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Disclaimer

To the extent this document mentions or discusses statutory or regulatory authority, it does so
for informational purposes only. This document does not substitute for those statutes or
regulations, and readers should consult the statutes or regulations to learn what they require.
Neither this document, nor any part of it, is itself a rule or a regulation. Thus, it cannot change
or impose legally binding requirements on EPA, States, the public, or the regulated community.
Further, any expressed intention, suggestion or recommendation does not impose any legally
binding requirements on EPA, States, tribes, the public, or the regulated community. Agency
decision makers remain free to exercise their discretion in choosing to implement the actions
described in this Plan. Such implementation is contingent upon availability of resources and is
subject to change.
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Preface

The U.S. Environmental Protection Agency (EPA) is committed to identifying and responding to
the challenges that a changing climate poses to human health and the environment.

Scientific evidence demonstrates that the climate is changing at an increasingly rapid rate,
outside the range to which society has adapted in the past. These changes can pose significant
challenges to the EPA’s ability to fulfill its mission. The EPA must adapt to climate change if it is
to continue fulfilling its statutory, regulatory and programmatic requirements. The Agency is
therefore anticipating and planning for future changes in climate to ensure it continues to fulfill
its mission of protecting human health and the environment even as the climate changes.

In February 2013, the EPA released its draft Climate Change Adaptation Plan to the public for
review and comment. The plan relies on peer-reviewed scientific information and expert
judgment to identify vulnerabilities to EPA’s mission and goals from climate change. The plan
also presents 10 priority actions that EPA will take to ensure that its programs, policies, rules,
and operations will remain effective under future climatic conditions. The priority placed on
mainstreaming climate adaptation within EPA complements efforts to encourage and
mainstream adaptation planning across the entire federal government.

Following completion of the draft Climate Change Adaptation Plan, each EPA National
Environmental Program Office, all 10 Regional Offices, and several National Support Offices
developed a Climate Adaptation Implementation Plan to provide more detail on how it will
carry out the work called for in the agency-wide plan. Each Implementation Plan articulates
how the office will integrate climate adaptation into its planning and work in a manner
consistent and compatible with its goals and objectives.

Taken together, the Implementation Plans demonstrate how the EPA will attain the 10 agency-
wide priorities presented in the Climate Change Adaptation Plan. A central element of all of
EPA’s plans is to build and strengthen its adaptive capacity and work with its partners to build
capacity in states, tribes, and local communities. EPA will empower its staff and partners by
increasing their awareness of ways that climate change may affect their ability to implement
effective programs, and by providing them with the necessary data, information, and tools to
integrate climate adaptation into their work.

Each Program and Regional Office’s Implementation Plan contains an initial assessment of the
implications of climate change for the organization’s goals and objectives. These “program
vulnerability assessments” are living documents that will be updated as needed to account for
new knowledge, data, and scientific evidence about the impacts of climate change on EPA’s
mission. The plan then identifies specific priority actions that the office will take to begin
addressing its vulnerabilities and mainstreaming climate change adaptation into its activities.
Criteria for the selection of priorities are discussed. An emphasis is placed on protecting the
most vulnerable people and places, on supporting the development of adaptive capacity in the
tribes, and on identifying clear steps for ongoing collaboration with tribal governments.
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Because EPA’s Programs and Regions and partners will be learning by experience as they
mainstream climate adaptation planning into their activities, it will be essential to evaluate
their efforts in order to understand how well different approaches work and how they can be
improved. Each Implementation Plan therefore includes a discussion of how the organization
will regularly evaluate the effectiveness of its adaptation efforts and make adjustments where

necessary.

The set of Implementation Plans are a sign of EPA’s leadership and commitment to help build
the nation’s adaptive capacity that is so vital to the goal of protecting human health and the
environment. Working with its partners, the Agency will help promote a healthy and
prosperous nation that is resilient to a changing climate.

Bob Perciasepe
Deputy Administrator

June 2013
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Introduction

The U.S. Environmental Protection Agency (EPA) is committed to the safety of its personnel, the
efficient operation of its buildings, and the sustainability of the communities in which its
facilities are located. One of the areas where EPA demonstrates its mission is preparing for and
mitigating the potential effects of global climate change, including severe weather events,
water shortages, and sea level rises. Adaptation planning to protect EPA’s workforce, facilities,
and continued operations is an integral part of OARM’s mission.

As the office within EPA responsible for facilities, transportation, security, health and safety,
human resources, grants, and procurement, OARM is responsible for ensuring the safe and
continued operation of the Agency’s buildings, contracts, grants, and personnel. EPA’s people,
buildings, and operations could be impacted by any number of potential climate change effects.
As required by the EPA Policy Statement on Climate Change Adaptation (June 2011), OARM has
drafted this Climate Change Adaptation Implementation Plan.

In general, EPA has made great strides in both preparing for and mitigating climate change
effects wherever possible. The Agency’s Strategic Sustainability Performance Plan, for example,
outlines numerous goals and achievements in reducing the Agency’s greenhouse gas (GHG)
emissions, energy dependence, water use requirements, solid waste, pollution, and other
environmental impacts. EPA also has in place an extensive continuity of operations plan (COOP)
designed to address natural disasters and other events that could interrupt Agency operations.

Where necessary, EPA will develop and implement new action items to protect its workforce,

facilities, and operations against climate change
effects. For example, EPA will consider enhancing the
resilience of existing facilities in coastal areas to Office of Human Resources (OHD): Manages
protect them from severe weather, flood damage, and | {raditional human resources functions and

OARM Primary Functions

sea level rise. The Agency will also work with other provides Agency-wide policy development,
government agencies, particularly the U.S. General strategic planning, and direction for EPA’s
Services Administration (GSA), to account for climate human resource programs.

change effects in the design and construction of new Office of Administration (OA): Enables,
facilities, or when new buildings are leased. Before manages, and maintains sustainable, safe

and secure workplaces and manages
facilities, safety, and security activities in
support of the Agency’s mission.

undertaking any actions, EPA will assess the need and
evaluate the potential for effectiveness of each

activity, as well as estimating the resources needed to ] )
Office of Grants & Disbarment (OGD):

implement it. Provides cradle-to-grave administrative
management of all Headquarters-
This plan includes the following key components: administered grants, loans, cooperative
e High-level vulnerability assessment agreements, fellowships, interagency

agreements, and Suspension and

e Current efforts to address climate change
Debarment program management.

e Possible new action items ' o

e Measurement and performance evaluation Office ofACq“'s't'°'7 Management (OAM):
. . L Manages the planning, awarding, and

* Additional analysis tools and criteria for administering of contracts and procurement

prioritizing action items policy for the Agency.
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High-Level Vulnerability Assessment

In 2011, OARM developed a high-level assessment of the Agency’s vulnerabilities to climate
change specific to its functional areas. Based on the potential effects of climate change, OARM
has identified the following vulnerabilities as medium to high priority. Note: This assessment
does not address EPA research capabilities that might be affected, only its ability to maintain
the facilities, operations, procurement, security, and personnel in support of those needs.

Water Quality and Supply: Changes to water ecosystems—including
increasing water temperatures, decreasing precipitation days, and increasing

drought intensity—could mean a change in the disposition of water supplies ‘

Vulnerability

and potentially compromise the quality and quantity of water available for
use. EPA laboratories require water to conduct experiments and meet _
building cooling requirements. Water shortages and quality issues will require High

better water conservation planning, especially in drought-prone regions.

Severe Weather or Flooding Damage: Facilities in coastal or flood-prone

areas could face the effects of increasing floods, intense hurricanes, and Vulnerability
extreme temperature shifts. In addition to planning and preparing for such

severe weather events before they occur, EPA may have to shift its real estate

priorities and resources to respond to damaged incurred by facilities in

coastal regions and other affected locations. Medium
Field Worker Safety: Because a portion of EPA employees and contractors are Vulnerability

engaged in field work, they may be vulnerable to extreme temperatures or
other weather events. Emergency management mission support must include
procuring the proper personal protective equipment to be prepared for such
types of working conditions while conducting sampling, remediation, and Medium
other outdoor/field activities.

Physical Security: In many EPA locations, closed-circuit television (CCTV)
security cameras, intrusion detection systems, outdoor lighting, and access
control devices must run continuously; EPA should ensure that these devices
are secure in severe weather conditions and continue to be powered by an
uninterruptible power supply (UPS) or have access to a backup generator as
needed if climate-related conditions cause interruptions in the power supply.

Vulnerability

Medium

Security Operations and Emergency Communications: Severe weather events
and other climate-related conditions causing interruptions in power could
limit electronic communications, cell phone service, Nextel, and analog
phones in EPA locations where public address systems are not connected to
backup power. EPA’s COOP should address emergency communications in
such instances.

Vulnerability

Medium
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Current Efforts to Address Climate Change

Even before such measures were required under Executive Order (EOQ) 13514, EPA undertook a
variety of climate change mitigation strategies, setting aggressive goals to quantify and reduce

the carbon footprint associated with its facilities, employees, and operations. Following are just
a few of OARM’s efforts and recent results in this area.

GHG Emissions Inventory and Reductions

In fiscal year (FY) 2012, EPA’s Scope 1 and 2 GHG emissions were 54.1 percent lower than its
FY 2008 emissions baseline (far exceeding the Agency’s goal to reduce Scope 1 and 2
emissions 25 percent by FY 2020), thanks in large to part energy efficiency projects at its
facilities, improved fleet management practices, and extensive green power purchases. EPA’s
Scope 3 GHG emissions decreased 32.3 percent compared to its FY 2008 baseline, due to
reductions in business air travel, increased use of telework, and cuts in travel budgets.

Energy Efficiency

EPA’s FY 2012 energy intensity was 23.7 percent below the FY 2003 baseline, exceeding the EO
13514 requirements. EPA closely tracks and manages its energy use and plans to continue
making significant progress in reducing its energy intensity by focusing on implementing key
projects identified during facility energy assessments. The Agency also exceeded EO 13514
requirements to reduce its petroleum consumption 30 percent by FY 2020 eight years early.

High Performance Sustainable Buildings

Approximately 9.8 percent of EPA’s Federal Real Property Profile buildings met the Guiding
Principles for Federal Leadership in High Performance and Sustainable Buildings in FY 2012.

Water Conservation

In FY 2012, EPA’s water intensity reduction of 22.5 percent far exceeded the EO 13514
requirement of 10 percent. EPA also far exceeded requirements for reducing landscaping
water use, achieving a 94.8 percent reduction compared to FY 2010.

Pollution Prevention and Waste Reduction

EPA adopted a more aggressive waste reduction goal of 55 percent compared to the 50
percent goal required by EO 13514. The Agency already exceeded that goal with an FY 2012
waste diversion rate of 63 percent.

Electronic Stewardship and Data Centers

EPA’s purchasing and IT policies require: energy-efficient and environmentally preferable
features on electronic products; achieving a 100 percent power management enabling rate on
computers and monitors; and reusing, donating, recycling, or disposing of electronic equipment
in an environmentally sound manner. EPA plans to reduce its number of data centers as well.
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Possible New Action Items

In addition to addressing its high-level vulnerabilities described previously, OARM will consider
possible new action items to pursue as part of its climate adaptation plans, depending on
funding and available resources (including personnel and other Agency resources).

Lead Action Item Priority &

Office Timeframe

OA Make Adaptation Part of High Performance Sustainable Buildings Medium/
2014

e Consider Adaptation as Part of Building Management Plan
Guidelines (BMPG): As part of its efforts to meet the Guiding
Principles for Federal Leadership in High Performance
Sustainable Buildings (Guiding Principles), EPA developed and
is working to implement the BMPG in its owned facilities.
OARM will review the BMPG for existing mitigation strategies
and identify opportunities to address climate change
adaptation when assisting existing facilities in meeting the
Guiding Principles.

e Work With GSA: For facilities that EPA does not own, OARM
will work with its counterparts at GSA to ensure climate
change adaptation is taken into account in procuring,
renewing leases, and maintaining existing facilities, especially
in communities where severe weather and other climate-
related events could have the most impact.

e Update Best Practices (Environmental) Lease Provisions
(BPLP): EPA includes the BPLP with GSA’s standard
Solicitation for Offer template to facilitate inclusion of
environmental provisions in new lease actions. EPA will
review the BPLP to determine if climate change adaptation
requirements should be added in the future.

e Incorporate Adaptation Into GreenCheck: GreenCheck,
OARM’s process for evaluating new construction and
renovation projects for various environmental initiatives and
high performance sustainable building characteristics, will
consider measures to ensure building additions,
construction, and other efforts take adaptation to severe
weather and other climate change-related effects into
account when projects are undertaken.

OA Incorporate Adaptation Into Water Conservation Planning Medium/
As part of its ongoing work to reduce water intensity across all of its 2014
reporting facilities, EPA will revisit its existing Water Conservation
Strategy to ensure that water is being used as efficiently as possible
in its facilities, and that laboratories are prepared to respond in the
event of a drought or other water shortage or quality event.
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OA

Reduce Energy Reliance

EPA laboratories demand higher-than-average energy use to meet
the Agency’s research requirements. Because severe weather events
and rising temperatures can impact the consistent delivery of power
from the nation’s electrical grid, EPA will continue to reduce its
reliance on traditional energy sources through energy conservation
measures, fleet efficiency, and onsite renewable energy generation.

Medium/
Ongoing

OAM

Prepare for Contract Continuity

Federal Acquisition Regulation (FAR) Part 18 addresses emergency
contracting policies at the federal regulatory level, and the Office of
Federal Procurement Policy (OFPP) Emergency Acquisitions Guide
provides supplemental guidelines, as does OARM’s COOP.

Low/2015

OHR

Educate Employees on the Impacts of Climate Change

Once the final Climate Adaptation Plan is published, OARM will
integrate with other Agency-wide adaptation efforts to increase
employee awareness of climate change effects that may affect their
ability to implement effective programs. OARM will work with the
EPA Office of Policy to provide the necessary data, information,
training, and tools to employees to ensure continuity of operations.

Low/2015

OHR

Redirect Personnel as Needed

Following severe weather and other events, EPA response personnel
may need to be redirected to assist emergency management
personnel, assess environmental damage, and test sites for air
quality, water quality, and other environmental health concerns.

As needed
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Monitoring and Evaluation

OARM recognizes that evaluating progress on climate change adaptation is important. Much of
the work described in this plan is evaluated annually as part of the SSPP, OMB Scorecard, and
federal agency environmental compliance process. In addition, EPA will gather and review
lessons learned over time as the Agency responds to severe weather events, addresses
changing priorities, and mainstreams climate adaptation planning into personnel, facilities, and
operations processes. We will use this information to continually improve our climate change
adaptation and mitigation planning and response actions.

Looking ahead, OARM could track progress on climate change adaptation by incorporating new
action items into future SSPP updates. As an existing, annually updated strategy that
encompasses both climate change mitigation activities and EPA’s progress on specific Agency-
wide goals regarding facilities, personnel, and operations, the SSPP is the most appropriate way
to track actions taken to adapt to climate change effects such as severe weather events that
impact its facilities and operations.
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Appendix: Potential Analysis Tools

Regional Climate Scenarios

In January 2013, the U.S. Global Change Research Program (USGRP) made available the first
standardized set of regional climate scenarios and global sea level rise scenarios that all federal
agencies can use in their adaptation planning efforts. The scenarios provide pictures of future
climate and sea level rise that EPA can use as it anticipates and prepares for climate change.

OARM and each Region could, depending on funding availability, evaluate the potential impacts
of climate change on their facilities, personnel, and operations using the Integrated Climate and
Land Use Scenarios (ICLUS) (http://www.epa.gov/ncea/global/iclus/) developed by EPA’s Office
of Research and Development. These are nationwide housing-density scenarios consistent with

climate change storylines. Combined with the USGCRP’s regional climate scenarios, ICLUS can
help answer the question, “What should we plan for?” They can help evaluate how interactions
between climate and land-use changes may affect air and water quality, human health, and
ecosystems.

EPA’s Climate Resilience Evaluation and Awareness Tool

Version 2.0 of EPA’s Climate Resilience Evaluation and Awareness Tool (CREAT) is now available
for download at www.epa.gov/climatereadyutilities. The tool assists drinking water,

wastewater, and stormwater utilities in identifying climate change threats, assessing potential
consequences, and evaluating adaptation options.

Eight Regions Defined by the National Climate Assessment

Northeast

Midwest

Southwest

Southeast and
Caribbean

= Alaskaand
Arctic Oy

= Hawaii and
“2= Pacific Islands


http://www.epa.gov/ncea/global/iclus/
http://www.epa.gov/climatereadyutilities

EPA OFFICE OF AIR AND
RADIATION CLIMATE
CHANGE ADAPTATION
IMPLEMENTATION PLAN

Draft

June 24, 2013
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Disclaimer

To the extent this document mentions or discusses statutory or regulatory authority, it does so for
informational purposes only. This document does not substitute for those statutes or regulations, and
readers should consult the statutes or regulations to learn what they require. Neither this document,
nor any part of it, is itself a rule or a regulation. Thus, it cannot change or impose legally binding
requirements on EPA, States, the public, or the regulated community. Further, any expressed
intention, suggestion or recommendation does not impose any legally binding requirements on
EPA, States, tribes, the public, or the regulated community. Agency decision makers remain free to
exercise their discretion in choosing to implement the actions described in this Plan. Such
implementation is contingent upon availability of resources and is subject to change.
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Preface

The U.S. Environmental Protection Agency (EPA) is committed to identifying and responding to
the challenges that a changing climate poses to human health and the environment.

Scientific evidence demonstrates that the climate is changing at an increasingly rapid rate, outside
the range to which society has adapted in the past. These changes can pose significant challenges to
the EPA’s ability to fulfill its mission. The EPA must adapt to climate change if it is to continue
fulfilling its statutory, regulatory and programmatic requirements. The Agency is therefore
anticipating and planning for future changes in climate to ensure it continues to fulfill its mission of
protecting human health and the environment even as the climate changes.

In February 2013, the EPA released its draft Climate Change Adaptation Plan to the public for
review and comment. The plan relies on peer-reviewed scientific information and expert judgment
to identify vulnerabilities to EPA’s mission and goals from climate change. The plan also presents
10 priority actions that EPA will take to ensure that its programs, policies, rules, and operations will
remain effective under future climatic conditions. The priority placed on mainstreaming climate
adaptation within EPA complements efforts to encourage and mainstream adaptation planning
across the entire federal government.

Following completion of the draft Climate Change Adaptation Plan, each EPA National
Environmental Program Office, all 10 Regional Offices, and several National Support Offices
developed a Climate Adaptation Implementation Plan to provide more detail on how it will carry
out the work called for in the agency-wide plan. Each Implementation Plan articulates how the
office will integrate climate adaptation into its planning and work in a manner consistent and
compatible with its goals and objectives.

Taken together, the Implementation Plans demonstrate how the EPA will attain the 10 agency-wide
priorities presented in the Climate Change Adaptation Plan. A central element of all of EPA’s plans
is to build and strengthen its adaptive capacity and work with its partners to build capacity in states,
tribes, and local communities. EPA will empower its staff and partners by increasing their
awareness of ways that climate change may affect their ability to implement effective programs, and
by providing them with the necessary data, information, and tools to integrate climate adaptation
into their work.

Each Program and Regional Office’s Implementation Plan contains an initial assessment of the
implications of climate change for the organization’s goals and objectives. These “program
vulnerability assessments” are living documents that will be updated as needed to account for new
knowledge, data, and scientific evidence about the impacts of climate change on EPA’s mission.
The plan then identifies specific priority actions that the office will take to begin addressing its
vulnerabilities and mainstreaming climate change adaptation into its activities. Criteria for the
selection of priorities are discussed. An emphasis is placed on protecting the most vulnerable people

3
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and places, on supporting the development of adaptive capacity in the tribes, and on identifying
clear steps for ongoing collaboration with tribal governments.

Because EPA’s Programs and Regions and partners will be learning by experience as they
mainstream climate adaptation planning into their activities, it will be essential to evaluate their
efforts in order to understand how well different approaches work and how they can be improved.
Each Implementation Plan therefore includes a discussion of how the organization will regularly
evaluate the effectiveness of its adaptation efforts and make adjustments where necessary.

The set of Implementation Plans are a sign of EPA’s leadership and commitment to help build the
nation’s adaptive capacity that is so vital to the goal of protecting human health and the
environment. Working with its partners, the Agency will help promote a healthy and prosperous
nation that is resilient to a changing climate.

Bob Perciasepe
Deputy Administrator

June 2013
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Background

The U.S. Environmental Protection Agency (EPA) is committed to identifying and responding to
the challenges that a changing climate poses to human health and the environment. EPA’s Policy
Statement on Climate Change Adaptation, issued in June of 2011, calls for the Agency to anticipate
and plan for future changes in climate and incorporate considerations of climate change into its
activities. In response, the EPA drafted an agency-wide Climate Adaptation Plan in June 2012. This
document recognized that climate change can pose significant challenges to EPA’s ability to fulfill
its mission. It also directed every Program and Regional Office within the EPA to develop an
Implementation Plan detailing how they will integrate climate adaptation into their work, and
address the priorities identified in the Agency-wide plan. This document is the Implementation Plan
for EPA’s Office of Air and Radiation (OAR).

Programmatic Vulnerability Assessment

I. Introduction

The OAR Programmatic Vulnerability Assessment builds on the work presented in Part 2 of the
EPA Climate Change Adaptation Plan. OAR’s contribution to this plan is based on Goal 1: Taking
Action on Climate Change and Improving Air Quality in the EPA’s FY 2011-2015 Strategic Plan.
OAR primarily relied on the Fourth Assessment Report to the International Panel on Climate
Change (IPCC), the US Global Change Research Program’s 2009 report Global Climate Change
Impacts in the United States, and assessment reports from the National Academies of Science to
identify OAR program vulnerabilities. The brief summaries below also identify where limitations in
the current science exist. As the science continues to grow and evolve in key areas, OAR will
evaluate and update its vulnerabilities as needed. A summary table at the end of this section
provides an overview of the programmatic vulnerabilities identified in the narrative.

OAR intends to fulfill its mission, even in the face of a changing climate. The Office must consider
climate change impacts and vulnerabilities in the regular course of work, all while meeting its goals
and building more resilient and climate-responsive programs.

I1. OAR Vulnerabilities to Climate Change Impacts

Tropospheric ozone pollution is likely to increase in certain regions due to the effects of
climate change. The relationship between temperature changes and tropospheric ozone formation is
well understood. With climate change, higher temperatures and weaker air circulation in the United
States will lead to more ozone formation even with the same level of emissions of ozone forming
chemicals.' Studies project that climate change could increase tropospheric ozone levels over broad
areas of the country, especially on the highest-ozone days." Climate change also has the potential to
lengthen the ozone season (the months of the year when weather conditions, along with pollutants
in the air, can result in the formation of elevated levels of ground-level ozone in particular locations
around the country), and may increase individuals’ vulnerability to air pollution."
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Increases in tropospheric 0zone concentrations due to climate change would increase the public
health burden from air pollution. The potential impacts on public health include more respiratory
illnesses and increased risk of premature deaths."” This is a particular concern to sensitive
subpopulations which are at greater risk for health effects from exposure to ozone. Furthermore,
potential increases in tropospheric ozone, also known as surface ozone, due to climate change
would lead to more pollution controls being required to attain or maintain ozone National Ambient
Air Quality Standards (NAAQS) than would be necessary under the present day climate.

There are uncertainties associated with the precise timing and location of expected climate
impacts. While there is a consensus that ozone air quality levels will increase, different regional
climate models provide varying estimates of the magnitude of the ozone increases from a changing
climate. On-going changes in emissions levels (expected to decline over the next decade) and the
significant year-to-year variability in ozone levels we already see from natural variability in weather
patterns are additional complicating factors. The state-of-the-science continues to evolve and will
serve to inform specific measures to counteract this vulnerability. EPA will continue to evaluate and
improve our regional climate tools to allow for more refined estimates of ozone impacts for specific
climate scenarios. Additionally, we will continue to monitor and assess trends of ozone air quality.
To the extent that it becomes apparent that changing climate is preventing attainment of national air
quality goals, Clean Air Act provisions will require identification of additional control measures at
both the State and national levels.

Particulate matter (PM) levels are likely to be affected through changes in the frequency or
intensity of wildfires. While the impact of climate change on ambient PM levels remains somewhat
uncertain, there is evidence indicating that climate change will affect PM levels through changes in
the frequency or intensity of wildfires.” The Intergovernmental Panel on Climate Change (IPCC)
has reported with very high confidence that in North America, disturbances such as wildfires are
increasing and are likely to intensify in a warmer future with drier soils and longer growing
seasons." Forest fires are likely to increase in frequency, severity, distribution and duration in the
Southeast, the Intermountain West and the West due to climate change. PM emissions will also be
affected by changes in the production of wind-blown dust due to changes in soil moisture."" There
are technical challenges associated with assessing the specific impacts that climate change will have
on PM concentrations. As an example, it is particularly difficult to accurately determine how
precipitation and wildfire patterns will evolve in a changing climate. These second-order climate
effects have the potential to significantly impact future aerosol air quality. Coupled climate and air
quality modeling systems can show significant variation of future impacts on particulate matter by
season and by region. As with ozone, this uncertainty will need to be taken into account.

The potential increase in PM resulting from wildfires may also increase the public health burden in
affected areas, which may include sensitive subpopulations at risk for increased health effects from
being exposed to PM pollution. This potential increase may also complicate state efforts to attain
the PM NAAQS and address regional transport of air pollution.
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Climate change may worsen the quality of indoor air.! Climate change may worsen existing
indoor environmental problems and introduce new ones as it alters the frequency or severity of
adverse outdoor conditions.

Heavy precipitation events may contribute to increases in indoor dampness and building
deterioration, increasing occupants’ exposure to mold and other biological contaminants and
emissions from building materials, as well as outdoor environmental pollutants, due to breakdown
of the protective building envelope. As more severe flooding and storms are expected, the built
environment will be more susceptible to damage. This may require increased engagement across
public and private sectors as mold and moisture problems become more pervasive in some areas.

Additionally, due to climate projections of increased storms and flooding events, the availability of
biomass fuels for cooking in developing nations may be affected. More research is required to better
understand the influence that climate change has on indoor air quality and biomass burning in low-
income countries.

Temperature increases may affect the emergence, evolution and geographic ranges of pests,
infectious agents and disease vectors. This may lead to shifting patterns of indoor exposure to
pesticides as occupants and building owners respond to new infestations.

Increased stress on the building envelope from temperature shifts and more extreme weather events
may decrease the capability of homes and buildings to protect occupants from shifts in the numbers
or types of organisms in a given area. In addition, increased outdoor temperatures may lead rodents
and other pests into the indoor environment, leading to potential increases in pesticide use.
Exposures to the pests themselves, and the pesticides used to respond to infestations, can contribute
to illness and disease, including allergy and asthma exacerbation. More research on the relationships
between climate changes, pest infestation, and prevention and adaptation strategies by occupants is
needed. EPA may need to increase its intra- and inter-agency interactions, as well as update its
guidance and messaging to ensure climate projections are accounted for in comprehensive asthma
intervention programs.

Warmer average temperatures may lead to changes in occupant behavior that may create health
risks. For example, residents may spend more time indoors and in so doing, may become more
prone to health risks from indoor environmental conditions. Moreover, residents may weatherize
buildings to increase comfort and indoor environmental quality in addition to saving energy.
Although in general these actions should be encouraged, this may lead to a reduction in ventilation
and an increase in indoor environmental pollutants unless measures are taken to preserve or
improve indoor air quality.

EPA has developed practical guidance for improving or maintaining indoor environmental quality
during home energy upgrades or remodeling in single-family homes and schools. EPA’s guidance
and protocols may need to be revised to include state and local considerations for projected climatic
changes. In addition, these programs may need to increase partnerships with other Federal agencies
to address training needs and workforce development for building owners, managers, and others, as

L All information in this section is cited from the following: Institute of Medicine, Climate Change, the Indoor
Environment, and Health (Washington, DC: The National Academies Press, 2011).
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well as develop new tracking mechanisms to assess the effectiveness of weatherization and
remodeling techniques as they relate to indoor environmental quality.

As homes and buildings are constructed or weatherized/recommissioned with greater energy
conservation in mind, potential reductions in ventilation or changes in pressurization could occur.
These actions might increase exposure to radon and its decay products. For example, shielding
spaces from extreme shifts in temperature may involve increased building below ground level,
which may be more cost effective in saving energy, but if spaces are occupied, could lead to
increased levels of radon exposure. EPA may need to update its voluntary guidance or increase its
work with other federal and industry partners to ensure that homes and buildings continue to be
built with or near materials that have low radium content, and that buildings are built or modified to
ensure that effective exposure prevention mechanisms are in place.

Climate change may alter the effects of and strategic priorities within EPA’s regulatory and
partnership programs to help restore the stratospheric ozone layer. The interactions between
the changing climate and ozone layer are complex. Climate change affects the ozone layer through
changes in chemical transport, atmospheric composition and temperature. In turn, changes in
stratospheric ozone can have implications for the weather and climate of the troposphere.
Stratospheric ozone depletion and increases in global tropospheric ozone that have occurred in
recent decades have differing contributions to climate change. Additionally, climate change may
exacerbate the health effects of ozone layer damage at some latitudes and mitigate them at others.""
Ozone depletion and climate change are also linked because both ozone depleting substances and
their principal substitutes are significant greenhouse gases. While the science continues to evolve,
potential climate change impacts are included in the planning and implementation of the Agency’s
programs to protect stratospheric ozone.

Specific potential vulnerabilities of EPA stratospheric 0zone programs include:

o Different ozone depleting substances (ODS) have different atmospheric lifetimes and
patterns of transport in the atmosphere. If climate change increases the heterogeneity of
processes that influence ozone destruction and production, increased regional disparities
may need to be taken into account when implementing programmatic priorities.

e Climate change may lead to increased use of cooling devices in commercial, residential, and
transportation applications as well as increased use of insulation foams containing ODS or
their substitutes. Such a shift in demand might impact how EPA plans and operates its
programs concerned with the ODS that are used to produce and operate these devices and
materials. A shift in demand for ODS may also increase imports of ODS, which could affect
EPA’s oversight of such imports.

e EPA’s Significant New Alternatives Policy (SNAP) program evaluates and regulates
substitutes for ODS, seeking a constantly improving suite of chemicals for protection of the
environment. Evaluation of substitutes can depend on factors influenced by climate change,
for example the effectiveness of various refrigerants varying with ambient temperature. A
changing climate may influence priority setting and operation of SNAP in relation to the
suitability of substitutes.
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Scientific understanding related to ways that climate change may affect the interactions of
sulfur, nitrogen, and mercury deposition with ecosystems is evolving. While there is limited
scientific evidence on this topic, additional research is underway to better understand how patterns
in the atmospheric deposition of sulfur, nitrogen, and mercury with projected changes in the climate
and carbon cycle will affect ecosystem growth, species changes, surface water chemistry, and
mercury methylation and bioaccumulation.™ The potential impacts could have consequences for the
effectiveness of ecosystem protection from Agency emissions reduction programs.

Additional areas of interest and exploration:

Climate change may increase the frequency and severity of extreme weather events and may
affect the Agency’s capacity to reliably monitor and assess the effectiveness of certain Agency
programs. As the climate changes, extreme weather events such as regional droughts and heat
waves have already increased. These patterns are projected to continue in the coming years,
bringing heavier precipitation, stronger hurricanes, and an increase in conditions favorable to severe
thunderstorms.”

Specific potential vulnerabilities related to an increase in the frequency and severity of extreme
weather events may include:

e Extreme weather events, including severe winds and lightning, could cause damage to
EPA’s long-term environmental monitoring assets, particularly in coastal and flood prone
areas. The Agency has already seen such damage to equipment at sites in the Clean Air
Status and Trends Network (CASTNET) and the National Atmospheric Deposition Program
(NADP).

e More frequent and intense weather events could impact OAR’s disaster response planning
efforts, requiring consideration of more frequent events and more complex responses.

III. Conclusion

This is an initial assessment of the potential vulnerabilities EPA’s Office of Air and Radiation may
face due to a changing climate. It provides a foundation on which to examine OAR’s programs and
is meant to provide flexibility so that emerging scientific understanding may be incorporated over
time.

10



INTERNAL—DRAFT—DELIBERATIVE
IV. Programmatic Vulnerability Summary Table

CLIMATE CHANGE IMPACTS® EPA PROGRAMMATIC IMPACTS ¢

Likelihood EPA Program

Goal 1: Taking Action on Climate Change and Improving Air

Climate Change Impact ¢ leethOde Focus of Associated EPA Program will be Affected by Example of Risks if Program were Impacted
of Impact —

Increased tropospheric | Likerl e Protecting public health and the environment | e High e Could become more difficult to attain NAAQS for
ozone pollution in by setting National Ambient Air Quality ozone in many areas with existing ozone problems
certain regions Standards (NAAQS) and implementing

programs to help meet the standards
Increased frequency ° Likely2 e Protecting public health and the environment | ¢ Medium e Could complicate Agency efforts to protect public
and intensity of by setting National Ambient Air Quality health and the environment from risks posed by
wildfires Standards (NAAQS) and implementing particulate matter (PM) pollution in areas affected

programs to help meet the standards by more frequent wildfires
Increasing extreme e Very e Protect public health by promoting healthy e Medium e Could increase public health risks, including risks
temperatures Liker3 indoor environments through voluntary for the young, the elderly, the chronically ill, and
Increasing heavy ° Liker3 programs and guidance socioeconomically disadvantaged populations
precipitation events
Effects on the o Likely* e Restoring the stratospheric ozone layer e High e Unable to restore ozone concentrations to
stratospheric ozone e Preventing UV-related disease benchmark levels as quickly at some latitudes
layer e Providing a smooth transition to safer

alternatives
Effects on response of | o Likely6 e Ecosystem protections from Agency e Low e Based on evolving research, could have
ecosystems to emissions reduction programs consequences for the effectiveness of ecosystem
atmospheric deposition protections under those programs
of sulfur, nitrogen, and
mercury
Increased frequency e Very e Monitoring and assessing the benefits and e Medium e Could decrease the amount and/or quality of data
and severity of severe Likely7 effectiveness of Agency emissions reduction collected by the Agency
weather events programs

e Agency disaster response planning

11
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Footnotes for Program Vulnerability Summary Table

®This table summarizes vulnerabilities by goal in EPA’s Strategic Plan. OAR’s program
vulnerabilities all fall under Goal 1: Taking Action on Climate Change and Improving
Air Quality.

PClimate Change Impacts are based upon peer-reviewed scientific literature

¢ Programmatic Impacts are based upon EPA best professional judgment at this time.

9 Impacts can vary by season and location.

®In general, the sources cited in this section use Intergovernmental Panel on Climate
Change (IPCC) likelihood of outcome terminology where the term “very likely’ means
90-100% probability and the term ‘likely’ means 66-100% probability. For some
impacts in the table, additional discussion on the likelihood term is provided in the
associated footnote.

fHigh assumes the program will be affected by the impact; Medium assumes the
program could be affected under some conditions by the impact; Low assumes that there
is a potential for the program to be impacted or uncertainty currently exists as to the
potential nature and extent of the impact. This assessment is based on best professional
judgment within EPA at this time. Please note, this column does not reflect several
important considerations. For example it does not distinguish timeframes (current, near-
term, long-term). It does not account for regional and local variations. And it does not
reflect the priority of actions the agency may undertake now or in the future.

1) Denman, K.L., et al. (2007). Couplings Between Changes in the Climate System
and Biogeochemistry. In: Climate Change 2007: The Physical Science Basis.
Contribution of Working Group | to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z.
Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA.

2) C.B. Field et al., “North America,” Chapter 14 in Climate Change 2007: Impacts,
Adaptation and Vulnerability, Contribution of Working Group |1 to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, ed. M.L. Parry,
O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson (Cambridge, United
Kingdom and New York, NY, USA: Cambridge University Press, 2007).

3) IPCC, 2012: Summary for Policymakers. In: Managing the Risks of Extreme
Events and Disasters to Advance Climate Change Adaptation [Field, C.B., V. Barros,
T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea,K.J. Mach, G.-K.
Plattner, S.K. Allen, M. Tignor, and P.M. Midgley (eds.)]. A Special Report of Working
Groups | and Il of the Intergovernmental Panel on Climate Change. Cambridge
University Press, Cambridge, UK, and New York, NY, USA, pp. 1-19.

4) World Meteorological Organization, Scientific Assessment of Ozone Depletion:
2010, Global Ozone Research and Monitoring Project—Report No. 52 (Geneva,
Switzerland, 2011). Note: the word “expected” is used in the report to characterize
projected climate change impacts on the stratospheric ozone layer. For purposes of this
table the word “likely” has been used as a proxy for “expected.”

5) USGCRP, 2009: Global Climate Change Impacts in the United States, “Energy
Use and Supply”” Chapter. Thomas R. Karl, Jerry M. Melillo, and Thomas C. Peterson
(eds.). United States Global Change Research Program. Cambridge University Press,
New York, NY, USA. Note: The USGCRP chapter “Energy Use and Supply”
characterizes some impacts discussed above as “likely” and others as “very likely.” For
this table we use “very likely” to indicate that at least one impact related to energy
production is characterized this way in the assessment literature.

6) Burns, D.A., Lynch, J.A,, Cosby, B.J., Fenn, M.E., Baron, J.S., US EPA Clean Air
Markets Div., 2011,National Acid Precipitation Assessment Program Report to Congress
2011: An Integrated Assessment, National Science and Technology Council,
Washington, DC, p. 114.

7) USGCRP, 2009: Global Climate Change Impacts in the United States, “Energy
Use and Supply” Chapter. Thomas R. Karl, Jerry M. Melillo, and Thomas C. Peterson
(eds.). United States Global Change Research Program. Cambridge University Press,
New York, NY, USA. Note: The USGCRP chapter “Energy Use and Supply”
characterizes some impacts discussed above as “likely” and others as “very likely.” For
this table we use “very likely” to indicate that at least one impact related to severe
weather events is characterized this way in the assessment literature.
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Priority Actions

I. Introduction

EPA’s Office of Air and Radiation (OAR) works to fulfill EPA’s Strategic Goal 1: Taking Action on
Climate Change and Improving Air Quality. In doing so, OAR implements programs including those
that address air quality, climate change, stratospheric ozone, atmospheric deposition and indoor air.
OAR works closely with EPA’s Program and Regional Offices and other federal agencies to implement
many of the programs and establishes collaborative partnerships with the business community when
implementing certain programs. OAR also collaborates closely with researchers and modelers to more
fully understand, characterize and project the potential impacts of climate change on air quality, indoor
air, and other environmental and public health endpoints that are the subject of OAR programs.
Furthermore, OAR works with an extensive set of stakeholders from states and local communities, tribal
nations, and various business, environmental, and health organizations to effectively reach the public.
Many of these efforts provide opportunities to consider factoring in climate change.

While OAR has initiated certain regulatory actions under the Clean Air Act to reduce greenhouse gases,
the primary pollutants that cause climate change, this plan is designed to address adaptation of OAR’s
programs in response to climate change, including considering when and how analytical tools relied
upon can be adapted to better reflect a changing climate.

OAR derived its priority actions from the vulnerabilities in the Agency’s Climate Change Adaptation
Plan. In determining these priority actions, OAR considered the following:

» The strength of the science

* The extent of the threat to the program

» Complexity in implementation

» How easily OAR can integrate climate change adaptation into a particular program

* Legal authorities

The three categories below represent different types of efforts and timeframes over which OAR intends
to implement these priority actions. The categories range from relatively easily incorporating adaptation
into ongoing programs to actions that will require an initial step before implementation. For example,
before recalibrating any regulatory or program models, OAR would initiate a process for a transparent
and methodological approach to incorporate climate change. Consistency across OAR programs, and
across the Agency, will be important. While OAR is committed to accomplishing the following actions,
implementation of these actions will depend on availability of appropriate resources (e.g.; staff and
funding). This list of priority actions reflects the Office’s best current understanding and is designed to
be amended as the science and knowledge about vulnerabilities and adaptation issues expands.

13
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II. OAR Categories of Priority Actions

Category 1: Outreach and Education
These actions are considered achievable in the short-term by leveraging and building on existing
OAR efforts.

Work within EPA and with external stakeholders, as necessary, to review and revise information
for citizens, especially at risk populations, on the impact of climate change on ozone health
impacts, particulate matter (PM) health impacts, and indoor air quality.

Incorporate climate change adaptation information into guidance, ongoing outreach tools, and
communications for partnership program participants and other federal agencies, state, local, and
tribal stakeholders.

Updating existing indoor air guidance to incorporate climate change adaptation strategies and
equip stakeholders to build adaptive capacity in communities.

Category 2: Research and Collaboration
These actions are stepping stones that will inform potential future actions.

Promote and foster research, internally and externally, on climate change adaptation and its
effects on OAR programs.

Collaborate with the environmental research community on climate change interactions with
atmospheric deposition of pollutants and ecosystem impacts. This also includes collaborating
with the long-term monitoring community on the impacts of climate change and extreme weather
events on atmospheric deposition, and consideration of potential implications for long-term
monitoring sites and networks.

Collect information necessary to consider the effects of climate change in the implementation of
the ozone-depleting substances (ODS) phase-out.

Category 3: Modeling and Analysis

These actions require additional considerations prior to implementation; they constitute potential
long-term actions for OAR. A good deal is known about the impacts of climate change (e.g., on
tropospheric ozone, indoor air, etc.) and as the science continues to grow, existing processes will be
utilized to incorporate the science. However, incorporating scientific projections of future climate
change into analytical tools, including ones that are relied upon for regulatory purposes, require
additional steps to assure transparency and consistency. OAR will plan to engage in and, as
appropriate, facilitate that process prior to implementing the actions identified below.

Incorporate the latest research on ozone, PM, and climate change into National Ambient Air
Quality Standards (NAAQS) development and implementation.

Determine if modifications to the air quality monitoring program, guidance and procedures are
necessary to account for a changing climate.

As appropriate, adjust air quality modeling tools and guidance to incorporate projections of
meteorological parameters (e.g., temperature, precipitation) and potential changes in emissions
resulting from climate change.

14
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* Incorporate climate change and adaptation (e.g., costs) to a greater extent in economic modeling.

» Re-calibrate models of transition of refrigerants and refrigerant-containing equipment due to the
effects of a warmer climate (e.g., changes in effectiveness of refrigeration and air conditioning
systems under different temperature scenarios).

* Integrate climate change into models of skin cancer incidence and other health risks.

III. Agency-wide Priorities

Partnerships with Tribes

EPA values its unique government-to-government relationship with Indian tribes in planning and
decision making. Existing policies recognize and support the sovereign decision-making authority of
tribal governments.

Supporting the development of adaptive capacity among tribes is a priority for the EPA. Tribes are
particularly vulnerable to the impacts of climate change due to the integral nature of the environment
within their traditional lifeways and culture. OAR is committed to developing adaptation actions that
help to reduce or avoid the impact of climate change on Indian tribes.

EPA engaged tribes through a formal consultation process in the development of the Agency’s Climate
Change Adaptation Plan. Tribes identified some of the most pressing issues as erosion, temperature
change, drought and various changes in access to and quality of water. Tribes recommended a number of
tools and strategies to address these issues, including improving access to data and information;
supporting baseline research to better track the effects of climate change; developing community-level
education and awareness materials; and providing financial and technical support. At the same time,
tribes challenged EPA to coordinate climate change activities among federal agencies so that resources
are better leveraged and administrative burdens are reduced.

OAR’s efforts outlined in this plan will benefit from the expertise provided by our tribal partners and the
Traditional Ecological Knowledge (TEK) they possess. TEK is a valuable body of knowledge in
understanding the current and future impacts of climate change and has been used by tribes for millennia
as a tool to adapt to changing surroundings. Consistent with the principles in the 1984 EPA Policy for
the Administration of Environmental Programs on Indian Reservations, TEK is viewed as a
complementary resource that can inform planning and decision-making.

Existing networks, partnerships, and sources of funding and training/technical assistance will be used to
assist tribes with climate change issues, including Regional Tribal Operations Committees, the National
Tribal Air Association, the Institute for Tribal Environmental Professionals and the Indian General
Assistance Program. Additionally, efforts will be made to coordinate with other Regional and Program
Offices in EPA, since climate change has many impacts that transcend media and regional boundaries.
Transparency and information-sharing will be a focus, in order to leverage activities already taking place
within EPA Offices and tribal governments.
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Vulnerable Populations and Vulnerable Places

Certain parts of the population, such as children, the elderly, minorities, the poor, persons with
underlying medical conditions and disabilities, those with limited access to information, and tribal and
indigenous populations, can be especially vulnerable to the impacts of climate change. Also, certain
geographic locations and communities are particularly vulnerable, such as those located in low-lying
coastal areas or living in isolated or segregated areas.

One of the principles guiding EPA’s efforts to integrate climate adaptation into its programs, policies
and rules calls for its adaptation plans to prioritize helping people, places and infrastructure that are most
vulnerable to climate impacts, designing and implementing the plan with meaningful involvement from
all parts of society. OAR currently integrates environmental justice and tribal issues into its voluntary
indoor air program guidance, but may have to increase its work with partners and regional staff to
update or change guidance so that it further addresses the adaptive capacity to climate change impacts
among disproportionately impacted populations.

This Implementation Plan identifies key programmatic vulnerabilities and the priority actions that will
be taken to address those vulnerabilities over time. As the work called for in this Plan is conducted,
where appropriate and technically possible, the communities and demographic groups most vulnerable
to the impacts of climate change will be identified. The Agency will then work in partnership with these
communities to increase their adaptive capacity and resilience to climate change impacts. These efforts
can be informed by experiences with previous extreme weather events (e.g., Hurricane Katrina and
Superstorm Sandy) and the subsequent recovery efforts.
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Measuring and Evaluating Performance

I. Introduction

EPA’s Climate Change Adaptation Plan emphasizes the need for measuring and evaluating performance
in order to ensure that climate change adaptation is successfully integrated into the Agency’s operations.

The integration of climate adaptation planning into Agency programs, policies, rules, and operations will
occur gradually over time. This will happen in stages and measures should reflect this evolution. The
earliest changes in many programs may be changes in knowledge and awareness, followed by changes
in behavior and the incorporation into and use of climate change adaptation tools, and then
implementation of projects that build adaptive capacity and lead to changes in state, condition, and
preparedness.

OAR plans to update the information and analysis in this implementation plan, evaluate the status of
activities, and continually improve the process of EPA programmatic adaptation to climate change.
Since this is an emerging field, OAR’s initial measurement and evaluation plan will focus on learning
and the capacity building elements of the plan. OAR will utilize existing mechanisms and forums
whenever possible and ensure that these efforts do not include any new budget implications.

II. Measures and Evaluation

Strategic Performance Measures

The FY 2011-2015 EPA Strategic Plan contains the Agency’s first strategic performance measures for
integrating climate adaptation into its activities. These strategic performance measures commit the
Agency to integrate adaptation planning into five major rulemaking processes and five major financial
assistance mechanisms by 2015. They also call for the integration of adaptation planning into five major
scientific models or decision-support tools used in implementing Agency environmental management
programs. Keeping this in mind, OAR will evaluate its priority actions to determine which of these
strategic measures we are able to support.

Training

OAR will participate in the Agency workgroup tasked with developing an Agency-wide climate change
adaptation training module for EPA staff. Training for staff will be focused on both raising awareness of
the elements of climate change in general, as well as how climate change is likely to impact our mission.
OAR will evaluate the Office’s participation level in this training in an ongoing basis.

Outreach

OAR supports activities to cooperate with other EPA offices, Federal agencies, and other organizations
interested in addressing the impacts of a changing climate on EPA programs. These ongoing activities
provide an opportunity to measure internal and external engagement levels in adaptation awareness.
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e OAR will track the number of hits on the adaptation pages of the climate change website and
overlay that data with information about new additions to the site in order to determine interest
levels.

e OAR will continue to publish the State and Local Climate and Energy Newsletter, which
includes adaptation related resources and events. OAR will measure listserv membership levels,
with a goal of increasing the number of addresses in 2013.

e OAR will work to increase engagement with EPA Regions to support adaptation efforts and
qualitatively evaluate these relationships in an ongoing basis.

e OAR will continue to aggregate the number of health care professionals trained annually on
indoor environments and health. Moving forward, training will be supplemented to include
climate impacts and adaptation approaches.

e OAR will continue to track the number of outreach, training and technical assistance activities to
advance indoor air programs and guidance for health buildings, and foster implementation of
climate adaptation activities.

OAR will periodically evaluate its climate change adaptation activities, particularly the identified
priority actions, to assess progress toward mainstreaming climate change adaptation into our programs.

OAR will also review emerging scientific understanding on climate impacts and vulnerabilities, OAR
programs, and Agency practices on an ongoing basis. As new information emerges, OAR s prepared to
update this plan accordingly.

The initial focus of our evaluation will be a qualitative narrative description of the outputs and outcomes
of the identified priority actions. This may include successes and accomplishments, what efforts and
strategies are working well — and why — as well as an identification of those activities that are not
proving successful, the reasons, and any recommendations for new or different approaches that would
yield better results and outcomes. This type of evaluation will best allow OAR to highlight our progress,
and learn from our efforts in order to continually improve the effectiveness of our climate change
adaptation efforts.

II1. Conclusion

Measurement and evaluation of progress toward adaptation goals is an important component of the
overarching climate change adaptation strategy as it facilitates robust understanding of the effectiveness
of our programs. OAR must ensure that its policies and procedures continue to protect human health
while being cognizant of the additional programmatic burdens as a result of climate change.

Evaluating progress on these actions is particularly important because climate change adaptation is a
new field and there will be a lot of learning throughout the process. Based on lessons learned about the
most effective climate change adaptation actions, OAR will make appropriate adjustments to its
approach.

This implementation plan is not an endpoint. It is intended to be a living document that will change and
mature as the Agency’s knowledge of, and experience with, climate change adaptation grows.
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Disclaimer

To the extent this document mentions or discusses statutory or regulatory
authority, it does so for informational purposes only. This document does not
substitute for those statutes or regulations, and readers should consult the
statutes or regulations to learn what they require. Neither this document,
nor any part of it, is itself a rule or a regulation. Thus, it cannot change or
impose legally binding requirements on EPA, States, the public, or the
regulated community. Further, any expressed intention, suggestion or
recommendation does not impose any legally binding requirements on EPA,
States, tribes, the public, or the regulated community. Agency decision
makers remain free to exercise their discretion in choosing to implement the
actions described in this Plan. Such implementation is contingent upon
availability of resources and is subject to change.



Preface

The U.S. Environmental Protection Agency (EPA) is committed to identifying
and responding to the challenges that a changing climate poses to human
health and the environment.

Scientific evidence demonstrates that the climate is changing at an
increasingly rapid rate, outside the range to which society has adapted in the
past. These changes can pose significant challenges to the EPA’s ability to
fulfill its mission. The EPA must adapt to climate change if it is to continue
fulfilling its statutory, regulatory and programmatic requirements. The
Agency is therefore anticipating and planning for future changes in climate
to ensure it continues to fulfill its mission of protecting human health and
the environment even as the climate changes.

In February 2013, the EPA released its draft Climate Change Adaptation Plan
to the public for review and comment. The plan relies on peer-reviewed
scientific information and expert judgment to identify vulnerabilities to EPA’s
mission and goals from climate change. The plan also presents 10 priority
actions that EPA will take to ensure that its programs, policies, rules, and
operations will remain effective under future climatic conditions. The priority
placed on mainstreaming climate adaptation within EPA complements efforts
to encourage and mainstream adaptation planning across the entire federal
government.

Following completion of the draft Climate Change Adaptation Plan, each EPA
National Environmental Program Office, all 10 Regional Offices, and several
National Support Offices developed a Climate Adaptation Implementation
Plan to provide more detail on how it will carry out the work called for in the
agency-wide plan. Each Implementation Plan articulates how the office will
integrate climate adaptation into its planning and work in a manner
consistent and compatible with its goals and objectives.

Taken together, the Implementation Plans demonstrate how the EPA will
attain the 10 agency-wide priorities presented in the Climate Change
Adaptation Plan. A central element of all of EPA’s plans is to build and
strengthen its adaptive capacity and work with its partners to build capacity
in states, tribes, and local communities. EPA will empower its staff and
partners by increasing their awareness of ways that climate change may
affect their ability to implement effective programs, and by providing them
with the necessary data, information, and tools to integrate climate
adaptation into their work.



Each Program and Regional Office’s Implementation Plan contains an initial
assessment of the implications of climate change for the organization’s goals
and objectives. These “program vulnerability assessments” are living
documents that will be updated as needed to account for new knowledge,
data, and scientific evidence about the impacts of climate change on EPA’s
mission. The plan then identifies specific priority actions that the office will
take to begin addressing its vulnerabilities and mainstreaming climate
change adaptation into its activities. Criteria for the selection of priorities are
discussed. An emphasis is placed on protecting the most vulnerable people
and places, on supporting the development of adaptive capacity in the
tribes, and on identifying clear steps for ongoing collaboration with tribal
governments.

Because EPA’s Programs and Regions and partners will be learning by
experience as they mainstream climate adaptation planning into their
activities, it will be essential to evaluate their efforts in order to understand
how well different approaches work and how they can be improved. Each
Implementation Plan therefore includes a discussion of how the organization
will regularly evaluate the effectiveness of its adaptation efforts and make
adjustments where necessary.

The set of Implementation Plans are a sign of EPA’s leadership and
commitment to help build the nation’s adaptive capacity that is so vital to
the goal of protecting human health and the environment. Working with its
partners, the Agency will help promote a healthy and prosperous nation that
is resilient to a changing climate.

Bob Perciasepe
Deputy Administrator

June 2013



Background

On October 5, 2009, the President signed Executive Order (EO) 13514 on
Federal Leadership in Environmental, Energy and Economic Performance®.
The EO established the Interagency Climate Change Adaptation Task Force
and tasked it with delivering a report within a year with recommendations on
policies and practices that Federal agencies can adopt that are compatible
with and reinforce a national climate change adaptation strategy. The Task
Force, co-chaired by the Council on Environmental Quality (CEQ), the
National Oceanic and Atmospheric Administration (NOAA), and the Office of
Science and Technology Policy (OSTP) delivered the report to the President
on October 5, 20102. One of its recommendations calls for all Agencies to
develop a climate change adaptation plan. On March 4, 2011, the CEQ
issued guidance for Federal agencies to implement climate change
adaptation planning in accordance with EO 13514. That guidance sets a
target for each agency to develop a policy statement and an adaptation plan.

On June 2, 2011, the EPA Administrator issued a policy statement on climate
change adaptation®. The statement commits the Agency to develop an EPA
Climate Change Adaptation Plan to integrate climate adaptation into the
Agency’s programs, policies, rules, and operations. The statement also
directs all EPA program and regional offices to develop plans for
implementing the Agency-wide Climate Change Adaptation Plan. The Agency
provided its draft plan it to OMB and CEQ during the summer of 2012. The
draft plan was publicly released on February 7, 2013*.

Each program and regional office was asked to develop an implementation
plan, contributing to the Agency’s adaptation plan that addresses certain key

'EO 13514, October 5, 2009.
http://www.whitehouse.gov/administration/eop/ceqg/sustainability

2White House Council on Environmental Quality, Progress Report on the Interagency
Climate Change Adaptation Task Force: Recommended Actions in Support of a National
Climate Change Adaptation Strategy (Washington, DC, October 5, 2010).
http://www.whitehouse.gov/sites/default/files/microsites/ceq/Interagency-Climate-Change-
Adaptation-Progress-Report.pdf

®U.S. Environmental Protection Agency, Policy Statement on Climate-Change Adaptation,
June 2, 2011. http://epa.gov/climatechange/Downloads/impacts-adaptation/adaptation-
statement.pdf.

* EPA’s Draft Climate Change Adaptation Plan, February 7, 2013.
http://www.epa.gov/climatechange/pdfs/EPA-climate-change-adaptation-plan-final-for-
public-comment-2-7-13.pdfhttp://epa.gov
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elements in its implementation plans. The elements considered include:
programmatic vulnerabilities, priority actions, role in the Agency’s strategic
measures, legal/enforcement, training/outreach, partnerships with tribes,
impacts on vulnerable populations/locations, and evaluation to inform the
organization’s efforts to integrate climate adaptation into its activities.

Overview of OCSPP’s Role in Implementing Agency Strategic Goals

Goal 4 of EPA’s Strategic Plan is “Ensuring the Safety of Chemicals and
Preventing Pollution”. OCSPP has the primary responsibility in its day-to-day
decisions to ensure the safety of chemicals. OCSPP also is responsible for
managing the Agency’s pollution prevention programs that are designed to
prevent pollution at the source, promote the use of greener substances, and
conserve natural resources.

Chemicals used to make our products, build our homes, protect property and
crops, and support our way of life can end up in the environment and some
may accumulate in our bodies. A changing climate can affect exposures to a
wide range of chemicals. EPA’s efforts to assess chemical safety, and to
implement chemical management decisions and pollution prevention
programs to minimize exposures could be impacted by changing
environmental conditions related to extreme weather events (e.g.,
increasing run off can increase pollution in nearby streams) or changing
chemical use patterns (e.g., changing pest pressure can affect the use of
agricultural chemicals).

The regulatory framework that OCSPP uses to ensure chemical safety differs
for pesticides and other industrial chemicals in commerce. Pesticides are
regulated under the Federal Fungicide, Insecticide and Rodenticide Act
(FIFRA) and under the Federal Food, Drug, and Cosmetic Act (FFDCA), which
are managed by the Office of Pesticide Programs (OPP) within OCSPP. Other
industrial chemicals in commerce are regulated under the Toxic Substances
Control Act (TSCA), which is managed by the Office of Pollution Prevention
and Toxics (OPPT) within OCSPP. OPPT also administers the Pollution
Prevention Act through a series of programs that identify and leverage
opportunities to prevent pollution.



Vulnerability Assessment

The effects on the environment resulting from climate change pose new
challenges to EPA as it strives to fulfill its mission of protecting human health
and the environment. Challenges resulting from a changing environment due
to climate change that may inhibit the Agency’s ability to fulfill its mission
are referred to as vulnerabilities. Vulnerabilities can be a physical change in
the environment causing increased exposure to chemicals or that may relate
to programmatic processes or tools that may need to be adapted as a result
of a changing environment. This section discusses potential vulnerabilities to
the Agency’s mission of ensuring chemical safety and preventing pollution.
Overall, it is not likely the vulnerabilities discussed below will impede
OCSPP’s ability to carry out its core mission of ensuring chemical safety and
preventing pollution because many of its programmatic processes can be
readily adapted to address changing environmental conditions, including
those resulting from climate change.

Changes in chemical exposure can result from the effects on the
environment caused by a changing climate. For example, a changing climate
can alter pest pressure or the location where crops are grown, which in turn
may affect the rate, timing and/or frequency of chemical use. Changing
environmental conditions may result in the introduction of new disease
vectors or invasive species that could increase the demand for evaluating
and making decisions regarding the safety of new chemicals or new uses of
existing products to address public health threats.

To make decisions on the safety of chemicals, EPA relies on the best
available science and assessment tools and when quality monitoring data are
unavailable, it relies on models to estimate exposures to chemicals. The
primary vulnerability OCSPP identified for its chemicals management
programs is to ensure that the tools and methodologies it uses remain
robust so that they reasonably reflect environmental changes, including
those influenced by climate change.

OCSPP is examining the ways in which its models and tools may need
updating to account for changing environmental conditions and the potential
effects of climate change. OCSPP has begun to review the potential
implications of climate change for its current approaches to evaluating
pesticide/industrial chemicals exposures to the environment and people



including children, agricultural workers, and other groups who may be
disproportionally exposed or affected.

The role of OPP is to make pesticide licensing and re-licensing decisions and
conduct additional program activities to ensure that pesticides are used in a
manner that is protective of human health and the environment. OPPT
assesses the potential safety of new and existing industrial chemicals in
commerce on human health and the environment using the same or similar
models and tools as used to evaluate pesticide exposures. The
methodologies and tools used to assess pesticide risks have been peer
reviewed and are the state of the art used throughout the world. To ensure
that the underlying science is sound in light of climate change, OCSPP is
evaluating its assessment tools to ensure that they address changes in
important environmental factors resulting from climate change.

To assist with the evaluation of potential programmatic vulnerabilities, OPP
consulted with the FIFRA Scientific Advisory Panel (SAP)® to seek advice on
areas within pesticide assessment processes that may be vulnerable to
changing climatic conditions. OPP asked the SAP to provide guidance on its
model review and preliminary conclusions, and on sources of information
that may help fill knowledge gaps. The SAP concluded that climate change
would likely impact pest pressure, how and where pesticides are used, and
the quantity of pesticides used. The SAP agreed with OPP’s preliminary
conclusion that since EPA reviews pesticide registrations at least every 15
years using assessment methodologies that are conservative and protective
of human health and the environment, it is expected that the assessments,
and decisions based on them, will remain protective.

One area of vulnerability identified by the SAP was the use of increasingly
dated weather datasets in some models that estimate pesticide exposure.
The SAP noted that the historical weather datasets might not fully reflect
recent changes in climate and current weather trends. OPPT has similar
concerns, especially in the assessment of chemicals that have the potential
for large releases to air and resulting exposures to the environment and
people, including children. Some of EPA’s exposure models that contain
climate-related variables may need updating as weather patterns,
temperatures, stream flow rates, air currents, precipitation rates, and other
climate variables continue to change. With input from the SAP, OCSPP has

> The SAP is a Federal Advisory Committee established under the law to
provide advice on pesticide-related science issues.
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begun to update its assessment approaches with the inclusion of current
weather data to ensure that its assessments reflect current environmental
conditions that could include factors affected by climate change. In the
course of keeping its modeling capabilities current, as other information and
resources become available, OCSPP may need to consider incorporating
different assumptions or default environmental variables for physical-
chemical properties that may vary with a changing climate and
environmental conditions (pH, temperature, or flow rates).

Extreme weather events and impacts to energy production and use are
important considerations in OCSPP’s Pollution Prevention Program. Limited
availability of water and other natural resources are changing the way
manufacturers produce products, driving them to look for new ways to
reduce and reuse water and materials. Increased demands on energy are
pushing businesses to streamline production processes and minimize waste.
The Pollution Prevention program did not identify additional vulnerabilities to
its programmatic capabilities that could result from changing climatic
conditions. The program’s focus on water and energy conservation supports
approaches and practices that businesses, communities, and state and local
governments will need to employ in order to respond to climate change.
Recognizing the critical role pollution prevention can play is an important
environmental consideration within the context of climate change
adaptation. The Pollution Prevention program did not identify specific
vulnerabilities to its programmatic capabilities that could result from
changing climatic conditions although they may present new challenges.

There may be other changes in environmental conditions that could impact
chemical safety for which the Agency may need to consider. Rising sea levels
and more frequent extreme weather events increase the vulnerability to
flooding and destruction of structures in low lying areas. Chemical storage
facilities may be located in low lying areas and could be at risk of increasing
potential for chemical releases into the environment as a result of major
weather events. Many farms are along major rivers, and storage facilities
and businesses supplying pesticides can be in close proximity to the field
where pesticides are used. Similarly, industrial chemicals could be stored in
low lying areas near ports along the seaboard, rivers, and other waterways.
The Agency is not certain of the significance of this vulnerability; however,
further study to determine the location of chemical facilities that may be at
risk may be warranted.



Goal 4: Ensuring Safety of Chemicals

& Preventing Pollution

Summary of Program Vulnerabilities to Climate Change Impacts on Chemical Safety

Likelihood EPA

Climate Change Impact Likelihood of Focus of Associated EPA Program will Example of Risks if Program were Impacted
Impact Program be Affected by
Impact
e Increasing extreme e Very likely e Protecting human health and | ¢ Low e Assure that chemical exposure models continue to be protective
temperatures ecosystems from chemical in light of changes in the environment
e Increasing heavy o Likely risks. e Changing in planting timing or location may affect the volume and
precipitation events timing of agricultural chemical use which could impact the

appropriate risk management decisions.

e Changing pest pressure in agriculture and public health may place
additional demands on the new registration, special local need
and emergency exemption processes.

e Chemical storage facilities may be located in low lying areas that
may be increasing at risk due to sea level increases or an increase
in severe weather events.

* Reduces pollution at sources | e Low e Disruptions in energy or water supplies may increase demand for

pollution prevention resources.
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Priority Actions on Climate Change Adaptation

To determine which potential programmatic vulnerabilities may warrant
closer attention, OCSPP considered a number of criteria. Factors considered
included the ability to quickly mainstream climate change adaptation into
core processes, the likelihood for affecting core program goals, the scale of
the potential impact, the timing of the impact, and the severity of the
impact. Vulnerabilities that can readily be incorporated into core processes
generally are addressed in OCSPP current approaches. These actions involve
little additional cost to the program. Some actions are currently underway,
while others may be addressed without additional resources.

OCSPP is positioned to address the effects of climate change and changing
environmental conditions on chemical safety and pollution prevention. The
principal challenge to the program is to ensure that the tools and models it
uses adequately reflect the changes in the environment that may affect
human health and the environment.

This section discusses climate change adaptation-related activities and
processes that OCSPP can readily mainstream into its programs so that it
continues to meet its protection goals.

Public Health Pesticide Registration
e The spread or introduction of certain public health pests can be
attributed, in part, to climate change. OPP has and will continue to
work aggressively with companies and researchers to identify safe pest
control products and strategies to minimize adverse effects on public
health.

Tools and Models
e Volatilization — In the past, the FIFRA SAP raised concerns that OPP’s
current risk assessment approach does not consider off-site movement
due to volatilization of pesticides. OPP now includes the potential for
volatilization in its screening level assessments and will keep climate
change in mind as it considers how to incorporate volatilization into its
more refined assessments.

e Developing a spatial component to PRZM/EXAMS — The Pesticide Root
Zone Model (PRZM) simulates chemical movement in unsaturated soil
systems within and immediately below the plant root zone. PRZM is
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often linked with the Exposure Analysis Modeling System (EXAMS),
which simulates the processes that occur in a water body situated next
to an agricultural field. The FIFRA SAP suggested that OPP consider the
geographic changes in pesticide use that will likely occur as a result of
climate change. OPP is currently developing a spatial component to
PRZM/EXAMS that it expects to complete by 2014. This model
development effort is expected to more fully account for regional
differences in cropping, pesticide use, and environmental conditions.
These changes will help ensure that pesticide environmental
assessment methodology is resilient to changes in real-world
conditions, including those caused by climate change.

In the normal course of updating models and tools, OCSPP wiill
consider new pathways and changes in chemical behavior resulting
from a changing climate.

OPPT also has developed a geospatial component for its web-based
IGEMS (Internet Geographical Exposure Modeling System) model to
advance its higher tier exposure modeling capability to assess
exposure to chemicals, calculating environmental concentrations in air,
soil, water, and ground water. As resources are available, OCSPP
could consider updating modeling capabilities to address changing
assumptions or default variables for other physical-chemical properties
that may vary with changing environmental conditions (pH,
temperature, or flow rates).

Pollution Prevention

OPPT’s Economy, Energy, Environment (E3) framework helps
manufacturers reduce energy usage and conserve natural resources.
Helping businesses to employ energy conservation techniques and
discover new ways to reduce and reuse water and materials better
positions them to respond to resource challenges that may result from
climate change impacts, such as extreme weather events or decreases
in energy production.

Specific information and data that would support OCSPP’s mainstreaming
efforts include:
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e Acquiring current weather data to incorporate into risk assessment
tools. This effort is underway.

e Acquiring, as the budget allows, up-to-date chemical use information.

e Acquiring information to improve our understanding of the location of
existing facilities and the effect extreme weather events might have on
facilities in low lying areas. Acquiring such information would be a part
of an Agency-wide mapping effort lead by the Office of Research and
Development.

Agency-wide Strategic Measures on Climate Change Adaptation

The Agency’s Strategic Plan 2011-2015 includes a strategic goal to
mainstream climate change adaptation into its programs. One specific
mechanism for achieving the mainstreaming goal is through the
development of scientifically sound decision tools. The primary mechanism
by which the OCSPP will contribute to this goal is by ensuring that the tools
used to assess chemical risks continue to provide robust estimates of
potential risks in light of changing environmental conditions that may result
from climate change.

Legal and Enforcement Issues

OCSPP believes that any changes in the conditions for regulating, approving,
licensing or regulating chemicals can be accomplished in the current
regulatory or enforcement structure.

Training and Outreach

Existing training and outreach programs within OCSPP can be used to
communicate with, and educate the public about, any changes in the
permitted use of chemicals that may result from changing environmental
conditions. Internally, OCSPP will, as appropriate, encourage staff to
participate in training developed across the Agency regarding mainstreaming
of climate change adaptation into its programmatic work.
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Partnerships with States and Tribes

OCSPP currently has existing mechanisms and strong partnerships with
states and tribes which can be utilized to seek input and communicate
programmatic activities related to climate change adaptation.

Vulnerable Populations and Places

Currently, OCSPP’s assessment and decision making approaches take into
consideration the identification of populations that may be disproportionately
affected by chemical exposures. One area that may warrant further cross-
agency discussion and investigation is the impact of the potential exposures
to communities near chemical storage facilities in the event of a significant
weather event.

Evaluation and Cross-Office Pilot Projects

Currently, OCSPP’s key chemical assessment tools and science policies are
peer reviewed by the FIFRA SAP for pesticides and by the Agency’s Science
Advisory Board (SAB) for other industrial chemicals. OCSPP would use
independent peer review of any significant changes to assessment tools or
models.
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Disclaimer

To the extent this document mentions or discusses statutory or regulatory authority, it does so for
informational purposes only. This document does not substitute for those statutes or
regulations, and readers should consult the statutes or regulations to learn what they require.
Neither this document, nor any part of it, is itself a rule or a regulation.  Thus, it cannot change
or impose legally binding requirements on EPA, States, the public, or the regulated community.
Further, any expressed intention, suggestion or recommendation does not impose any legally
binding requirements on EPA, States, tribes, the public, or the regulated community. Agency
decision makers remain free to exercise their discretion in choosing to implement the actions
described in this Plan.  Such implementation is contingent upon availability of resources and is
subject to change.
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Preface

The U.S. Environmental Protection Agency (EPA) is committed to identifying and responding to
the challenges that a changing climate poses to human health and the environment.

Scientific evidence demonstrates that the climate is changing at an increasingly rapid rate,
outside the range to which society has adapted in the past. These changes can pose significant
challenges to the EPA’s ability to fulfill its mission. The EPA must adapt to climate change if it
is to continue fulfilling its statutory, regulatory and programmatic requirements. The Agency is
therefore anticipating and planning for future changes in climate to ensure it continues to fulfill
its mission of protecting human health and the environment even as the climate changes.

In February 2013, the EPA released its draft Climate Change Adaptation Plan to the public for
review and comment. The plan relies on peer-reviewed scientific information and expert
judgment to identify vulnerabilities to EPA’s mission and goals from climate change. The plan
also presents 10 priority actions that EPA will take to ensure that its programs, policies, rules,
and operations will remain effective under future climatic conditions. The priority placed on
mainstreaming climate adaptation within EPA complements efforts to encourage and mainstream
adaptation planning across the entire federal government.

Following completion of the draft Climate Change Adaptation Plan, each EPA National
Environmental Program Office, all 10 Regional Offices, and several National Support Offices
developed a Climate Adaptation Implementation Plan to provide more detail on how it will carry
out the work called for in the agency-wide plan. Each Implementation Plan articulates how the
office will integrate climate adaptation into its planning and work in a manner consistent and
compatible with its goals and objectives.

Taken together, the Implementation Plans demonstrate how the EPA will attain the 10
agency-wide priorities presented in the Climate Change Adaptation Plan. A central element of all
of EPA’s plans is to build and strengthen its adaptive capacity and work with its partners to build
capacity in states, tribes, and local communities. EPA will empower its staff and partners by
increasing their awareness of ways that climate change may affect their ability to implement
effective programs, and by providing them with the necessary data, information, and tools to
integrate climate adaptation into their work.

Each Program and Regional Office’s Implementation Plan contains an initial assessment of the
implications of climate change for the organization’s goals and objectives. These “program
vulnerability assessments” are living documents that will be updated as needed to account for
new knowledge, data, and scientific evidence about the impacts of climate change on EPA’s
mission. The plan then identifies specific priority actions that the office will take to begin
addressing its vulnerabilities and mainstreaming climate change adaptation into its activities.
Criteria for the selection of priorities are discussed. An emphasis is placed on protecting the most
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vulnerable people and places, on supporting the development of adaptive capacity in the tribes,
and on identifying clear steps for ongoing collaboration with tribal governments.

Because EPA’s Programs and Regions and partners will be learning by experience as they
mainstream climate adaptation planning into their activities, it will be essential to evaluate their
efforts in order to understand how well different approaches work and how they can be
improved. Each Implementation Plan therefore includes a discussion of how the organization
will regularly evaluate the effectiveness of its adaptation efforts and make adjustments where
necessary.

The set of Implementation Plans are a sign of EPA’s leadership and commitment to help build
the nation’s adaptive capacity that is so vital to the goal of protecting human health and the
environment. Working with its partners, the Agency will help promote a healthy and prosperous
nation that is resilient to a changing climate.

Bob Perciasepe
Deputy Administrator

June 2013
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1. Vulnerabilities Assessment
I Background
A. Agency-wide Approach

The EPA “Climate Change Adaptation Plan,” discusses the potential Agency vulnerabilities from
climate change. Mission, facilities and operations are likely to be adversely affected by an
increase in average temperature and by more extreme, and possibly more frequent, weather events.
OECA shares in these likely vulnerabilities. Some types of vulnerabilities, such as difficulties
with maintaining staff functionality due to power outages and physical damage to facilities due to
extreme weather, would be similar to those experienced by all EPA offices and regions. Other
vulnerabilities, such as those which impact the ability of sources to comply with environmental
requirements and with our ability to determine such compliance and take appropriate action, are
more specific to OECA’s mission.

B. Unique OECA Vulnerabilities

The OECA vulnerability assessment provides a “compliance/enforcement texture” to the impacts
of climate change and identifies the vulnerabilities most specific to OECA. These are
conditions/events which would compromise our ability to determine and ensure compliance with
environmental requirements by the regulated community and, where necessary, to take effective
enforcement action in case of violations. OECA also must be cognizant that climate change may
have more severe effects on vulnerable populations and communities and ensure that our
compliance and enforcement activities continue to consider addressing these effects as a priority.

. OECA Known Vulnerabilities to Climate Change Impacts
A. Goal 5: Enforcing Environmental Laws

OECA is focusing its adaptation planning efforts in the area of Strategic Goal 5: Enforcing
Environmental Laws. OECA is charged with ensuring compliance with environmental
requirements and enforcing against violations to those requirements. The majority of activities
related to compliance and enforcement are conducted by our regional, state and local partners. To
accomplish this, OECA interacts extensively with Program Offices, the EPA Regions, other
federal agencies, state/local/tribal agencies and the regulated community, to gather information,
provide guidance and assistance, and resolve violations. Our unique vulnerabilities relate
primarily to these interactions.

B. Vulnerabilities

Below is a list of potential vulnerabilities due to climate change that have already been identified
by OECA. Since the climate appears to be changing at a rate unprecedented in human experience,
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the complete effects of climate change may not become apparent for some time, so this list is
certainly not definitive nor complete. However, it gives a current “snapshot” of the challenges we
anticipate OECA will face in accomplishing our mission.

Compliance

- Rapidly changing and more extreme weather conditions may require additional effort to
achieve and determine compliance. There may be an increased burden on compliance and
enforcement staff to provide support for the regulatory process to ensure that new
regulations or revisions to existing ones have adequate record-keeping, reporting, and
monitoring requirements sufficient to demonstrate and determine compliance, and are
enforceable.

- There may be an increased burden on compliance and enforcement staff to respond to an
increased number of industry inquiries for regulatory interpretations and CAA
applicability determinations to ensure consistent application of regulatory requirements
across the country.

- There may be an increased need to revise existing compliance and enforcement policies or
develop new ones to address issues as they arise. Close coordination with
state/local/tribal agencies will be required.

- There may be an increased need for more frequent compliance determinations, including a
greater field presence to conduct site evaluations and monitor performance tests.
Continuing budgetary constraints at the state/local levels will place a greater burden on
EPA to respond to the increased need. Unless the need is met, information on the
compliance status of facilities may not be as accurate and reliable, and the likelihood of
identifying new, unpermitted sources may be reduced.

- There may be an increased demand for compliance monitoring support during
emergency/disaster situations (e.g., hurricanes, tornadoes, floods, drought, wildfires), and
it may be difficult to deploy compliance experts in a timely manner to the areas where
assistance is needed.

- The need to respond to emergency/disaster situations may have an adverse impact on the
Agency’s ability to consistently and effectively implement compliance and enforcement
activities unique to EPA (e.g., direct implementation programs, oversight of state/local
programs), and address identified national compliance and enforcement priorities.

- There may be an increased need for compliance monitoring to ensure compliance with
negotiated settlement terms and court orders that stem from a potential increase in
enforcement actions to address non-compliance.

DRAFT —June 2013 Page 6



- It may be physically more difficult to conduct compliance evaluations and inspections in
the field due to harsher weather conditions and extreme weather events. The weather
conditions could have an adverse effect both on the physical well-being of inspectors, as
well as on equipment used to monitor and test compliance. Weather conditions and the
aftermath of extreme weather events may affect our ability actually to collect samples and
determine compliance.

- The window for conducting compliance evaluations and inspections may be narrowed
significantly as the number of months with milder, more consistent and predictable
weather is reduced. This results in more predictable evaluations and inspections at
specific times of the year, which could have an adverse impact on continuing compliance
throughout the year.

Civil Enforcement

- Many likely consequences of climate change have already been identified. Ambient
ozone levels are likely to rise, as well as concentrations of particulate matter. Extreme
weather events, such as more intense precipitation, and, at the other extreme, increased
drought, may occur. There may be an increase in the intensity of hurricanes, especially
those which impact more northern areas of the U.S. mainland. Sea-level rise will
exacerbate these adverse effects. As exhibited by the recent experience with Superstorm
Sandy, such events can do significant and potentially long-term damage to drinking water
facilities and sewage treatment plants, resulting in contaminated drinking water and the
discharge of untreated sewage in violation of applicable requirements.

- Hurricane and flood damage to petroleum refineries and the fuel distribution infrastructure
(fuel terminals, pipelines, etc.), may result in both violations and fuel shortages in
storm-impacted areas as well as areas served by damaged refineries. The potential
increase in the volume of violations could strain enforcement resources.

- In the absence of built-in regulatory mechanisms to address such situations, processing
requests for enforcement discretion (e.g., fuel waivers, no action assurances) to facilitate
emergency response to circumstances stemming from climactic events such as hurricanes,
floods and wildfires, especially if the intensity and/or frequency of these events increases,
is inefficient (on a case-by-case basis) and could strain enforcement resources.

Criminal Enforcement

- Extreme weather events may make it much more difficult to conduct criminal
investigations and prepare cases for criminal prosecutions.

- There may be difficulty in identifying, locating, and getting to individuals who would have
to be interviewed because of their potential status as witnesses, victims, and defendants.
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- It may be more difficult to obtain environmental samples or other forensic evidence needed
for prosecutions if that has been washed away or otherwise compromised due to extreme
weather events. This is especially true in criminal prosecutions because of the higher
legal standard of "guilty beyond a reasonable doubt" necessary for obtaining a criminal
conviction.

- It may be less feasible to obtain and execute search warrants to obtain both environmental
samples and information in files/computers because facilities and their equipment and
computers may have been damaged and normal operations disrupted.

- The costs may increase and there may be additional physical barriers involved in getting
special agents and forensic personnel to suspected crime scenes, for special agents and
attorneys to meet with U.S. Attorneys and others involved in criminal investigations. This
is likely to be especially true with respect to meeting with and exchanging information with
state, local, tribal or federal law enforcement partners.

Data and Reports

- OECA, and the entire environmental enforcement community, relies heavily on data.
Ensuring that national compliance/enforcement data systems, including ICIS, AFS,
RCRA-Info, ECHO, OITS, and IDEA, continue to collect accurate, timely and transparent
information may be adversely affected by climate change events. This could be the result
of physical damage at the data maintenance collection and increased difficulty in collecting
data in the field.

- Regulatory revisions in response to a more extreme climate may require data development
due to additional required monitoring/sampling/testing, and new reporting requirements.
It will be critical to develop regulations that include “Next Generation” concepts to ensure
that compliance can be demonstrated and compliance status can be determined in the most
efficient manner under adverse conditions.

- Reduced resources at federal, state, and local levels will make it more difficult to meet
these increased demands.

NEPA (National Environmental Policy Act)

- Under Section 309 of the Clean Air Act, EPA reviews and publicly comments on the
environmental impacts of major Federal actions including actions which are the subject of
draft and final Environmental Impact Statements, proposed regulations, and other
proposed major actions. OECA’s Office of Federal Activities oversees this process, along
with collaborating with federal agencies to improve their review of potential impacts.
Many of the federal actions reviewed under NEPA involve projects which are likely to be
affected by climate change (e.g., port development, pipelines, highways, water supply
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reservoirs). The uncertainties associated with climate change present challenges to EPA’s
ability to accurately anticipate environmental impacts and to make effective comments to
other federal agencies on a proposal’s environmental impacts, as well as to provide

assistance on how to ensure a proposed project will be able to adapt to a changing climate.

- Many of EPA’s own actions are subject to NEPA requirements. The uncertainties
associated with climate change may also present challenges to EPA’s ability to accurately
anticipate environmental impacts associated with some EPA actions. Changes in climate
can adversely affect EPA’s ability to accurately conduct environmental impact analysis.

2. Priority Actions

OECA is charged with ensuring compliance with environmental requirements and enforcing
against violations to those requirements. One of our first priority actions will be to familiarize
OECA staff on the fundamentals of climate change and how they are likely to affect our abilities to
conduct the OECA mission. We also will begin conversations with our partners and stakeholders
on how we can work together to accomplish our joint goals in what may become an increasingly
harsh and unstable physical environment.

Priority Actions:

1. Training

2. Partnerships

Utilize existing and/or develop basic training for staff on the elements
of climate change

Develop, as necessary, specific training for OECA staff on how
climate change is likely to impact our mission

Work with NPMs and regulatory partners (e.g., states, locals, tribes), as
appropriate, to identify potential approaches to address the concerns
identified in the OECA Climate Change Adaptation Implementation
Plan and prioritize actions to integrate climate change adaptation
activities into the compliance and enforcement program

Work with these same partners to facilitate our response to changing
physical circumstances and conditions stemming from climactic events

In general and as appropriate, add climate change discussions to
meetings and conferences with our regional, state, local and tribal
partners and stakeholders

3. Next Generation Compliance

Continue to work with EPA Program Offices, Regional Offices and
States to design more effective regulations and permits that include
Next Generation Compliance tools and approaches for better
compliance and environmental outcomes

Promote and use advanced emissions/pollutant detection technology,
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require electronic reporting by regulated entities, expand transparency
by making information publicly available, and develop and use
innovative enforcement approaches to achieve more widespread
compliance

3. Monitoring and Evaluation of Progress

Periodically, OECA must “step back” and determine the progress we are making in integrating
climate change adaptation into our activities through training and partnerships. Training for staff
is focused on both raising awareness of the elements of climate change in general, as well as how
climate change is likely to impact our mission. The first step will be to insure that all OECA staff
receive training on the elements of climate change within one year from the date of this final plan.
OECA will continue to evaluate and develop, as necessary, OECA specific training to help staff
incorporate climate change adaptation into daily activities, but this is a learning process that will
occur over time as we acquire more knowledge and experience with climate change adaptation.

Also, OECA should review, on an annual basis, whether we are working successfully with our
partners to ensure that climate change adaptation is routinely considered in enforcement and
compliance activities. Integration of climate change into our partnerships will be an iterative
process and, therefore, it will not be possible in the short term to establish hard and fast
requirements on how it should be considered. However, as we gain more experience in this field,
we will examine on an annual basis whether we and our partners are effectively addressing climate
change issues, particularly by the inclusion of “Next Generation” principles and consideration of
effects on vulnerable populations, in our actions.

4. EPA-Wide Additional Considerations

Discussed below are considerations which will be addressed on an Agency-wide basis by all EPA
implementation plans. OECA will consider these factors, as appropriate, during the
implementation of our plan.

I Partnerships with Federally Recognized Tribes

EPA values its unique government-to-government relationship with federally recognized Indian
tribes in planning and decision making, as outlined in the 1984 EPA Policy for the Administration
of Environmental Programs on Indian Reservations and the 2011 Policy on Consultation and
Coordination with Indian Tribes.

Supporting the development of adaptive capacity among tribes is a priority for the EPA. Tribes
are particularly vulnerable to the impacts of climate change due to the integral nature of the
environment within their traditional lifeways and culture. There is a strong need to develop
adaptation strategies that promote sustainability and reduce the impact of climate change on tribes
and tribal lands.
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EPA engaged tribes through a formal consultation process in the development of the Agency’s
Climate Change Adaptation Plan. Tribes identified some of the most pressing issues as erosion,
temperature change, drought and various changes in access to and quality of water and
recommended a number of tools and strategies to address these issues, including: improving
access to data and information; supporting baseline research to better track the effects of climate
change; developing community-level education and awareness materials; and providing financial
and technical support. At the same time, tribes challenged EPA to coordinate climate change
activities among federal agencies so that resources are better leveraged and administrative burdens
are reduced.

On an EPA-wide basis, networks and partnerships already in place will be used to assist tribes with
climate change issues, including the National Tribal Caucus of EPA’s National Tribal Operations
Committee, Regional Tribal Operations Committees, and EPA-tribal partnership groups with
capacity development funding through the Indian General Assistance Program (IGAP).
Transparency and information sharing will be a focus, in order to leverage activities already taking
place within EPA Offices and tribes.

Il. Vulnerable Populations and Vulnerable Places

Certain parts of the population, such as children, the elderly, minorities, the poor, persons with
underlying medical conditions and disabilities, those with limited access to information, and
tribal and indigenous populations, can be especially vulnerable to the impacts of climate change.
Certain geographic locations and communities are particularly vulnerable, such as those located
in low-lying coastal areas. One of the principles guiding EPA’s efforts to integrate climate
adaptation into its programs, policies and rules calls for its adaptation plans to prioritize helping
people, places and infrastructure that are most vulnerable to climate impacts, and to be designed
and implemented with meaningful involvement from all parts of society.

EPA’s Program Office and Regional Implementation Plans identify key programmatic
vulnerabilities and the priority actions that will be taken to address those vulnerabilities over
time. As this work is conducted, the communities and demographic groups most vulnerable to
the impacts of climate change will be identified. The Agency will then work in partnership
with these communities to increase their adaptive capacity and resilience to climate change
impacts.

5. Conclusion

This is an initial assessment of the identified and possible vulnerabilities to our mission that OECA
will encounter due to a changing climate. A more extreme climate will likely make it more
difficult for the regulated community to achieve and maintain compliance with environmental
requirements. It will be more difficult to gather and maintain necessary data and other
information, and the most vulnerable communities will likely encounter more severe conditions.
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OECA must ensure that our policies and procedures continue to protect human health while being
cognizant of the additional burdens being endured by the regulated community and the public in
general as a result of climate change. Already, OECA has embarked on “Next Generation”
actions to mandate electronic reporting in new regulations and to consider innovative methods to
achieve, determine and report on compliance.

Next steps will be to identify short term (e.g., internal training) activities to educate ourselves and
our partners to the difficulties that climate change will cause to our program. In the longer term,
we must then develop coordinated activities to ensure that, even in a harsher environment, we are
still able to protect human health and the environment.
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This document has been prepared by the Office of International and Tribal Affairs, within the
Environmental Protection Agency, as part of an Agency-wide effort to address climate change.
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Disclaimer

To the extent this document mentions or discusses statutory or regulatory authority, it does so for
informational purposes only. This document does not substitute for those statutes or regulations, and
readers should consult the statutes or regulations to learn what they require. Neither this document,

nor any part of it, is itself a rule or a regulation. Thus, it cannot change or impose legally binding
requirements on EPA, States, the public, or the regulated community. Further, any expressed intention,
suggestion or recommendation does not impose any legally binding requirements on EPA, States, tribes,
the public, or the regulated community. Agency decision makers remain free to exercise their discretion
in choosing to implement the actions described in this Plan. Such implementation is contingent upon
availability of resources and is subject to change.
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Preface

The U.S. Environmental Protection Agency (EPA) is committed to identifying and responding to
the challenges that a changing climate poses to human health and the environment.

Scientific evidence demonstrates that the climate is changing at an increasingly rapid rate,
outside the range to which society has adapted in the past. These changes can pose significant
challenges to the EPA’s ability to fulfill its mission. The EPA must adapt to climate change if it is
to continue fulfilling its statutory, regulatory and programmatic requirements. The Agency is
therefore anticipating and planning for future changes in climate to ensure it continues to fulfill
its mission of protecting human health and the environment even as the climate changes.

In February 2013, the EPA released its draft Climate Change Adaptation Plan to the public for
review and comment. The plan relies on peer-reviewed scientific information and expert
judgment to identify vulnerabilities to EPA’s mission and goals from climate change. The plan
also presents 10 priority actions that EPA will take to ensure that its programs, policies, rules,
and operations will remain effective under future climatic conditions. The priority placed on
mainstreaming climate adaptation within EPA complements efforts to encourage and
mainstream adaptation planning across the entire federal government.

Following completion of the draft Climate Change Adaptation Plan, each EPA National
Environmental Program Office, all 10 Regional Offices, and several National Support Offices
developed a Climate Adaptation Implementation Plan to provide more detail on how it will
carry out the work called for in the agency-wide plan. Each Implementation Plan articulates
how the office will integrate climate adaptation into its planning and work in a manner
consistent and compatible with its goals and objectives.

Taken together, the Implementation Plans demonstrate how the EPA will attain the 10 agency-
wide priorities presented in the Climate Change Adaptation Plan. A central element of all of
EPA’s plans is to build and strengthen its adaptive capacity and work with its partners to build
capacity in states, tribes, and local communities. EPA will empower its staff and partners by
increasing their awareness of ways that climate change may affect their ability to implement
effective programs, and by providing them with the necessary data, information, and tools to
integrate climate adaptation into their work.

Each Program and Regional Office’s Implementation Plan contains an initial assessment of the
implications of climate change for the organization’s goals and objectives. These “program
vulnerability assessments” are living documents that will be updated as needed to account for
new knowledge, data, and scientific evidence about the impacts of climate change on EPA’s
mission. The plan then identifies specific priority actions that the office will take to begin
addressing its vulnerabilities and mainstreaming climate change adaptation into its activities.
Criteria for the selection of priorities are discussed. An emphasis is placed on protecting the
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most vulnerable people and places, on supporting the development of adaptive capacity in the
tribes, and on identifying clear steps for ongoing collaboration with tribal governments.

Because EPA’s Programs and Regions and partners will be learning by experience as they
mainstream climate adaptation planning into their activities, it will be essential to evaluate
their efforts in order to understand how well different approaches work and how they can be
improved. Each Implementation Plan therefore includes a discussion of how the organization
will regularly evaluate the effectiveness of its adaptation efforts and make adjustments where
necessary.

The set of Implementation Plans are a sign of EPA’s leadership and commitment to help build
the nation’s adaptive capacity that is so vital to the goal of protecting human health and the
environment. Working with its partners, the Agency will help promote a healthy and
prosperous nation that is resilient to a changing climate.

Bob Perciasepe
Deputy Administrator

June 2013
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l. Background

The Environmental Protection Agency (EPA) issued its first Policy Statement on Climate-Change
Adaptation in June 2011, which recognized that climate change can pose significant challenges to EPA’s
ability to fulfill its mission. Additionally, it calls for the Agency to anticipate and plan for future changes
in climate and incorporate these considerations into its activities.®

An Agency-wide Task Force worked to develop a Climate Change Adaptation Plan, which was released to
the publicin June 2012. As a follow up, EPA directed each regional and program office to develop an
implementation plan providing more detail on how it will carry out the work called for in the Agency-
wide plan, recognizing that each Office is best positioned to determine how to integrate climate
adaptation into its own activities.

Overview of OITA’s Role

The role of the Office of International and Tribal Affairs (OITA) is to advance EPA’s international
environmental priorities and lead the Agency’s Tribal Environmental Program. OITA employs a cross-
cutting, multi-disciplinary approach.

Internationally, OITA works at the national, regional and multilateral levels to protect human health and
the environment and forge policy and programmatic engagements. OITA works with other federal
agencies to develop negotiating positions and represent the foreign policy interests of the United States.

OITA leads and coordinates the Agency-wide effort to strengthen public health and environmental
protection in Indian country, with a special emphasis on helping tribes administer their own
environmental programs.

OITA currently addresses climate change adaptation in several program areas and will continue to take
the effects of climate change into consideration when developing policies and implementing programs.
OITA anticipates requests for assistance to build climate adaptive capacity to increase over time.

Vulnerable Populations

Certain parts of the population, such as children, the elderly, minorities the poor, persons with
underlying medical conditions and disabilities, those with limited access to information, and tribal and
indigenous populations, can be especially vulnerable to the impacts of climate change. Also, certain
geographic locations and communities are particularly vulnerable, such as those located in low-lying
coastal areas. One of the principles guiding EPA’s efforts to integrate climate adaptation into its
programs, policies and rules calls for its adaptation plans to prioritize helping people, places and
infrastructure that are most vulnerable to climate impacts, and to be designed and implemented with
meaningful involvement from all parts of society.

This Implementation Plan identifies key programmatic vulnerabilities and the priority actions that will be
taken to address those vulnerabilities over time. As the work called for in this Plan is conducted, special
consideration will be given to communities and demographic groups most vulnerable to the impacts of
climate change. The Agency will strive to work in partnership with these communities to increase their
adaptive capacity and resilience to climate change impacts. These efforts will be informed by
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experiences with previous extreme weather events (e.g., Hurricane Katrina and Superstorm Sandy) and
the subsequent recovery efforts.

Vulnerability Assessment for OITA

In general, OITA views its programmatic and mission related vulnerabilities as largely arising from the

potential climate vulnerabilities of partner organizations.

A.

International — Addresses country, regional and multilateral environmental engagements,
typically driven by bilateral cooperation and formal international processes and partnerships.

Approach

The international office engages international and regional organizations and key countries in
order to further international environmental priorities. In the context of international
environmental policy development, OITA will strive to use the best available data and analyses,
and vetted approaches as important foundational elements. These foundational elements can
be used by stakeholders at the local, national and international levels to inform policy
development. The development of virtual networks allows this information and policy guidance
to be shared among relevant stakeholders, and facilitates recognition and sharing of best
practices.

Examples of Potential Vulnerabilities

Lack of basic data and information needed to make informed decisions about climate
adaptation, especially for coastal settings and urban settings that anticipate dramatic increases
in population in the coming decades.

While the United States has a seeming array of sophisticated analytical tools for assessing
climate vulnerability, this capacity varies significantly across the globe.

The United States has identified the Arctic as a region where the effects of climate change have
been and will continue to be felt most acutely, with a high degree of certainty.?

Lack of effective networking and information sharing mechanisms in many partnering
developing countries, to assess vulnerabilities, development effective action plans, and
implement these plans, especially in urban settings.

Remote, high Arctic areas of developed countries, including Alaska and northern Canada, also
have significant weaknesses in communications infrastructure (e.g., limited or no internet
connectivity) and transportation infrastructure that complicate efforts to share information and
facilitate climate adaptation.

Based on specific climactic circumstances in countries and regions, specific vulnerabilities such
as heat stress, sea level rise, droughts and floods are expected to have significant negative
impacts, especially in partner developing countries in Africa and Asia.’

AIEO — AIEO leads EPA’s efforts to protect human health and the environment of federally
recognized tribes by supporting implementation of federal environmental laws consistent with
the federal trust responsibility based upon a government-to-government relationship, and EPA’s
1984 Indian Policy.
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EPA values its unique government-to-government relationship with Indian tribes in planning and
decision making. This trust responsibility has been established over time and is further
expressed in the 1984 EPA Policy for the Administration of Environmental Programs on Indian
Reservations and the 2011 Policy on Consultation and Coordination with Indian Tribes. These
policies recognize and support the sovereign decision-making authority of tribal governments.

Supporting the development of adaptive capacity among tribes is a priority for the EPA. Tribes
are particularly vulnerable to the impacts of climate change due to the integral nature of the
environment within their traditional lifeways and culture. There is a strong need to develop
adaptation strategies that promote sustainability and reduce the impact of climate change on
Indian tribes.

EPA engaged tribes through a formal consultation process in the development of the Agency’s
Climate Change Adaptation Plan. Tribes identified some of the most pressing issues as erosion,
temperature change, drought and various changes in access to and quality of water. Tribes
recommended a number of tools and strategies to address these issues, including improving
access to data and information; supporting baseline research to better track the effects of
climate change; developing community-level education and awareness materials; and providing
financial and technical support. At the same time, tribes challenged EPA to coordinate climate
change activities among federal agencies so that resources are better leveraged and
administrative burdens are reduced.

This Implementation Plan identifies specific steps that will be taken to partner with tribal
governments on an ongoing basis to increase their adaptive capacity and address their
adaptation-related priorities. These collaborative efforts will benefit from the expertise provide
by our tribal partners and the Traditional Ecological Knowledge (TEK) they possess. TEK is a
valuable body of knowledge in assessing the current and future impacts of climate change and
has been used by tribes for millennia as a valuable tool to adapt to changing surroundings.
Consistent with the principles in the 1984 Indian Policy, TEK is viewed as a complementary
resource that can inform planning and decision-making.

Approach
Developing adaptive capacity among tribes is a priority of the Agency’s climate change

adaptation work. Tribes are particularly vulnerable to the impacts of climate change, due to the
integral nature of the environment within their traditional lifeways and culture. Due to shrinking
federal budgets, there is increased need to develop adaptation strategies that promote
sustainability and reduce the impact of climate change on tribes.

Through a tribal consultation process and the development of an EPA Climate Change
Adaptation Plan®, tribes identified some of the most pressing issues affecting them, including
erosion, temperature change, drought and various changes in access to and quality of water.
Tribes also recommended a number of tools and strategies for EPA Program and Regional
Offices to use in developing climate change implementation plans with them.

Examples of Potential Vulnerabilities

e Alack of capacity among tribes to adapt to climate change.

e Limited access to data and information, including training and resources to build adaptive
capacity and monitor progress and effectiveness.
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e Alack of community-level education and awareness materials to improve the understanding of
climate change among tribal member and leaders.

e Limited financial and technical support to adapt to climate change.

e Alack of administrative capacity to understand and manage all of the information and programs
coming to tribal governments from a variety of U.S. Government Agencies.

e Additionally, tribes have repeatedly noted the lack of Traditional Ecological Knowledge (TEK)
used in EPA’s decision-making and policymaking. One approach OITA will support is to
incorporate TEK into its Agency environmental projects and work. TEK is a valuable body of
knowledge in assessing the current and future impacts of climate change that has been used by
tribes as a valuable tool to adapt to changing surroundings. As OITA addresses a variety of
planning and decision-making related to climate change it will incorporate TEK whenever
possible.

Illl.  Priority Actions Criteria

OITA is already addressing climate change adaptation in several international and tribal program areas

and will continue to pursue opportunities for integrating the effects of climate change into our existing
programs, including responding to climate change adaptation-related requests from our tribal partners,
as resources and skills permit, especially in border regions.

To prioritize climate change adaptation needs, OITA has developed criteria unique to our mission to
identify potential first steps. These criteria are based on a thorough examination of the potential
vulnerabilities that face OITA and its mission, in the wake of climate change impacts. The highest priority
will be given to those actions that meet several of the following criteria:

e Does the action involve existing partners?

e Does OITA have the necessary resources to meaningfully and effectively help address its partner
vulnerabilities in some manner?

e Is this action required in order to enable other actions?

e Can the benefits of this action be measured or documented?

e How extreme is the vulnerability, as informed by relevant EPA, IPCC and USGCRP assessment
reports?

e Do the climate vulnerabilities affect U.S. border regions?

e s OITA the most appropriate lead for the intended action within EPA?

When receiving a request for cooperation in the area of climate adaptation, OITA will consider EPA
experience and USG experience more broadly, and when appropriate, explore facilitating linkages with
other U.S. agencies and relevant NGOs for implementation support.

IV.  Priority Actions

International Priority Actions
e Explore with existing partners, especially along our borders, information needs related to climate
literacy, climate vulnerability and climate adaptation options.
e  Work with Durban Adaptation Charter cities and their international partners as a means of
responding to urban and local government information needs and the need to share city and
municipal government experiences, knowledge and best practices. Cities are first responders to
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climate/weather disasters and are projected to house about 70% of the world’s population by
2050.°

e  Work with the Arctic Council and the International Maritime Organization to address the effects of
climate change in the Arctic, including threats due to increased economic activity and shipping.

e Work with the Organization for Economic Cooperation and Development (OECD) member countries
and the US Agency for International Development on development of information, planning and
assessment tools and guidelines for assessing vulnerabilities to climate change and sharing
experiences and best practices.

e Work as a planning committee member on the annual Resilient Cities Congress, the largest
international gathering of urban adaptation experts, policymakers and local officials, for the purpose
of exchanging experiences and knowledge.

e Play alead role in the US Government review of the Intergovernmental Panel on Climate Change
(IPCC) climate assessments, which provide analyses of critical data that are made available to all
countries.

e Seek to help institute effective information sharing networks among international organizations and
governments, especially among urban centers.

Tribal Priority Actions

Provide resources and training that will strengthen the adaptive capacity of AIEQ’s tribal partners

e  Work with Tribal Program Managers in both Regional and Program Offices of EPA to identify cross-
Agency opportunities, and provide coordination support to implement these activities.

e Support the work of tribal programs in Regional Offices to provide training and capacity building
opportunities to tribes.

e Support the Tribal Science Council’s efforts to integrate the use of Traditional Ecological Knowledge
(TEK) into EPA’s work, including supporting a 2013 workshop to train EPA staff on the value and
applicability of TEK. TEK has to date been underutilized and undervalued as an important source of
place-based local information and knowledge critical for deploying successful adaptation measures

e Promote the use of Tribal eco-Ambassador funding to support projects related to climate change
adaptation. This EPA program conducts research in partnership with tribal colleges and universities
(TCUs). Professors from TCUs receive funding and technical support from EPA to solve the
environmental problems most important to their tribal communities, and are then asked to share
their findings with a variety of EPA and tribal audiences.

e Integrate climate change adaptation into funding mechanisms.

e Under new guidance issued for the Indian General Assistance Program (IGAP) in May 2013, tribes
may use funding for climate change adaptation purposes. This has the potential to have an
immediate impact on the adaptability of tribal governments, as every tribe receives funding through
the IGAP program. AIEO will work through the grants staff at EPA Regional Offices to ensure that
tribal partners understand how funding can be used for adaptation.

e Support other EPA grant programs for which tribes are eligible in any effort to elevate the ability to
use funds for projects related to climate change adaptation.

e  Work across EPA to integrate tribal climate change adaptation issues into the Plan EJ 2014, which
provides a roadmap to help EPA integrate environment justice into the Agency’s program, policies
and activities.
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Improve climate literacy within AIEO and with its tribal partners.

e Establish relationships with a variety of potential tribal partners, including tribal programs in other
U.S. Government Agencies, climate-focused programs at Tribal Colleges and Universities (TCUs) and
other Nongovernmental Organizations (NGOs) dedicated to the advancement of climate change
adaptation for tribes.

e Host bi-annual stakeholder meetings on environmental issues, including climate change adaptation.
These meetings will bring together a variety of tribal partners to both learn what resources are
provided by EPA related to climate change, and also give tribal partners a chance to share their
resources and experiences with EPA and other tribal partners.

e Update EPA’s annual mandatory training, Working Effectively with Tribal Governments, to include
information on the vulnerability of tribes to climate change adaptation as needed.

V. Metrics and Evaluation

The Office of International and Tribal Affairs (OITA) established a Performance Measurement
Framework to measure and analyze the results achieved from OITA’s engagement with other countries
and organizations to advance protection of human health and the domestic and global environment..
This framework has enabled OITA to describe its contributions to characterizing and addressing
environmental risks, improving environmental governance, and promoting environmental cooperation.
As part of this framework OITA identified 26 measures that could be used to measure, track and
evaluate its progress and effectiveness in conducting its mission and achieving its goals.

OITA will evaluate the performance and effectiveness of its adaptation implementation strategy using
measures such as the following:

e Number of partner engagements conducted

e EPA-based tools Implemented by assisting organization

e Progress toward achieving identified policy goals

e Partnerships, alliances or networks established or enhanced

These and other measures are presently being used effectively to gauge progress and effectiveness in
adaptation activities already underway within OITA. Additionally, with climate change adaptation now
eligible as a use for IGAP funds, AIEO will:

e Monitor how tribes apply for and use funding for climate change adaptation

e Build these experiences into the program where appropriate

e Use these real world examples to improve our technical and financial support for tribes working to
adapt to climate change
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VI. Table of Examples of Potential Climate Vulnerabilities That May Affect
OITA Programmatic Activities
Priority’ | Climate Change EPA Programmatic Impacts®
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Increase in annual Likely East Africa - OITA is High Climate projections
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Footnotes for Summary Table of Examples of Potential Climate Change Vulnerabilities
®This table summarizes potential vulnerabilities according to the 5 goals or priorities in the EPA Strategic Plan.
®Climate change impacts/vulnerabilities are based upon the IPCC Fourth Assessment Report: Climate Change 2007 (see Ref. 3 below).
¢ Programmatic Impacts are based upon EPA best professional judgment at this time.
4 Statements on impacts are based upon the IPCC Fourth Assessment Report: Climate Change 2007 (see Ref. 3 below).

¢ Expressions of confidence and likelihood cited in this table are adopted from the IPCC Fourth Assessment Report: Climate Change 2007 (see Ref. 3
below) as follows:

Very high confidence — At least 9 out of 10 chance of occurring Virtually Certain — >99% probability

High confidence — About 8 out of 10 chance of occurring Very likely — >90% probability

Medium confidence — About 5 out of 10 chance of occurring Likely — >66% probability

Low confidence — About 2 out of 10 chance of occurring About as likely as not — 33-66% probability
Very low confidence — Less than 1 out of 10 chance of occurring Unlikely — 0-33% probability

Very unlikely —0-10% probability
Exceptionally unlikely — 0-1% probability
f Assessment of possible programmatic impact is based upon OITA’s best professional judgment. High assumes that the program is very likely to be

impacted; Medium assumes that the program has a moderate chance of being affected; Low assumes that there is a slight chance that the program
will be impacted. This assessment is based on best professional judgment within OITA.

VIl. Conclusion

OITA will, on a five-year basis, review emerging scientific understanding on climate impacts and
vulnerabilities, OITA programs and Agency practices, as well as its incorporation of traditional ecological
knowledge, in the interest of maintaining and effective adaptation implementation strategy.

' U.S. Environmental Protection Agency, Policy Statement on Climate-Change Adaptation (Washington, DC, June 2, 2011),
http://www.epa.gov/climatechange/Downloads/impacts-adaptation/adaptation-statement.pdf.

2 U.S. Global Change Research Program, Global Climate Change Impacts in the United States, 2009.

3 IPCC, IPCC Fourth Assessment Report: Climate Change 2007, Cambridge Univ. Press, UK, 2007.

* U.S. Environmental Protection Agency, EPA Climate Change Adaptation Plan, 2012, http://www.epa.gov/climatechange/pdfs/EPA-climate-
change-adaptation-plan-final-for-public-comment-2-7-13.pdf.

*World Bank, Cities and Climate Change: An Urgent Agenda, 2010.
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Disclaimer

To the extent this document mentions or discusses statutory or regulatory authority, it does so for
informational purposes only. This document does not substitute for those statutes or regulations, and
readers should consult the statutes or regulations to learn what they require. Neither this document,
nor any part of it, is itself a rule or a regulation. Thus, it cannot change or impose legally binding
requirements on EPA, States, the public, or the regulated community. Further, any expressed intention,
suggestion or recommendation does not impose any legally binding requirements on EPA, States, tribes,
the public, or the regulated community. Agency decision makers remain free to exercise their discretion
in choosing to implement the actions described in this Plan. Such implementation is contingent upon
availability of resources and is subject to change.
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Preface

The U.S. Environmental Protection Agency (EPA) is committed to identifying and responding to the
challenges that a changing climate poses to human health and the environment.

Scientific evidence demonstrates that the climate is changing at an increasingly rapid rate, outside the
range to which society has adapted in the past. These changes can pose significant challenges to the
EPA’s ability to fulfill its mission. The EPA must adapt to climate change if it is to continue fulfilling its
statutory, regulatory and programmatic requirements. The Agency is therefore anticipating and planning
for future changes in climate to ensure it continues to fulfill its mission of protecting human health and
the environment even as the climate changes.

In February 2013, the EPA released its draft Climate Change Adaptation Plan to the public for review and
comment. The plan relies on peer-reviewed scientific information and expert judgment to identify
vulnerabilities to EPA’s mission and goals from climate change. The plan also presents 10 priority actions
that EPA will take to ensure that its programs, policies, rules, and operations will remain effective under
future climatic conditions. The priority placed on mainstreaming climate adaptation within EPA
complements efforts to encourage and mainstream adaptation planning across the entire federal
government.

Following completion of the draft Climate Change Adaptation Plan, each EPA National Environmental
Program Office, all 10 Regional Offices, and several National Support Offices developed a Climate
Adaptation Implementation Plan to provide more detail on how it will carry out the work called for in the
agency-wide plan. Each Implementation Plan articulates how the office will integrate climate adaptation
into its planning and work in @ manner consistent and compatible with its goals and objectives.

Taken together, the Implementation Plans demonstrate how the EPA will attain the 10 agency-wide
priorities presented in the Climate Change Adaptation Plan. A central element of all of EPA’s plans is to
build and strengthen its adaptive capacity and work with its partners to build capacity in states, tribes,
and local communities. EPA will empower its staff and partners by increasing their awareness of ways
that climate change may affect their ability to implement effective programs, and by providing them with
the necessary data, information, and tools to integrate climate adaptation into their work.

Each Program and Regional Office’s Implementation Plan contains an initial assessment of the
implications of climate change for the organization’s goals and objectives. These “program vulnerability
assessments” are living documents that will be updated as needed to account for new knowledge, data,
and scientific evidence about the impacts of climate change on EPA’s mission. The plan then identifies
specific priority actions that the office will take to begin addressing its vulnerabilities and mainstreaming
climate change adaptation into its activities. Criteria for the selection of priorities are discussed. An
emphasis is placed on protecting the most vulnerable people and places, on supporting the development
of adaptive capacity in the tribes, and on identifying clear steps for ongoing collaboration with tribal
governments.
iii
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Because EPA’s Programs and Regions and partners will be learning by experience as they mainstream
climate adaptation planning into their activities, it will be essential to evaluate their efforts in order to
understand how well different approaches work and how they can be improved. Each Implementation
Plan therefore includes a discussion of how the organization will regularly evaluate the effectiveness of
its adaptation efforts and make adjustments where necessary.

The set of Implementation Plans are a sign of EPA’s leadership and commitment to help build the
nation’s adaptive capacity that is so vital to the goal of protecting human health and the environment.
Working with its partners, the Agency will help promote a healthy and prosperous nation that is resilient
to a changing climate.

Bob Perciasepe
Deputy Administrator
June 2013
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Chapter 1. Introduction

As the climate changes, it affects the ability of EPA to achieve its basic mission to protect human health
and the environment. Many of the outcomes EPA is working to attain (e.g., clean air, safe drinking
water) are sensitive to changes in weather and climate. Until recently, EPA has been able to assume that
climate is relatively stable and future climate will mirror past climate. However, with climate changing
more rapidly than society has experienced in the past, the past is no longer a good predictor of the
future. Climate change is posing new challenges to EPA’s ability to fulfill its mission.

To address these challenges, EPA developed its first Agency-wide plan for adapting to the changing
climate in 2012. EPA was one of over 60 federal agencies that were required to develop climate
adaptation plans under Executive Order 13514, signed by President Barack Obama in 2009.That order
required each federal agency to “evaluate agency climate-change risks and vulnerabilities to manage the
effects of climate change on the agency’s operations and mission in both the short and long term....”*

On June 2, 2011, Administrator Lisa Jackson issued the “EPA Policy Statement on Climate-Change
Adaptation.” The Policy Statement recognizes that climate change can pose significant challenges to
EPA’s ability to fulfill its mission and calls for the Agency to anticipate and plan for future changes in
climate and incorporate considerations of climate change into its activities. The first action called out in
the Policy Statement is to “Develop and publish the EPA Climate-Change Adaptation Plan,” which was
completed and submitted to the Council on Environmental Quality (CEQ) in late June 2012.

The EPA Climate Change Adaptation Plan

The EPA Climate Change Adaptation Plan is the first step in meeting the requirements of Executive
Order 13514 (Federal Leadership in Environmental, Energy, and Economic Performance) to implement
climate change adaptation planning across the Agency. The Plan was developed by a cross-Agency
working group led by the Office of Policy and including each national program and regional office, and it
represents a true EPA-wide perspective on climate change adaptation, Agency vulnerabilities to climate
change, and priority actions needed to ensure that EPA and its partners at the tribal, state, and local
levels are able to fulfill EPA’s mission to protect human health and the environment even as we face the
impacts of a changing climate.

The EPA Climate Change Adaptation Plan calls for each office to develop an office-specific plan for
implementing the priority actions as appropriate for that office. These implementation plans have been
developed in coordination across EPA to enable adequate flexibility to address the challenges and
situations faced by each office without losing the strength of collaboration to address common
vulnerabilities.

The Adaptation Plan outlines the known vulnerabilities of EPA carrying out its mission due to climate
change, identifies approaches to “mainstreaming” climate change adaptation in EPA through a series of
ten priority actions (see text box), and describes measures to evaluate performance.

! Executive Order 13514, “Federal Leadership in Environmental, Energy, and Economic Performance,” October 5,
2009.
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Among the Agency priorities for
implementing measures to adapt to Agency-wide Climate Change Adaptation Priorities

climate change is partnering with 1. Fulfill Strategic Measures in FY 2011-2015 EPA

Strategic Plan
Protect Agency facilities and operations

tribes. EPA works with federally
recognized tribes on a government- 2

to-government basis to protect the 3. Factor legal considerations into adaptation efforts

land, air, and water in Indian Strengthen adaptive capacity of EPA staff and

country. partners through training

Supporting the development of 5. Develop decision-support tools that enable EPA staff
and partners to integrate climate adaptation planning

into their work

adaptive capacity among tribes is a
priority for the EPA. Tribes are

particularly vulnerable to the 6. Identify cross-EPA science needs related to climate

adaptation
7. Partner with tribes to increase adaptive capacity

impacts of climate change due to

the integral nature of the

environment within their traditional 8. Focus on most vulnerable people and places

9. Measure and evaluate performance
10. Develop program and regional office Implementation

life ways and culture. There is a

strong need to develop adaptation

strategies that promote Plans

sustainability and reduce the impact
of climate change on tribes and tribal lands.

EPA engaged tribes through a formal consultation process in the development of the Agency’s Climate
Change Adaptation Plan. Tribes identified some of the most pressing issues as erosion, temperature
change, drought and various changes in access to and quality of water. Tribes recommended a number
of tools and strategies to address these issues, including improving access to data and information;
supporting baseline research to better track the effects of climate change; developing community-level
education and awareness materials; and providing financial and technical support. At the same time,
tribes challenged EPA to coordinate climate change activities among federal agencies so that resources
are better leveraged and administrative burdens are reduced.

This Implementation Plan identifies specific steps that will be taken to partner with tribes on an ongoing
basis to understand, increase, and address their adaptive capacity and adaptation-related priorities.
These collaborative efforts will benefit from the expertise provided by our tribal partners and Traditional
Ecological Knowledge (TEK). TEK can be a valuable body of knowledge in assessing the current and
future impacts of climate change and has been used by tribes to adapt to changing surroundings.
Consistent with the principles in the 1984 Indian Policy, TEK is viewed as a complementary resource that
can inform planning and decision-making.

Networks and partnerships already in place will be used to assist tribes with climate change issues,
including the National Tribal Caucus of EPA’s National Tribal Operations Committee, Regional Tribal
Operations Committees, and EPA-tribal partnership groups. EPA can also use funding through the Indian
General Assistance Program (IGAP) to support climate change capacity-building efforts. Additionally,
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efforts will be made to coordinate with other regional and program offices in EPA, since climate change
has many impacts that transcend media and regional boundaries. Transparency and information sharing
will be a focus, in order to leverage activities already taking place within EPA offices and tribal
governments.

An additional priority for all regional and program offices is the need to focus on vulnerable populations
and locations. Certain parts of the population, such as children, the elderly, minorities, the poor, persons
with underlying medical conditions and disabilities, those with limited access to information, and tribal
and indigenous populations, can be especially vulnerable to the impacts of climate change. Also, certain
geographic locations and communities are particularly vulnerable, such as those located in low-lying
coastal areas. One of the principles guiding EPA’s efforts to integrate climate adaptation into its
programs, policies and rules calls for its adaptation plans to prioritize helping people, places and
infrastructure that are most vulnerable to climate impacts and to be designed and implemented with
meaningful involvement from all parts of society.

This Implementation Plan identifies key programmatic vulnerabilities and the priority actions that will be
taken to address those vulnerabilities over time. As the work called for in this Plan is conducted, the
communities and demographic groups most vulnerable to the impacts of climate change will be
identified. The Agency will then work in partnership with these communities to increase their adaptive
capacity and resilience to climate change impacts. These efforts will be informed by experiences with
previous extreme weather events (e.g., Hurricane Katrina and Superstore Sandy) and the subsequent
recovery efforts.

The Adaptation Plan also includes a list of comment areas of focus for the office-specific implementation
plans, which will be addressed in the text below. The EPA Adaptation Plan sets the stage for the
implementation plans for each office, including ORD.

ORD’s Mission and Adapting to Climate Change

ORD’s mission is to provide the solid underpinning of science and technology for the Agency. ORD has
been involved in climate change research for over 20 years, with a strong focus on conducting research
to inform the Agency regarding the impacts of climate change on air quality, water quality, and human
and ecosystem health. These efforts, at their core, have been designed to inform EPA’s program and
regional offices as they set and implement policies that will remain effective in a changing climate.

The pace and scale at which climate impacts are occurring create a challenge for ORD by increasing the
rate at which new issues arise and new scientific and technical information is needed by the Agency.
The impacts of climate change are now illustrating the need to address impacts that the Agency is likely
to face in the future, while maintaining flexibility to respond to issues that may arise as climate change
impacts occur in unexpected ways.
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Relationship of climate adaptation to ORD’s Research Programs

ORD’s research must be conducted in the context of a changing climate. Such changes will occur across
all of ORD’s research programs as we learn more about environmental conditions and as we respond to
EPA programs and regions and their needs to address those changing conditions.

The recent restructuring of ORD’s research programs places ORD in a good position to effectively adapt
to climate change and maintain our ability to provide the scientific and technical information needed by
our program and regional office partners. The expanded and on-going interactions with our EPA
partners form a good foundation for understanding their concerns regarding climate adaptation and
enable us to communicate new research needs as they develop. The current program structure also
provides a strong means for developing research that cuts across the ORD research programs to bring to
bear the right mix of expertise needed to address issues identified by our partners.

Components of the Implementation Plan

This implementation plan has three main components: (1) an assessment of ORD’s vulnerabilities to
climate change impacts; (2) priority actions for ORD to take to adapt to climate change and reduce its
vulnerabilities; and (3) a discussion of performance measures to be developed to evaluate progress
toward meeting key goals.
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Chapter 2. Assessment of ORD Vulnerabilities and Challenges to Climate
Change
In the context of the EPA Climate Change Adaptation Plan, ORD seeks to understand the climate-related
vulnerabilities and challenges to providing needed scientific and technical support to EPA’s program and
regional offices, and how to adapt to those vulnerabilities and challenges. EPA’s program and regional
offices have developed initial vulnerability assessments of their programs to climate change, which will
inform ORD’s vulnerabilities. ORD’s vulnerabilities refer to the degree to which ORD’s capacity to carry
out its mission is susceptible to the impacts of climate change, including climate variability and
extremes. These could include damage or limited access to facilities, worker safety or security, or lack of

fundamental resources such as water or energy. To effectively
Vulnerabilities refer to the degree to

which ORD’s capacity to carry out its

support the EPA programs and regions, climate change

presents ORD with numerous challenges that do not pose

mission is susceptible to the impacts | - physical, climate-related constraints on our ability to conduct

of climate change, including climate | 5.4 deliver research, but could require changes in our

variability and extremes. research portfolio to address climate change impacts,

. compared to what we would have done in the absence of
Challenges do not pose physical,

. . those impacts. ORD’s challenge is to be flexible and
climate-related constraints on our

ability to conduct and deliver responsive to the changing science needs of our EPA partners

. as they work to maintain and improve environmental
research, but could require changes

in our research portfolio to address protection in the face of a changing climate.

climate change impacts.

Operational Vulnerabilities
OARM has primary responsibility for operation and maintenance of the research facilities used by ORD,
including addressing the vulnerability of these facilities to the impacts of climate change. The key

operational vulnerabilities are listed in Table 1 below (with OARM'’s assessment of the level of
vulnerability). Given ORD’s knowledge of these facilities, ORD staff will work collaboratively with OARM
to identify potential problems and develop proactive adaptation measures for facilities and those who
use them. Even though OARM has primary responsibility for facility protection and response, ORD will
carry significant responsibility for unique research equipment, continuity of experiments, archived
samples, and historical data within those facilities which may be vulnerable to climate change impacts.
Coordination between on-site ORD staff and OARM will substantially improve the evaluation of
vulnerabilities, particularly climate-related environmental changes such as temperature and extreme
precipitation events, and the possible approaches to mitigate them.

ORD will also have responsibility for those systems that may be vulnerable to the impacts of climate
change, such as field sampling systems, that do not fall under the heading of “facility.” Such systems
may be vulnerable to temperature or precipitation extremes or other climate-associated impacts.
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Table 1. Key operational vulnerabilities posed by climate change

Area of Vulnerability OARM Estimated Level of Vulnerability
Energy Security High

Water Quality and Supply High

Severe Weather or Flooding Damage Medium (Will vary with location. Gulf Breeze,

Edison, and Narragansett are likely to face higher
levels of vulnerability to severe weather and
flooding than other ORD locations.)

Safety of Field Workers Medium
Security Operations, Emergency Communications Medium
Personal Property Low
Real Property Low
Shift in Emergency Response Personnel Low

Continuity of Operations Plan (includes training of | Low
essential personnel)

Scientific Challenges

Understand partner needs and regional differences

The scientific challenges, to a large degree, have been well communicated to ORD, partly as a
consequence of the increasing interactions with EPA program and regional offices during the
development of ORD’s program-focused research portfolios. A primary focus of the consolidation of
ORD’s research into six national research programs has been to expand the opportunities for program
and regional offices to identify their needs for scientific and technical information and support, which is
then incorporated into the development of ORD’s research agenda. Such interactions are not new in the
area of climate change and adaptation — discussions to identify partner office needs related to climate
adaptation have long been a core component of ORD’s Global Change Research Program (now part of
the Air, Climate, and Energy Research Program) and the Water Quality and Drinking Water research
programs (now incorporated into the Safe and Sustainable Water Research Program).

The climate adaptation research needs identified in past and current discussions are consistent with the
vulnerabilities to EPA’s mission identified by EPA’s program and regional offices in the development of
their Adaptation Implementation Plans. The on-going interactions between ORD and the program and
regional offices have provided ORD with a head start toward meeting the scientific challenges posed by
our partners’ programmatic vulnerabilities. Examples of research results that address vulnerabilities to
climate change include the assessment of air quality impacts associated with climate change” and
development and release of scenarios for land use change under different possible future conditions,
including climate change.?

’Assessment of the Impacts of Global Change on Regional U.S. Air Quality: A Synthesis of Climate Change
Impacts on Ground-Level Ozone, U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-07/094F,
2009.

®|CLUS Tools and Datasets. U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-09/143F, 2010.

6
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The key programmatic vulnerabilities identified by the program and regional offices are listed below in
Table 2, with the understanding that this list will very likely change as EPA’s adaptation planning efforts
progress and our understanding of the science of climate change and its impacts expands.

Given the dynamic nature of the scientific needs across the Agency, one of ORD’s challenges will be to
develop the flexibility to respond quickly to emerging adaptation issues that may not now be seen as
priorities.

Table 2. Key programmatic vulnerabilities identified by program and regional offices, with ORD
capacity to provide relevant information related to those vulnerabilities. The order of
the list does not necessarily reflect the program or regional office priority.

Programmatic adaptation vulnerabilities that may pose scientific Primary | Current ORD
challenges Office® capacity®
Tropospheric ozone (OAR Tier I) High
Particulate matter (OAR Tier II) High

Indoor air quality (OAR Tier 1) Medium
Biogeochemical Cycling (Tier IlI) Medium

(nutrients),
Low (carbon
OAR and water)

Impact of more intense extreme weather events on OAR disaster Medium
response planning (potential)

Environmental justice implications (potential) Medium
Stratospheric Ozone (Tier 1) Low
Effect on energy efficiency programs of climate-driven changes in Low
energy demand and supply (potential)

Changes in chemical use patterns (fracking, oil spill dispersants, High
water purification and desalinization, wastewater treatment or

antimicrobial and disease prevention) OCSPP

Changing weather trends (including weather extremes) in pesticide Low

exposure models and tools

Increased demand for climate adaptation information applicable to High
developing countries that are at greatest risk for climate-related

. . - OITA
disasters; technical support is likely to be needed for both rural
areas and urban centers
Programmatic adaptation vulnerabilities that may pose scientific Primary | Current ORD
challenges Office® capacity®
Increased vulnerability to diseases (waste disposal, clean water, High
changing disease geographies)
Invasive species and ocean acidification Medium
International risk assessment, including SLR, weather extremes, OITA Medium
cookstoves, glaciers and snow cover, clean water supply
Arctic Council participation Medium
Traditional ecological knowledge (TEK) Low
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Impacts to cultural resources, including traditional food resources Low

(fishing, hunting)

Arctic impacts (loss of sea ice and potential village abandonment, Low

mobilization of POPs)

Transport of hazardous substances due to flooding from more High

intense and frequent storm events

Changes in groundwater processes and impact to hydrogeological High

remediation

Change in liner permeability due to saltwater intrusion and High

increased groundwater salinity in coastal aquifers

Temperature-driven changes in contaminant volatility OSWER High

Impacts to phytoremediation and ecological revitalization due to Medium

changes in plant growth

Inundation and vulnerability to storm surge Medium

Potential need for increased emergency preparedness due to Medium

impacts from severe weather events

Drying of the landscape Low

Contamination risk due to melting of permafrost Low

Air and water temperature increases High

Storm intensity (impacts to stormwater infrastructure) High

Rainfall/snowfall levels and distribution Medium
- ow -

Sea level rise Medium

Changes in energy generation Medium

Coastal/ocean characteristics Low

a. Regional offices are not listed separately. The issues identified by the program offices are repeated in regional

office vulnerability assessments as appropriate to regional needs.

b. ORD Capacity refers to the internal expertise and facilities available to ORD to conduct research in the specific

area.

c. OAR described vulnerabilities in terms of tiers according to their estimate of scientific understanding. Tier I:
impact is well established in the literature and has clear implications for the Program’s success; Tier Il: impacts
are being or have been explored by the research community, but significant uncertainties remain; Tier Ill: the

literature is evolving and program implications are uncertain

Although the purpose of this plan is to ensure that EPA is able to carry out its mission as the climate

changes, the broader and longer-term need is to ensure that the nation is able to adapt to the impacts
of climate change. While this broader scope is closely related to the vulnerabilities identified by EPA’s
program and regional offices, ORD must also remain cognizant of the adaptation needs of various

external partners in local, state, and tribal governments; other federal agencies; international

institutions; industries; the research community; and, the public at large. Many of the issues identified in
this section are applicable to this broader set of partners and will require their active participation. This

broader scope will also require incorporation of research results developed by other science partners in

the US Global Change Research Program, the academic community, industry, and research carried out at

the tribal, state, and local levels.
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Incorporate climate science, strengthen climate adaptation science, and develop cross-Agency
research priorities

The issues listed above highlight the need to continue to develop the scientific and technical information
to support adaptation. This will require an on-going effort to incorporate the latest understanding of
climate science into the development of ORD’s research planning to ensure that the adaptation research
efforts are focused on understanding how to adapt to conditions that are likely to be experienced in the
future. It will also require that ORD conduct research, incorporate the results of others, and work with
others to identify the issues that are likely to pose the most serious threats to human health and the
environment and to the Agency’s ability to continue to protect them. This will require that ORD work
with EPA program and regional offices to identify Agency-wide research priorities, as opposed to a set of
office-specific priorities. The existing ORD programmatic structure and the EPA Adaptation Working
Group provide the means through which such priorities can be developed. Even so, further discussions
will be needed to clearly define the approach needed to identify priorities that cut across partner and
ORD program boundaries.

Improve flexibility to address emerging and unexpected problems

There are likely to be issues related to climate impacts and adaptation that arise more rapidly than the
normal planning cycle, and which may require relatively rapid response from ORD. Where the
magnitude of such issues is significant enough, it may be necessary to divert resources (whether staff or
funds) to address the emerging or unexpected problem. More generally, however, ORD will need to
continue its close interactions with program and regional partners to ensure close communication is
maintained so that such issues are quickly identified in the context of the Agency’s needs. In addition,
ORD will need to continue to provide expert perspectives on emerging issues. This requires that ORD
continue development of the staff’s scientific and technical capabilities across a broad spectrum of
climate-related topics.

Communicate climate, adaptation, and mitigation science

One need that has been identified by program and regional office partners is to develop the ability to
communicate current, relevant scientific information about climate change across EPA. For example,
given the rapidly growing volume of research on climate change, its impacts, and responses, one of
ORD’s challenges related to climate adaptation will be to effectively identify and communicate key
scientific results that impact EPA’s ability to effectively adapt to climate change and support climate
change adaptation across the country. The critical need for such information has been identified as a
priority by the U.S. Global Change Research Program. This interagency group is in the process of
developing a Global Change Information System (GCIS), which is intended to provide a single source of
up-to-date information on science and technology related to climate change, climate impacts and
adaptation, and mitigation.

Even with the development and deployment of the GCIS, communications across all EPA offices on
climate science issues needs to be enhanced to ensure quick and effective sharing of key information,
identification of science needs, and understanding of stakeholder perspectives and needs. To the extent
that new databases or information systems are needed, ORD will need to remain closely involved in how
such approaches are developed and implemented.
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Chapter 3. ORD’s Priority Actions for Climate Adaptation

ORD’s priority actions are derived from the vulnerabilities and challenges discussed in the previous
section and, to a significant extent, from the Agency-level adaptation priorities presented above. ORD
has already made considerable progress toward meeting many of the key adaptation priorities identified
in EPA’s 2012 Climate Change Adaptation Plan. Although many of these priorities have been an integral
part of our research planning, conduct, and communication for the past several years, there are still
opportunities for developing a more explicit and robust response to the impacts of climate change, as
outlined in the priority actions below.

Identify vulnerable research resources and develop response plans

ORD makes use of various research resources to accomplish its mission, e.g. laboratories, pilot-scale
equipment, measurement instruments, and animal care facilities. The first priority action is to assess the
potential vulnerabilities of ORD research systems to the impacts of climate change and to develop
approaches, in collaboration with OARM, to minimize those and other facilities vulnerabilities. For
example, it will be critical to ORD’s delivery of high quality research and data--in the face of extreme
temperatures and precipitation events as a result of climate change--to maintain continuity of
measurements and experiments, and protect archived samples, data repositories, and monitoring
networks that may be located at sites remote from ORD facilities. A “self-assessment” of the
vulnerabilities of ORD research resources can result in adaptation approaches that are designed to
protect not only the facilities themselves, but also the research capabilities associated with the facility
and its integrated research systems.

Develop an approach to identify Agency-wide research priorities

Because of the broad implications of climate change, there is a need to “identify cross-EPA science
needs related to climate adaptation.” Therefore, an ORD priority action is to coordinate discussions
between ORD’s Deputy Associate Administrator for Science and National Research Program Directors
and cross-agency program and regional management to identify and incorporate input on climate
adaptation research priorities.

Work with EPA partners to develop effective venues to communicate advances
in climate impact and adaptation research

It will be important to effectively identify and communicate advances in the science of climate change
and adaptation. One of ORD’s priority actions is to play a key role in developing approaches to
consolidating and communicating climate change and adaptation research, particularly by engaging at
the interagency level, such as with the development of the Global Change Information System by the
U.S. Global Change Research Program.
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Design extramural research efforts that appropriately incorporate climate

change adaptation questions and measures

In October 2011, the Office of Policy and the Office of Grants and Debarment sent a memo” to Senior
Resource Officials across the agency directing them to incorporate criteria for climate change
adaptation into the grant development process. ORD’s National Center for Environmental Research
(NCER) has already made this directive a standard component of their process for developing requests
for application (RFAs).

ORD will consider how to incorporate criteria for climate adaptation into other major financial
mechanisms.

* “Incorporating Climate Change Adaptation Considerations into Applicable Assistance Agreement Competitive
Funding Opportunity Announcements,” Memo from J.D. Scheraga and B.S. Binder to Grants Customer Relations
Council and Agency Senior Resource Officials, October 18, 2011.
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Chapter 4. Measuring and Evaluating Performance
ORD’s performance in effectively adapting to climate change should consider two primary areas: (1)

identifying Agency-wide research priorities for climate adaptation and (2) incorporating climate change
into extramural research efforts.

Agency science priorities

Priority 3.3.6 of the EPA Climate Change Adaptation Plan is to “identify cross-EPA science needs related
to climate adaptation,” which is one of ORD’s Priority Actions for climate adaptation discussed above.
Performance will be evaluated and measured by degree of participation from each affected EPA office,
identification of cross-agency priorities in a timely manner, and dissemination of consensus priorities.
ORD will also continue its efforts to develop decision support tools useful to decision makers at federal,
state, and local levels.

Incorporating climate adaptation into extramural research

ORD is already incorporating climate adaptation as a required factor for consideration by extramural
research grant applicants if appropriate. One possible metric of evaluation could be to quantify the
number of requests for applications (RFAs) that include climate adaptation as a review criterion, or to
demonstrate consistent use of climate adaptation review criteria for appropriate solicitations.

12
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Disclaimer

To the extent this document mentions or discusses statutory or regulatory authority, it does so for
informational purposes only. This document does not substitute for those statutes or regulations, and
readers should consult the statutes or regulations to learn what they require. Neither this document, nor
any part of it, is itself a rule or a regulation. Thus, it cannot change or impose legally binding
requirements on EPA, States, the public, or the regulated community. Further, any expressed intention,
suggestion or recommendation does not impose any legally binding requirements on EPA, States, tribes,
the public, or the regulated community. Agency decision makers remain free to exercise their discretion
in choosing to implement the actions described in this Plan. Such implementation is contingent upon
availability of resources and is subject to change.



Preface

The U.S. Environmental Protection Agency (EPA) is committed to identifying and responding to
the challenges that a changing climate poses to human health and the environment.

Scientific evidence demonstrates that the climate is changing at an increasingly rapid rate,
outside the range to which society has adapted in the past. These changes can pose significant
challenges to the EPA’s ability to fulfill its mission. The EPA must adapt to climate change if it
is to continue fulfilling its statutory, regulatory and programmatic requirements. The Agency is
therefore anticipating and planning for future changes in climate to ensure it continues to fulfill
its mission of protecting human health and the environment even as the climate changes.

In February 2013, the EPA released its draft Climate Change Adaptation Plan to the public for
review and comment. The plan relies on peer-reviewed scientific information and expert
judgment to identify vulnerabilities to EPA’s mission and goals from climate change. The plan
also presents 10 priority actions that EPA will take to ensure that its programs, policies, rules,
and operations will remain effective under future climatic conditions. The priority placed on
mainstreaming climate adaptation within EPA complements efforts to encourage and mainstream
adaptation planning across the entire federal government.

Following completion of the draft Climate Change Adaptation Plan, each EPA National
Environmental Program Office, all 10 Regional Offices, and several National Support Offices
developed a Climate Adaptation Implementation Plan to provide more detail on how it will carry
out the work called for in the agency-wide plan. Each Implementation Plan articulates how the
office will integrate climate adaptation into its planning and work in a manner consistent and
compatible with its goals and objectives.

Taken together, the Implementation Plans demonstrate how the EPA will attain the 10 agency-
wide priorities presented in the Climate Change Adaptation Plan. A central element of all of
EPA’s plans is to build and strengthen its adaptive capacity and work with its partners to build
capacity in states, tribes, and local communities. EPA will empower its staff and partners by
increasing their awareness of ways that climate change may affect their ability to implement
effective programs, and by providing them with the necessary data, information, and tools to
integrate climate adaptation into their work.

Each Program and Regional Office’s Implementation Plan contains an initial assessment of the
implications of climate change for the organization’s goals and objectives. These “program
vulnerability assessments” are living documents that will be updated as needed to account for
new knowledge, data, and scientific evidence about the impacts of climate change on EPA’s
mission. The plan then identifies specific priority actions that the office will take to begin
addressing its vulnerabilities and mainstreaming climate change adaptation into its activities.
Criteria for the selection of priorities are discussed. An emphasis is placed on protecting the most
vulnerable people and places, on supporting the development of adaptive capacity in the tribes,
and on identifying clear steps for ongoing collaboration with tribal governments.



Because EPA’s Programs and Regions and partners will be learning by experience as they
mainstream climate adaptation planning into their activities, it will be essential to evaluate their
efforts in order to understand how well different approaches work and how they can be
improved. Each Implementation Plan therefore includes a discussion of how the organization
will regularly evaluate the effectiveness of its adaptation efforts and make adjustments where
necessary.

The set of Implementation Plans are a sign of EPA’s leadership and commitment to help build
the nation’s adaptive capacity that is so vital to the goal of protecting human health and the
environment. Working with its partners, the Agency will help promote a healthy and prosperous
nation that is resilient to a changing climate.

Bob Perciasepe
Deputy Administrator
June 2013
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l. Climate Change Impacts to OSWER Programs

What We Do

Climate change is posing new challenges to the Environmental Protection Agency’s (EPA’s) ability to
fulfill its mission. The Office of Solid Waste and Emergency Response’s (OSWER’s) mission is to
protect human health and the environment, and preserve and restore land resources. OSWER strives to
protect the land from contamination through sustainable materials management and the proper
management of waste and petroleum products. When contamination does occur, OSWER and its partners
clean up communities to create a safer environment for all Americans. In addition, OSWER prepares for
and responds to environmental emergencies and promotes redevelopment of contaminated areas and

emergency preparedness and recovery planning.

Without proper protections and effective restoration, the presence of uncontrolled hazardous substances in
surface water, ground water, air, soil and sediment can cause human health concerns, threaten healthy
ecosystems, and inhibit economic opportunities on and adjacent to contaminated properties. Waste on the
land can also migrate to ground water and surface water, contaminating drinking water supplies. There
are multiple benefits associated with cleaning up contaminated sites: reducing mortality and morbidity
risk; preventing and reducing human exposure to contaminants; reducing impacts to ecosystems; making
land available for commercial, residential, industrial, or recreational reuse; and promoting community
economic development. In addition, materials management and sustainable land management practices

can significantly reduce greenhouse gas emissions.

Impact of Climate Change

Changes in climate and its impacts may test OSWER’s ability to serve Vision

these important functions. OSWER recognizes that anticipating and OSWER will continue

planning for future changes in the climate and incorporating climate to achieve its mission
. e . to protect human

considerations into its programs and operations is critical for OSWER to health and the

continue to achieve its mission and fulfill its statutory, regulatory, and environment, and

. . . . preserve and restore
programmatic requirements. There is some uncertainty, however, as to how land resources, even as

and when these changes to the climate will occur. OSWER will act the climate changes.

prudently to ensure its actions address pressing needs and will review its

vulnerabilities, actions and the state of climate science to make adjustments in the future.
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Purpose of this Document

In June 2011, EPA issued a Policy Statement on Climate-Change Adaptation which recognized that
climate change can pose significant challenges to EPA’s ability to fulfill its mission. It calls for the
agency to anticipate and plan for future changes in climate and incorporate considerations of climate
change into its activities. The Policy Statement also requires the development of an agencywide
adaptation strategy that would integrate climate adaptation into the agency’s programs, policies, rules and
operations. OSWER participated in the cross-agency workgroup that developed EPA’s Climate Change
Adaptation Plan, which was released for public review February 2013. In addition to the Agency Plan,
the Policy Statement also directed every EPA program and regional office to develop an Implementation
Plan that provides more detail on how it will meet the priorities and carry out the work called for in the

agencywide plan.

The purpose of this document is to describe OSWER’s process for identifying climate change impacts to
its programs and the plan for integrating consideration of climate change impacts into the office’s work.
OSWER will monitor the status of climate science, particularly as it relates to known or anticipated
impacts on OSWER’s program areas, as well as the effectiveness of its program activities under changing
conditions, and update or adjust its direction as necessary. As its knowledge evolves, OSWER will

continue to refine its approach to climate change adaptation and build on the current plan.

Process for Developing this Document

OSWER’s Climate Change Adaptation Implementation Plan was created by a workgroup of EPA
employees located throughout the United States representing each of OSWER’s headquarters and regional

offices. Descriptions of OSWER offices and programs are listed in Table 2.

There were three primary stages in the development of OSWER’s Climate Change Adaptation
Implementation Plan. First, a comprehensive set of vulnerabilities was developed, as described in Section
I1. Next, evaluation criteria were applied to each vulnerability to guide the development of actions. These
scores are shown in Appendix C. Finally, specific actions were developed to address the vulnerabilities

that were identified as most critical, as described in Section IlI.

This plan also includes sections on vulnerable populations, working with tribes, legal and enforcement

issues, and measurement of progress.
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Definition of Key Terms

Adapt, Adaptation: Adjustment in natural or human systems to a new or changing environment that
exploits beneficial opportunities or moderates negative effects.

Adaptive capacity: The ability of a human or natural system to adjust to climate change (including
climate variability and extremes) to moderate potential damages, to take advantage of opportunities, or
to cope with the consequences.

Mitigation: An intervention to reduce the causes of changes in climate, such as through reducing
emissions of greenhouse gases to the atmosphere.

Resilience: A capability to anticipate, prepare for, respond to, and recover, from significant multi-
hazard threats with minimum damage to social well-being, the economy, and the environment.

Risk: A combination of the magnitude of the potential consequence(s) of climate change impact(s)
and the likelihood that the consequence(s) will occur.

Vulnerability: The degree to which a system is susceptible to, or unable to cope with, adverse effects
of climate change, including climate variability and extremes. Vulnerability is a function of the
character, magnitude, and rate of climate variation to which a system is exposed, its sensitivity, and its
adaptive capacity.

Source: NRC. (2010). America’s Climate Choices: Adapting to the Impacts of Climate Change. National
Research Council.
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Vulnerability Assessment

Climate Change Impacts

The global climate is changing and the impacts of this change are being felt across the United States and

the world. Many of these impacts will directly affect OSWER programs and activities. Listed below are

several climate change trends described by the U.S. Global Change Research Program * and their

potential impacts on OSWER programs.?

“One of the clearest precipitation trends in the United States is the increasing frequency and intensity
of heavy downpours. The amount of rain falling in the heaviest downpours has increased
approximately 20 percent in the last century.” Flooding and inundation from more intense and
frequent storms may lead to contaminant releases through surface soils, ground water, surface waters,

sediments, and/or coastal waters at OSWER sites.

“During the past 50 years, sea level has risen up to 8 inches or more along some coastal areas of the
United States, and has fallen in other locations.” Rising sea level may inundate OSWER sites in
coastal areas and increase flooding from storm surge, both of which could damage cleanups and

increase human and ecological exposures to contaminants.

“The power and frequency of Atlantic hurricanes have increased substantially in recent decades.”
More powerful hurricanes may increase the area affected by these storms, putting sites and
communities that had not been previously impacted by flooding and storm surge in the past at risk.

More powerful storms may also increase storm debris that will need to be appropriately managed.

“United States average temperature has risen more than 2°F during the last 50 years.” Increased
average temperature and increased extreme temperatures may result in more frequent and longer
lasting heat waves, increasing the risk of wildfires capable of spreading to OSWER sites and affecting

the performance of remedies.

“Over the past 50 years, Alaska has warmed at twice the rate of the United States’ average. The
higher temperatures are already contributing to . . . permafrost warming.”” The melting of
permafrost may allow contaminants at OSWER sites in Alaska to migrate and may cause land shifting

and subsidence.

1 USGCRP. (2009). Global Climate Change Impacts in the United States. Thomas R. Karl, Jerry M. Melillo, and
Thomas C. Peterson (Eds.). Cambridge University Press.

2 This list is not intended to be exhaustive. A more complete list is included in subsequent parts of this section and
Appendix A.
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« “In much of the Southeast and large parts of the West, the frequency of drought has increased
coincident with rising temperatures.” Decreased precipitation and increased frequency of drought

may impact water-intensive remedies and site stability, as well as increase the risk of wildfires.

« “Wildfires in the United States are already increasing due to warming. In the West, there has been a
nearly fourfold increase in large wildfires in recent decades, with greater fire frequency, longer fire
durations, and longer wildfire seasons.”” Wildfires at contaminated sites could promote the spread of
contamination or impact remedies. Wildfire in the upland areas above contaminated sites could
reduce vegetative cover, thereby increasing surface water runoff and resulting in catastrophic flooding

that spreads contamination or impacts remedies.

In order for OSWER to fulfill its mission to protect human health and the environment, it is critical that
OSWER anticipate and plan for future climatic conditions. OSWER must appropriately integrate
consideration of climate into its program activities, policies, and regulations. Through adaptation
planning, OSWER can continue to protect human health and the environment but in a way that accounts

for effects of climate change.

Identification of Vulnerabilities

The first step in the development of OSWER’s Climate Change Adaptation Implementation Plan was the
identification of OSWER’s vulnerabilities to climate change. A vulnerability in this context reflects the
degree to which a system is susceptible to, or unable to cope with, adverse effects of climate change,
including climate variability and extremes. Using expert professional judgement and information from
peer-reviewed scientific literature, the OSWER workgroup used the aforementioned climate change
impacts as an initial screening tool to determine vulnerabilities to OSWER’s processes, activities, and
functions. OSWER did not conduct a detailed quantitative assessment of vulnerabilities. In total, 27

unique vulnerabilities were identified (Table 1).
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Table 1. OSWER Climate Change Vulnerabilities

Preserving Land

Proper Management of

Hazardous and Non-
Hazardous Wastes

Design and placement of RCRA Treatment, Storage and Disposal facilities, non-hazardous Subtitle D landfills,
Superfund remedies and municipal recycling facilities may need to change to accommodate climate change impacts.

Hazardous waste permitting requirements may need to be updated to reflect climate change impacts.

Current waste management capacity may be insufficient to handle surges in necessary treatment and disposal of
hazardous and municipal wastes, as well as mixed wastes generated from climate events.

Levels of necessary financial assurance at RCRA and CERCLA facilities may need to adjust for increased risks/liabilities
at specific facilities that may be directly affected by climate change impacts.

Reducing Chemical
Risks and Releases

Remediation and containment strategies and materials used in construction may need to be strengthened to reflect
changing climate conditions.

Current equipment, scientific monitoring and sampling protocols on sites may no longer be effective and therefore
may require adjustments due to climate change impacts.

Current assumptions regarding protectiveness of remediation and containment methods may not reflect changing
climate impacts.

Spill Prevention Plans may need to be updated due to the significant increases in the incidence of flooding and storm
events.

Restoring Land

Site characterization and design of cleanups may not reflect changing climate conditions.

Risk factors and rankings for risk-based cleanup strategies may need to be reassessed based on changing climate
conditions.

Changing climate conditions may impact continued remedy effectiveness.

Remedies that are “complete” or are long-term actions may no longer be protective and resilient as climate
conditions change at site.

Increased contaminant migration may lead to boundary changes at current sites or creation of new sites.

Changes in climate conditions may alter assumptions about contaminant form/volatility.

Current scientific monitoring and sampling protocols on sites may no longer be effective.

Safety procedures on sites may not reflect likelihood or intensity of surrounding conditions.

Availability of utilities and transportation infrastructure may be limited as a result of increased impacts to those
systems.

Current assumptions regarding protectiveness of remediation and containment methods may not reflect changing
climate impacts.

Periodic evaluations of implemented remedies may not incorporate all climate change impacts, including changes in
frequency and intensity that may impact remedy effectiveness.

Use of natural resources impacted by sites may change as a result of increased need, resource scarcity, or
compromised resources.

Emergency Response

Current levels of administrative, enforcement, and emergency response staff may be insufficient to cover needs if
number of extreme events increase.

Sufficient capability and capacity for conducting necessary lab analysis following significant weather events may not
be available.

Current waste management capacity, including interim capacity, may be insufficient to handle surges in necessary
treatment and disposal of hazardous and municipal wastes, as well as mixed wastes generated from climate events.

Training needs (both current and future) are likely to increase in order to meet the increase demand for response
actions.

Existing emergency planning currently required or employed by OSWER may not sufficiently consider elevated risks
from multiple climate impacts.

Tools, Data,

Training and
Qutreach

Outreach and educational materials may need to be developed for owners and operators with facilities in areas of
changing environmental conditions.

Revised training protocols and SOPs that take into account climate change impacts and what to look for may need to
be developed.

Reliable data sources to use in site-specific analyses may need to be identified

Models, decision tools, site environmental data and information feeds may need to be updated to reflect changing
climate conditions
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Each vulnerability is linked to at least one climate change impact, however most vulnerabilities are linked

to multiple impacts (Appendix A). For example, increased contaminant spread could occur because of the

greater incidence of flooding at contaminated sites from heavy precipitation, hurricanes, and sea level

rise, as well as, melting permafrost or wildfires. Several vulnerabilities, such as data collection for

mapping and training are linked to all the impacts of climate change.

As the vulnerabilities were identified, they were organized by four critical OSWER programmatic focus

areas and a cross-cutting category:

Preserving Land —Proper Management of Hazardous and Non-Hazardous Wastes;
Preserving Land —Reducing Chemical Risks and Releases;

Restoring Land;

Emergency Response;

Tools, Data, Training and Outreach.

Under each focus area a vulnerability may apply to more than one OSWER program office. For example,

five different OSWER offices identified contaminant migration from sites as a vulnerability for their

program. In addition, there were several vulnerabilities related to training and data needs that cut across

all program offices in OSWER, as well as across EPA.
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Table 2. OSWER Programs

Federal Facilities Restoration and Reuse Office

The Superfund Remedial and Federal Facilities Program addresses long-term risks to human health and the
environment resulting from releases of hazardous substances at the nation’s highest priority sites. Superfund sites
are found throughout the country. The Federal Facilities Program works with federal entities to ensure fast and
effective cleanup at federally-owned sites, and facilitates partnerships between the other federal agencies and the
surrounding communities. The Superfund Remedial Program works on non-federally owned sites.

Office of Brownfields and Land Revitalization

The Brownfields Program addresses environmental site assessment and cleanup of abandoned and potentially
contaminated sites through grants, cooperative agreements, and technical assistance to communities, states, and
tribes. Brownfields’ sites have potential contamination that needs to be assessed and in some instances cleaned up
before redevelopment and reuse can occur. These sites generally are much less contaminated than Superfund and
RCRA Corrective Action sites. Funding to states and tribes helps develop and enhance their voluntary cleanup
programs for these sites.

Office of Emergency Management

The Oil Spill Program protects U.S. waters by preventing, preparing for and responding to oil spills. Section 311 of
the Clean Water Act and the Oil Pollution Act of 1990 provide EPA with the authority to establish a regulatory
program for preventing, preparing for and responding to oil spills that occur in navigable waters of the United States.

The EPA Chemical Emergency Preparedness and Prevention Program is the national regulatory framework to
prevent, prepare for and respond to catastrophic accidental chemical releases at industrial facilities throughout the
United States.

Office of Resource Conservation and Recovery

The Resource Conservation and Recovery Act (RCRA) Solid Waste Program encourages states to develop
comprehensive plans to manage nonhazardous industrial solid waste and municipal solid waste, sets criteria for
municipal solid waste landfills and other solid waste disposal facilities, and prohibits the open dumping of solid waste.
A core function of this program is to look for and incentivize more sustainable ways to manage our materials,
prolonging the life of materials as usable commaodities for as long as possible.

The RCRA Hazardous Waste Program issues comprehensive, national regulations, defines solid and hazardous
wastes, and imposes standards on anyone who generates, recycles, transports, treats, stores or disposes of
hazardous waste. This program also monitors the movement of hazardous waste in and out of U.S. borders and
works to help ensure the waste that is exported is properly recycled or disposed of.

The RCRA Corrective Action Program directly implements the corrective action (CA) program in 13 states and
territories, and performs as lead regulator at an increasingly significant number of facilities undergoing CAs in 42
states across the country that are authorized for the RCRA CA Program. An essential element of EPA’s hazardous
waste management program is the statutory requirement that facilities managing hazardous wastes must clean up
releases of hazardous constituents that could adversely impact human health and the environment. The CA program
is critical to preventing future Superfund sites and the associated resources and expenditures.

Office of Superfund Remediation and Technology Innovation

The Superfund Emergency Response and Removal Program functions as the backbone federal response to
many emergency events; provides response support to state, local, tribal and potentially responsible parties when
their response capabilities are exceeded; and manages risks to human health and the environment. Removal actions
are typically responses intended to protect people from threats posed by hazardous waste sites.

Office of Underground Storage Tanks

The Underground Storage Tanks (UST) Prevention Program works with state, tribal and inter-agency partners to
set and implement standards which prevent and detect releases from underground storage tanks. EPA provides
resources to support the infrastructure of state and tribal UST programs and provides regulations, guidance and
policies to support program implementation. An essential element of the UST program is full implementation of the
Energy Policy Act of 2005.

The Leaking Underground Storage Tank (LUST) Cleanup Program works with state and tribal partners to clean
up releases from LUST sites, many of which impact ground water resources. Cleaning up LUSTs is a key part of
protecting our environment. EPA provides resources to support the infrastructure of state LUST programs so that
private and state resources can directly finance the field work necessary to address contamination at federally-
regulated tank releases. EPA also provides regulations, guidance and policy to support cleanup of tank releases.
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I11.  Addressing Impacts of Climate Change

Focusing on Specific Vulnerabilities

In a resource-constrained environment, in order to prioritize and focus OSWER’s efforts to address the
impacts of climate change, each vulnerability was evaluated based on a set of criteria. Together, these
criteria allowed each OSWER office to use its best professional judgment to evaluate the areas that

needed the most or immediate attention and where its contribution would be most effective.

The first two criteria, referred to as the “Characterization Criteria”, were designed to enhance the
understanding of the overall impact of a particular vulnerability. Because climate change is a long-term

problem, both the scale and timing of adaptation actions are important.

Characterization Criteria:

e Scale of impact to human health, the environment or vulnerable communities because of the
vulnerability — The scores for this criterion reflect the potential for harm to human health, the
environment, or a vulnerable community, if the vulnerability is not addressed.

e Likelihood of occurrence because of the vulnerability — This criterion is a reflection of what

impacts have already occurred at OSWER sites and programs.

The second set of criteria reflect EPA roles in addressing the impacts of these vulnerabilities and are
collectively referred to as “Opportunities for OSWER to make a difference”. These criteria are intended
to identify those vulnerabilities for which action by OSWER would significantly advance adaptation

efforts and ones in which OSWER is more directly responsible for addressing.

Opportunities for OSWER to make a difference:
e Does EPA have a unique or lead role or technical expertise in this area?
e To what extent are climate impacts currently not considered in this area?
e To what extent could additional EPA involvement build momentum or leverage current
activities?
e |s there an opportunity to incorporate climate change into an ongoing effort (e.g., rulemaking,

changes to grant criteria, updates to guidance and training)?

Each OSWER office determined which vulnerabilities were applicable to its work and developed a score

for the vulnerability. When applying the criteria, offices did not rank vulnerabilities in relation to each
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other, but instead considered each vulnerability independently. These scores were used to aid OSWER

offices in determining which vulnerabilities were most critical to focus actions.

The score sheet with the criteria is shown in Appendix B. To maintain transparency OSWER has included

all identified vulnerabilities regardless of the final score.

Developing Priority Actions

Using the vulnerability criteria as a guide, the following OSWER offices developed priority actions:
¢ CPA - Center for Program Analysis

FFRRO —Federal Facilities Restoration and Reuse Office

OBLR - Office of Brownfields and Land Revitalization

OEM - Office of Emergency Management

ORCR - Office of Resource Conservation and Recovery

* 6 6 o o

OSRTI - Office of Superfund Remediation and Technology Innovation
¢ OUST - Office of Underground Storage Tanks

In addition, EPA regional offices play a central role in implementing OSWER programs. Regions work
closely with states, tribes, and other stakeholders to protect the environment and human health at a more
localized, geographically focused level than the OSWER national program. OSWER reviewed actions
proposed by Regional offices in their climate change adaptation plans and supports them as a crucial
element to advancing climate change. OSWER regional actions were primarily in support of EPA’s

Strategic Goal 3: Cleaning Up Communities and Advancing Sustainable Development.

Continued Actions to Lessen Climate Change Impacts
While preparing for the potential impacts of climate change, leveraging materials and land
management programs to achieve measurable greenhouse gas (GHG) reductions remains a
focus of OSWER programs. It is estimated that approximately 42% of GHG emissions are
attributable to materials management activities and approximately 16% are related to land
management choices. To promote continued GHG reductions, OSWER is increasing efforts
for the advancement of life-cycle-analyses, the promotion of sustainable production and
material management, as well as promoting the use of green remediation principles that

reduce emissions during cleanups.

Source: USEPA. (2009). Opportunities to Reduce or Avoid Greenhouse Gas Emissions through
Materials and Land Management Practices.
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Priority Actions

OSWER has identified 26 priority actions to begin over the next 3 years. These actions are in one or more
of the four programmatic focus areas and one cross-cutting category. The actions are found in a summary

chart in Appendix C and are listed below by programmatic focus area and office.

Preserving Land — Proper Management of Hazardous & Non-Hazardous Wastes

Proper treatment, storage, and disposal of hazardous waste protect the environment from harmful
contamination. To ensure these materials are properly managed, OSWER supports prevention by
activities such as permitting and inspections. Non-hazardous waste must also be properly managed, both

routinely and in times of emergency.

In the “Proper Management of Hazardous and Non-Hazardous Wastes” focus area, the vulnerability that
ranked the highest was the management of surges in waste, particularly from the impacts of extreme
events. ORCR is already involved in several efforts in this area and has identified several actions to

respond to this vulnerability. These actions are also applicable in the “Emergency Response” focus area.

As a crucial part of the RCRA program, ORCR has also identified a long-term action that will begin to
look at issues related to climate change and permitting programs. Even though, vulnerabilities related to
permitting did not receive high criteria scores, particularly in terms of likelihood of occurrence and

potential impacts.

Actions:
ORCR
e Based on outreach to states and tribes, develop recommendations for these stakeholders to
incorporate climate change into RCRA Permitting Programs as appropriate (e.g., through robust

implementation of technical standards for facility location and design).

ORCR (also in the Emergency Response section)

e Prepare Fact Sheets on proper management of wastes/debris associated with large natural
disasters (e.g., electronic, household hazardous wastes, white goods, etc.).

e  Continue collaborative development with the Office of Homeland Security, on an interactive
electronic waste management planning tool to aid federal, state and local emergency planners and
managers in development of waste/debris management plans.

e Finalize a document describing the “4 Step Process for Waste Management Planning.”

e Update ORCR Homeland Security Website with updated waste management planning

information.

Draft for Internal Deliberation Page 11



Preserving Land — Reducing Chemical Risks and Releases
EPA has several programs in place to prevent contamination from chemical releases. Prevention is
accomplished through effective operation and maintenance activities, containment strategies, as well as

inspection and monitoring of facilities that deal with hazardous materials.

The actions in this programmatic focus area address activities that prevent contamination from occurring.
Other vulnerabilities with high scores in this focus area will benefit from the actions to address

remediation and containment approaches as described in “Restoring Land”.

Actions:
OEM
e Incorporate sensitivity for climate change vulnerabilities into oil Spill Prevention, Control, and
Countermeasure (SPCC) and Facility Response Plan (FRP) ® inspector training.
e Incorporate into SPCC and FRP guidance the statement of potential vulnerabilities to oil facilities
from catastrophic weather events due to climate change.
e Incorporate sensitivity for climate change vulnerabilities in risk management plan (RMP) *

inspector training and guidelines.

Restoring Land

Accidents, spills, leaks and past improper disposal and handling of hazardous materials and wastes have
resulted in tens of thousands of contaminated sites in the United States. Contaminated land can threaten
human health and the environment, impact our water and air quality, and potentially hamper economic
growth and the vitality of local communities. Numerous activities address the contamination, reduce risk
to human health and the environment, and move the contaminated site along the cleanup process to return
the site to use or reuse.

Two primary types of vulnerabilities were identified as the most critical in the “Restoring Land” focus

area. First, several offices identified increased contaminant migration as having a high potential impact,

® The Spill Prevention, Control, and Countermeasure (SPCC) rule includes requirements for oil spill prevention,
preparedness, and response to prevent oil discharges to navigable waters and adjoining shorelines. The rule requires
specific facilities to prepare, amend, and implement SPCC Plans. The SPCC rule is part of the Qil Pollution
Prevention regulation, which also includes the Facility Response Plan (FRP) rule. A Facility Response Plan (FRP)
demonstrates a facility's preparedness to respond to a worst case oil discharge. Under the Clean Water Act, as
amended by the Qil Pollution Act, certain facilities that store and use oil are required to prepare and submit these
plans.

* Under the authority of section 112(r) of the Clean Air Act, the Chemical Accident Prevention Provisions require
facilities that produce, handle, process, distribute, or store certain chemicals to develop a Risk Management
Program, prepare a Risk Management Plan (RMP), and submit the RMP to EPA.
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high probability of occurrence, and often under the control of EPA programs. Second, remedy
effectiveness, which includes three separate vulnerabilities representing various stages of the cleanup
process (remedy selection, remedy effectiveness during cleanup, and remedy effectiveness after a cleanup
is complete), was also identified by several offices as having a high vulnerability score and a role for EPA

involvement.

Numerous OSWER offices involved in cleanup activities identified either a short- or long-term action
related to the vulnerabilities mentioned above. Due to the differences in how OSWER cleanup programs
are implemented, whether at the headquarters office, in partnerships with states, or through grants, the
actions differ across offices. There may, however, be areas where offices can share resources and
knowledge, for example, as we learn more about the effectiveness of particular remedies under extreme

climate conditions.

Actions:
ORCR
e Develop recommendations for states and tribes to encourage climate change considerations be
incorporated into all of their RCRA Corrective Action Programs (e.g., regarding remedy
selection, etc.).
OuUsST
e Work with the Association of State and Territorial Solid Waste Management Officials
(ASTSWMO) to gather information on if and how states currently:
e alter remediation plans in response to changing climate impacts;
e alter site assessments in response to flooding or drought conditions;
e alter risk factors and rankings in response to flooding or drought conditions.
e Share information among states, tribes, and EPA regions regarding:
e new or modified investigation strategies and remediation techniques;
e new or modified assessment techniques;
e how climate conditions may impact risk-based cleanup factors and rankings.
OBLR
e Work with regional staff to update the Analysis of Brownfields Cleanup Alternatives (ABCA)
language in the brownfield grant Terms and Conditions to include language that requires
recipients take potential changing climate conditions into consideration when evaluating cleanup

alternatives.
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e Develop an outreach strategy to promote the importance of climate change adaptation and
mitigation, explaining how it will affect all communities at varying degrees and why it is
important to consider when developing revitalization plans in their community.

OSRTI and FFRRO

e Share vulnerability screening protocol for regional application.

e Develop criteria to identify remedies where performance may be impacted by climate
change.
e Develop a methodology to evaluate and ensure remedy protectiveness.

® Prepare remedy-specific climate change adaptation fact sheets for remedies most likely to be
impacted and identify potential vulnerabilities and adaptation recommendations.

e |dentify existing Superfund program processes (Remedial Investigation/Feasibility Study, Record
of Decision, Remedial Design/Remedial Action, Five Year reviews, etc.) for implementation of
climate change adaptation protocols to ensure continuing protectiveness of current and future
remedies.

e Prepare training materials, coordinate with the National Association of Regional Project
Managers (NARPM) co-chairs and Superfund forums to integrate the training into future
NARPM events, and provide web-based content and training.

e Participate with OSWER and other EPA programs to initiate conversations as appropriate

regarding approaches for handling remedy impacts from climate change.

Emergency Response

OSWER responds to a variety of emergencies, varying greatly in size, nature, and location, including
natural disasters. OSWER staff act as response coordinators and on-site responders. In all cases, prompt
action is crucial and the first priority is to eliminate dangers to the public; dangers include contamination
from chemical releases in the air, water or soil and large amounts of waste. In addition to the
responsibilities of OSWER’s Office of Emergency Management, many other OSWER and EPA program

offices play a role in addressing the impacts of emergency events.

The management of debris was a highly ranked vulnerability in this category, as well as in the “Proper
Management of Hazardous and Non-Hazardous Waste” focus area. Several actions are identified to

address this vulnerability.

The Emergency Operations Center (EOC) is a vital part of OSWER’s response program. Actions are
identified to ensure EOC staff are provided with the most accurate and comprehensive information that

takes into consideration changes in climate.
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Actions:

OuUsST

Work with ASTSWMO to gather information on if and how states currently respond to climate-
related emergencies (e.g., use of GIS mapping in flood-prone areas).

Analyze lessons learned from Hurricanes Katrina (2005) and Sandy (2012) to identify how EPA
can help states respond to UST-related hurricane impacts.

Share information among states, tribes, and EPA regions regarding emergency response and
preparedness (e.g., OUST’s Flood Guide).

ORCR (also in the Proper Management of Hazardous and Non-Hazardous Wastes section)

OEM

Prepare Fact Sheets on proper management of wastes/debris associated with large natural
disasters (e.g., electronic, household hazardous wastes, white goods, etc.).

Continue collaborative development with the Office of Homeland Security, on an interactive
electronic waste management planning tool to aid federal, state and local emergency planners and
managers in development of waste/debris management plans.

Finalize a document describing the “4 Step Process for Waste Management Planning.”

Update ORCR Homeland Security Website to incorporate facts sheets, 4 Step Process, and

updated waste management planning information.

Utilize the National Response Team multi-agency membership (e.g., National Oceanic and

Atmospheric Administration, Federal Emergency Management Agency, U.S. Coast Guard) to

monitor the state of preparedness. Based on these meetings, evaluate if additional resources and

planning exercises will be needed to address the impacts from changes in the frequency and/or

severity of extreme weather events.

Incorporate the use of FlexViewer technology as a preparedness tool for climate change impacts.

e The EOC will build on-going development and use of FlexViewer technology to graphically
display information on notifications and incidents in headquarters and all 10 regional EOCs.
This technology will allow for improved and up-to-date Geographic Information System
(GIS) mapping of watersheds and coastal areas impacted by climate change.

Incorporate materials on the impacts of climate change as EOC training materials are updated and

exercises are planned.
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Tools, Data, Training and Outreach

In order to make informed decisions about program direction, design, and implementation, OSWER must
use the best available data. As a result of climate change, assumptions about ecosystem conditions are
shifting more rapidly, affecting the ability to predict potential weather patterns and map the geographic

conditions at and around its sites.

Several vulnerabilities, including data collection and training, were identified as applicable and important
to all OSWER offices. One of the primary challenges to incorporating climate change into its activities
will be obtaining reliable projections of sea level rise, flooding zones, and other impacts of climate
change. These projections will help guide decisions such as remedy selection. Access to this data is
needed by all programs. In addition, training is a vital component of information dissemination and use;
therefore, OSWER must appropriately consider relevant training. To best address these vulnerabilities it
will be necessary for OSWER to work with regions and other EPA offices, including the Office of

Research and Development, to ensure consistency across the agency.

Actions:
CPA
e Provide recommended data sources and parameters to OSWER offices and regions to ensure
consistent mapping data and protocols. Develop these recommendations by working with the
agency’s climate change workgroup and EPA’s Office of Research and Development.
e Participate in agency climate change adaptation training development, as well as develop specific
training as needed for OSWER staff.
e Work with EPA partners and external experts to monitor evolving assumptions related to climate
science. Develop a method for disseminating this information to OSWER offices that ensures

consistent assumptions are used across all activities.
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IV. Disproportionately Affected Populations

Disproportionate Impact

While climate change will affect all parts of society, it will have disproportionate effects on particular
communities, demographic groups and geographic locations.® Certain parts of the population, such as
children, the elderly, minorities, the poor, persons with underlying medical conditions and disabilities,
those with limited access to information, and tribal and indigenous populations can be especially
vulnerable to the impacts of climate change. These disproportionately affected groups may have less
ability to cope with or adapt to climate change due to economic, social, physical, or health constraints.
Also, certain geographic locations and communities are particularly vulnerable, such as those located in

low-lying coastal areas.

Populations that are already overburdened by environmental contamination, poverty, and environmental
health issues, may face greater adaptation challenges.® Though Hurricane Sandy was not necessarily due
to climate change, the impacts resulting from associated flooding are similar to what could occur in a
climate related flooding or storm surge event. Many of the elderly and poor in New York and New Jersey
suffered significantly from flooding-associated power and heat loss, scarcity of food and supplies, and
difficulty in accessing medical care.” These populations may have lacked the resources to evacuate
outside the affected areas and as a result could not as readily avoid the adverse conditions resulting from
the storm. During the recovery and reconstruction phases, vulnerable populations may also have a more
difficult time due to underlying factors such as economic and social resource base and health status that

can limit their access to resources as well as their ability to take action.

In addition, a community’s location near a vulnerable ecosystem or a contaminated site may also result in
differential impacts depending on how that ecosystem or site is impacted by climate change. Degraded
ecosystems or those changed from human activities may place communities near them at higher risk for
the effects of climate change. The ecosystems that may have served as a natural buffer against storm
surge or may have provided valuable cultural, recreational, or other resources can no longer serve this
purpose due to their altered state.® For example, an environmental justice community’s resilience and

ability to adapt to climate change may be complicated by their location both near a hazardous waste site

Z USEPA. (2012). Climate Change Adaptation Plan: Public Review Dratft.
ibid.
" USEPA. (2012). Region 2 Adaptation Plan.
8 USGCRP. (2009). Global Climate Change Impacts in the United States, Thomas R. Karl, Jerry M. Melillo, and
Thomas C. Peterson (Eds.). Cambridge University Press.
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and in an area prone to increased climate-related storm surge. It is important to recognize the factors that
may compound a community’s vulnerability to climate change in order to implement effective strategies

to increase adaptive capacity.

Climate change may also pose unique challenges to tribes and other indigenous populations. Tribes are
particularly vulnerable to the impacts of climate change, due to the integral nature of the environment
within their traditional lifestyles and culture. Partly due to their dependence upon a specific area for their
livelihood, the degree to which those geographic areas embody climate-sensitive environments, and their
unique cultural, economic, or political characteristics and contexts, tribes and indigenous groups may be
especially sensitive to climate change related shifts in their environment.® Their ability to cope with
climate-related hazards is further restricted by limited access to preparedness, response, and recovery
resources.’® While tribes and indigenous populations will likely be disproportionately vulnerable to
climate change, they are uniquely positioned to provide valuable community level, culturally relevant

data, information on climate change impacts, and relevant solutions.

For instance, Alaskan Natives are one population that is experiencing disproportionate impacts from
climate change. Temperature increases associated with climate change have led to the melting of
permafrost. In some cases, permafrost acts as a barrier to the transport of contaminants. With increased
temperatures, thawing could allow contaminants to migrate more freely to adjoining areas_and those
effects would only accelerate with continued changes in the climate.™ In several Alaskan coastal
communities, melting ice and erosion have caused landfills to fall into the ocean, affecting environmental
and human health.*

Partnerships

States, tribes, and local communities share responsibility for protecting human health and the
environment, and partnerships with EPA are at the heart of the country’s environmental protection
system. These partnerships will be critical for efficient, effective, and equitable implementation of climate
adaptation strategies. Strong partnerships make the most effective use of partners’ respective bodies of
knowledge, resources, and talents. Below is a summary of how OSWER currently works with

underserved populations and tribes.

° USEPA. (2012). Climate Change Adaptation Plan: Public Review Draft.

19 Cutter, S.L. and C. Finch. (2008). “Temporal and spatial changes in social vulnerability to natural hazards.”
Proceedings of the National Academy of Science 105(7): 2301-2306.

1 USGCRP. (2009). Global Climate Change Impacts in the United States, Thomas R. Karl, Jerry M. Melillo, and
Thomas C. Peterson (Eds.). Cambridge University Press.

12 The National Climate Assessment and Development Advisory Committee Report (Draft for public comment)
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Ongoing Partnerships to Address Vulnerable Populations and Places

OSWER has identified three focus areas to address environmental justice (EJ) in its programs. These
focus areas are designed to integrate ongoing EJ activities and produce tangible outcomes in
overburdened and underserved communities impacted by OSWER programs. These focus area activities
listed below are designed to meaningfully advance EJ in OSWER programs, have EJ as the central focus,

and can produce meaningful, measurable outcomes in low income and minority communities.

e Focus Area #1: Incorporate EJ considerations into OSWER programs, policies, and activities by
addressing disproportionately high, adverse human health and environmental impacts on
overburdened and underserved populations to the greatest extent practicable and permitted by law

e Focus Area #2: Institute a continual learning process through training and the use of agency
environmental justice tools to help OSWER staff better serve overburdened and underserved
communities

e [Focus Area #3: Expand community engagement approaches and increase partnership building
which allows overburdened and underserved communities to meaningfully participate in decision

making activities and address local environmental concerns.

Ongoing Partnerships with Tribes
EPA values its unique government-to-government relationship with Indian tribes in planning and decision
making. This trust responsibility has been established over time and is further expressed in the 1984 EPA
Policy for the Administration of Environmental Programs on Indian Reservations and the 2011 Policy on
Consultation and Coordination with Indian Tribes. These policies recognize and support the sovereign
decision-making authority of tribal governments. OSWER works as a partner with many Tribal Nations to
implement OSWER programs. OSWER?’s partnership with tribes is based on its tribal strategy.*® The
long-term goal of the tribal strategy is to support and provide direction for OSWER’s Indian program,
enhance outreach efforts with tribes on environmental protection in Indian country, and maintain
consistency with EPA’s Indian Policy. OSWER short-term strategies include:
e Ensure appropriate government-to-government consultation and communication with tribal
leaders in accordance with EPA’s 2011 Policy.
e Build tribal capacity. OSWER provides support through training, financial support, and technical
assistance to tribes to build capacity in assuming regulatory and program management

responsibilities. Additionally, OSWER develops guidance and provides for research in

3 USEPA, Office of Solid Waste and Emergency Response. (2008). Tribal Strategy: EPA & Tribal Partnership to
Preserve and Restore Land in Indian Country.
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cooperation with tribes to clarify key issues and/or obtain relevant information for addressing
issues potentially affecting tribal health and the environment.
e Facilitate meaningful communication, coordination, and cooperation within OSWER on tribal

issues and cultural awareness.

EPA engaged tribes through a formal consultation process in the development of the agency’s Climate
Adaptation Plan. Tribes identified erosion, temperature change, drought, and various changes in access to
and quality of water as some of the most pressing issues. Tribes recommended a number of tools and
strategies to address these issues, including improving access to data and information; supporting baseline
research to better track the effects of climate change; developing community-level education and
awareness materials; and providing financial and technical support. At the same time, tribes challenged
EPA to coordinate climate change activities among federal agencies so that resources are better leveraged

and administrative burdens are reduced.

Priority Actions

Community Engagement

One of the principles guiding OSWER'’s efforts to integrate climate adaptation into its programs, policies,
and rules calls for its adaptation plans to prioritize helping people, places, and infrastructure that are most
vulnerable to climate impacts, and to be designed and implemented with meaningful involvement from all
parts of society. Within OSWER, community engagement is a critical component to how the office does
its job of protecting human health and the environment. Effective community engagement is about a
process of interactions that builds relationships over time and recognizes and emphasizes the
community’s role in identifying concerns and participating in formulating solutions. It establishes a
framework for collaboration and deliberation. In the broadest sense, community engagement in
environmental decision-making is the inclusion of the community in the process of defining the problem

and developing solutions and alternatives.

For climate change decision-making processes to be effective they must be transparent and accessible and
communities must be well informed and engaged. Communities should therefore have access to clear and
understandable information. The local knowledge and input gained from meaningful engagement with the
full diversity of the community will help to strengthen OSWER’s decisions about climate change
adaptation and the actions developed to address vulnerabilities, ensuring that these activities are well
suited to the community’s particular needs and circumstances. OSWER will work in partnership with

communities to increase their adaptive capacity and resilience to climate change impacts. These efforts

Draft for Internal Deliberation Page 20



will be informed by experiences with the impacts of previous extreme weather events (e.g., Hurricane
Katrina and Superstorm Sandy) and the subsequent recovery efforts.

Adaptation actions must recognize and be tailored to the specific issues at the regional, state, local, and
community levels."* OSWER can provide federal leadership, guidance, information, and support which
are vital to planning for and implementing adaptive actions, however, adaptation planning must include
collaboration between multiple stakeholders including state and local governments, tribes, communities,

non-governmental organizations and others.

Vulnerable Population Actions

OSWER wiill give special attention to populations and places that are most vulnerable to climate related
impacts to its sites. OSWER will also continue to work to better understand the populations that surround
these sites in order to expand its knowledge on potential impacts and better protect vulnerable
communities and places.

Actions:

e Work with the agency’s climate change workgroup and EPA’s Office of Research and
Development to ensure consistent mapping data and protocols to better understand the
intersections of climate impacts and population vulnerability and help to inform future policy and
office activities and ensure they take evolving climate science into account.

e Review and update as necessary, existing community engagement tools and training to
incorporate climate change concerns in how we partner with communities, based on new

knowledge relating to climate change.

In addition, the Community Engagement Network being created by OSWER may provide a valuable
internal forum for sharing and gathering information about best practices for engaging communities in

climate change conversations.

Tribal Actions

Supporting the development of adaptive capacity among tribes is a priority for the EPA. Networks and
partnerships already in place will be used to assist tribes with climate change issues, including Regional
Tribal Operations Committees, the Institute for Tribal Environmental Professionals and the Indian
General Assistance Program. Transparency and information sharing will be a focus, in order to leverage

activities already taking place within EPA offices and tribal governments.

14 USGCRP. (2009). Global Climate Change Impacts in the United States, Thomas R. Karl, Jerry M. Melillo, and
Thomas C. Peterson (Eds.). Cambridge University Press.
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Actions:

e Work with the agency’s climate change workgroup and EPA’s Office of Research and
Development to share mapping data and protocols with its partners, including tribes to help
inform their adaptation activities.

e Assist the Institute for Environmental Tribal Professionals (ITEP) in developing adaptation into

their normal climate change training.

Collaborative efforts on climate change will benefit from the expertise provided by tribal partners and the
Traditional Ecological Knowledge (TEK) they possess. TEK is a valuable body of knowledge in
assessing the current and future impacts of climate change and has been used by tribes for millennia as a
valuable tool to adapt to changing surroundings. Consistent with the principles in EPA’s Indian Policy,

TEK should be viewed as a complementary resource that can inform planning and decision making.

Supporting Regions

While OSWER headquarters program offices are taking actions to address climate change adaptation,
much of the work with tribes and vulnerable populations will occur within the EPA regions, since climate
change has many impacts that transcend media and regional boundaries. OSWER plans to coordinate with
and support regional and program office actions by working to ensure that they have access to evolving
climate science and standardized data to inform policy and other activities. For instance, data could be
used for mapping impacts relating to vulnerable populations and tribes. Data driven mapping will help
ensure that adaptation actions can be prioritized and tailored to those populations who are most at risk for
disproportionate impact from climate change. Data can also be shared with tribes to help them create

adaptation strategies to address their climate change impacts.
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V. Measures and Evaluation

The actions proposed in this plan expand OSWER’s efforts to mainstream and integrate climate change
adaptation into its programs. OSWER will monitor the status of climate science, particularly as it relates
to known or anticipated impacts on OSWER’s program areas, as well as the effectiveness of its program
activities under changing conditions, and update or adjust its direction as necessary. OSWER commits to
periodically publicly reporting on progress implementing these actions and what it has accomplished in

website updates or factsheets.

To measure and evaluate progress toward completing actions, the workgroup that developed this
document will continue to meet to discuss progress implementing actions and share information that may

assist other offices in their efforts. Collaborative tools may also be utilized to facilitate the discussion.

V1. Legal and Enforcement Issues

OSWER works closely with the Office of General Counsel (OGC) to ensure that its actions are legally
supported and in compliance with all applicable laws. OSWER will continue to work with OGC as it

plans for and develops programming related to adaptation and the impacts of climate change.

OSWER will partner with the Office of Site Remediation Enforcement (OSRE) to address enforcement
concerns related to climate change issues. OSWER and OSRE will work together to develop tools that

address climate change policy questions as well as site-specific issues.
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Appendix A — Effect of Climate Change Impacts on OSWER Program Vulnerabilities

The % symbol indicates climate change impacts that are expected to significantly contribute to the identified program vulnerabilities. Note: The likelihood of occurrence for
each climate change impact is taken from EPA’s Climate Change Adaptation Plan. Additional sources are found at the end of the table.

Climate Change Impact

-
o ™ c = oY = Y=
o o £ — TP | T oo~ |o o gol o ow [T O W
@ O wwg [ B 105 c | D, o g oS0 @S0
n £ O c g~ S 2 |88 |28l oz |02 02c
2| TSHo Qo ks Stcgo|SgEc| S5 | SSGE| S5 S
DS E ==l -2 = e o033 |Pgoo| 2T | Q55| 28
252 282 |8 | 85 |8825|/2°8¢%| 28 (2885|285
() o (0] =
= U)o% (el DE_EU = = == |=2c =c2
Program Vulnerability Very Likely Likely

Preserving Land — Proper Management of Hazardous and Non-Hazardous Wastes

Design and placement of RCRA Treatment, Storage and Disposal

facilities, non-hazardous Subtitle D landfills, Superfund remedies and * »* * *

municipal recycling facilities may need to change to accommodate

climate change impacts.

Hazardous waste permitting requirements may need to be updated to * * * * * * * *

reflect climate change impacts.

Current waste management capacity, including interim capacity, may
be insufficient to handle surges in necessary treatment and disposal of * * * *
hazardous and municipal wastes, as well as mixed wastes generated

from climate events.

Levels of necessary financial assurance at RCRA and CERCLA facilities
may need to adjust for increased risks/liabilities at specific facilities S 3 S 3 P 3 S 3 S 3 S 3 P 3 3 3
that may be directly affected by climate change impacts.

Preserving Land — Reducing Chemical Risks and Releases

Remediation and containment strategies and materials used in

construction may need to be strengthened to reflect changing climate : 3 > 3 > 3 P 3 > 3 P 3 P 3 P 3
conditions.

Current equipment, scientific monitoring and sampling protocols on
sites may no longer be effective and therefore may require b 3 P 3 b 3 b 3 P 3 P 3 P 3
adjustments due to climate change impacts.

Current assumptions regarding protectiveness of remediation and
containment methods may not reflect changing climate impacts. »* * #* #* * * »* #»* #*

Spill Prevention Plans may need to be updated due to the significant
increases in the incidence of flooding and storm events. * * * * *
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Program Vulnerability

Climate Change Impact
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precipitation
events®

Increased
flood risk*
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wildfires®
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Very Likely
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Restoring Land

Site characterization and design of cleanups may not reflect changing
climate conditions.

»*

Risk factors and rankings for risk-based cleanup strategies may need to
be reassessed based on changing climate conditions.

Changing climate conditions may impact continued remedy
effectiveness.

Remedies that are “complete” or are long-term actions may no longer
be protective and resilient as climate conditions change at site.

»*

Increased contaminant migration may lead to boundary changes at
current sites or creation of new sites.

Changes in climate conditions may alter assumptions about
contaminant form/volatility.

LR S I I N

»* | x| X | *

Current scientific monitoring and sampling protocols on sites may no
longer be effective.

Safety procedures on sites may not reflect likelihood or intensity of
surrounding conditions.

Availability of utilities and transportation infrastructure may be limited
as a result of increased impacts to those systems.

*

Current assumptions regarding protectiveness of remediation and
containment methods may not reflect changing climate impacts.

Periodic evaluations of implemented remedies may not incorporate all
climate change impacts, including changes in frequency and intensity
that may impact remedy effectiveness.

LIS IS S NI S

Use of natural resources impacted by sites may change as a result of
increased need, resource scarcity, or compromised resources.

»* | Ok | W k| *

»*
LI IS I NS NI I N I S N S

L NI I I S I R A SR S N N

LI IS I S NI I A SN S I S

LI IS I S SN N A SN S I N

Draft for Internal Deliberation

Page 25




Climate Change Impact
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Program Vulnerability Very Likely Likely

Emergency Response

Current levels of administrative, enforcement, and emergency
response staff may be insufficient to cover needs if number of E 3 3 3 3
extreme events increase.

Sufficient capability and capacity for conducting necessary lab analysis

following significant weather events may not be available. & * - o
Current waste management capacity, including interim capacity, may

be insufficient to handle surges in necessary treatment and disposal of * * * *
hazardous and municipal wastes, as well as mixed wastes generated

from climate events.

Training needs (both current and future) are likely to increase in order * * * *

to meet the increase demand for response actions.

Existing emergency planning currently required or employed by
OSWER may not sufficiently consider elevated risks from multiple 3 > 3 P 3 P 3 > 3 P 3
climate impacts.

1. IPCC. (2012). “Summary for Policymakers.” In: Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation. C.B. Field, V.
Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea,K.J. Mach, G.-K. Plattner, S.K. Allen, M. Tignor, and P.M. Midgley (Eds.). A Special Report of
Working Groups | and Il of the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge, UK, and New York, NY, USA.

2. IPCC. (2008). Climate Change and Water: Technical Paper of the Intergovernmental Panel on Climate Change. B.C. Bates, Z.W. Kundzewicz, S. Wu and J.P.
Palutikof, Eds. IPCC Secretariat, Geneva.

3. USGCRP. (2009). Global Climate Change Impacts in the United States. Thomas R. Karl, Jerry M. Melillo, and Thomas C. Peterson (Eds.). Cambridge University
Press.

4. IPCC. (2007). Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group Il to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change. M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E.Hanson (Eds.), Cambridge, UK : Cambridge
University Press.
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Appendix B — Vulnerability Scorecard

Characterization Criteria

Opportunities for OSWER to Make a Difference

0= o - [-1}]
THEL 55% | $22% (3584 5.
P 3 g 5cE ERSS = 5882|5325
s & | £5 g S2:t3 |ZEsS52|05cs
@\ = o S = 0 X o £ 3¢ O 0L 09 o 09
=S ) < °8 2 Ec © € £
Total Scale 1-10 Total Scale 1-5 ss?:\llzt:;-—s Scale 1-5
Program Vulnerability Office | Score 10(High) -1{tow) Score S{Yes}-1(No) 1(Fully) S{Very Likely)-1{Not Likely)
Preserving Land — Proper Management of Hazardous and Non-Hazardous Wastes
Design and placement of RCRA Treatment, Storage and FFRRO 6 5 1 12 4 2 3 3
Disposal facilities,.non-hazardf)l.Js Subtitle'D Iand.f'il!s, ORCR 6 5 1 10 2 3 4 1
Superfund remedies and municipal recycling facilities may
need to change to accommodate climate change impacts. OSRTI 6 5 1 18 5 3 5 5
Hazardous waste permitting requirements may need to be FFRRO 15 10 5 14 5 2 4 3
updated to reflect climate change impacts. ORCR 6 5 1 13 5 3 4 1
Current waste management capacity may be insufficient to FFRRO 20 10 10 8 1 3 3 1
handle surges in nec.e.ssary treatment and disposal of ORCR 15 5 10 15 4 3 4 4
hazardous and municipal wastes, as well as mixed wastes
generated from climate events. OSRTI 15 5 10 18 5 3 5 5
Levels of necessary financial assurance at RCRA and CERCLA FFRRO 10 5 5 12 4 2 3 3
facilities may need to adjust for increased risks/liabilities at ORCR 10 5 5 8 3 3 1 1
specific facilities that may be directly affected by climate
change impacts. OSRTI 10 5 5 15 5 3 4 3
Preserving Land — Reducing Chemical Risks and Releases
Remediation and containment strategies and materials used FFRRO 15 8 7 8 1 2 3 2
in construction may need to be strengthened to reflect ORCR 10 5 5 14 5 3 4 2
changing climate conditions. OSRTI 10 5 5 18 5 3 5 5
Current equipment, scientific monitoring and sampling FFRRO 12 5 7 10 1 3 3 3
protocols on sites may no longer be effective and therefore ORCR 2 1 1 9 4 3 1 1
may require adjustments due to climate change impacts. OSRTI 2 1 1 18 5 3 5 5
Current assumptions regarding protectiveness of remediation FFRRO 10 5 5 8 1 2 4 1
and containment methods may not reflect changing climate ORCR 15 5 10 6 3 2 1
impacts. OSRTI 16 8 8 8 2 3 1 2
Spill Prevention Plans may need to be updated due to the
significant increases in the incidence of flooding and storm OEM 4 2 2 6 2 1 2 1
events.
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Characterization Criteria

Opportunities for OSWER to Make a Difference

‘g "6 o o o ‘6 ‘:E
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< 2= e s ] 5¢g9kt3 =
o = 3 © G o g @ Q> 55 =
o o 3 X g x S c € 2 0 © o
© = o ¥ o o S ° © &
& | - E 5
Scale 1-10 Scale 1-5 s;;i::t:;f Scale 1-5
Total 10(High) -1(Low) Total 5(Yes)-1(No) 1(Fully) 5(Very Likely)-1(Not Likely)
Program Vulnerability Office Score Score
Restoring Land
FFRRO 11 6 5 7 1 2 3 1
Site characterization and design of cleanups may not reflect ORCR 10 5 5 13 3 2 4 4
changing climate conditions. OSRTI 10 5 5 18 5 3 5 5
OBLR 10 5 5 13 2 4 4 3
FFRRO 15 10 5 13 4 3 3 3
Risk factors and rankings for risk-based cleanup strategies ORCR 10 5 5 14 3 3 4 4
may need to be reassessed based on changing climate OSRTI 10 5 5 18 5 3 5 5
conditions. OBLR 10 5 5 11 2 4 3 2
OUST 6 1 5 7 1 3 1 2
FFRRO 17 10 7 14 3 4 5 2
Changing climate conditions may impact continued remedy ORCR 15 10 5 15 4 3 4 4
effectiveness. OSRTI 12 7 5 18 5 3 5 5
OBLR 15 10 5 11 2 4 3 2
R dies that " lete” | . i FFRRO 18 10 8 14 3 4 4 3
o longer be protective and resllint as climate conditions | |0k | 10 [ 5|15 4 3 4 4
gerEe OSRTI 18 8 10 18 B 3 G 5
change at site.
OBLR 10 5 5 12 2 4 3 3
FFRRO 17 10 7 12 4 3 3 2
Increased contaminant migration may lead to boundar ORCR 20 10 10 13 3 2 4 4
changes at current sites orgcreation o\f/ new sites ! OSRTI 20 10 10 18 > 3 > >
< ’ OBLR 20 10 10 10 2 4 2 2
OuUST 15 5 10 7 1 3 1 2
FFRRO 16 8 8 14 4 4 3 3
Changes in climate conditions may alter assumptions about ORCR 6 5 1 10 3 5 1 1
contaminant form/volatility. OSRTI 6 5 1 14 3 3 3 5
OBLR 6 5 1 8 1 3 2 2
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Characterization Criteria Opportunities for OSWER to Make a Difference
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Scale 1-10 Scale 1-5 ssc(aN'zt}f Scale 1-5
Total 10(High) -1(Low) Total 5(Yes)-1(No) 1(Fully) 5(Very Likely)-1(Not Likely)
Program Vulnerability Office Score Score
Restoring Land (continued)
FFRRO 15 7 8 14 4 4 3 3
Current scientific monitoring and sampling protocols on ORCR 2 1 1 16 5 5 3 3
sites may no longer be effective. OSRTI 2 1 1 16 3 3 5 5
OBLR 2 1 1 9 1 4 2 2
. o FFRRO 6 5 1 15 3 5 3 4
.Safety.procedures on.5|tes ma‘y‘ not reflect likelihood or OSRTI 6 5 1 17 4 3 5 5
intensity of surrounding conditions.
OBLR 6 5 1 8 1 3 2 2
Availability of utilities and transportation infrastructure FFRRO 10 5 5 12 3 3 3 3
may be limited as a result of increased impacts to those OSRTI 15 10 5 13 2 3 5 3
systems. OBLR 15 10 5 11 2 3 3 3
FFRRO 17 7 10 10 4 2 4 -
Current assumptions regarding protectiveness of ORCR 15 5 10 15 4 3 4 4
remediation and containment methods may not reflect OSRTI 15 5 10 16 5 3 3 5
changing climate impacts. OBLR 15 5 10 12 2 4 3 3
OUST 15 5 10 7 1 3 1 2
Periodic evaluations of implemented remedies may not FFRRO 10 > > 14 3 3 4 4
incorporate all climate change impacts, including changes ORCR 10 5 5 16 4 4 4 4
in frequency and intensity that may impact remedy OSRTI 10 5 5 18 5 3 5 5
effectiveness. OBLR 10 5 5 8 1 4 2 1
Use of natural resources impacted by sites may change as a FFRRO 10 5 5 12 3 3 3 3
result of increased need, resource scarcity, or
compromised resources. OBLR 6 5 1 9 2 4 2 1
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Characterization Criteria

Opportunities for OSWER to Make a Difference
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Total Scale 1-10 Total Scale 1-5 SSC(;:\llzt}f Scale 1-5
- . 10(High) -1(Low 5(Yes)-1(No 5(Very Likely)-1(Not Likel
Program Vulnerability Office Score (High) -1 ) Score e el 1(Fully) o V-4 v)

Emergency Response

Current levels of administrative, enforcement, and OEM 4 3 1 5 2 1 1 1

emergency response staff may be insufficient to cover

needs if number of extreme events increase. ORCR 20 10 10 9 1 4 2 2

Sufficient capability and capacity for conducting necessary FFRRO 10 5 5 _ _ _ _ _

lab analysis following significant weather events may not

be available. ORCR 10 5 5 9 1 4 2 2

Current waste management capacity, including interim

capacity, may be insufficient to handle surges in necessary HEEE 15 U 8 - ; ; - )

treatment and disposal of hazardous and municipal wastes,

as well as mixed wastes generated from climate events. ORCR 15 5 10 18 5 3 5 5

Training needs (both current and future) are likely to

increase in order to meet the increase demand for ORCR 15 5 10 12 3 4 3 2

response actions.

Existing emergency planning currently required or

employed by OSWER may not sufficiently consider elevated OUST 10 5 5 10 3 3 2 2

risks from multiple climate impacts.

Characterization Criteria:
Scale of impact to human health, the environment or vulnerable communities because of the vulnerability.
Likelihood of occurrence because of the vulnerability.

Opportunities for OSWER to Make a Difference:

Does EPA have a unique or lead role or technical expertise in this area?

To what extent are climate impacts currently not considered in this area?

To what extent could additional EPA involvement build momentum or leverage current activities?

Is there an opportunity to incorporate climate change into an ongoing effort (e.g., rulemaking, changes to grant criteria, updates to guidance and training)?

Using expert professional judgement and information from peer-reviewed scientific literature, the OSWER workgroup scored each vulnerability. OSWER did not conduct a

detailed quantitative assessment of vulnerabilities to determine scores.
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Appendix C - OSWER Actions

Theme Vulnerability Office Action Timing
Ba n outreach to states and trib velop recommendations for th
Design and placement of RCRA Treatment, sed on outre . 0 state a. d es, de e. op recomme . .O > forthese
. - stakeholders to incorporate climate change into RCRA Permitting Programs as
Storage and Disposal facilities may need to . . . . .
o . appropriate (e.g., through robust implementation of technical standards for facility L
5} o change to accommodate climate change e ee )
= @ | impacts. ’
o T =
c
g : = Prepare Fact Sheets on the proper management of wastes/debris associated with large S
?'P 3 O . natural disasters (e.g., electronic, household hazardous wastes, white goods, etc.)
c .g B | Current waste management capacity may be ORCR
= g & 8| insufficient to handle surges in necessary Continue collaborative development with the Office of Homeland Security on an
% = & g treatment and disposal of hazardous and interactive electronic waste management planning tool to aid federal, state and local L
— §_ T . municipal wastes, as well as mixed waste emergency planners and managers in development of waste/debris management plans.
o ]
cl a 2 ever?ts. . Finalize a document describing the “4 Step Process for Waste Managment Planning.” M
= (Actions also in Emergency Response)
o Update the ORCR Homeland Security Website with updated waste management M
g planning information.
S
ol _ - Incorporate sensitivity for climate change vulnerabilities in oil Spill Prevention, Control,
e g and Countermeasure (SPCC) and Facility Response Plan (FRP) inspector training (e.g., M
E D reminding inspectors to consider vulnerabilities at the subject facility during
v — .
£ @ | spill Prevention Plans may need to be updated catastrophic weather events).
’;)o = due to the significant increases in the OEM Incorporate in SPCC and FRP guidance the statement of potential vulnerabilities to oil M
g g incidence of flooding and storm events. facilities from catastrophic weather events due to climate change.
.g 2 Incorporate sensitivity for climate change vulnerabilities in risk management plan
g £ (RMP) inspector training and guidelines. (e.g., example, reminding inspectors to M
consider vulnerabilities at the subject facility during catastrophic weather events).
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Theme Vulnerability Office Action Timing
Develop recommendations for states and tribes to encourage that climate change
. o ORCR considerations be incorporated into all of their RCRA Corrective Action Programs (e.g., L
Increased contaminant migration may lead to . .
. . regarding remedy selection, etc.)
boundary changes at current sites or creation — - - —
of new sites Share vulnerability screening protocol for regional application.
- Develop criteria to identify remedies where performance may be impacted by climate M
. . . change.
Current assumptions regarding protectiveness .
e . - Develop a methodology to evaluate and ensure remedy protectiveness.
of remediation and containment methods may " ey - " — H : 5 el
not reflect changing climate impacts. Prepa.re reme y-spe.u ic c imate ¢ .ange a apté'sl?n act sheets 9r remedies most .| ely M
to be impacted and identify potential vulnerabilities and adaptation recommendations.
Identify existing Superfund program processes (RI/FS, ROD, RD/RA, Five Year reviews,
Changing climate conditions may impact OSRTI/ etc.) f0|f implementation of climate change jadaptation protocols to ensure continuing S
continued remedy effectiveness. FFRRO | protectiveness of current and future remedies.
Prepare training materials, coordinate with NARPM co-chairs and Superfund forums to
integrate the training into future NARPM events, and provide web-based content and M
Remedies that are “complete” or are long- training.
term actions may no longer be protective and Participate with OSWER and other EPA programs to initiate conversations as
= resilient as climate conditions change at site. appropriate regarding approaches for handling remedy impacts from climate change. M
©
-
= - - - -
2 Current assumptions regarding protectiveness Workd\{wth AS'I;SWI\./IO to gather mfrc])rmaTtlonlf)n if apd how states currently alter )
s of remediation and|contalnment methads may remediation plans in response to changing climate impacts.
*ga'; not reflect changing climate impacts. Share information among states, tribes and EPA regions regarding new or modified
o investigation strategies and remediation techniques. L
. . . Work with ASTSWMO to gather information on if and how states currently alter site
Increased contaminant migration may lead to : . " L
. . assessments in response to flooding or drought conditions.
boundary changes at current sites or creation OUST
of new sites. Share information among states, tribes and EPA Regions regarding new or modified
assessment techniques. L
. . . Work with ASTSWMO to gather information on if and how states currently alter risk
Risk factors and rankings for risk-based . . . L
. factors and rankings in response to flooding or drought conditions.
cleanup strategies may need to be reassessed = = = : = =
. . " Share information among states, tribes and EPA regions regarding how climate
based on changing climate conditions. . . . - L
conditions may impact risk-based cleanup factors and rankings.
Work with regional staff to update the Analysis of Brownfields Cleanup Alternatives
(ABCA) language in the brownfield grant T&Cs to include language that requires S
. L . recipients take potential changing climate conditions into consideration when
Site characterization and design of cleanups . .
t reflect chani limat diti OBLR evaluating cleanup alternatives.
may not retiect changing climate conditions. Develop an outreach strategy to promote the importance of climate change adaptation
and mitigation, explaining how it will affect all communities at varying degrees and why S
it's important to consider when developing revitalization plans in their community.
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Theme Vulnerability Office Action Timing
Work with ASTSWMO to gather information on if and how states currently respond to M
Existing emergency planning currently required climate-related emergencies (e.g., use of GIS mapping in flood-prone areas).
or employed by OSWER may not sufficiently OUST Analyze lessons learned from Hurricanes Katrina (2005) and Sandy (2012) to identify M
consider elevated risks from multiple climate how EPA can help states respond to UST-related hurricane impacts.
impacts. Share information among states, tribes and EPA regions regarding emergency response
, o M
and preparedness (e.g., OUST’s Flood Guide).
Prepare fact sheets on the proper management of wastes/debris associated with large S
Current waste management capacity may be natural disasters (e.g., electronic, household hazardous wastes, white goods, etc.)
insufficient to handle surges in necessary Continue collaborative development with the Office of Homeland Security, on an
g treatment and disposal of hazardous and ORCR interactive electronic waste management planning tool to aid federal, state and local L
g municipal wastes, as well as mixed waste emergency planners and managers in development of waste/debris management plans.
o events. Finalize a document describing the “4 Step Process for Waste Managment Planning.” M
g (Actions also in Proper Management of Update the ORCR Homeland Security Website with updated waste management M
> Hazardous and Non-Hazardous Waste) planning information.
5 Current levels of administrative, enforcement, Utilize the National Response Team multi-agency membership (e.g., NOAA, FEMA, U.S.
o0 and emergency response staff may be Coast Guard) to monitor the state of preparedness. Based on these meetings, evaluate S
g insufficient to cover needs if number of if additional resources and planning exercises will be needed to address the impacts
w extreme events increase. from changes in the frequency and/or severity of extreme weather events.
Incorporate the use of FlexViewer technology as a preparedness tool for climate change
Existing emergency planning currently required impacts.
or employed by OSWER may not sufficiently -The EOC will build on-going development and use of FlexViewer technology to S
consider elevated risks from multiple climate OEM graphically display information on notifications and incidents in headquarters and all 10
impacts. regional EOCs. This technology will allow for improved and up-to-date GIS mapping of
watersheds and coastal areas impacted by climate change.
Training needs (both current and future) are . . . L .
. . . . Incorporate materials on the impacts of climate change as EOC training materials are
likely to increase in order to meet the increase . M
. updated and exercises are planned.
demand for response actions.
Identification of reliable data sources to use in Provide recommended data sources and parameters to OSWER offices and Regions to
g’ site-specific analyses may need to be ensure consistent mapping data and protocols. Develop these recommendations by
1= NS o g s (0T S
£ c identified. working with the agency’s climate change workgroup and EPA’s Office of Research and
E ® Development.
9] - —
- R raining pr Is an Ps th k L . . . .
© B . evised traini g protocols a _d SOPs that take CPA Participate in agency climate change adaptation training development, as well as
= 3 into account climate change impacts and what e s S
© O develop specific training as needed for OSWER staff.
0 5 to look for may need to be developed.
.~ — - -
% © Mod'els, dECIS.IOI'I tools, site environmental data Work with EPA partners and external experts to monitor evolving assumptions related
o and |nformat|on_ feed_s may neeq t.o be updated to climate science. Develop a method for disseminating this information to OSWER S
to reflect changing climate conditions. offices that ensures consistent assumptions are used across all activities.
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Theme Vulnerability Office Action Timing
o . . . Work with the agency’s climate change workgroup and EPA’s Office of Research and
" A vuIner.ablllltles e e iz con5|dera.t|on Development to ensure consistent mapping data and protocols to better understand
b of potential impacts to vulnerable populations . . . . . e .
) ) . the intersections of climate impacts and population vulnerability and help to inform S
2 and tribes. To emphasize the importance of . . L . . . .
) . , ) : future policy and office activities and ensure they take evolving climate science into
© this, consideration of impacts to vulnerable
3 9 opulations was included in the account.
g' o (r:hgracterization criteria All Review and update as necessary, existing community engagement tools and training to
nq; = ’ OSWER | incorporate climate change concerns in how we partner with communities, based on M
] 'g Offices | new knowledge relating to climate change.
T © Work with the agency’s climate change workgroup and EPA’s Office of Research and
q:’ Development to ensure consistent mapping data and protocols that can be share with S
; its partners, including tribes to help inform their adaptation activities.
Assist the Institute for Environmental Tribal Professionals (ITEP) in developing M
adaptation into their normal climate change training.

Key:

Timing:

S: Short-term, initiated within one year
M: Medium-term, initiated within two years
L: Long-term, initiated after 3 years

Offices:

CPA—Center for Program Analysis; FFRRO —Federal Facilities Restoration and Reuse Office; OBLR — Office of Brownfields and Land Revitalization;
OEM—Office of Emergency Management; ORCR — Office of Resource Conservation and Recovery; OSRTI — Office of Superfund Remediation and
Technology Innovation; OUST — Office of Underground Storage Tanks
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Disclaimer

To the extent this document mentions or discusses statutory or regulatory authority, it does so for
informational purposes only. This document does not substitute for those statutes or regulations, and
readers should consult the statutes or regulations to learn what they require. Neither this document,
nor any part of it, is itself a rule or a regulation. Thus, it cannot change or impose legally binding
requirements on EPA, States, the public, or the regulated community. Further, any expressed intention,
suggestion or recommendation does not impose any legally binding requirements on EPA, States, tribes,
the public, or the regulated community. Agency decision makers remain free to exercise their discretion
in choosing to implement the actions described in this Plan. Such implementation is contingent upon
availability of resources and is subject to change.



Preface

The U.S. Environmental Protection Agency (EPA) is committed to identifying and responding to
the challenges that a changing climate poses to human health and the environment.

Scientific evidence demonstrates that the climate is changing at an increasingly rapid rate,
outside the range to which society has adapted in the past. These changes can pose significant
challenges to the EPA’s ability to fulfill its mission. The EPA must adapt to climate change if it is
to continue fulfilling its statutory, regulatory and programmatic requirements. The Agency is
therefore anticipating and planning for future changes in climate to ensure it continues to fulfill
its mission of protecting human health and the environment even as the climate changes.

In February 2013, the EPA released its draft Climate Change Adaptation Plan to the public for
review and comment. The plan relies on peer-reviewed scientific information and expert
judgment to identify vulnerabilities to EPA’s mission and goals from climate change. The plan
also presents 10 priority actions that EPA will take to ensure that its programs, policies, rules,
and operations will remain effective under future climatic conditions. The priority placed on
mainstreaming climate adaptation within EPA complements efforts to encourage and
mainstream adaptation planning across the entire federal government.

Following completion of the draft Climate Change Adaptation Plan, each EPA National
Environmental Program Office, all 10 Regional Offices, and several National Support Offices
developed a Climate Adaptation Implementation Plan to provide more detail on how it will
carry out the work called for in the agency-wide plan. Each Implementation Plan articulates
how the office will integrate climate adaptation into its planning and work in a manner
consistent and compatible with its goals and objectives.

Taken together, the Implementation Plans demonstrate how the EPA will attain the 10 agency-
wide priorities presented in the Climate Change Adaptation Plan. A central element of all of
EPA’s plans is to build and strengthen its adaptive capacity and work with its partners to build
capacity in states, tribes, and local communities. EPA will empower its staff and partners by
increasing their awareness of ways that climate change may affect their ability to implement
effective programs, and by providing them with the necessary data, information, and tools to
integrate climate adaptation into their work.

Each Program and Regional Office’s Implementation Plan contains an initial assessment of the
implications of climate change for the organization’s goals and objectives. These “program
vulnerability assessments” are living documents that will be updated as needed to account for
new knowledge, data, and scientific evidence about the impacts of climate change on EPA’s
mission. The plan then identifies specific priority actions that the office will take to begin
addressing its vulnerabilities and mainstreaming climate change adaptation into its activities.
Criteria for the selection of priorities are discussed. An emphasis is placed on protecting the



most vulnerable people and places, on supporting the development of adaptive capacity in the
tribes, and on identifying clear steps for ongoing collaboration with tribal governments.

Because EPA’s Programs and Regions and partners will be learning by experience as they
mainstream climate adaptation planning into their activities, it will be essential to evaluate
their efforts in order to understand how well different approaches work and how they can be
improved. Each Implementation Plan therefore includes a discussion of how the organization
will regularly evaluate the effectiveness of its adaptation efforts and make adjustments where

necessary.

The set of Implementation Plans are a sign of EPA’s leadership and commitment to help build
the nation’s adaptive capacity that is so vital to the goal of protecting human health and the
environment. Working with its partners, the Agency will help promote a healthy and
prosperous nation that is resilient to a changing climate.

Bob Perciasepe
Deputy Administrator

June 2013
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Y"‘ National Water Program 2012 Strategy:

-~/ Response to Climate Change

INTRODUCTION

This Implementation Plan provides an overview of the work that the Office of Water within the
Environmental Protection Agency (EPA) will carry out to respond to the challenges that a
changing climate poses for the successful operation of national programs to protect the quality
of the national water resources and drinking water.

This Plan is organized using the framework adopted by the EPA for each of its major national
offices and regional offices. Key elements of the Plan address:

» Vulnerability of water resources, including clean water and drinking water programs,
to climate change;

» 2013 priority actions for water program response to climate change;

» Office of Water contribution to meeting EPA strategic measures on climate change;

» Legal and enforcement issues;

» Training and outreach for climate change adaptation;

» Partnerships with Tribes;

» Populations and places vulnerable to a changing climate; and

» Program evaluation and cross-Agency pilot projects.
This Plan draws on, and is intended to help implement, | ~Many of the programs and
the National Water Program 2012 Strategy: Response activities already underway
to Climate Change published in December 2012. The throughout the National Water
2012 Strategy describes long-term goals for the Program...are even more important
management of sustainable water resources in light of | t0 do in light of climate change.
climate change and is intended to be a roadmap to However, climate change poses
guide future programmatic planning and inform such significant challenges to the
decision makers during the Agency’s annual planning nation’s water resources, that
process. The 2012 Strategy is available at more transformative approaches
http://www.epa.gov/water/climatechange. Some will be necessary.”

initial steps by EPA national water programs and National Water Program 2012
regional offices are described in the 2012 Highlights of Strategy: Response to Climate Change;
Progress report (available at the website above). EPA; 2012; p. 1
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The 2012 Strategy identifies five long-term
programmatic vision areas:

water infrastructure;
watersheds and wetlands;
coastal and ocean waters;
water quality; and
working with Tribes.

W e

Each of these programmatic vision areas is
supported by more specific Goals and
Strategic Actions. Additional goals and
actions address “cross-cutting program
support” topics. A table providing a brief

Climate Change Vision:

The National Water Program’s overarching
vision for responding to climate change is:

Despite the ongoing effects of climate change,
the National Water Program intends to
continue to achieve its mission to protect and
restore our waters so that drinking water is
safe; and aquatic ecosystems sustain fish,
plants, and wildlife, as well as economic,
recreational, and subsistence activities.

summary of the 19 Goals and 53 Strategic Actions described in the 2012 Strategy is provided in
Appendix 1. Climate change issues and actions in climate regions across the country are also

identified.

The National Water Program, including both EPA Headquarters offices and EPA Regional offices,
has taken several steps to implement the new 2012 Strategy including:

» Developing this Implementation Plan as part of the Agency-wide work to prepare an EPA
climate change adaptation implementation plan;

» Preparing an internal workplan for 2013 describing specific implementation actions that
EPA headquarters and Regional offices plan to implement over 2013;

» Committing to the continued operation of the State and Tribal Climate Change Council
made up of representatives of States, water utilities, and other interested organizations
to provide advice and guidance to EPA in addressing issues related to climate change

and water;

» ldentifying future directions for the work on climate change issues in the National Water
Program Guidance for FY 2014 and in the 2013 Implementation Plan; and

» Committing to leadership of cooperative efforts with other organizations to address
climate change and water issues including serving as co-chair of the Interagency Climate
Change and Water Workgroup (made up of Federal agencies) and the Climate Change
Workgroup of the Advisory Committee on Water Information (ACWI) made up of 40
stakeholder organizations and Federal agencies.

A graphic illustrating the organizational framework for the climate change work by the National

Water Program is provided in Appendix 2.
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Il. Vulnerability of Water Resources to Climate Change

The many impacts that a changing climate is likely to have on water resources, both
freshwater and coastal resources, include:

W

displacement;

o

Collective impacts on coastal areas; and

Increases in water pollution problems as air and water warm;
More extreme weather events;
Changes to water availability (rain and snow level and distribution);
Sea level rise/storm surge and waterbody boundary movement and

6. Indirect impacts resulting from changes in energy and fuel production.

The nature and extent of these impacts is described in greater detail below.

In addition to describing the impacts, the array of clean water and drinking water
programs now implemented by EPA and States to protect aquatic ecosystems and

reduce water-related impacts on human health are linked to specific clean water and
drinking water programs. The association of climate change impacts on water with
clean water and drinking water programs is illustrated using a chart of the full range of
programs (see sample chart below). For each of the six climate change impacts
identified above, the specific programs identified in the chart affected by the impacts
are highlighted. This chart format illustrates both which programs are expected to be
affected by the specific type of climate change impacts and which programs are not
expected to be affected.

Clean Water and Drinking Water Program Template

Drinking Water Standards

Surface Water Standards

Technology Based
Standards

Emergency Planning

Drinking Water Planning

Clean Water Planning

Water Monitoring

Water Restoration/ Total
Maximum Daily Loads
(TMDLs)

Underground Injection
Control Permits

Discharge Permits

Storm Water Permits

Wetlands Permits

Source Water Protection

Nonpoint Pollution
Control

Coastal Zone

National Estuaries
Program

Drinking Water SRF
(State Revolving Funds)

Clean Water SRF
(State Revolving Funds)

Ocean Protection

Combined Sewer
Overflow Plans
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1) Increases in Water Pollution Problems as Air and Water Warm:

Warmer air temperatures will result in warmer
water. Warmer water holds less dissolved oxygen | Vulnerability Citations:

making instances of low oxygen levels or “hypoxia” | Descriptions of vulnerabilities
more likely (which is detrimental to the aquatic provided in this section are drawn
ecosystem); (foster harmful algal blooms; and alter E ]
the toxicity of some pollutants. For further details
on these impacts see pages 48-51, 56, 83, 122, 151 . .
in Karl et al., 20009. and Thomas C. Peterson, (eds.).
Cambridge University Press, 209
(Karl et al 2009)

’

As air and water warm, water resource managers
will likely face significant challenges:

e increased pollutant concentrations and lower dissolved oxygen levels will result in
additional waterbodies not meeting water quality standards and therefore being listed
as impaired waters requiring a total maximum daily load (TMDL); (Karl et al.; p. 151)

e increased growth of algae and microbes will affect drinking water quality; (Ibid; p. 151)

e some aquatic taxa will be replaced by other taxa better adapted to warmer water (i.e.,
cold water fish will be replaced by warm water fish) and this process will likely occur at
an uneven pace disrupting aquatic system health and allowing non-native and/or
invasive species to become established; (lbid; p. 83, 122)

e warmer air temperatures will increase demand for cooling and for power production,
resulting in increased discharges of warm water from power plants; (lbid; p. 56)

e increased water use will put stress on water infrastructure and demands on the clean
water and drinking water State Revolving Funds; and (lbid; p. 48)

e increased evapotranspiration rates resulting from temperature increases may result in
water losses for which drinking water and wetlands managers will need to account
(Ibid; p. 51)

Pollution Problems Related to Warmer Air and Water: Effects on Water Programs
(Shaded areas reflect programs most affected by air and water temperature increases)

Drinking Water Standards SV EE S ERBE S Technology Based Emergency Planning
Standards
Drinking Water Planning Clean Water Planning Water Monitoring Water Restoration/

TMDLs

Underground Injection Discharge Permits Storm Water Permits Wetlands Permits
Control Permits

Source Water Protection Nonpoint Pollution Coastal Zone National Estuaries
Control Program

Drinking Water SRF Clean Water SRF Ocean Protection Combined Sewer

Overflow Plans
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2) Impacts of More Extreme Weather Events:

Heavier precipitation from tropical and inland storms will increase flood risk, expand
flood hazard areas, increase the variability of stream flows (i.e., higher high flows and
lower low flows) and increase the velocity of water during high flow periods, thereby
increasing erosion. These changes will have adverse effects on water quality and
aquatic ecosystem health. For example, increases in intense rainfall may result in more
nutrients, pathogens, and toxins being washed into waterbodies. For further details on
these impacts see pages 44-48, 65, 67, 106, 138 in Karl et al., 2009.

Water resource managers will face significant challenges as storm intensity increases:

e although there is some uncertainty with respect to climate models addressing storm
intensity and frequency, emergency plans for drinking water and wastewater
infrastructure need to recognize the possibility of both increased risk of high flow and
high velocity events due to intense storms as well as potential low flow periods; (Ibid;

p. 44, 67)

e damage from intense storms may increase the demand for public infrastructure funding
and may require re-prioritizing of infrastructure projects; (Ibid; p. 44)

e floodplains may expand along major rivers requiring relocation of some water
infrastructure facilities and coordination with local planning efforts; (lbid; p. 106)

e in urban areas, stormwater collection and management systems may need to be
redesigned to increase capacity; (lbid; p. 48)

e combined storm and sanitary sewer systems may need to be redesigned because an
increase in storm event frequency and intensity can result in more combined sewer
overflows causing increased pollutant and pathogen loading; (lbid; p. 48)

e the demand for watershed management techniques that mitigate the impacts of intense
storms and build resilience into water management through increased water retention
(e.g., green roofs, smart growth) is likely to increase; and (lbid; p. 65, 138)

o the management of wetlands for stormwater control purposes and to buffer the
impacts of intense storms will be increasingly important. (Ibid; p. 65, 138)

Extreme Weather: Effects on Water Programs
(Shaded areas reflect programs most affected by storm intensity)

Drinking Water Standards Surface Water Standards | Technology Based Emergency Planning

Standards

Drinking Water Planning Clean Water Planning Water Monitoring Water Restoration/
TMDLs

Underground Injection Discharge Permits Storm Water Permits Wetlands Permits

Control Permits
Source Water Protection Nonpoint Pollution Coastal Zone National Estuaries
Control Program

Drinking Water SRF Clean Water SRF Ocean Protection Combined Sewer
Overflow Plans
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3) Changes to Water Availability (Rain and Snow Level and Distribution):

In some parts of the country, droughts, changing patterns of precipitation and
snowmelt, and increased water loss due to evaporation as a result of warmer
temperatures, will result in changes to the availability of water for drinking and for use
for agriculture, industry, and energy production. In other areas, sea level rise, and salt
water intrusion will have the same effect. Warmer air temperatures may also result in
increased demands on water supplies and the water needs for agriculture, industry, and
energy production are likely to increase. For further details on these impacts see pages
44, 65, 83, 138 in Karl et al., 2009.

Changing precipitation patterns pose several challenges for water program managers:

e increased rainfall, especially more intense rainfall, will result in increased stormwater
runoff and may make overflows of sanitary sewers and combined sewers more
frequent, putting new demands on discharge permit and nonpoint pollution programs;
(Ibid; p. 65, 138)

e increased storm water runoff will wash sediment and other contaminants into drinking
water sources, requiring additional treatment; (lbid; p. 65, 138)

e additional investments in water infrastructure may be needed to manage both
decreases and increases in rainfall and these demands could increase demand for water
financing generally, including from the State Revolving Funds; (Ibid; p. 65, 138)

e limited water availability and drought in some regions will require drinking water
providers to reassess supply facility plans and consider alternative pricing, allocation,
and water conservation options; (lbid; p. 44)

e in areas with less precipitation or reduced snowpack, demand for water may shift to
underground aquifers and prompt water recycling and reuse, development of new
reservoirs, or underground injection of treated water for storage; (lbid; p. 44)

e in areas with less precipitation, reduced stream flow, may make meeting water quality
goals more challenging; and (lbid; p. 44)

e increased incidence of wildfire as a result of higher temperatures and drought may
increase soil erosion and sedimentation, increase water pollution, increase risk of
flooding, and pose a threat to aquatic habitats and water infrastructure. (Ibid; p. 83)

Changes in Rainfall and Snowfall Levels/Distribution: Effects on Water Programs
(Shaded areas reflect programs most affected by rainfall and snowfall levels)

Drinking Water Standards Surface Water Standards | Technology Based Emergency Planning
Standards

Drinking Water Planning Clean Water Planning Water Monitoring Water Restoration/
TMDLs
Underground Injection Discharge Permits Storm Water Permits Wetlands Permits
Control Permits

Source Water Protection Nonpoint Pollution Coastal Zone National Estuaries
Control Program
Drinking Water SRF Clean Water SRF Ocean Protection Combined Sewer
Overflow Plans
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4) Sea Level Rise/Storm Surge and Waterbody Boundary Movement and Displacement:

Rising sea levels will move ocean and estuarine shorelines by inundating lowlands,
displacing wetlands, and altering the tidal range in rivers and bays. Storm surges
resulting from more extreme weather events will increase the areas subject to periodic
inundation. Changing water flow to lakes and streams, increased evaporation, and
changed precipitation in some areas, will affect the extent of wetlands and lakes. Water
levels in the Great Lakes are expected to fall. For further details on these impacts see
pages 12,47, 114 in Karl et al., 2009.

Sea level rise, storm surges, and waterbody movement will affect a range of water programs
and pose significant challenges for water program managers:

e emergency plans for drinking water and wastewater infrastructure need to account for
long-term projections for rising sea levels; (Ibid; p. 12, 114)

e drinking water systems will need to consider relocating facilities or intakes as sea levels
rise and salt water intrudes into freshwater aquifers used for drinking water supply;
(Ibid; p. 47)

e sewage treatment plants will need to consider relocation of some treatment facilities
and discharge outfalls; and (Ibid; p. 12, 114)

e watershed-level planning will need to incorporate an integrated approach to coastal
management in light of sea level rise including land use planning, building codes, land
acquisition and easements, shoreline protection structures (e.g., seawalls and channels),
beach nourishment, wetlands management, and underground injection to control salt
water intrusion to fresh water supplies. (lbid; p. 12, 114)

Sea Level Rise/Storm Surge: Effects on Water Programs
(Shaded areas reflect programs most affected by sea level rise)

Drinking Water Standards Surface Water Standards | Technology Based Emergency Planning
Standards

Drinking Water Planning Clean Water Planning Water Monitoring Water Restoration/
TMDLs

Underground Injection Discharge Permits Storm Water Permits Wetlands Permits

Control Permits

Source Water Protection Nonpoint Pollution Coastal Zone National Estuaries
Control Program

Drinking Water SRF Clean Water SRF Ocean Protection Combined Sewer
Overflow Plans
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5) Collective Impacts on Coastal Areas:

Coastal areas are likely to see multiple impacts associated with climate change
including: sea level rise, increased damage from floods and storm surges, coastal
erosion, changes in drinking water supplies, and increasing temperature and
acidification of the oceans (e.g., decreases in pH, decreases in carbonate ion availability
for calcifying organisms). These overlapping impacts make protecting water resources
in coastal areas especially challenging. For further details on these impacts see pages
88, 85, 114, 149 in Karl et al., 2009.

Changes in ocean characteristics pose several challenges for water program managers
including:

e watershed- level protection programs, may need to be revised to account for changes in
natural systems as salinity and pH levels change; (Ibid; p. 114)

e programs to protect coral reefs, including temperate and cold water corals, from land-
based pollution and impacts may need to be reassessed to provide enhanced
protection; and (lbid; p. 84, 85)

e wetlands programs may need to be adjusted to account for changing salinity levels and
impacts on wetlands health. (Ibid; p. 149)

Changing Ocean Characteristics: Effects on Water Programs
(Shaded areas reflect programs most affected by changing ocean characteristics)

Drinking Water Standards Surface Water Standards | Technology Based Emergency Planning
Standards

Drinking Water Planning Clean Water Planning Water Monitoring Water Restoration/
TMDLs

Underground Injection Discharge Permits Wetlands Permits

Control Permits

Source Water Protection Nonpoint Pollution Coastal Zone National Estuaries

Control Program

Drinking Water SRF Clean Water SRF Ocean Protection Combined Sewer

Overflow Plans
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6) Indirect Impacts Resulting from Changes in Energy and Fuel Production:

Likely responses to climate change include development of alternative methods of
energy and fuel production that reduce emissions of greenhouse gases, as well as
development of carbon sequestration technology. Alternative methods of both energy
production and sequestration can have impacts on water resources including: increased
water use and withdrawals, potential nonpoint pollution impacts of expanded
agricultural production, increased water temperatures due to discharge of process
cooling waters and reduced assimilative capacity of warmer waters, increased pollution
concentration due to low flows, and effects of carbon sequestration on groundwater or
ocean environments. For further details on these impacts see pages 45, 46, 49, 53, 71 in
Karl et al., 2009.

Changing energy generation methods poses several challenges for water program managers
including:

e increased water use and withdrawals will require expanded efforts to assure water
supply availability; (Ibid; p. 53)

e increased water supply demands and more variable water supplies will have effects on
water resource management and reservoir operation; (Ibid; p. 49)

e increased attention to potential nonpoint pollution impacts of expanded agricultural
production may be needed; (lbid; p. 46, 71)

e need for increased attention to discharge permit conditions to address increased
temperature and concentration of pollutants due to low flows; (Ibid; p. 45)

Energy Generation Shifts: Effects on Water Programs
(Shaded areas reflect programs most affected by energy generation shifts)

Drinking Water Standards Surface Water Standards | Technology Based
Standards

Water Monitoring

Emergency Planning

Water Restoration/
TMDLs

Drinking Water Planning Clean Water Planning

Underground Injection Discharge Permits Storm Water Permits Wetlands Permits
Control Permits
Source Water Protection Nonpoint Pollution Coastal Zone National Estuaries
Control Program

Clean Water SRF Ocean Protection Combined Sewer

Overflow Plans

Drinking Water SRF
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lll. Priority Actions

Recognizing the impacts that a changing climate is likely to have on water resources generally,
and clean water and drinking water programs more specifically, the Office of Water identified
criteria to consider in defining “priority actions” to respond to these impacts and make the
water programs more “climate ready.” These criteria, and the 2013 “priority actions” defined
based on the criteria, are described below. The Office of Water commitment to
“mainstreaming” climate considerations into the full range of core clean water and drinking
water programs is also described. Some specific core programs that, although designed for
other purposes, have clear benefits in responding to a change climate, are identified.

In addition, EPA Regional offices play a central role in implementing clean water and drinking
water programs and are especially important because they are in a position to tailor
implementation actions to the varied climate change and water adaptation challenges that exist
across the country. Additionally, EPA Regional offices are able to work closely with States,
Tribes, and other stakeholders to advance these activities. The Office of Water and Regional
office water programs have identified a set of nine “common” activities that water programs in
each Regional office will attempt to implement in 2013 to build their capability to support
adaptation to climate change adaptation challenges related to water resources. These common
climate change and water actions are described at the end of this section.

Criteria to Identify Priority Actions

Since resources to implement climate change response actions are limited, it is
important to consider the significance of the impacts and to allocate scarce resources to
response actions that address the most pressing and critical threats.

Some key criteria to consider when linking climate change impacts to potential response
actions include:

» Urgency: What is the timing of the impact? How urgent is it that it be addressed?

» Risk: How significant is the risk to public health, infrastructure, or aquatic
ecosystems?
» Geographic Scale: What is the geographic/demographic scale of the impact?

» Programmatic Scale: What is the scale of the programmatic impact?

A\

Probability of Occurrence: What is the likelihood the impact will actually occur?
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Office of Water 2013 Priority Actions

Based on consideration of the criteria identified above, the Office of Water identified ten
“priority actions” for 2013. These actions were identified from a larger group of national
program office and regional water program actions described in the 2013 Workplan which is an
internal, working document supporting implementation of the 2012 Strategy.

1.

10.

Publish Version 2.0 of the Climate Resiliency Evaluation and Awareness Tool (CREAT)
for public use and support EPA Regions and States in encouraging water utilities to
implement CREAT.

Promote use of an Extreme Events Workshop Planner designed to provide everything a
water sector utility needs to plan, customize, and conduct a workshop focused on
planning for extreme events including flooding, drought, sea level rise and storm surges,
wildfire, and reduced snowpack.

In cooperation with EPA regional offices, expand the number of WaterSense partners
nationally and in each Region, with a goal of a 150 additional partners in 2013.

Incorporate a new climate change section into the State Revolving Loan Funds’ annual
review checklist.

Publish a Watershed Climate Change Adaptation Planning Workbook developed by the
Climate Ready Estuary Program.

Begin development of initial screening criteria to identify water and wastewater
facilities on the Atlantic and Gulf Coasts that may be at risk of inundation in the event
of a storm surge comparable to Hurricane Sandy.

Work with EPA Regional office counterparts to identify ways to better integrate climate
change considerations into water quality management planning projects and
processes and develop an initial report.

Complete technical development and began testing the Climate Assessment Tool (CAT)
as a module for the Stormwater Calculator based on the Stormwater Management
Model (SWMM).

Draft a white paper providing information States and Tribes can use to protect aquatic
life from negative effects associated with alteration of hydrologic conditions, including
potential effects from climate change.

Engage key stakeholders in climate change adaptation work by continuing to support
the State and Tribal Climate Change Council that advises the National Water Program.
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It is important to note that a key objective of the 2012 Strategy is to integrate climate change
considerations and awareness into day-to-day management decisions for clean water and
drinking water programs at national, Regional, State, Tribe, and local levels. The National
Water program is facilitating this “mainstreaming” of climate change into core water programs
by providing information and training to water program managers on climate change issues and
prompting discussions of opportunities to recognize climate change in program management
wherever possible. The Office of Water at EPA Headquarters is also working with EPA water
programs in the ten EPA Regions to address climate change and water issues generally, as well
as specific challenges that occur in each Region (see common EPA Regional climate change
actions below).

In addition to the specific “priority actions” identified above, the National Water Program
conducts a range of programs that, although not designed to directly or uniquely address the
impacts of a changing climate, make important contributions to making water resources more
resilient to the impacts of a changed climate. Some examples of climate change-supporting
programs include:

e Wetlands programs that help protect and restore wetlands that serve as sponges to
retain water from more intense storm events, increased precipitation, and more rapid
snowmelt;

e Stormwater permit programs that reduce pollution levels and the rate of runoff of
rainfall in developed areas with large percentages of impervious surfaces and
programs that promote improved stormwater management through implementation
of “green infrastructure” practices;

Healthy watershed programs that help maintain the quality of healthy watersheds and
supportive habitat corridor networks across the country that provide resilience to
climate change impacts;

The National Estuary Program supports development and implementation of
Comprehensive Conservation and Management Plans (CCMPs) in 28 estuaries around
the country and had supported the development of a range of projects to address
climate change challenges faced in these estuaries.

Infrastructure management programs to expand the use of management practices that
make water and wastewater treatment facilities more sustainable, including practices
that improve resilience to climate change; and

Monitoring programs, such as the National Coastal Condition Report, that can provide
benchmarks of progress in addressing key climate change impacts.
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Common Climate Change Actions for Regional Water Programs

Each Regional water program will attempt to carry out the following common climate change
related activities in 2013:

1. Participate in the National Water Program Climate Change Workgroup: Maintain
current participation in the National Water Program Climate Change Workgroup,
including identifying a single point of contact for the Regional water program.

2. Support the EPA Climate Change Adaptation Implementation Plan: Help to develop
and implement the EPA-wide Climate Change Adaptation Implementation Plan (due to
the Council on Environmental Quality in June 2013) and coordinate between the
National Water Program 2012 Strategy and the EPA regional adaptation implementation
plans.

3. Build Internal Climate Change Communications: After the June 2013 completion of
the EPA Climate Change Adaptation Implementation Plan, draw on materials developed
by the Office of Water to provide training for Regional water program staff on the
challenges that climate change poses for water programs and familiarize them with the
National Water Program 2012 Strategy and Regional climate adaptation plans through a
variety of means such as “all hands” meetings, webinars, seminars, and dissemination of
the plans.

4. Build External Climate Change Communications: Support national program efforts to
inform and educate water program managers in the public and private sectors on
climate change and water issues through a variety of means such as identifying key
stakeholders and expanding professional networks, improving educational outreach
efforts on National and Regional EPA climate change websites and in other media, and
disseminating clear and credible messaging on climate change science and impacts.

5. Address Climate Change in Meetings with States and Tribes: In program meetings with
States and Tribes in 2013, include discussion of ongoing Agency and Regional climate
change adaptation planning, the new National Water Program 2012 Strategy, and
climate change activities related to State water programs as appropriate.

6. Support Coordination Among Federal Agency Regional Offices: Coordinate with the
regional offices of other Federal agencies on climate change adaptation matters and
participate, where appropriate, with related interagency cooperative and collaborative
efforts to address climate change challenges on a regional scale.

7. Promote Use of Tools from the Climate Ready Water Utilities (CRWU) and Climate
Ready Estuaries (CRE) Programs: Work with municipal and private water utilities to
promote use of the new Climate Ready Resilience and Awareness (CREAT) Version 2.0 to
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recognize and respond to climate change risks, and promote with National Estuary
Program partners the use of the new Climate Ready Estuaries workbook to develop local
climate resilience plans.

Develop Regional WaterSense Partners: Work with States, Tribes, municipalities, non-
profit organizations and businesses to promote the WaterSense Program in the region.

Work with States to Identify Priorities that Respond to Climate Change Risks: The new
climate change section of the State Revolving Loan Funds’ revised Annual Review
Checklist can help States identify opportunities and priorities that respond to climate
change risks in that State.
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IV. Office of Water Contribution to Meeting EPA
Strategic Measures on Climate Change

The EPA Strategic Plan identifies several objectives for strengthening the Agency response to a
changing climate by 2015. The Office of Water is committed to contributing to the Agency
work to meet these objectives. The Agency objective and the Office of Water contribution to
meeting the objective are identified below. Implementation plans from other offices within
EPA address additional steps to be taken to meet these objectives.

e Save energy and conserve resources: The Office of Water will support through
measures to reduce energy use at wastewater treatment plants and through the
WaterSense program.

¢ Integrate climate change science into five major models and/or decision support tools:
The Office of Water will support this objective through development of Version 2.0 of
the Climate Resilience Evaluation and Awareness Tool (CREAT) for water utilities.

¢ Integrate climate change science or trend information into five major rulemaking
processes: The Office of Water National Water Program will support this objective
through the development of a water program regulation prior to 2015. The specific
regulation is not yet determined.

¢ Integrate climate change considerations into five major grant, loan, or technical
assistance programs: The Office of Water will support meeting this objective through
integrating climate change in the National Estuary Program grant program.

The Office of Water will monitor progress in supporting these Agency objectives annually and
will adjust programs and activities as needed to assure that the water program contributions to
meeting the goals are achieved by the 2015 due date.

V. Legal and Enforcement Issues

The Office of Water works closely with the Office of General Counsel and matters related to
climate change and water resources and will continue this working relationship in the future.
To date, water program actions to respond to a changing climate have not faced significant
legal issues.

As noted in Section VIII of this Plan, the Office of Water is interested in initiating a pilot project
for collaboration with the Office of Enforcement and Compliance and Assurance addressing
inclusion of climate change considerations in compliance and enforcement activities.
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VI.

Training and Outreach

The Office of Water will continue and expand current work to provide training to water
program managers on climate change issues and to assure strong communication and
coordination among EPA water program offices, Regional Offices, other Federal agencies, and
stakeholders. These training and outreach materials are addressed in Goal 17 of the 2012
Strategy.

Training

The Office of Water will continue to work to provide training on climate change impacts on
water resources, and especially on the impacts on clean water and drinking water programs.
Some key actions the Office of Water will take in 2013 include:

>

Update the Office of Water Climate Change Adaptation training module for EPA water
program staff to include updated information about climate change response actions;

Continue the monthly Climate Change and Water Seminar series inviting experts in
climate change and water issues to speak to EPA Headquarters and Regional staff;

Continue to support the Climate Change Module at the Water Quality Standards
Academy that presents an overview of climate change impacts on water resources and
climate change vulnerability considerations for managers and review climate training
related to the Watershed Academy;

Participate in the Agency workgroup tasked with developing an Agency-wide climate
change adaptation training module for EPA staff;

Work with Regions to develop a model PowerPoint presentation that EPA Regional
water programs can use to describe the climate change and water issues generally, with
a focus on the implementation of the National Water Program 2012 Strategy: Response
to Climate Change; and

Sponsor an all-hands meeting after the June 2013 completion of the EPA Climate
Change Adaptation Implementation Plan to generally familiarize all staff with the
challenges that climate change poses and to describe the new Agency Implementation
Plan with special emphasis on the 2012 Strategy for the National Water Program and
this water program 2013 Implementation Plan.

Page 16



Outreach

The Office of Water will support several activities to cooperate with other EPA offices, Federal
agencies and other organizations interested in addressing the impacts of a changing climate on
water resources including:

» Continue to support the Office of Water Climate Change Workgroup and provide
oversight and management of National Water Program climate change actions,
including implementation of the National Water Program 2012 Strategy: Response to
Climate Change (this Workgroup includes staff from national program offices, other EPA
offices, EPA regional offices, and Great Waterbody offices);

» Continue to support the State and Tribal Climate Change Council that advises the
National Water Program on a full range of climate change adaptation issues, including
implementation of the National Water Program 2012 Strategy: Response to Climate
Change;

» Continue to serve as co-chair of the Interagency Water Resources Workgroup that
supports the Interagency Climate Change Adaptation Task Force and provide staff
support to this Workgroup that oversees the implementation of the National Action
Plan: Priorities for Managing Freshwater Resources in a Changing Climate;

» Serve as the 2013 Federal agency co-chair of the Climate Change Workgroup of the
Advisory Committee on Water Information (ACWI) in support of the non-Federal co-
chair from the Water Environment Federation;

» Continue to manage the EPA climate change and water website providing information
and materials on a range of climate change and water topics;

» Continue to publish the EPA Climate Change and Water News listserv and consider
options to expand the number of listserv addresses (now serving approximately 2,500
email addresses) with a goal of doubling the number of email addresses in 2013;

» Work with EPA Regions to support efforts to link and coordinate Office of Water
climate change website content with climate change content provided on Regional
water program websites;

» Work with the U.S. Army Corps of Engineers to consider becoming a partner in the
operation and management of the Water Resources Toolbox website which provides a
one stop website of information on a range of water resources management issues,
including climate change;
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» Work with EPA Region 10, the National Oceanic and Atmospheric Administration, the
State of Washington, and other interested agencies and Tribes on issues related to
assessing water quality criteria relevant to ocean and coastal acidification (e.g.,
aragonite saturation state (calcium carbonate availability for calcareous organisms’ shell
building); and

» Work with the U.S. Department of Energy to accelerate progress in understanding and
developing innovative technologies and processes that lead to improved management
of both water resources and energy production including topics such as:

Integrated water resource management;

Water quality;

Use and reuse of wastewater for power generation;
Emergency response and recovery; and
thermoelectric generation.

O O OO0 O
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VII. Partnerships with Tribes

EPA values its unique government-to-government relationship with Indian tribes in planning
and decision making. Supporting the development of capacity to adapt to climate change
among tribes is a priority for the EPA. Tribes are particularly vulnerable to the impacts of
climate change due to the integral nature of the environment within their traditional lifeways
and culture. There is a strong need to develop adaptation strategies that promote sustainability
and reduce the impact of climate change on Indian tribes.

EPA engaged tribes through a formal consultation process in the development of the Agency’s
Climate Change Adaptation Plan. Tribes identified some of the most pressing issues as erosion,
temperature change, drought and various changes in access to and quality of water. Tribes
recommended a number of tools and strategies to address these issues, including improving
access to data and information; supporting baseline research to better track the effects of
climate change; developing community-level education and awareness materials; and providing
financial and technical support. These collaborative efforts will benefit from the expertise
provide by our tribal partners and the Traditional Ecological Knowledge (TEK) they possess. TEK
is a valuable body of knowledge in assessing the current and future impacts of climate change
and has been used by tribes for millennia as a valuable tool to adapt to changing surroundings.

The Office of Water has a strong partnership with Tribes and works closely with Tribes in the
implementation of clean water and drinking water programs. This partnership extends to work
on issues relating to climate change and water.

The 2012 Strategy addresses cooperation with Tribes on climate change and water matters in
Goals 15 and 16. Some key objectives of these goals include:

+» Strategic Action 47: Through formal consultation and other mechanisms, incorporate
climate change as a key consideration in the revised National Water Program Tribal
Strategy and subsequent implementation of Clean Water Act (CWA), Safe Drinking
Water Act (SDWA), and other core programs

+» Strategic Action 48: Incorporate adaptation into tribal funding mechanisms, and
collaborate with other EPA and federal funding programs to support sustainability and
adaptation in tribal communities

+» Strategic Action 49: Collaborate to explore and develop climate change science,
information, and tools for Tribes, and incorporate local knowledge

%+ Strategic Action 50: Collaborate to develop communication materials relevant for tribal
uses and tribal audiences
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Some key actions that the Office of Water will implement in 2013 to advance the goal of
supporting Tribes in responding to the water related impacts of climate change include:

» Continue to support the State and Tribal Climate Change Council as a vehicle for
sharing information and hearing the views of Tribes on climate change issues;

» Include a presentation addressing Tribal climate change recommendations at the next
Office of Water Tribal water quality conference, planned for 2015;

» Identify climate change activities as a priority in the new National Water Program
Tribal Strategy, which will be developed over the course of 2013;

» Continue to support sustainability and adaptation in tribal communities in coordination
with the EPA-Tribal Science Council (TSC), as the TSC implements its tribal science
priorities for Climate Change and Traditional Ecological Knowledge (TEK) in 2013 (e.g
the Office of Water will develop and incorporate water-resource specific information
into materials, presentations, and training developed as part of, or follow-up to, an
upcoming tribal Traditional Ecological Knowledge and climate change adaptation
workshop in the Summer of 2013);

» Collaborate with the EPA American Indian Environmental Office (AIEO) to incorporate
climate change adaptation into the tribal General Assistance Program (GAP) grant
guidance in 2013;

» Work with Tribes to identify the most pressing and significant impacts that a changing
climate poses for tribal management of water resources and support actions to respond
to climate change related vulnerabilities; and

Partner with tribal stakeholders to develop and pilot the Tribal-Focused Environmental
Risk Screening Tool (Tribal-FERST), a web-based geospatial and information access tool
to support tribal environmental decision making that provides access to relevant
science and information that can be used to help identify, prioritize, and manage
environmental and public health issues.
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VIIl. Vulnerable Populations and Places

Certain parts of the population, such as children, the elderly, minorities, the poor, persons with
underlying medical conditions and disabilities, those with limited access to information, and
tribal and indigenous populations, can be especially vulnerable to the impacts of climate
change. Also, certain geographic locations and communities are particularly vulnerable, such as
those located in low-lying coastal areas. One of the principles guiding EPA’s efforts to integrate
climate adaptation into its programs, policies and rules calls for its adaptation plans to prioritize
helping people, places and infrastructure that are most vulnerable to climate impacts and to be
designed and implemented with meaningful involvement from all parts of society.

The Office of Water is giving special attention to populations and places that are most
vulnerable to the water related impacts of a changing climate. As noted above, the Office of
Water is working closely with Tribes to respond to climate change impacts on water resources.

In the case of vulnerable places, the Office of Water is supporting national program initiatives
that address places that are especially vulnerable to a changing climate. For example, the
Climate Ready Estuaries program advances climate adaptation work in many of the 28 estuaries
that participate in the National Estuary Program.

In addition, the Office of Water will work with EPA regional offices to support climate change
adaptation work by Great Waterbody offices (e.g., the Chesapeake Bay Program Office and the
Great Lakes Program Office) as well as other large ecosystem programs. Some examples of
actions planned for 2013 in this area are provided below.

» The Chesapeake Bay Program Office will develop a research coordination and support
program to address climate change issues in the Chesapeake Bay.

» The Great Lakes Program Office will initiate the Climate Change Impacts Annex
Subcommittee to the newly formed Great Lakes Executive Committee under the Great
Lakes Water Quality Agreement with Canada and develop and implement a bi-national
workplan to undertake activities over the next three years to fulfill the commitments in
the annex.

» EPA Region 10 will address climate change in grants to support protection and
restoration of Puget Sound consistent with the Puget Sound Action Agenda including:

0 conduct an erosion survey to evaluate sea level rise threat in San Juan County;

0 map habitat and infrastructure vulnerability in Puget Sound and restoration
potential for reducing vulnerability;

O Tribes and counties will incorporate climate change in their plans and/or
analyses.
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Puget Sound Grant partners include: Puget Sound Partnership, Friends of the San Juans,
The Nature Conservancy, Snohomish County, Washington Dept. of Ecology, Samish
Indian Nation, Swinomish Tribe, Nooksack Tribe, Suquamish Tribe, and Port Gamble
Indian Commission.

EPA Regions 1 and 2 will issue a draft of the revised Lake Champlain TMDL, including an
analysis of potential effects of climate change on phosphorous loads to the Lake , in
Fiscal Year 2014.

EPA Regions 2 and 3 will support the Partnership for the Delaware Estuary efforts
toward climate change adaption planning by expanding upon the work of the climate
change adaptation plan of 2010 including:

0 creating a living shorelines process document that combines their knowledge of
the Delaware Estuary Living Shorelines Initiative planning, installation, and
outreach processes and best practices; and

0 continue recruiting communities to the Weathering Change program in which
the agencies work with the community to help them understand the weather-
related changes that are beginning to happen in their community.

EPA Regions 1 and 2 are supporting the Long Island Sound program in implementing the
“Sentinels of Climate Change: Coastal Indicators of Wildlife and Ecosystem Change”
project in Long Island Sound. The project will address several of the key climate change
sentinels identified by the Sentinel Monitoring program, including the responses of
critical and sensitive habitats, such as salt marsh and tidal flats, and how changes in
these ecosystems impact the population and behavior patterns of key bird species
inhabiting them.

EPA Regions 1, 2, 3, and 4 are working with other federal agencies (e.g., the U.s>
Department of Interior, National Oceanic and Atmospheric Administration, and Army
Corps of Engineers) and States to manage development of off-shore renewable energy
facilities, including identify areas best suited for wind energy production. EPA will
have significant National Environmental Policy Act (NEPA) responsibilities once projects
are proposed and, to a lesser degree, Clean Water Act and Clean Air Act (CAA)
permitting responsibilities.
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IX. Evaluation and Cross-Office Pilot Projects

Work is underway within the Office of Water to develop strong program evaluation practices
for assessing progress in responding to climate change impacts and to develop effective
collaborations with other EPA national program offices are described below.

Evaluation of Progress

The National Water Program initiated a new process in 2012 to track progress in implementing
climate change response programs based on assessing the stage or phase of development of
efforts to implement each of the 19 major Goals identified in the 2012 Strategy. Progress
toward each of the 19 Goals was assessed by program staff in the context of one of seven
phases of development. The seven developmental phases are:

1. Initiation; conduct a screening assessment of potential implications of climate
change to mission, programs, and operations;

2. Assessment; conduct a broader review to understand how climate change affects
the resources in question;

3. Response Development; identify changes necessary to continue to reach program
mission and goals and develop initial action plan;

4. Initial Implementation; initiate actions in selected priority programs or projects

5. Robust Implementation; programs are underway and lessons learned are being
applied to additional programs and projects;

6. Mainstreaming; climate is an embedded, component of the program; and

7. Monitor Outcomes and Adaptive Management; continue to monitor and integrate
performance, new information, and lessons learned into programs and plans.

In the 2012 Highlights of Progress (see http://www.epa.gov/water/climatechange) the Office of
Water identified the status of work on each of the Goals in the 2012 Strategy (see Appendix 1)
as of December 2012. This 2012 baseline assessment has a total numeric value of 43 out of a
total possible score of 133 (i.e., 19 Goals times a score of 7 for each action = 133). This
combined score indicates that many actions are in the early stages of implementation.

Future annual progress reports will identify the cumulative progress toward full
implementation of the 2012 Strategy in both narrative and numeric terms.
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In the future, the Office of Water will work to develop metrics that assess the readiness of clean
water programs in the face of a changing climate and the contribution that water programs
make toward reducing releases of greenhouse gases (e.g., reducing water use which reduces
energy use, or generating energy from wastewater treatment to lower carbon footprints of
these facilities).

Cross-Organization Projects

EPA’s Office of Water is engaged in two major cross-organization projects related to climate
change adaptation:

» Collaboration on National Estuaries Program: The Office of Water, in collaboration
with EPA’s Office of Air and Radiation (OAR) has funded 37 projects with 23 National
Estuary Programs (NEPs) in six EPA Regions through the Climate Ready Estuaries
Program. In 2012, the program completed the first Climate Ready Water Utilities pilot
project, held a lessons learned workshop with NEPs in EPA Region 1, held a joint
stakeholder meeting with the National Oceanic and Atmospheric Administration (NOAA)
and promoted Fall 2011 king tide sea level rise education campaigns with 10 NEPs. In
addition, two NEPs collaborated with EPA’s Office of Research and Development to pilot
test an expert elicitation approach to address climate change vulnerability assessments.
In 2013, the Office of Water will continue to work with OAR to help National Estuary
Programs respond to a changing climate.

» Collaboration on Evaluation: The Office of Water has undertaken a measurement and
evaluation project through EPA’s Office of Policy’s Evaluation Support Division to guide
implementation of National Water Program 2012 Strategy: Response to Climate Change
(2012 Strategy). The purpose of this project is to:

e develop a robust performance measurement approach for the 2012 Strategy, and
e identify lessons learned from the 2008 Strategy that can inform implementation of
the new strategy.

The Office of Water views measurement in general, and this project specifically, as
critical for the long-term success of the 2012 Strategy.

» Collaboration on Climate and Water Research: The Office of Water has a longstanding
collaboration with the Office of Research and Development (ORD) to assure that climate
change issues are addressed to the extent possible in water research supported by the
Agency. In 2013, the Office of Water and ORD will begin quarterly meetings to review
progress and set directions for research related to climate change and water and will
organize research projects from different parts of ORD according to the specific goals
identified in the 2012 Strategy.
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Potential future collaborations with other EPA Offices include:

» Collaboration on Enforcement Issues: The Office of Water is interested in working with
the Office of Enforcement and Compliance Assurance to identify opportunities to
recognize the impacts of a changing climate on water resources in the context of
compliance and enforcement activities and actions.

» Collaboration on Storm Surge Screening Criteria: The Office of Water is working with
Regions 1, 2, 3, 4, and 6 to begin development of initial screening criteria that could be
used to identify water and wastewater facilities that may be at risk is inundation as a
result of a storm surge event comparable to that generated by Hurricane Sandy.
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Appendix 1:

SUPPORTING ACTIONS AND 2012 BASELINE ASSESSMENTS/SCORES

Visions and
Goals

Strategic Actions (SA)

2012
Development
Phase / Score

Infrastructure: In the face of a changing climate, resilient and adaptable drinking water, wastewater

and stormwater utilities (water sector) ensure clean and safe water to protect the nation’s public

health and environment by making smart investment decisions to improve the sustainability of their

infrastructure and operations and the communities they serve, while reducing greenhouse gas

emissions through greater energy efficiency.

Goal 1:
Build the body
of information

and tools
needed to
incorporate
climate change

SA1l: Improve access to vetted climate and hydrological science,
modeling, and assessment tools through the Climate Ready Water
Utilities program.

SA2: Assist wastewater and water utilities to reduce greenhouse
gas emissions and increase long-term sustainability with a
combination of energy efficiency, co-generation, and increased use
of renewable energy resources.

SA3: Work with the states and public water systems, particularly

Phase:

Response
Development

Score:

into planning | small water systems, to identify and plan for climate change
and decision | challenges to drinking water safety and to assist in meeting health 3
making. based drinking water standards.
SA4: Promote sustainable design approaches to provide for the
long-term sustainability of infrastructure and operations.
SA5: Understand and promote through technical assistance the Phase:
use of water supply management strategies.
Goal 2:
Assessment
Support IWRM | SA6: Evaluate and provide technical assistance on the use of water
to sustainably | demand management strategies.
manage water
— SA7: Increase cross-sector knowledge of water supply climate Score:
challenges and develop watershed specific information to inform
2

decision making.
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Visions and
Goals

Strategic Actions

2012
Development
Phase / Score

Watersheds & Wetlands: Watersheds are protected, maintained and restored to ensure climate
resilience and to preserve the social and economic benefits they provide; and the nation’s wetlands

are maintained and improved using integrated approaches that recognize their inherent value as well

as their role in reducing the impacts of climate change.

Goal 3:
Identify, protect,
and maintain a
network of
healthy
watersheds and

SA8: Develop a national framework and support efforts to
protect remaining healthy watersheds and aquatic ecosystems.

SA9: Collaborate with partners on terrestrial ecosystems and
hydrology so that effects on water quality and aquatic
ecosystems are considered.

SA10: Integrate protection of healthy watersheds throughout the
National Water Program (NWP) core programs.

Phase:

Response
Development

supportive Score:
habitat corridor
networks. SA11: Increase public awareness of the role and importance of 3
healthy watersheds in reducing the impacts of climate change.
SA12: Consider a means of accounting for climate change in EPA Phase:
Goal 4: funded and other watershed restoration projects.
Incorporate Response

climate resilience
into watershed
restoration and

SA13: Work with federal, state, interstate, tribal, and local
partners to protect and restore the natural resources and
functions of riverine and coastal floodplains as a means of

Development

floodplain building resiliency and protecting water quality. Score:
management.
3
Goal 5: SA14: Encourage states to update their source water
Watershed delineations, assessments or protection plans to address Phase:
protection anticipated climate change impacts. Assessment
practices
incorporate SA15: Continue to support collaborative efforts to increase state
Source Water and local awareness of source water protection needs and
Protection to opportunities, and encourage inclusion of source water Score:
protect drinking protection areas in local climate change adaptation initiatives.
2

water supplies.
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Visions and . . 2012 Baseline
Strategic Actions
Goals Assessment
Watersheds & Wetlands (continued)
Goal 6: SA16: Consider the effects of climate change, as appropriate,
Incorporate when making significant degradation determinations in the CWA
climate change | Section 404 wetlands permitting and enforcement program Phase:
considerations Initiation
into the CWA 404 SA17: Evaluate, in conjunction with the U.S. Army Corps of
regulatory Engineers, how wetland and stream compensation projects could
program as they be selected, designed, and sited to aid in reducing the effects of Score:
relate to permit climate change. .
reviews and 1
compensatory
mitigation.
Goal 7- SA18: Expand wetland mapping by supporting wetland mapping
Improve baseline coalitions and training on use of the new federal Wetland
information on Mapping Standard. Phase:
wetland extent, SA19: Produce a statistically valid, ecological condition Initiation
condition and assessment of the nation’s wetlands.
performance to
inform ef.fective SA20: Work with partners and stakeholders to develop Score:
adaptation to information and tools to support long term planning and priority 1

climate change.

setting for wetland restoration projects.
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Visions and
Goals

Strategic Actions

2012 Baseline
Assessment

Coastal and Ocean Waters: Adverse effects of climate change and unintended adverse consequences

of responses to climate change have been successfully prevented or reduced in the ocean and coastal
environment. Federal, tribal, state, and local agencies, organizations, and institutions are working

cooperatively; and information necessary to integrate climate change considerations into ocean and

coastal management is produced, readily available, and used.

Goal 8:
Collaborate to
ensure
information and
methodologies
for ocean and
coastal areas are

SA21: Collaborate to ensure that synergy occurs, lessons learned
are transferred, federal efforts effectively help local communities,
and efforts are not duplicative or at cross-purposes.

SA22: Work within EPA and with the U.S. Global Change Research
Program and other federal, tribal, and state agencies to collect,
produce, analyze, and format knowledge and information needed

Phase:
Response
Development

collected, to protect ocean and coastal areas and make it easily available. Score:
produced, 3
analyzed, and
easily available.
Goal 9: SA23: Work with the NWP’s larger geographic programs to
EPA incorporate climate change considerations, focusing on both the
geographically natural and built environments.
targeted
programs SA24: Address climate change adaptation and build stakeholder
support and build capacity when implementing NEP Comprehensive Conservation Phase:
networks of local, and Management Plans and through the Climate Ready Estuaries Assessment
tribal, state, Program.
regional and
federal SA25: Conduct outreach and education, and provide technical Score:
collaborators to | assistance to state and local watershed organizations and
take effective | communities to build adaptive capacity in coastal areas outside 2

adaptation
measures for
coastal and
ocean
environments.

the NEP and Large Aquatic Ecosystem programs.
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Visions and . . 2012 Baseline
Goals strategic Actions Assessment
Coastal and Ocean Waters (continued)
Goal 10: SA26: Support coastal wastewater, stormwater, and drinking
Address climate | water infrastructure owners and operators in reducing climate
driven risks and encourage adaptation in coastal areas.
environmental Phase:
changes in SA27: Support climate readiness of coastal communities, Assessment
coastal areas and including hazard mitigation, pre-disaster planning, preparedness,
ensure that and recovery efforts.
mitigation and SA28: Support preparation and response planning for diverse Score:
adaptation are : . .
impacts to coastal aquatic environments.
conducted in an 2
environmentally
responsible
manner.
SA29: Consider climate change impacts on marine water quality
Goal 11: Ocean in NWP ocean management authorities, policies, and programs.
environments are
protected by EPA SA30: Use available authorities and work with the Regional
programs that Ocean Organizations and other federal and state agencies Phase:
incorporate through regional ocean groups and other networks so that Assessment
shifting offshore renewable energy production does not adversely affect
environmental the marine environment.
o, Score:
conditions, and SA31: Support the evaluation of sub-seabed sequestration of CO,
other emerging S
and any proposals for ocean fertilization. 2

threats.

SA32: Participate in interagency development and
implementation of federal strategies through the National Ocean
Council (NOC) and the NOC Strategic Action Plans.
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Visions and
Goals

Strategic Actions

2012 Baseline
Assessment

Water Quality: Our Nation’s surface water, drinking water, and ground water quality are protected,
and the risks of climate change to human health and the environment are diminished, through a
variety of adaptation and mitigation strategies.

SA33: Encourage states and communities to incorporate climate
change considerations into their water quality planning.

SA34: Encourage green infrastructure and low-impact
development to protect water quality and make watersheds
more resilient.

Goal 12: SA35: Promote consideration of climate change impacts by Phase:
Protect waters of | National Pollutant Discharge Elimination System permitting Assessment
the United States | guthorities.

and promote
management of | SA36: Encourage water quality authorities to consider climate
sustainable change impacts when developing wasteload and load allocations Score:
surface water in TMDLs where appropriate.
resources. : : : 2
SA37: Identify and protect designated uses that are at risk from
climate change impacts.
SA38: Clarify how to re-evaluate aquatic life water quality criteria
on more regular intervals; and develop information to assist
states and tribes who are developing criteria that incorporate
climate change considerations for hydrologic condition.
SA39: Continue to provide perspective on the water resource
Goal 13: implications of new energy technologies.
As the nation
makes decisions | SA40: Provide assistance to states and permittees to assure that
to reduce its geologic sequestration of CO, is responsibly managed.
reenhouse gas - . - . Phase:
gemissions aﬁd SA41: Continue to work with States to help them identify o
polluted waters, including those affected by biofuels production, Initiation
develop . . .
. and help them develop and implement Total Maximum Daily
alternative
Loads (TMDLs) for those waters.
sources of energy
and fuel, the SA42: Provide informational materials for stakeholders to Score:
NWP will workto | ancourage the consideration of alternative sources of energy and L

protect water
resources from
unintended
adverse
consequences.

fuels that are water efficient and maintain water quality.

SA43: As climate change affects the operation or placement of
reservoirs, EPA will work with other federal agencies and EPA
programs to understand the combined effects of climate change
and hydropower on flows, water temperature, and water quality.
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Visions and . . 2012 Baseline
Strategic Actions
Goals Assessment
Water Quality (continued)
SA44: Monitor climate change impacts to surface waters and
Goal 14: ground water. Phase:
Response

Collaborate to
make
hydrological and
climate data and
projections
available.

SA45: Collaborate with other federal agencies to develop new
methods for use of updated precipitation, storm frequency, and
observational streamflow data, as well as methods for evaluating
projected changes in low flow conditions.

SA46: Enhance flow estimation using National Hydrography
Dataset Plus (NHDPlus).

Development

Score:

Working With Tribes: Tribes are able to preserve, adapt, and maintain the viability of their culture,

traditions, natural resources, and economies in the face of a changing climate.

Goal 15:
Incorporate
climate change
considerations in
the

SA47: Through formal consultation and other mechanisms,
incorporate climate change as a key consideration in the revised
NWP Tribal Strategy and subsequent implementation of CWA,
SDWA, and other core programs.

implementation SA48: Incorporate adaptation into tribal funding mechanisms, Phase:
of core programs, and collaborate with other EPA and federal funding programs to Assessment
and collaborate | SUPPOrt sustainability and adaptation in tribal communities.
with other EPA
Offices and Score:
federal Agencies 5
to work with
tribes on climate
change issues on
a multi-media
basis.
Goal 16: SA49: Collaborate to explore and develop climate change Phase:
Tribes have science, information, and tools for tribes, and incorporate local Assessment
access to knowledge.
information on
climate change SA50: Collaborate to develop communication materials relevant
for decision for tribal uses and tribal audiences. Score:
making. 2

Page 35




Visions and Goals

Strategic Actions

2012 Baseline

Assessment
Cross-Cutting Program Support
SA51: Continue building the communication, collaboration, and
training mechanisms needed to effectively increase adaptive Phase:
Goal 17: capacity at the federal, tribal, state, and local levels. Response

Communication,
Collaboration,

Development

o Score:
and Training
3
SA52: Adopt a phased approach to track programmatic progress Phase:
Goal 18: Tracking | towards Strategic Actions; achieve commitments reflected in the Response

Progress And

Agency Strategic Plan; work with the EPA workgroup to develop

Development

Measuring outcome measures.
Outcomes Score:
3
SA53: Work with the EPA Office of Research and Development
Goal 19: Climate | (ORD), other water science agencies, and the water research As:ehsisr::ent
Change and community to further define needs and develop research
Water Research | opportunities to deliver the information needed to support Score:
Needs implementation of this 2012 Strategy, including providing the
decision support tools needed by water resource managers. 2
Total Score:

42 of a possible
133
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APPENDIX 2:

National Water Program Climate Change Organizational Framework

EPA Planning and Budget

FY2011-2015 EPA
Strategic Plan
(Climate Change
Adaptation Strategic
Measures)

National Water Program
Planning and Budget

FY 2014 National Water
Program Guidance
(Climate Section)

EPA Cross-Agency
Adaptation Workgroup

EPA Climate Adaptation
Plan (June 2012)

Program Office/Region-
Specific Climate
Adaptation
Implementation Plans
(lune2013)

Assistant Administrator for
Water

(Deputy Assistant
Administrator chairs National
Water Program Climate
Change Workgroup)

National Water Program
Climate Change Workgroup

(HQ Water Program Offices
and EPA Regions)

2012 Climate Change
Strategy

2013 NWP Climate Change
Adaptation Plan (internal)

2013 NWP Climate Change
Adaptation implementation
Plan (part of Agency
Climate Plan)

EPA 10 Regional Offices

Climate Change Adaptation
Implementation Plans
(June 2013; part of Agency
Climate Change Implementation
Pians)

Interagency Climate
Change Adaptation Task Force

Water Resources Workgroup
EPA OW, Co-chair
National Action Plan: Priorities
for Managing Freshwater

Resourcesin a Changing
Climate

Interagency Advisory
Committee on Water
Information (ACWI)

Water Resources and
Climate Change
Workgroup (WRCCWG)

EPA OW, Federal Co-
chair

EPA Office of Water

State and Tribal Climate
Change Council
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Appendix 3:
National Water Program Climate Change Workgroup
Principal Members

Office of Ground Water and Drinking Water
Mike Muse

Curt Baranowski

Office of Science and Technology

Rachael Novak

Office of Wastewater Management
Veronica Blette
Karen Metchis

Caitlin Gregg

Office of Wetlands, Oceans and Watersheds
Michael Craghan
Kathleen Kutschenreuter

Julie Reichert

Office of the Assistant Administrator for Water
Mike Shapiro

Jeff Peterson

Joel Corona

Elana Goldstein

Ron Hoffer

David Bylsma

Regions

Region 1 -Mel Cote

Region 2 - Alexandre Remnek
Region 3 - Joe Piotrowski
Region 4 - Bob Howard
Region 5 - Kate Balasa

Region 6 - Jim Brown

Region 7 - Mary Mindrup
Region 8 - Mitra Jha

Region 9 - Suzanne Marr

Region 10 - Paula VanHaagen
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Disclaimer

To the extent this document mentions or discusses statutory or regulatory authority, it does so for
informational purposes only. This document does not substitute for those statutes or regulations,
and readers should consult the statutes or regulations to learn what they require. Neither this
document, nor any part of it, is itself a rule or a regulation. Thus, it cannot change or impose
legally binding requirements on EPA, States, the public, or the regulated community. Further,
any expressed intention, suggestion or recommendation does not impose any legally binding
requirements on EPA, States, tribes, the public, or the regulated community. Agency decision
makers remain free to exercise their discretion in choosing to implement the actions described in
this Plan. Such implementation is contingent upon availability of resources and is subject to
change.



Preface

The U.S. Environmental Protection Agency (EPA) is committed to identifying and responding to
the challenges that a changing climate poses to human health and the environment.

Scientific evidence demonstrates that the climate is changing at an increasingly rapid rate,
outside the range to which society has adapted in the past. These changes can pose significant
challenges to the EPA’s ability to fulfill its mission. The EPA must adapt to climate change if it
is to continue fulfilling its statutory, regulatory and programmatic requirements. The Agency is
therefore anticipating and planning for future changes in climate to ensure it continues to fulfill
its mission of protecting human health and the environment even as the climate changes.

In February 2013, the EPA released its draft Climate Change Adaptation Plan to the public for
review and comment. The plan relies on peer-reviewed scientific information and expert
judgment to identify vulnerabilities to EPA’s mission and goals from climate change. The plan
also presents 10 priority actions that EPA will take to ensure that its programs, policies, rules,
and operations will remain effective under future climatic conditions. The priority placed on
mainstreaming climate adaptation within EPA complements efforts to encourage and mainstream
adaptation planning across the entire federal government.

Following completion of the draft Climate Change Adaptation Plan, each EPA National
Environmental Program Office, all 10 Regional Offices, and several National Support Offices
developed a Climate Adaptation Implementation Plan to provide more detail on how it will carry
out the work called for in the agency-wide plan. Each Implementation Plan articulates how the
office will integrate climate adaptation into its planning and work in a manner consistent and
compatible with its goals and objectives.

Taken together, the Implementation Plans demonstrate how the EPA will attain the 10 agency-
wide priorities presented in the Climate Change Adaptation Plan. A central element of all of
EPA’s plans is to build and strengthen its adaptive capacity and work with its partners to build
capacity in states, tribes, and local communities. EPA will empower its staff and partners by
increasing their awareness of ways that climate change may affect their ability to implement
effective programs, and by providing them with the necessary data, information, and tools to
integrate climate adaptation into their work.

Each Program and Regional Office’s Implementation Plan contains an initial assessment of the
implications of climate change for the organization’s goals and objectives. These “program
vulnerability assessments” are living documents that will be updated as needed to account for
new knowledge, data, and scientific evidence about the impacts of climate change on EPA’s
mission. The plan then identifies specific priority actions that the office will take to begin
addressing its vulnerabilities and mainstreaming climate change adaptation into its activities.
Criteria for the selection of priorities are discussed. An emphasis is placed on protecting the most
vulnerable people and places, on supporting the development of adaptive capacity in the tribes,
and on identifying clear steps for ongoing collaboration with tribal governments.



Because EPA’s Programs and Regions and partners will be learning by experience as they
mainstream climate adaptation planning into their activities, it will be essential to evaluate their
efforts in order to understand how well different approaches work and how they can be
improved. Each Implementation Plan therefore includes a discussion of how the organization
will regularly evaluate the effectiveness of its adaptation efforts and make adjustments where
necessary.

The set of Implementation Plans are a sign of EPA’s leadership and commitment to help build
the nation’s adaptive capacity that is so vital to the goal of protecting human health and the
environment. Working with its partners, the Agency will help promote a healthy and prosperous
nation that is resilient to a changing climate.

Bob Perciasepe
Deputy Administrator

June 2013



This map was ceeated by the US EPA GIS Center
on 3/4/2013. Map Tracker ID: 9042




Prepared by the EPA New England Regional Adaptation Plan Workgroup

Workgroup Members:

Office of Ecosystem Protection:
Dave Conroy, Chief, Air Programs Branch
Mel Coté, Manager, Ocean and Coastal Protection Unit
Cynthia Greene, Manager Energy and Climate Unit
Lisa Grogan-McCulloch, Energy and Climate Unit
Ken Moraff, Deputy Office Director
Alison Rogers, Oceans and Coastal Protection Unit, ORISE Fellow
Jessica Hing, Air Permits, Toxic, Indoor Programs Unit, Schools
Marybeth Smuts, Air Permits, Toxic, Indoor Programs Unit Public Health/Indoor Air
Michael Stover, Indian Program Manager
Norman Willard, Energy and Climate Unit
Steve Winnett, Water Quality Branch
Shutsu Wong, Energy and Climate Unit

Office of Environmental Stewardship
Roy Crystal, Assistance and Pollution Prevention
Joanna Jerison, Chief Superfund Legal Unit
Rob Koethe, Toxics and Pesticides Unit
Thomas D’Avanzo, Director Assistance and Pollution Prevention

Office of Site Remediation and Restoration
Sherry Banks, Emergency Response and Removal Il
Elsbeth Hearn, Emergency Response and Removal |
Ginny Lombardo, Federal Facilities
John Podgurski, Response & Removal 11 Branch

Office of Regional Counsel
Tim Williamson, ORC air
Mark Stein, ORC water

Office of Administration and Resource Management
Alice Kaufman, Manager Facilities Unit

Office of Environmental Measurement and Evaluation
Greg Hellyer, Ecosystem Assessment Unit
Alan Vanarsdale, Ecosystem Assessment Unit

Office of the Regional Administrator
Emily Zimmerman, Communications
Amy Braz, Environmental Justice
Kathleen Nagle, Children’s Health
Kristen Conroy, Children’s Health
Rosemary Monahan, Smartgrowth



Table of Contents

LISt Of FIUI@S.ceiiiiiiiiiiiiiiiiiiiiiinnnneeettitiiiieiissssssisssssssssssssssseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnssssssssssessssssssss 9
I e - ¢ =P 9
I. REGIONAL CLIMATE CHANGE ADAPTATION (RCAP) EXECUTIVE SUMMARY......... 12
IL. EXISTING AND FORECASTED CONDITIONS .....cciiininmnesessmmssssssssssssssssssssessassassassssns 15
III. VULNERABILITY ASSESSMENT ......coioiiiniinsmsssenssmsssssssssssssssssssssssssssssssasssssssesssssnasssans 24
GOAL 1: Taking Action on Climate Change and Improving Air QUality.......ccccceriiirrrenneniiiiiiiinniiniiieenmenn. 24
A.  Overview of Potential Climate Change IMPaCES ......cc.veiiiieiiiieee ettt et e e e e et e e e e e snteeeeeeeanees 24

B.  Program-Specific VUINErabilities .........ccccuiiiiiieeiii ettt ettt e e re e et re e et e e e b e e e ssteeeenaaeesareaens 24
0Ozone (O3) and Nitrogen OXIidES (NOX).....ueeeeieciueieeeieiiiieeeeeiiteeeeeesiteeeeeesrreeeesesareeeeeesssseeeeeesssaseeeessreseesasssseneas 24
Particulate MAtter (PIV) .. ..uee ettt ettt e e e ettt e e e ettt e e e e e ettt e e e e eeasaeaeeeensbeeeeeaantaeseeeantaeeeeesansaneaaans 25

[[9Te [oTo T g X SR PO PP P PO PPPTOUPRTOPRRRIRt 25

1Y =T oL V2SO P PP TPRRRPRPPRPNt 25

[ORRN =3 o} o] fol=T o0 [=T o -] oo M@oY 00 ] o] [ =] s [o! IS UU 25
GOAL 2: Protecting America’s WatersS.....ccccceeeeeeiiiiiiiiiiiiiisisssssssssssemeesiiiiiiiiiisisssssssssssssessssisssssssssssssssssssssssssssssss 26
Cross-Program Water ManagemMENT.......uuuieieieiiieieie e eeeiesciirrrte ettt e e e e e e e s e sesssssbrsrataseeeeeeaeeesessesesssssnssssnsnseneeens 26

A.  Overview of Potential Climate Change IMPacES .....cccuiiiiiiiiiiiie et e e e et e e e s e satae e e e eeanees 27

B.  Program-Specific VUINErabilities ......ccoccciiiiii ittt ettt e e e et e e e e e st e e e s esaateeeesesanraeeeeennnens 28
Water QUAlitY STANTArAS. ....couviiieeiee ittt ettt st et sbe e st e e bt e sbe e s beesbeesabeenbeesatesabeenbaesaeeeates 28
Monitoring, AssessiNg, aNd REPOITING .....ceiieiuiiiei et e e e e e e et e e e e e seatre e e e essaraeeeeesataeeeeesnsaneaaanas 28
Total Maximum Daily LOBOS......ccccuiiiiieeeiiieeciee et e stee e st e st e e st e e eta e e sseeesataeeesseessssaessseeessaeennseeesnsesesssesannes 29
National Pollutant Discharge Elimination SYStemM.......cc.cioiiieeiii et e e e e e sere e e s e e enes 30
NONPOINt SOUICE IMANAZEMENT .ciiiiiiiiii i e e e e e e eeaeeeeeeeas e s babebereaaeeeaeaeaeaeesenansannnnes 30

WV BEIANAS -ttt sttt b e st e bt e s bt e st e e b sh bt e bt e e bt s a b e e bt e ehe e e a b e e bt e sht e e beenate st e e nbaenareeares 31
Ocean DUMPING aNd DIEAGING ..cccuveiieiieiiiiieeeettte e sestt e e e sesree e e e s srareeesseareeeeesesssaeeeeasssaeesssssssaaesessssseesesssnsseees 32
Yo el S U T 4V o -0 [ o FR PR RPN 32
Drinking Water, Wastewater, and Stormwater INfrastrUCtUre.........oooveeeeiericiee e 32
DriNKING Water QUAlITY c...uvveeeiieiiiee ettt e et e e e e et e e e e ettt e e e e eeabbeaeeesaataeeeeeassaeseeesstaeseeesantaneaaans 33

[GREN =3 } o] fol=T o a[=T o -] oo M@oY 0] o] [ F=] o[l ISP UUR 34
GOAL 3: Cleaning up Communities and Advancing Sustainable Development .............ccceiiiiimiiiiiieeemeeneececeseeennnnns 34
A.  Overview of Potential Climate Change IMPACS .......ceeeriirieiiieiiee s eee e e e rre e e e e see e e e e e e sneeeesnaeeesnneeeas 34

B.  Program-Specific VUINErabilities ......cccuciiiiiiiiiiiiiee ettt e e et e e e s e sante e e e s esant e e e e eesantaeeeeenanees 36
Longer-term Cleanups (e.g., Superfund Remedial, Superfund Removal, RCRA Corrective Action, TSCA).......... 36
EMErgency RESPONSE PrOZIam ..cciiiiii ittt tee et et e e e e e s r et e e e eeeeeeseessss s snbsbabeeeeaneeaeaeseesensnsansnnen 38
RCRA Hazardous Waste Management FaCilities .........oeiiioiiiiiii it e e e e et aaae e e e 39

Oil Program and Underground StOrage TANKS ......ccciccuiiieeieiiiieeeceiiieee e cesite e e e eeriaree e e s esaateeessenaeteeeesensreeeeessnsrenens 40

C.  Enforcement and COMPIANCE ....ccccueiiiieiiieeiii e cee et e e ee e ee e et e e st e e st e e e taeesneeeeneeeessteesanseeessseeesnseeannes 41
GOAL 4: Ensuring the Safety of Chemicals and Preventing Pollution..........cccccciviiireeemmmeeniiniiiininiinnnnnnssseeeseeen 41
T T ol [ [ OO PO S OO P PRSPPI 41

B. Enforcement, Compliance and Pollution Prevention .........ccuueeeieiiiiiee ettt riveee e e e snvae e e e eanees 42

3 0Y Fo T o= 4 11 ) PSRN 42



oY1 [V L aTo T g T 2 <AV a Lo o U RURUPRN 42

FacCilities and OPEratioNns ......ccccciiiiiiiiiiiiieeniiiiiiiiiiiiiiiieeeeessesssiississsietiatsssssssssssssssssssssssssssssssssnsssssssssssssssssssssssans 43
A.  Overview of Potential Climate Change IMPaCS .......ceeeiiieieiiieiieecee et esre e esre e e re e s eee e e sar e e e eareeesareeesnreeens 43
B.  Facility-Specific VUINErabilities .....ccooviiieiiee ittt sttt e st e e e sate e ssaaee e sareeens 43
Tribal and Vulnerable POPUIations..........ccciiiinemmmieiiiiiiiiiiiiissssssiseeeiiiiiiiisssssssssssssssssssssessssssssssssssssssssssns 44
S N | PO TP P PP PPPTRPPRTRTPPN 46
B LAY =T ST P PSP PPPPPPN 47
(SR VY- 15 (I [ o [o I oY 4 ol o [P UUR 49
Cross-Cutting VUINerabilities.......cccvveerreiiiiiiiiiiiiiiiinneeernnnninnssssssssssssssssseenss s sssssssssssssssssssssssssssssssssssssas 49
F N =1 1= -4V OO PP PP PPPPRORPPPPPPPIOE 49
= T o 10 a4 0] g 1oL [o T o L PP PP TP PPRRRPPR 50
IV PRIORITY ACTIONS ... criciriseissssmsssmsssessssssmsssmsssnssssssmsssmssssssmssmsssnssas ssmnssmsssnssasssmsssnssansnns 51
L0 7 52
L0 7 53
GOAL 3..ieiiiiiiiteeiiiiiteeiitittesietirressesteesssestensssssstessssssstessssssstsssssssstsssssssstsssssssstesssssssssssssssstessssssttensssssstesssssssssnnes 57
L0 4 I N 58
FACILITIES AND OPERATIONS....cuuiituiiitiiituiiieiiianiittsiimssseissssisssistssiorsssstsssistasstsssissssssssssstssssssasssssssssssssssssssssnsss 59
TRIBAL AND VULNERABLE POPULATIONS ....uittiiittiiiiaiitiniiensineeicissiotessismmsssisssissssstasssssssstssssssassssssssssssssssssssanses 59
CROSS CUTTING ACTIONS ..cuiiiiuiiiieniiienitianiiissiimemsiiresisissistsssimsssstsssstsssistasssssssstssssstsssstssssssasssssssstsnssstassssssssssnsssss 59
COMMUNICATIONS .....oiiiiiiiiiiiiiennntttereettiiiisssissssssssssssssssssessesesssssssssssssssssssssssseeeeestsesssssssssssssssssssssnssssenssessssssss 60
V. MEASUREMENT AND EVALUATION..... i crsrcmrcrsssssssssessssssssssssssessssssssesasssmssssssssssnsssmsssness 61
REFERENCES.....ctiitiitiiumiamimisnissisnississssssssssssssssssssssssssnsssssssansssssssasssssssssssssassassssssssnssnssss ssssssssnssassassassnnns 63

APPENDIX A: DETERMINING CRITERIA FOR IDENTIFYING ADAPTATION PRIORITY
L 00 0]\ 67

APPENDIX B: INITIAL TABLE OF VULNERABILITIES.......ccccomnnmmmmnmsssssssssn. 68



List of Figures

Figure 1: Route 107 Stockbridge, VT, AugUSt 29, 201 1......cccciuiiiiiiiieeiieeesiieeeciee e sre e esree e e e e svee s nee e e 12
Figure 2: Daily Peak PMy.5 Air QUAlItY INAEX ...vviiiiiiiiiee ettt sttt e e et re e s e saenaee e 12
Figure 3: Projected New Hampshire SUMMETS ......cccuiiiiiiieiiie et ettt e siee e sree e s ree e e sree s s nee e e e 15
Figure 4: EXtreme Heat iN BOSTON .......viiiiiiiiiiiieiie ettt ee e e e e s e e s s s e e e e e aeaeeaeesessssssannnnneres 16
Figure 5: Percentage Change in Very Heavy Precipitation .........cccoveiieciiee et 17
Figure 6: Projected 100-Year FIood ZoNne iN BOSTON .....ccuuieiiiieiiiiieciieeeciiee et s see e et e e vre e e savae s nte e e 19
Figure 7: NeW ENGland TrDES ....oeei oottt e e e s er e e e s et te e e e s srnbaeee e sennnaaeaee s 46
List of Tables

Table 1: Summary of State Adaptation Planning Efforts .........ceccveeiiiii i 23



List of Acronyms

ANR
AST
BAT
BCT
BIP
BMP
BPT
CAA
CCMP

CFR
cT
CWA
DEP
DOT
EGU
EPA
F
FEMA
FIFRA
FRP
GCCN
GIS
HUD
IPCC
LiDAR

NAAQS
NARS
NECIA
NH
NY
NEON

NEP
NEWMOA
NOAA
NOx
NPDES
MA

ME

OA

OPA

PCBs

Vermont Agency of Natural Resources

Above Ground Storage Tanks

Best Available Control Technology Economically Achievable.
Best Conventional Pollutant Control Technology
Balanced indigenous populations

Best Management Practices

Best Practicable Control Technology Currently Available
Clean Air Act

Comprehensive Conservation and Management Plans (in the National Estuary
Program)

Code of Federal Regulations

Connecticut

Clean Water Act

Department of Environmental Protection

Department of Transportation

Electric Generating Units

Environmental Protection Agency

Temperature in Fahrenheit degrees

Federal Emergency Management Agency

Fungicide and Rodenticide Act

Facility Response Plans

EPA Region I’s Global Climate Change Network
Geographic Information System (a mapping tool)
Housing and Urban Development

International Panel on Climate Change

Light Detection and Radar (a tool to determine topography using light beams
shot from an airplane)

National Ambient Air Quality Standards

National Aquatic Resource Surveys

Northeast Climate Impacts Assessment

New Hampshire

New York

National Ecological Observatory Network
www.neoninc.org/about/overview

National Estuary Program

Northeast Waste Management Officials Association
National Oceanographic and Atmospheric Administration
Nitrogen Oxides

National Pollutant Discharge Elimination System
Massachusetts

Maine

Ocean Acidification

Oil Pollution Act

Polychlorinated biphenyl

10


http://www.neoninc.org/about/overview

pH

PM 5

PPA

PPG

RCRA

RI

SDWA

SPCC
SUPERFUND

TITAN
TMDL

TSCA

UNH EPSCoR

USDA
USG
USGCRP

UST
VOC
VT
WARNS

pH scale measures how acidic or basic a substance is. It ranges from 0 to 14.
A pH of 7 is neutral. A pH less than 7 is acidic, and a pH greater than 7 is basic.
Particulate Matter 2.5 microns

Performance Partnership Agreement

Performance Partnership Grants

Resource Conservation and Recovery Act

Rhode Island

Safe Drinking Water Act

Spill Prevention and Control Countermeasures

Superfund is the federal government's program to clean up the nation's
uncontrolled hazardous waste sites

Threshold Indicator Taxa Analysis

Total Maximum Daily Load

Toxic Substance Control Act

University of New Hampshire Experiment Program to Stimulate Competitive
Research (EPSCoR) www.epscor.unh.edu/whats-epscor

United States Department of Agriculture

Unhealthy for Sensitive Group

United States Global Climate Research Program is a Federal program that
coordinates and integrates global change research across 13 government
agencies to ensure that it most effectively and efficiently serves the Nation and
the world. USGCRP was mandated by Congress in 1990.
http://www.globalchange.gov/home

Underground Storage Tanks

Volatile Organic Compounds

Vermont

Water and Wastewater Agency Response Networks

11


http://www.epscor.unh.edu/whats-epscor
http://www.globalchange.gov/home

I. Regional Climate Change Adaptation (RCAP)
Executive Summary

Climate change and its associated impacts to air, water and waste systems are challenging EPA’s
mission of protecting the environment and public health. One impact, increasing extreme
precipitation, has already taken a large toll on New England’s environment. In August 2011,
tropical storm Irene dumped three to five inches of rainfall throughout Vermont over two days,
with many areas receiving more than seven inches. Extensive flooding caused millions of
dollars of damage to infrastructure. Wells and public water systems were submerged and
contaminated with chemicals and pathogens, degrading safe drinking water supplies.*

Figure 1: Route 107 Stockbridge, VT, August 29, 2011°

Two months later, an unseasonably early
October snowstorm dumped one to two
and a half feet of snow, felled trees and
resulted in significant power outages
across the New England region.
Increased usage of local generators and
wood stoves in response to the loss of
power led to unhealthy ambient air
conditions, particularly for sensitive
groups.®

For over 40 years, EPA New England
has been protecting the region’s
environment and public health through
the implementation of air, water and waste programs. EPA New England has been working on
climate mitigation, greenhouse gas reduction strategies, since 2000 and since 2009 has had a
multi-media Global Climate Change Network that has educated EPA staff and worked on
climate mitigation and adaptation.

Figure 2: Daily Peak PM, 5 Air Quality Index*

In 2009, President Obama established an
Interagency Climate Change Task Force.
He called on that task force to develop
recommendations for adapting to climate
change with the goal of promoting a healthy
and prosperous nation resilient to climate
change. The Task Force’s 2010 report
recommended that every Federal Agency
develop a Climate Change Adaptation Plan.
EPA’s national Climate Adaptation Plan
was developed and released for public
comment on February 8, 2013. In 2011,
EPA’s Administrator Lisa Jackson asked

<
P ilai.plelphia

&irated: 2011-11-01 17:181412
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that all EPA regional and program offices develop climate adaptation plans to detail how we will
carry out the work in the agency-wide plan, taking into account the impacts on EPA’s regional
mission and operations. In September 2012, EPA New England convened 30 employees
knowledgeable in their media programs and asked them to assess the risks and impacts of
climate change that are and will be pertinent to the region’s mission and responsibilities, and to
develop a plan of action to address these risks and impacts within the region.

This draft regional climate adaptation plan outlines existing conditions in New England and how
we will incorporate the challenges of climate change into our programs and operations. Based on
global, regional and state specific scientific research and modeling projections, EPA New
England staff determined the vulnerabilities for our programs and facilities and identified priority
actions for both the chronic and episodic impacts of climate change.

The major chronic impacts reviewed include:
e Heat — Since 1970 the average annual temperature rose 2° F and the average winter
temperature 4° F.°
e Extreme Precipitation — Over the past 50 plus years the Northeast has seen a 74%
increase in the amount of precipitation falling in very heavy events (defined as the
heaviest 1% of all daily events).®
e Sea Level Rise - By 2100 it is expected to rise by 30 — 79 inches.’

The episodic impacts include:

e Flooding - In August 2011, tropical storm Irene caused $15.8 B in damages in Northeast
communities.®

e Ocean Storm Surge — In October 2012, Super Storm Sandy caused a storm surge of 9.2 ft
in NY City®. The coastal areas of CT and RI were also significantly affected.
According to The Boston Harbor Association report, if the storm had hit Boston 5.5
hours earlier on the high tide it would have caused a 5 foot storm surge that would have
flooded 6.6% of Boston.™®

For this plan, regional programs were reviewed and the vulnerabilities of these programs to one
or more of the above impacts were determined. For example, an increase in heat could increase
the number of unhealthy ozone days. Priority actions to address the vulnerabilities were then
drafted. Over 100 actions were identified. Each priority action was ranked based on its ability to
reduce risk, whether the action would protect a critical asset, whether it would be easy to
implement (i.e., whether it would be “low-hanging fruit”), whether it would leverage other larger
efforts, EPA’s unique role and capacity, the time frame to accomplish and the funding needed.

The final section of the plan lays out how these actions will be incorporated into the region’s
existing programs and how we will measure our progress. For instance, the Agency works with
the states and tribes on an annual basis to determine activities that EPA will fund. We will work
with the states and tribes to incorporate climate adaptation into those activities. Additionally, the
Region has a Global Climate Change Network (GCCN) made up of staff and managers from
every office in the Region and each year the GCCN develops a strategy for activities it expects to
accomplish for both climate change mitigation and adaptation. The priority actions identified in
this plan will be incorporated into the GCCN strategy on an annual basis.
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In order to gather stakeholder input, we have held ten webinars with the air, water and waste
interstate organizations whose members come from the six New England states air, water and
waste environmental agencies, New England nongovernmental organizations, the New England
Environmental Business Council, tribal leaders, tribal environmental managers and tribal historic
preservation officers. All of their input has been incorporated into this plan.

EPA New England will continue to evaluate the science and impacts of climate change and will

update the vulnerabilities and priority actions for our programs in order to reduce risk to New
England’s health and environment.
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II. Existing and Forecasted Conditions

Forecasted Climate Change Impacts in New England of Concern for EPA’s Regional Mission
and Operation

New England is well known for its varying seasons, rocky Figure 3: Projected New Hampshire
coastline, extensive beaches, and mix of both urban and Summers

rural settings. Over the last several decades, New England

has experienced noticeable changes in its climate. New

England is and will be uniquely impacted by climate - =8
change due to its population distribution, geography, 'E y 2 Ve
seasons and weather patterns. Below is a summary of g ;' | L4
existing conditions and forecasts for climate change . wie
impacts in New England in the future. As indicated by the ﬁ/ < AN P20

references, a key source of existing and forecasted
information is taken from the 2009 publication by the

United State Global Climate Research Program 2070-2099
(USGCRP), Global Climate Change Impacts in the United o
States. Where appropriate, we have also included =7 2070-2099

information used by New England States when considering
climate change impacts within their respective states.

Population Distribution in New England | /M Higher Emissions Scenario”
= ‘ Lower Emissions Scenario™
New England has a population of over 14 million, with a Hayhoe et L, Fig. from Frumhoff et al

large portion of the population located along a coast that

spans approximately 6,100 miles. From 1960 to 2008, Maine and New Hampshire had the
highest increase in the share of population in coastline counties.™* From 2010 to 2030, New
England’s population is projected to increase by eight percent.

Demographics

According to the Census, the population in the nation is aging. As compared with the rest of the
nation, New England has a larger proportion of the elderly and baby boomers (14.4%) than the
rest of the nation (13%)."* Four of New England’s six states are more densely populated than the
nation’s average.™* Rhode Island and Massachusetts are the second and third most densely
populated states with 91% of its population crowded into urban areas; and Connecticut is fourth
with as much as 88% of its population in urban areas.™
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Increases in Air Temperature

Since 1970, the average annual temperature in the Northeast has risen by 2°F and the average
winter temperature has increased by 4°F.® This trend is projected to continue. As shown in
Figure 3, by 2100 New Hampshire's summers could be as warm as North Carolina's summers are
today.*’

Over the same period, Boston is projected to experience Figure 4: Extreme Heat in Boston"®

an increase in the number of days reaching 100°F - from % P
an average of one day per year between 1961 and 1990 to 0 - (CREEIMULY iy igher Ermission Scenaric”
as many as 24 days per year by 2100.*® (See Figure 4.) N

Under a higher emissions scenario identified by the
Intergovernmental Panel on Climate Change (IPCC),
Hartford, CT could see as many as 30 days per year with
temperatures reaching 100°F.* These rising temperatures
have potential impacts on public health, ranging from
heat-related stress to infectious diseases. This is further

[ Days over 100°F .

T @

+— 1961-1990 2070-2099 -

w & o (=2]
o o o o©
‘ \

Days Per Year Over 90°F

]
o

07 jli
[ — |

1961-1990 2010-2039 2040-2069 20702099

explained in Public Health Impacts below. Hayhoe et al 3
The graph shows model projections of the
A potential exception to this trend of general warming in ALmESE O Sammar cays WL IVIItes

over 90°F in Boston, Massachusetts,

New England has been suggested by the Houlton Band of under lower and higher (referred to as

Maliseets, a federally-recognized tribe on the “even higher” on page 23) emissions
. . . . scenarios.91 The inset shows projected
Meduxnekeag River in Maine. They cite a reference that days over 100°F

suggests the eastern Maine coast may experience a
general cooling trend. Professor Emeritus George Jacobson, Climate Change Institute and
School of Biology and Ecology at the University of Maine, suggests that the reason for that is as
follows: the current cold coastal climate east of Penobscot Bay results from the twice-a-day high
tides in the Bay of Fundy, which bring to the surface the cold, deep water that has come into the
Gulf of Maine through the narrow Northeast Channel. This upwelling of cold water is expected
to continue in the future, and may limit the warming of the coastal ambient air, resulting in the
eastern coastal area of Maine remaining relatively cool, despite considerable warming inland.?

Seasonal Shift

Increased air temperature has already resulted in shifts in the seasonal patterns in New England
and that trend is projected to continue. In the winter, more precipitation is falling as rain rather
than snow, and as a result, there is a reduced snowpack. A 2011 Vermont Agency of Natural
Resources group of publications noted that the timing and form of precipitation affects the
quantities of water stored in surface waters and aquifers, potentially affecting the availability of
water for human use.?* The publications also state that in the spring, the ice on lakes and rivers
melts earlier, resulting in earlier peak river flows. The publications forecast that, combined with
reduced snowpack, earlier snow melt is anticipated to lead to an increase in frequency of summer
droughts.?® In addition, both the Commonwealth of Massachusetts and VVermont note that the
duration, timing, and frequency of seasonal precipitation and flooding are changing, resulting in
impacts on the hydrologic cycle and aquatic habitats and the organisms that depend on them,
including migratory fish and aquatic insects.?*** Summer low flows from increased drought
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frequency may also reduce aquatic habitats and make them more isolated. Lower flows may lead
to higher water temperatures, reducing the amounts of dissolved oxygen. All of these changes
have the potential to shift prevalent fish species and reduce cold-water fish populations,
potentially allowing new species to gain competitive advantages.

Pests and diseases affecting forests, crops, and marine life are also encouraged in a warmer
climate.?® The woolly adelgid, an aphid-like insect whose range had previously been limited by
the cold New England winters, is negatively impacting Eastern hemlock trees in New England
and altering stream quality.?’ In addition, some species previously unseen in New England are
expanding their ranges; Vermont has identified the invasion of Asian long-horned beetle in

addition to woolly adelgid® while Maine has seen Asian shore crab and Eurasian water milfoi

Changes in Precipitation Patterns

Warmer temperatures increase the rate
of evaporation of water into the
atmosphere, in effect increasing the
atmosphere's capacity to "hold"
water.®® Increased evaporation may dry
out some areas and increase
precipitation in other areas. In fact,
drought and increasing heavy
precipitation are not mutually exclusive
and may even happen in the same
locations. While winter precipitation is
projected to increase along with
temperature, little change is projected
for summer rainfall.>* Combined with
greater evaporation from higher
temperatures and earlier winter and
spring snowmelt, the summer and fall
drought risk for the Northeast is
projected to increase.®* At the same
time, in the Northeast, heavy

|.29

Figure 5: Percentage Change in Very Heavy Precipitation33

Percentage Change
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The map shows percent increase in the amount of precipitation falling in very heavy
events (defined as the heaviest 1% of all daily events) from 1958 to 2011 for each
region. There are clear trends toward a greater amount of very heavy precipitation
for the nation as a whole, and particularly in the Northeast and Midwest. (Figure
source: updated from (Karl et al. 2009) with data from NCDC)

precipitation events have increased more dramatically over the past 60 years than in the rest of
the country. As shown in Figure 5, in the northeast, the amount of very heavy precipitation
events from 1958 to 2011 has increased by 74%.% A study conducted by Environment America
found from 1948-2011, states that extreme storms increased in frequency by 85% in the New
England states and that Rhode Island, New Hampshire, Massachusetts, and Vermont had the
largest increases in extreme storms in the country.® This increasing trend is projected to
continue into the future. The Commonwealth of Massachusetts projects that rainfall during the
wettest five days of each year will increase 10% by mid-century and by 20% by 2100.%

Sea Level Rise

Between 1880 and 2011, absolute global sea level rose at an average rate of 0.07 inches per year;
however, from 1993 to 2011, average sea level rose at a rate of 0.11 to 0.13 inches per year,
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nearly twice the long term trend.*® The IPCC has projected that the sea level will rise between 7
and 24 inches by the end of the 21* century.®” However, this projection does not include the
influence of the melting of the polar ice sheets. The Arctic Monitoring and Assessment
Program, which does include contributions from the melting arctic ice sheets, predicts sea-level
will rise approximately 30 to 60 inches by the end of the century.*® Two New England States --
New Hampshire and Massachusetts -- cite a 2008 study by Pfeffer, J. T. et al*® that includes the
contribution to sea level rise from the melting of the Greenland and West Antarctic ice sheets
which suggests that, sea levels could rise as much as 79 inches by 2100.*° The City of Boston
projects that the Boston’s sea level rise will range from 24 to 72 inches by the end of the century,
depending on how quickly the ice in Greenland and Antarctica melt.**

In June of 2012, a USGS study published in Nature Climate Change stated that between 1950-
1979 and 1980-2009, sea levels between Cape Hatteras and Boston rose approximately three to
four times faster than the global average.** Taking subsidence at a rate of six inches per century
into account, the state of Rhode Island Coastal Resources Management Council has begun to
plan for a 36 to 60 inch sea level rise by 2100 and they have codified their projection in state
regulations.*® Other states, such as Massachusetts, also cite subsidence as a potential factor
influencing the magnitude of local sea level rise.**

Increased Flooding and Storm Surges

In the past 50 years, there has been an increase in flooding in New England, both in coastal and
inland areas threatenin%; manmade and natural infrastructure. New England’s industrial
development in the 19" century was along its rivers where the water could be used as a source of
energy. Many of these facilities still exist today and are vulnerable to river flooding. Between
1955 and 1999, floods accounted for $16.97 million in damage annually in Vermont alone.* In
2011, tropical storm Irene dumped three to five inches of rainfall throughout the state over two
days, with many areas receiving more than seven inches.*® The extensive flooding caused
millions of dollars of damage to Vermont’s infrastructure including damage to 500 miles of road
and 200 bridges. The cost of rebuilding this infrastructure is estimated to be up to 250 million.*’
Wells and public water systems were submerged and contaminated with chemicals and
pathogens, thereby affecting safe drinking water supplies.*® A state-wide drinking water advisory
was issued to warn citizen of the possibility of harmful chemicals or bacteria in their flooded
wells. Approximately 30 public water systems issued “boil water” notices, affecting
approximately 16,590 people. Seventeen municipal wastewater treatment facilities also reported
compromised operations*°and private water supply wells were also affected. The Vermont
Department of Health distributed over 3,000 free bacterial sample kits for homeowners to test
their wells. Of the test kits returned to the Department for testing, 37% were positive for total
coliform (of the 37, 8% were positive for E.coli). Lastly, hazardous waste spills increased by a
factor of fourteen during the first week after tropical storm Irene.® Projecting forward, Vermont
anticipates the increasing probability of high-flow events could be as high as 80%.>*

Coastal flooding is also an issue for New England. It is expected that the combination of a
projected increase in heavy precipitation and sea level rise will lead to more frequent, damaging
floods in the Northeast.>? Less winter precipitation falling as snow and more as rain will also
increase the number and impact of flooding events as the frozen ground is unable to absorb the
winter rain. Sea level rise, storm surges, hurricanes, erosion, and the destruction of important
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coastal ecosystems will likely contribute to an increase in coastal flooding events, including the
frequency of current "100-year flood" levels (severe flood levels with a one-in-100 likelihood of
occurring in any given year). Figure 6 shows the current Federal Emergency Management
Agency 100-year flood zone (hatched darker blue) as well as the extent of the projected 100-year
flood zone in 2100 (lighter blue) for the waterfront/Government Center area of Boston under a
“higher-greenhouse gas emissions scenario” used by the Northeast Climate Impacts Assessment
(NECIA) in a report titled Climate Change in the U.S. Northeast.>®> What is now considered a
once in a 100-year coastal flood in Boston is expected to occur, on average, as frequently as
every two to three years by mid-century and once every other year by late-century — under either
emissions scenario identified by NECIA.

Figure 6: Projected 100-Year Flood Zone in Boston™
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Increase in Fresh and Ocean Water Temperature and Acidification
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In addition to changes in the level of the sea, the physical and chemical properties of the ocean
are changing. As the air temperature warms, it warms the ocean. Globally, sea surface
temperatures have been higher during the past three decades than at any other time since reliable
observations began in 1880.>* Warmer fresh and salt waters hold less dissolved oxygen making
“hypoxia”* more likely, fostering harmful algal blooms, and changing the toxicity of some
pollutants.>®

The pH level of seawater has decreased significantly since 1750, and is projected to drop much
more dramatically by the end of the century if carbon dioxide (CO,) concentrations continue to
increase as the oceans absorb this CO,.%® According to the 2011 Massachusetts’ Climate Change
Adaptation Report, pH levels are projected to decrease by 0.1- 0.3 by 2100, making the ocean
more acidic.”” As EPA stated in the draft National Water Program 2012 Strategy: Response to
Climate Change,® scientific research over the last 10 years indicates serious implications of
ocean acidification for ocean and coastal marine ecosystems. In its 2010 report, Ocean
Acidification: A National Strategy to Meet the Challenges of a Changing Ocean, the National
Research Council® concludes that ocean chemistry is changing at an unprecedented rate due to
human-made CO; emissions. The report also states that “while the ultimate consequences are
still unknown, there is a risk of ecosystem changes that threaten coral reefs, fisheries, protected
species, and other natural resources of value to society.” Of particular concern in New England
is the threat that acidification has for shellfish populations, especially soft shelled clams, and
research on this issue is underway in Maine and elsewhere.

Public Health Impacts

Extreme heat events can and have impacted human health. A three day heat wave (temperatures
reaching triple digits on two days) in Chicago in 1995 led to nearly 700 heat-related deaths.®
The possibility of similar heat waves are increasingly likely in New England as projections for
the number of days per year over 100°F grow (see Figure 4). In September 2010, Maine
experienced a heat wave in which many schools closed due to excessive heat and the fact that
schools do not have air conditioning. During this heat wave, the National Weather Service issued
an advisory warning that “the high heat and humidity combined with the long duration of the
current heat wave would make conditions uncomfortable and potentially dangerous especially in
hot buildings without air conditioning or proper ventilation.”®

The combination of warmer temperatures and extreme weather events encourages the spread of
infectious diseases in two ways: warming expands the geographic conditions conducive to
transmission of vector-borne diseases while extreme events often leave clusters of mosquitos,
and water and rodent-borne diseases (and spread toxins).®* Case reports of tick-borne Lyme
disease rose eight-fold in New Hampshire in the past decade and 10-fold in Maine (and today
include all of its 16 counties). Babesiosis, or animal malaria, also carried by ticks, is growing in
the northeast and threatens the blood supply.®

Every summer over the last 10 years, New England suffered with an average of 36 days of
unhealthy air (days of exceedances ranged from 11-53). In New England, high ozone levels

! Hypoxia occurs when dissolved oxygen declines to the point where aquatic species can no longer survive)
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usually occur between 1:00 and 7:00 pm from May through September.®* It is expected that with
an increase in temperature, New England will see more days with unhealthy air quality.

Particulate pollution is also an air quality issue in New England. Particulate pollution is
produced by a wide variety of natural and manmade sources, including factories, power plants,
municipal solid waste incinerators, construction activity, fires, natural windblown dust, and
motor vehicles, especially diesel engines. With increased temperatures, there is a corresponding
increase in electricity demand due to the increase in air conditioning use, which leads to
increases in emissions of nitrogen oxides (NOXx) and particulates.

Built Environment-Housing and Indoor Air

In the United States, citizens spend over 90% of their time inside with an estimated 70% of that
time spent in their homes. The US Census’s American Housing Survey in 2009 reported that
nearly 6 million housing units have moderate to severe physical infrastructure problems.® The
National Center for Healthy Homes citing this Census study states that the most common
problems in American housing are water leaks from the outside (11%) and inside (8%), roofing
problems (6%) and damaged walls (5%). According to the Census’s American Community
Survey Summary from 2007-2011, only 14% of the homes in the nation were built before 1939.
In New England 28% of the homes were built before 1939.°® These older homes were built prior
to many of the new construction codes and may be more susceptible to structural problems. In
addition, the northeast has a higher percentage of multi-family structures; 63% of family homes
in the northeast are single family homes, as opposed to 83% in the United States as a whole.®’
New England housing units also rely more on the use of fuel oil or kerosene. In New
Hampshire, Vermont and Maine over 50% rely on these fuels for heating vs. only 7% in the
entire nation.®® These fuels are delivered by fuel trucks and those deliveries could be disrupted
by severe weather events. All of these factors combined indicate that New Englanders are
potentially exposed to more indoor pollutants than those in other parts of the US.

Adaptation Planning Underway in New England

Because of the susceptibility of New England to climate change impacts, New England federal,
regional, state agencies, and non-government organizations have already begun addressing this
issue. New England states in particular have been out in front of the nation in planning for both
climate mitigation and adaptation. Table 1 summarizes the adaptation efforts of the New
England states, and the adaptation activities are expanded upon below:

e In 2005, the Governor’s Steering Committee on Climate Change for Connecticut
produced a Climate Change Action Plan focusing on greenhouse gas emissions. In 2010,
the Adaptation Subcommittee of the Governor’s Steering Committee produced a report
“The Impacts of Climate Change on Connecticut Agriculture, Infrastructure, Natural
Resources and Public Health,” detailing the potential impacts of climate change. In 2011,
this subcommittee produced a draft report addressing adaptation strategies in light of
identified impacts, “Connecticut Climate Change Preparedness Plan.” This report has not
been finalized.
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In 2007, the University of Maine’s Climate Change Institute was asked by Governor
Elias Baldacci to conduct a preliminary analysis on the impact of climate change on the
state.®® The resulting report was titled “Maine’s Climate Future: An Initial Assessment.”
In 2009, the Maine Department of Environmental Protection (Maine DEP) was charged
by the 124™ Maine Legislature to build upon the “Maine’s Climate Future” report,
convening a stakeholder group and evaluating the available options for adaptation.
Maine DEP’s report was published in 2010 as “Adapting to Climate Change in Maine.”
In 2008, Massachusetts’ Global Warming Solutions Act led to the establishment of a
Climate Change Adaptation Advisory Committee that produced a report on adaptation
strategies in light of predicted climate changes for the state. The report, published in
2012, provided conclusions and recommendations by the committee regarding anticipated
climate change and future adaptation strategies. In addition, the report provides sector-
specific impacts and adaptation strategies.

In December 2007, Governor Lynch of New Hampshire established a Climate Change
Policy Task Force, charging the group with the development of a Climate Action Plan for
New Hampshire. The report was published in March 2009. The final report focused on
greenhouse gas emissions reductions to address climate change but also identified
anticipated future impacts of climate change on various sectors: agriculture, forestry and
waste, electric generation, transportation and land use.

In 2010, Rhode Island’s Climate Change Commission was established through the state’s
Climate Risk Reduction Act. In November 2012, a progress report was produced;
summarizing key climate risks and vulnerabilities to those risks, identifies existing
climate change adaptation initiatives, and highlights the areas that have yet to be
addressed. In addition, in Section 145 “Climate Change and Sea Level Rise” of Rhode
Island’s Coastal Resources Management Program, Rhode Island has codified in
regulation that future policies, plans, and regulations proactively plan for and adapt to
climate change and sea level rise.”

From 2010 to 2012, Vermont’s Agency of Natural Resources (Vermont ANR) developed
a series of sector-based white papers as part of an initial education effort. Sectors
included: agriculture, water resources, recreation, forestry, public health, public safety,
fish and wildlife, and transportation. Vermont ANR expects to have a vulnerability
assessment and adaptation strategy for Vermont lakes, rivers, forests, and wetlands,
including those natural communities and the organisms that inhabit them in 2013.
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Table 1: Summary of State Adaptation Planning Efforts

State

Summary of Adaptation Effort

Connecticut

Initial Adaptation Plan Complete (Draft Climate Change Preparedness
Report, 2011: http://ctclimatechange.com/wp-content/uploads/2012/04/Draft-
2011-Connecticut-Climate-Change-Preparedness-Plan.pdf, The Impacts of
Climate Change on Connecticut Agriculture, Infrastructure, Natural
Resources and Public Health, 2010: http://ctclimatechange.com/wp-
content/uploads/2010/05/Impacts-of-Climate-Change-on-CT-Ag-Infr-Nat-Res-
and-Pub-Health-April-2010.pdf)

Maine

Initial Adaptation Plan Complete (Maine Adaptation Report, 2010:
http://www.maine.gov/tools/whatsnew/attach.php?id=369026 &an=1, Maine’s
Climate Future, 2009:
http://climatechange.umaine.edu/research/publications/climate-future)

Massachusetts

Initial Adaptation Plan Complete (Climate Change Adaptation Report, 2011:
http://www.mass.qov/eea/air-water-climate-change/climate-change/climate-
change-adaptation-report.html)

New
Hampshire

Initial Adaptation Planning Process Underway (Climate Action Plan, 2009:
http://des.nh.gov/organization/divisions/air/tsh/tps/climate/action plan/docum
ents/nhcap final.pdf)

Rhode Island

Initial Adaptation Planning Process Complete (Adapting to Climate Change in
the Ocean State, 2012:
http://www.rilin.state.ri.us/Reports/Climate%20Change%20Commission%20P
roq%20Report%20Final%2011%2015%2012%?20final%202.pdf)

Vermont

Initial Adaptation Planning Process Underway (Vermont Climate Change
White Papers, 2010-2012:
http://www.anr.state.vt.us/anr/climatechange/Adaptation.html)

In addition to state activity related to adaptation, there are adaptation planning activities
occurring at the municipal level as well. For example, Boston, MA; Cambridge, MA,; Portland,
ME; Scarborough-Old Orchard Beach, ME; and several communities in New Hampshire and the
Metropolitan Area Planning Council, a regional planning agency that serves over one hundred
cities and town in Metropolitan Boston, are all engaged in adaptation planning.”™ In 2011, EPA
New England, in coordination with the Institute for Sustainable Communities, launched the New
England Municipal Sustainability Network (NEMSN), which fosters peer to peer communication
between municipal sustainability practitioners across the region on key priorities including
climate change adaptation. In December of 2011 the NEMSN sponsored climate adaptation
training for themselves. At the federal level, in 2010, the New England Federal Partners Climate
Workgroup was formed and it includes 17 federal agencies and their staff including NOAA,
EPA, FEMA, and Department of Interior who are working and coordinating on climate change
adaptation and mitigation activities.
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III. Vulnerability Assessment

This section contains a preliminary assessment of the vulnerabilities of key EPA New England
programs to the impacts of climate change. It builds on the work presented in Part 2 of EPA’s
agency-wide Plan,’® and is structured by the goals in EPA’s FY 2011-2015 Strategic Plan.”
These vulnerabilities were identified by the EPA New England Adaptation Planning Workgroup.
Note that EPA New England has not conducted a quantitative vulnerability assessment, but has
qualitatively evaluated the nature and magnitude of risks associated with climate change impacts.
This assessment is based on best professional judgment within EPA at this time and may change
in the future as our understanding of climate science evolves.

GOAL 1: Taking Action on Climate Change and Improving Air
Quality

A. Overview of Potential Climate Change Impacts

Communities within New England face public health and environmental challenges from
ambient and indoor air pollution. Climate change will increase these challenges. EPA New
England partners with federal, state, tribal and local agencies to protect public health and the
environment by directly implementing programs that address air quality (indoor and outdoor),
toxic pollutants, climate change, energy efficiency, pollution prevention, industrial and mobile
source pollution, radon, acid rain, stratospheric ozone depletion, and radiation protection.
Several program areas are vulnerable to future climate conditions that may be characterized by
elevated baseline temperatures, increased frequency and duration of heat waves, more extreme
swings in weather conditions (drought and precipitation events), and more severe hurricanes and
coastal storms. These future conditions will present challenges to EPA to achieve its core
mission.

B. Program-Specific Vulnerabilities

Ozone (03) and Nitrogen Oxides (NOx)

New England has made progress in attaining the National Ambient Air Quality Standards
(NAAQS) for ozone but problem areas remain. The southern New England states and the coastal
areas of New Hampshire and Maine will face new challenges if EPA adopts a more stringent
ozone standard in the future. Although there are continuing NOx and volatile organic compound
(VOC) emission reductions from ongoing control strategies for on-road and non-road mobile
sources and fossil-fueled fired power plants, future climate conditions may make it more difficult
to attain the NAAQS for ozone.

Impacts on Oz and NOx programs:
¢ Increased emissions from biogenic sources such as trees and the potential for increased
NOx emissions from fossil-fuel burning power plants operating during peak electricity
demand periods with increased temperatures.
e Increased rate of ozone production in the atmosphere with increased temperatures.
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e Additional O3 production and inter-regional transport due to prolonged heat waves,
stagnation and increases in upwind emissions, and length of the ozone season may be
extended into early spring and late fall.

Particulate Matter (PM)
Similarly, New England has seen much progress in attaining and maintaining the NAAQS for
PMys,

Impacts on PM program:

e Due to increased regional temperatures, there is the potential to see increases in certain
air pollutants from power plants (e.g., sulfur dioxide [SO,], particulate matter less than
2.5 micrometers in diameter [PM, ], etc.) during peak electricity demand, which may
contribute to other local air quality problems.

e Increased use of emergency generators to meet peak demand due to higher temperatures.

e PM,sviolations from local increases in PM, s due to the use of backup electricity (e.g.,
generators) and heat (e.g., wood stoves, fireplaces) sources because of increased extreme
weather events and resulting power outages.

e PMy;sviolations from local increases in PM, s due to the uncontrolled burning of storm
debris after intense weather events.

Indoor Air
Impacts on indoor air program:
e Increases in mold and other indoor air pollutants due to increase in flooding or leaks from
storm events. In addition, increased exposures as people spend more time inside due to
extreme events.

Mercury
Impacts on mercury program:

e Increased mercury emissions from legacy deposits from dramatic warming of the boreal
forests in the Northern Hemisphere (Canada, Siberia and Northern Europe).

e Mercury in soils and vegetation may be emitted with increased wildfires adding to the
global atmospheric reservoir.

e Mercury deposition in New England waters and subsequent mercury contamination of
fish and wildlife may continue and possibly increase with the increase in extreme weather
events.

e Precipitation events will incorporate a fraction of this global pool in rain and snow, thus
contributing to mercury pollution in the region. Therefore, local and regional efforts to
achieve water quality loading thresholds (Total Maximum Daily Loads, TMDLS) may be
more difficult to achieve.

C. Enforcement and Compliance

Region 1 conducts both Clean Air Act (CAA) enforcement and compliance assistance to the
regulated community on meeting EPA air quality regulations. Increasing resource demands as a
result of climate change impacts could put additional strain on the use of declining resources for
these Enforcement/Compliance activities.
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Impacts on enforcement and compliance programs:

Increased power plant peaking demand could increase the likelihood of emergency
generators being used to meet the peak demand due to increased temperatures and higher
mean summer temperatures.

Ambient ozone levels are likely to rise, as well as concentrations of particulate matter.
This may lead to a greater need for Enforcement/Compliance resources to address
subsequent performance standards violations as EPA and states tighten those standards to
address rising ambient concentrations of ozone and PM.

There may be an increased burden on compliance and enforcement staff to respond to an
increased number of industry inquiries for regulatory interpretations and CAA
applicability determinations to ensure consistent application of regulatory requirements
across the country.

Major storm or heat events could result in an increased number of requests for temporary
waivers from regulatory requirements, including requirements for gasoline and diesel
fuels.

GOAL 2: Protecting America’s Waters

Cross-Program Water Management

While considerable progress has been made since the enactment of the Clean Water Act and the
Safe Drinking Water Act, America’s waters continue to be threatened by pollutants including
excess nutrient loadings, stormwater runoff, invasive species and drinking-water contaminants.
EPA works with states and tribes to develop nutrient limits and to restore and protect the quality
of the nation’s streams, rivers, lakes, bays, oceans and aquifers. EPA also uses its authority to
address urban rivers; to ensure safe drinking water; and to reduce pollution from nonpoint and
industrial dischargers. ™

At EPA New England, protection of regional waters occurs through ten programs:

CoNooa~wWNE

Water Quality Standards;

Monitoring,

Assessing and Reporting;

Total Maximum Daily Loads (TMDLSs);

National Pollutant Discharge Elimination System (NPDES);
Nonpoint Source Management;

Wetlands;

Dredging/Ocean Dumping;

National Estuary Program;

10 Drinking Water, Wastewater, and Stormwater Infrastructure; and
11. Drinking Water Quality.
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A. Overview of Potential Climate Change Impacts

In March 2012, EPA published the draft 2012 National Water Program Climate Change
Strategy’® which describes the following impacts to water resources.

Increases in water pollution due to warmer air and water temperatures and changes
in precipitation patterns, causing an increase in the number of waters categorized as
“impaired,” with associated impacts on human health and aquatic ecosystems.

Impacts on water infrastructure and aquatic systems due to more extreme weather
events, including heavier precipitation and tropical and inland storms.

Changes to the availability of drinking water supplies due to increased frequency,
severity and duration of drought, changing patterns of precipitation and snowmelt,
increased evaporation, and aquifer saltwater intrusion, affecting public water supply,
agriculture, industry, and energy production uses.

Waterbody boundary movement and displacement as rising sea levels alter ocean and
estuarine shorelines and as changes in water flow, precipitation, and evaporation affect
the size of wetlands and lakes.

Changing aquatic biology due to warmer water and changing flows, resulting in
deterioration of aquatic ecosystem health in some areas.

Collective impacts on coastal areas resulting from a combination of sea level rise,
increased damage from floods and storms, coastal erosion, salt water intrusion to drinking
water supplies, and increasing temperature and acidification of the oceans.

Indirect impacts due to unintended consequences of human response to climate change,
such as those resulting from carbon sequestration and other greenhouse gas reduction
strategies.

In New England, EPA has identified additional impacts that include:

Flooding from increasingly frequent and intense rain events as well as intense tropical
storms will tax aging infrastructure, including combined sewer systems, wastewater and
drinking water facilities and adversely impact water quality.

Dense coastal development and shoreline armoring with sea walls and other hardening
structures will wetland migration and lead to loss of wetlands as the sea level rises.
Increases in the extent of storm surge and coastal flooding will cause erosion and
property damage to the densely populated coasts.

Sea level rise may increase saltwater intrusion to coastal freshwater aquifers, resulting in
water resources that are unusable without desalination. Increased evaporation or reduced
recharge into coastal aquifers exacerbates saltwater intrusion.

Sea level rise will lead to direct and indirect losses for the region’s energy infrastructure
(e.g., power plants and located along the coast, marine facilities that receive oil and gas
deliveries), including equipment damage from flooding or erosion. Damaged energy
facilities also may be a source of pollution.

Aquatic ecosystem species composition and distribution will change due to sea level rise,
increased water temperatures, salinity distribution and ocean circulation, changes in
precipitation and fresh water runoff, and acidification. This will also result in potential
for new or increased prevalence of invasive species.
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B. Program-Specific Vulnerabilities

Water Quality Standards

Water Quality Standards are the foundation of the Clean Water Act — they designate the goals
and uses for water bodies, setting criteria to protect those uses, and establishing provisions to

protect water bodies from pollutants. States, territories, and authorized tribes establish water

quality standards, and EPA reviews and approves those standards.

Impacts on Water Quality Program:

e Salinity changes may create a need to reclassify some water bodies from fresh to salt
water.

e Recreation and shell fishing season onset and duration may change.

e Use Attainability Analyses for water bodies may change and standards may become
unattainable due to changing conditions.

e Assessing health risks may become more uncertain (e.g. the possibility that ocean
acidification may increase metals toxicity).

e The relative contribution of snowmelt vs. groundwater flow to stream flow could change,
affecting stream temperature regimes and biological conditions.

e Stream ecosystems will be affected directly, indirectly, and through interactions
with other stressors. Biological responses to these changes include altered
community composition, interactions, and functions. Effects will vary regionally
and present biomonitoring challenges for water-quality agencies that assess the
status and health of ecosystems.

e Some designated uses and their associated criteria may need to be removed or
changed based on monitored changes (e.g., intermittent streams may be dry for
longer periods of time in summer and no longer support certain aquatic life
forms).

e Some standards (i.e., pollutant-specific goals) may need to change to reflect more
sensitive environmental conditions (e.g., sediment criteria may need to be
developed to reflect increases in sediment loads).

Monitoring, Assessing, and Reporting

Our nation's waters are monitored by state, federal, and local agencies, universities, dischargers,
and volunteers. Water quality data are used to characterize waters, identify trends over time,
identify emerging problems, determine whether pollution control programs are working, help to
direct pollution control efforts to where they are most needed, and respond to emergencies such
as floods and spills.

Impacts on Monitoring Program:

e Current location of monitors may no longer be appropriate in order to effectively monitor
and assess changes and to provide access to the monitors (e.g. sea level rise, precipitation,
temperatures, stratification).

e Current detection protocols, criteria, monitoring and analysis may not be
sufficient to detect ocean acidification and/or salinity.

e Current timing of monitoring may not be sufficient in order to pick up seasonal shifts and
the full range of climate vulnerability, especially for recreational and aquatic life uses.
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e The current number of monitors used may not be sufficient to assess an increased number
of 303(d) impairment listings due to the increased stresses.

Total Maximum Daily Loads

Under section 303(d) of the Clean Water Act, states, territories, and authorized tribes are
required to develop lists of impaired waters. These are waters that are too polluted or otherwise
degraded to meet the water quality standards set by states, territories, or authorized tribes. The
law requires that these jurisdictions establish priority rankings for waters on the lists and develop
a Total Maximum Daily Load, or TMDL. A TMDL is a calculation of the maximum amount of
a pollutant that a waterbody can receive and still safely meet water quality standards.

Impacts on TMDL Program:

Over the past decade, EPA Region 1’s cross-program effort to address stormwater-related water
quality impairments has provided valuable experience in how to develop and implement TMDLSs
that address multiple environmental stressors resulting from various flow regimes. For example,
impervious surfaces in urban environments deliver a mix of pollutants and increased flow to
rivers and streams resulting in soil erosion, stream bank scouring, deposition of sediment and
nutrients increases in receiving waters. The increasing amount of impervious surfaces in urban
areas causes less precipitation to infiltrate into the ground, which may cause streams to
experience much lower base flows during dry conditions, along with low dissolved oxygen,
increased eutrophication, and higher stream temperatures. Flashy streamflow conditions (i.e.,
rapid increases in streamflow and velocity in response to rainfall, followed by rapid recovery to
pre-storm conditions) related to excessive stormwater runoff and corresponding droughts are
anticipated to become even more frequent and/or intense in response to further climate change.

Stormwater TMDLs now being implemented effectively on a sub-watershed basis involve the
use of surrogates for the mix of pollutants in stormwater (i.e., impervious cover, or flow).
Innovative and flexible approaches to TMDL development like this show promise for addressing
the complex challenges of climate change. For instance, under the surrogate approach, TMDL
end-points are tied to aquatic life use protections in State water quality standards, which provide
environmental protection based on whatever the current conditions happen to be (rather than
future projections based on past conditions). The technical basis for aquatic life use-based
TMDLs is derived from significant investments over the past 35 years developing state ambient
biological monitoring programs in our Region. Bioassessments (using ambient assemblages of
macroinvertebrates, fish, or algae that integrate the effects of multiple stressors over time), in
concert with physical and chemical monitoring data, now support the water quality assessment of
aquatic life use attainment for these surrogate TMDLs, and provide clear environmental
indicators of stream health under whatever the existing conditions are.

Summary of anticipated water quality programmatic climate change vulnerabilities includes:

e Challenges in quantitatively demonstrating how implementation of current stormwater
BMPs (occurring primarily through permitting programs), and NPS BMPs, will address
future changes in climate;

e Increased number of impaired waters requiring monitoring and assessment under both
wet and dry conditions;

e Increased number of 303(d)-listed waters requiring TMDL development;
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e More restoration and protection challenges for watershed protection and NPS programs;

e Additional local land use planning, stormwater and wastewater TMDL implementation
actions needed to achieve the TMDL endpoints (water quality standards);

e More compliance issues in impaired watersheds for NPDES and SDW programs;

e Increased need for resources at federal, state, and local levels to address these challenges.

National Pollutant Discharge Elimination System

Water pollution degrades surface waters making them unsafe for existing uses, including
drinking water, fishing, swimming, and other water recreation. As authorized by the Clean Water
Act, the National Pollutant Discharge Elimination System (NPDES) permit program controls
water pollution by regulating point sources that discharge pollutants into waters of the United
States. NPDES permits have a five year permitting cycle.

Impacts on the NPDES program:

e Current thermal discharge limits may not sufficiently account for increasing temperatures
of the influent and receiving waters.

e Balanced indigenous populations (BIP) in receiving waters may shift due to water
temperature increases

¢ Fish entrainment of different fish species could occur at power plant and industrial water
intakes with increased cooling water demand.

e Increased extreme precipitation and stormwater runoff will cause an increase in erosion
and sedimentation in receiving waters.

e Reduced flows in streams, especially during summer months, will likely not dilute
wastewater treatment plant and other facility effluents as they do now.

e Water quality standards and BAT/BPT/BCT (Best Available Control Technology
Economically Achievable / Best Practicable Control Technology Currently Available /
Best Conventional Pollutant Control Technology) technology-based limitations may not
account for site-specific effects of:

o0 changing ambient loading of metals and chemicals from acid deposition,
leaching of contaminated groundwater into discharge infrastructure or movement
of pollutants resulting from flooding, extreme precipitation and atmospheric
exchange,

o increasing difficulty of meeting permit requirements due to growing frequency of
extreme precipitation events, storm surge and sea level rise,

o changes in discharge toxicity of specific pollutants (such as ammonia),
cumulative effects of pollutants and persistence of certain pollutants due to
changing ambient surface water and air temperatures.

o A facility’s climate change mitigation or adaptation measures may not conform to
BAT/BPT/BCT technology-based limitations.

Nonpoint Source Management

Nonpoint source pollution comes from many diffuse sources and is caused by rainfall and
snowmelt runoff that picks up natural and human made pollutants and deposits them in lakes,
rivers, wetlands, coastal waters and ground water. State nonpoint source programs, developed
under the Clean Water Act (CWA) Section 319 Program, are working to meet this challenge.
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Impacts on the Nonpoint Source Management program:

Accounting for greater quantities of runoff and pollutant effluents, with more variability,
from both urban and suburban stormwater and agricultural sources.

Increasing heavy precipitation days and more concentration of runoff in intense storms is
likely to be more damaging to aquatic habitats, and carry more erosion-related pollutants
into water bodies.

Extended drought conditions that may cause inadequate stream flows and further stress
aquatic systems, including the vegetation that is used in riparian areas and in management
practices to filter, treat, and infiltrate effluent flows (e.g. best management practice
[BMP] utility may need to be reevaluated under future conditions).

Increased need to respond to requests for assistance from municipalities regarding
stormwater management implementation and financing methods.

Increased sediment could negatively impact pumped storage hydroelectric plants

Wetlands

Section 404 of the Clean Water Act requires EPA to concur with permits issued by the U.S.
Army Corps of Engineers to allow dredging or filling of wetlands. Wetlands function to protect
ecosystems, streams and other aquatic resources. Wetlands provide four crucial functions for
helping to make the Nation more resilient in response to climate change:

Coastal protection in the face of sea level rise and increased hurricane intensity, including
the ability to reduce wave energy;

Protecting Water Supplies in the face of increased drought conditions by providing
groundwater recharge and maintaining minimum stream flows;

Flood mitigation in the face of increased precipitation and storm frequency in the
northeastern United States. The capacity of wetlands and headwater streams to reduce
flood peaks, detain stormwater, and filter pollutants is critical to the protection of life,
property, and water quality;

Wetlands can serve to sequester carbon.

Impacts on wetlands program (coastal and inland wetlands):

Wetland migration due to sea level rise that inundate or submerge the wetlands.
Variability in salinity levels, caused by drought, sea level rise, and increased precipitation
and changes in the plant and animal species that inhabit the wetlands as well as potential
impacts on endangered species and/or critical habitats.

Increased sedimentation and nutrient loading, with increased precipitation potentially
changing wetland characteristics and structures.

Drying out of seasonal wetlands with increased drought, which may also potentially
change wetland characteristics.

Changes in soil dynamics may also affect wetland characteristics, such as hydrology,
size, and sediment types.

Physical damage or elimination of wetlands and dune structures that protect them due to
hurricanes and other seasonal changes.

Changes in temperature and rainfall patterns can affect the nature and distribution of
inland wetlands. Decreased precipitation and increased temperatures (greater evaporation
and less frequent flooding), can result in loss of vernal pools and shallow emergent
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wetland. These changes can affect the plant and animal species that inhabit the wetlands
and may cause potential impacts on endangered species and/or critical habitats. Sea level
rise may submerge/inundate wetlands, potentially changing wetland characteristics (e.g.
designation from fresh to saltwater wetland).

e Sea level rise and increased storm activity will increase erosion of salt marshes. For
coastal marshes, if sea levels rise at a rate that exceeds the accumulation of substrate
(marsh sediments) the coastal wetlands will break down due to inundation, erosion and
intrusion by salt water.

Ocean Dumping and Dredging

The Ocean Dumping and Dredged Materials Management programs established by Congress in
1972, prohibits ocean dumping of materials that would unreasonably degrade or endanger human
health or the marine environment.

Impacts on the Ocean Dumping and Dredging program:

¢ Increase need and frequency for dredging due to increased precipitation intensity, and
severe storms that may cause erosion and sedimentation of streams, rivers, and harbors.

e Earlier sedimentation due to shorter winters and earlier snowmelts.

¢ Shifting sediments and forming of shoals in harbors that impede safe navigation and may
require emergency dredging.

e Need for dredged materials to protect shorelines, beaches, dunes and marshes from sea
level rise.

National Estuary Program

The National Estuary Program (NEP) was established in 1987 to restore and protect the physical,
chemical, and biological integrity of “estuaries of national significance” by focusing our Clean
Water Act authorities in these highly productive ecosystems. There are 28 NEPs across the
country, six of which are entirely or partially within EPA New England. The NEPs promote
technical transfer of information, expertise, and best management practices to accelerate and
embellish implementation of “core” Clean Water Act programs. Lessons learned by the NEPs are
shared across the network of 28 programs nationally, as well as with other coastal watersheds
facing similar water pollution and water quality impairments. This approach has proven to be a
success over the past 25 years and the NEP is seen as a model for other comprehensive
watershed and community-based programs.

Impacts on the NEP Program:
¢ Biological communities are vulnerable to sea level rise, warming ocean temperatures,
acidification, and increased sedimentation and erosion caused by extreme precipitation
events as well as other impacts described in other water programs above.

Drinking Water, Wastewater, and Stormwater Infrastructure

The Clean Water Act and the Safe Drinking Water Act are the two primary federal laws that
protect water quality and specifically drinking water quality. Both laws include provisions that
authorize EPA to award annual grants to states to help capitalize their State Revolving Fund
(SRF) programs, which support construction and maintenance of wastewater, stormwater, and
drinking water treatment and conveyance infrastructure. The following are some of the most
significant threats to water infrastructure posed by climate change.
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Impacts on Drinking Water, Wastewater and Stormwater Infrastructure Programs:

Damage to infrastructure due to increases in flooding from extreme precipitation, storm
surges, loss of wetlands, and sea level rise.

Source water intake changes may be needed due to droughts and summertime extreme
heat.

Coastal infrastructure may be impacted by sea level rise.

Pathogen growth may be fostered due to warmer waters and may test the reliability of
drinking water disinfection.

Additional pollutant loadings of nutrients, pesticides, and other chemicals may challenge
drinking water treatment.

Fresh water supplies for all uses, particularly drinking water, may be at risk in coastal
areas with sea level rise.

Coastal aquifers may experience salt water intrusion where withdrawals are outstripping
recharge and increased pressure head from higher sea levels may worsen this problem.
Community drinking water intakes may end up in brackish waters as the salt front
migrates up coastal rivers and streams.

There may be an impairment of ability to treat wastewater or provide drinking water in
the aftermath of extreme weather events due to compromised energy infrastructure.

Drinking Water Quality

The Safe Drinking Water Act (SDWA) is the main federal law that ensures the quality of
Americans' drinking water. EPA sets standards for drinking water quality and oversees the
states, localities, and water suppliers who implement those standards.

Impacts on Drinking Water Quality Program:

Changes in aquifer recharge due to earlier ice breakup causing earlier peak river flows
may require changes in source and demand management.

Increased runoff and turbidity due to more precipitation falling as rain than as snow.
Source and demand management changes due to short-term droughts lasting 1-3 months
and more frequent days of extreme heat.

Threats to source water quality due to flooding, storm surges, coastal flooding, loss of
wetlands, and sea level rise.

Diminished reliability of future water supply may require water supply management and
water demand management practice changes.

Changes in the salt front of estuaries and tidal rivers due to sea level rise and fresh water
flow changes may result in increased pressure to manage freshwater reservoirs to increase
flows and attempt to maintain salinity regimes, in order to protect estuarine productivity
and drinking water supplies. Water quality standards in watersheds experiencing
reservoir depletion may need to reflect these conditions.

Biological expectations may need to be adjusted due to saltwater intrusion.

May become harder to meet drinking water standards due to higher flows with associated
erosion and sedimentation and lower flows and increased pollutant contamination and
reduced dissolved oxygen.

Increased contaminants in public drinking water sources and supplies due to runoff from
increased rain events.
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C. Enforcement and Compliance

e Extreme weather events can do significant and potentially long-term damage to drinking
water facilities and sewage treatment plants, resulting in contaminated drinking water and
the discharge of untreated sewage in violation of applicable requirements. Such damage
will increase the burden on Enforcement/Compliance programs to respond to these
violations and water quality impairments resulting from such damage.

e It may be physically more difficult to conduct compliance evaluations and inspections in
the field due to harsher weather conditions and extreme weather events. The weather
conditions could have an adverse effect both on the physical well-being of inspectors, as
well as on equipment used to monitor and test compliance. Weather conditions and the
aftermath of extreme weather events may affect our ability to actually collect samples
and determine compliance.

e Impacts on Enforcement/Compliance resources for enforcement of wetlands regulations
could be particularly impacted by the response to storm surges in vulnerable areas (see
wetlands section, above).

GOAL 3: Cleaning up Communities and Advancing Sustainable
Development

Contaminated site cleanup and waste/petroleum management occur under a variety of EPA
programs, most commonly Superfund (i.e., remedial, time-critical and non-time critical
removals, and emergency response), Resource Conservation and Recovery Act (RCRA), Toxic
Substance Control Act (TSCA) (e.g., polychlorinated biphenyls — PCBs), Clean Air Act (CAA)
(e.g., asbestos), and the Qil Pollution Act (OPA). A high percentage of cleanups, including most
Brownfields sites, are regulated through State programs.

A. Overview of Potential Climate Change Impacts

The potential climate change impacts described below broadly apply to each of the cleanup and
management programs; however, the implications of these climate change impacts may differ by
program.

For New England, the impacts that could most likely pose risks to contaminated sites (including
controlled, uncontrolled, and undiscovered contamination), waste management facilities, and
petroleum storage facilities are sea level rise, extreme storm events (precipitation and wind),
temperature extremes, and decreasing precipitation days and increasing drought intensity. Ocean
acidification and increased water temperatures may also pose additional risks to coastal
petroleum storage facilities and affect the natural bio-degradation of oils released to the
environment. Potential environmental conditions arising from these impacts and specific
examples illustrating how they could influence contaminated sites are described below. The
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likelihood and severity of climate change impacts can also be expected to vary considerably from
site to site depending on the location, cleanup technologies and approaches, and many other
factors.

Sea Level Rise: Sea level rise will affect coastal areas in every New England state except for
Vermont. The impact on contaminated sites, waste management facilities, and petroleum storage
facilities may be partially mitigated because sea level rise is expected to occur gradually over the
course of decades. This may allow additional time to appropriately plan for and respond to these
changing conditions (e.g., construction of berms, removal of wastes, and completion of shorter-
term treatment activities).

As a result of sea level rise, contaminated sites, waste management facilities, and petroleum
storage facilities located in vulnerable areas could be subject to inundation and salt water
intrusion. Inundation may lead to the release and dispersal of contaminants, physical damage to
remediation-related structures, degradation of coastal aquifers (thereby impacting cleanup
performance goals), and other adverse impacts. Saltwater intrusion may also impair habitat
restoration efforts; cause corrosion of underground tanks, piping, and other equipment; and may
lead to changes in soil/water chemical and biological properties, altering the toxicity, transport,
and natural degradation of contaminants.

Extreme Storm Events: Existing climate studies suggest that New England has been
experiencing more intense storm events. Unlike sea level rise, which predominantly affects
coastal areas, extreme storm events can impact a much wider range of contaminated sites. These
impacts could include:

e flooding of surface water bodies and surrounding land areas due to heavy precipitation
events (i.e., regional drainage)
flooding of coastal areas and rivers from storm surge due to higher intensity hurricanes
increased local surface runoff
increased infiltration of storm water into soils and elevation of water tables
increased wind damage and dispersion of contaminants

Because much of the historical development of industry and commerce in New England occurred
along rivers, coasts, and other water bodies, these areas often have a higher density of
contaminated sites, waste management facilities, and petroleum storage facilities. This increases
the number of these sites and facilities potentially vulnerable to flooding. Potential
consequences of this flooding include the spread of contaminants through erosion, dissolving of
contaminants, physical entrainment and deposition of soils or sediments, and flotation and
rupture of tanks or drums. Flooding and high winds may also result in the delay or impairment
of remedial operations, and damage to remediation and waste/petroleum management structures,
contaminated buildings, utilities and other related infrastructure. In addition, the increased
amounts of infiltration and runoff, and higher water table levels, could impact the performance of
remediation systems and require management of greater volumes of clean and contaminated
ground- and surface-water. In this way, increased precipitation events and hurricanes may
potentially impact sites even if they are remote from coastal areas and rivers.
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In addition, prior to the enactment of environmental laws, industrial wastes were routinely
discharged to these water bodies. As a result, many contaminants may exist within the layers of
sediment that accumulated over the years. Increased water flows due to extreme storm events
could potentially re-suspend these sediments and increase the risk of exposure, or damage
sediment caps, which are engineered covers intended to prevent contaminated sediments from
migrating. Furthermore, river flooding could also potentially cause the breaching or failure of
dams — such as old mill dams which are numerous in New England — resulting in the spread of
contaminated sediment previously contained by the dams. Such events could also cause flooding
impacts to sites or chemical facilities downstream.

Temperature Change: The direct consequence of elevated temperatures on contaminated site
cleanups is expected to be relatively limited. However, elevated temperatures could lead to
increased pressurization of storage containers, volatilization of hazardous materials, and other
factors which may affect design and operation of remediation systems and emergency response
actions. Worker health and safety concerns during site operations may also be impacted by
higher temperatures (e.g., handling of pressurized drums, heat stress to responders).

Decreasing Precipitation Days/Increasing Drought Intensity: Decreasing precipitation
compounded by higher ambient temperatures may increase drought conditions that could
adversely impact the function of remediation systems (e.g., vegetative layers on landfills,
phytoremediation). Droughts also may increase the potential for wildfires that could further
damage remediation systems, and cause contaminant releases from facilities used to manage
hazardous materials and wastes, and from buildings containing asbestos and other hazardous
construction materials.

Ocean Acidification: The acidification of sea water may adversely impact the corrosion and
degradation of pipelines and construction materials (e.g. concrete pads/berms) used to convey,
store, or contain petroleum products at coastal facilities.

Increased Water Temperatures: Increased water temperatures may lead to a change in native
or endemic organisms available for biotic degradation of petroleum released to the environment.

B. Program-Specific Vulnerabilities

Longer-term Cleanups (e.g., Superfund Remedial, Superfund Removal, RCRA Corrective
Action, TSCA)

Longer-term response cleanups such as those occurring under the Superfund remedial and
removal programs and the RCRA corrective action program are intended to significantly reduce
the dangers associated with the threats of and actual releases of hazardous substances, pollutants
and contaminants that pose an unacceptable risk to human health and the environment. Many of
these cleanups are also viewed as “permanent” solutions, and thus must be “protective” of
human health and the environment.

Impacts on Longer-term Cleanups:

Cleanups where waste is left in place (e.g., landfills, cap-in-place remedies) or involve treatment
that occurs over a long period of time (e.g., ground water pump & treat systems) could be

36



especially vulnerable to changes in climate. For remedies that are typically of much shorter
duration (e.g., soil vapor extraction, enhanced thermal treatment), the impacts of climate change
are more predictable and easier to factor into the selection and design of a particular remedy.
Some specific programmatic vulnerabilities are:

Climate change introduces uncertainties into the underlying assumptions that could affect
the selection and design of future remedies (e.g., precipitation records and floodplain
maps used for remedy selection and design may not account for future climate change
impacts) potentially leading to:
0 more extensive and costly remedies, such as excavation and removal of wastes, for
sites that are potentially vulnerable to sea level rise and flooding
0 designs that are based on conservative engineering assumptions to reflect uncertainty
over future environmental conditions (e.g., planning for increased surface water
runoff or infiltration from extreme storm events)
There could be physical damage to structures and other components of the site remedy
due to extreme flooding, hurricanes, winter rain/ice storms, and increased drought
conditions.
In some cases, cleanups that were once believed to be protective may no longer meet that
standard as changes in climate occur. This could result in extensive and potentially
costly redesign, and potentially create an extra demand on EPA and State legal and
technical resources.
Sites that were previously not considered or were excluded from cleanup programs may
now require reconsideration under site assessment programs (e.g., changes in the
direction and extent of contaminated ground water; collapse of abandoned, structurally
unstable buildings containing asbestos, lead paint, and other hazardous construction
materials).
The validity of past and ongoing modeling/monitoring could be affected by changing
environmental conditions (e.g., changing groundwater flow, groundwater and surface
water salinity and other chemical properties).
Assumptions made for the use and value of natural resources may be affected by changes
to those natural resources (e.g., degradation of an aquifer due to salt water intrusion).
Time-critical removal actions, which often bridge the gap between emergency response
actions and longer-term remedial actions, may involve unique challenges resulting from
climate change impacts, such as:

o The preliminary assessment/site investigation (PA/SI) phase of time-critical
removal actions does not currently include potential climate change impacts, and
the associated risk may not be factored into cleanup prioritization.

0 The remedy selection process that provides the foundation for more permanent
remedies may not adequately consider climate impacts.

o Time-critical removals often involve more labor intensive operations for the
length of the removal project, leading to additional vulnerabilities from acute
impacts of climate change (e.g. flooding and ground water level, temporary or
long-term power outages, extreme heat). These impacts may lead to increased
costs, decreased productivity, and increased migration of contaminants.

o Off-site disposal, waste transport, construction equipment, and laboratory
capacities may be overwhelmed by extreme storm events that may generate large
volumes of hazardous materials and debris (including household hazardous
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waste). The intermixing of hazardous materials and debris also increases disposal
costs and complicates the separation, collection, and transport of these materials.
Temporary, on-site staging of hazardous materials and debris may also be
adversely affected by flooding and other conditions that limit usable land space.
0 Extreme storm events may create chaotic conditions that increase health and
safety risks to personnel during time-critical removal and emergency response

actions (e.g., unstable buildings/structures; release and intermingling of hazardous

materials; physical hazards; contamination by biological wastes from the flooding
of waste water treatment facilities, sewers, etc.).

o Flooding may lead to increased need for dewatering, water treatment and other
remediation processes that can add greatly to the cost of cleaning up the site.

Emergency Response Program

EPA coordinates and implements a wide range of activities to ensure that adequate and timely
response measures are taken in communities affected by hazardous substances and oil releases
where state and local first responder capabilities have been exceeded or where additional support
is needed. EPA’s emergency response program responds to chemical, oil, biological and
radiological releases and large-scale national emergencies, including homeland security

incidents.

Impacts on Emergency Response Program:

Releases of hazardous materials or chemicals through high winds, flooding, and storm
surge and a need for increased frequency and intensity of emergency response for both
hazardous materials and oil. Current response resources, including laboratory
requirements, may not be adequate for responses to extreme events. Specific impacts
include:

o The industrial mill infrastructure along New England Rivers poses a unique threat to

the region. Many of these structures contain hazardous chemicals, oil, and
contaminated soil directly adjacent to streams and rivers that may release with
extreme storms and flooding events. Old, structurally unstable mill buildings
containing containerized hazardous substances or hazardous material as part of the
structure (e.g., asbestos, lead paint, PCBs) may collapse due to storm forces and cause
releases that could warrant response actions. Potential for failure of aging mill dams
will increase as frequency and intensity of storms stress the structures, leading to
potential impact to chemical and oil facilities downstream.

Increased number of brown/black outs will potentially lead to impacts with facility
processes (i.e. runaway reactions, heat reactions, failure of chemical processes)
Coastal hazardous material and oil facilities may be impacted by extreme storm
events (e.g., storm surge). The United States Coast Guard (USCG) has jurisdiction
over hazardous material and oil spills along the coast, but the U. S. EPA has
interagency agreements in place to support the USCG during responses.

Collection of household hazardous waste (HHW) and biological waste collection or
mitigation may be included in EPA’s mission during extreme weather events. In
preparation for more frequent events, additional planning may be necessary to plan
for response to these wastes
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e Pest type and range may change with climate changes and there may be an increase or
change in type of pesticides stored and transported across the region resulting in potential
increase in releases.

e Additional planning for emergency response may be needed:

o Brown and black-outs may cause releases and the frequency and intensity of storms
may need to be incorporated into current national and area contingency plans.

o Facility Response Plans (FRP) and Spill Prevention and Control Countermeasures
(SPCC) plans may not consider climate change impacts.

o Current regional debris management plans rely on historical climate assumptions and
do not address the increasing uncertainty in climatic extreme events.

o Additional planning may be needed as Stafford Act declarations (federal emergency
declarations) may be more frequent with a changing climate.

o Current energy infrastructure (oil, natural gas, nuclear) in New England may not
include climate change assumptions for emergency planning.

RCRA Hazardous Waste Management Facilities

The Resources Conservation and Recovery Act (RCRA) regulates, among other things, the
treatment, storage, and disposal of hazardous wastes. Owners/operators of these treatment,
storage, and disposal (TSD) facilities must generally obtain a permit for those activities.
Facilities that generate hazardous waste and store it for 90 days or less are also regulated under
RCRA. In New England, the individual states are authorized to implement this program in lieu
of EPA.

In order to operate as a TSD facility, the owner/operator must comply with numerous technical
requirements which ensure that covered activities can be conducted in a manner that is protective
of human health and the environment. These requirements apply to on-going hazardous waste
management units (e.g., drum and tank storage, surface impoundments, waste piles), as well as to
the closure (i.e., cleaning and decommissioning) of those units that are no longer in use. TSD
facilities must also conduct cleanup of past and present releases of hazardous constituents.

Impacts on RCRA Hazardous Waste Management Facilities:
The same climate change impacts that could affect contaminated site cleanups may also affect
the management and operation of hazardous waste facilities. Some examples are:
e Tanks containing hazardous waste could be damaged by high winds or flying debris
during hurricanes
e Integrity of drums and drum storage areas could be compromised by flooding, allowing
drums to be floated out of containment barriers, or cause intermingling of incompatible
wastes, etc.
e The potential for failure of process equipment (e.g., pressure relief valves, emergency
vent fans and pumps) could increase with increases in winter rain and ice storms.
e Over-pressurization of tanks containing volatile wastes and the emergency venting of
these wastes could occur with extreme ambient temperatures.
e Buildings or other structures used for indoor storage of waste piles could be damaged or
flooded in a hurricane causing the release of this material.
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e Emergency evacuation routes for facility personnel and the surrounding community, as
well as facility access by fire and other emergency response vehicles, could be flooded
or otherwise restricted due to an extreme storm event.

While the New England states are authorized to implement the RCRA hazardous waste
management program, EPA retains oversight authority to ensure compliance with the statute
and regulations and there may be a need for increased coordination to respond to climate
change impacts.

Some specific programmatic vulnerabilities for EPA in its oversight role are:

e Uncertainties in the underlying assumptions that could affect the design, operation and
management of hazardous waste facilities, including contingency planning (e.g., RCRA
TSD facilities must meet specific requirements if waste management units are located
within a 100-year floodplain).

¢ Financial assurance estimates for closure/post-closure may not reflect changing climate
change impacts on those activities.

Oil Program and Underground Storage Tanks

The Oil Pollution Act (OPA) was signed into law in August 1990. The OPA improved the
nation's ability to prevent and respond to oil spills by establishing provisions that expand the
federal government's ability, and provide the money and resources necessary, to respond to oil
spills. To reduce the likelihood of a spill, regulations issued under CWA Section 311(j)
(published in the Code of Federal Regulations, 40 CFR Part 112) require facilities that store oil
in specified threshold amounts to prepare spill prevention, control, and countermeasure (SPCC)
plans and to adopt certain measures to keep releases from reaching navigable waters. Certain
types of facilities that pose a greater risk of release must also develop plans to respond promptly
to clean up any spills that do occur”’. It is estimated that there are between 1,000 and 12,000
SPCC facilities per state and 200 FRP facilities in New England.

EPA created the Office of Underground Storage Tanks to carry out a Congressional mandate to
develop and implement a regulatory program under RCRA for underground storage tank (UST)
systems. EPA works with its state, territorial, and tribal partners to prevent and clean up releases
from UST systems. The greatest potential threat from a leaking UST is contamination of
groundwater, the source of drinking water for nearly half of all Americans. EPA, states, and
tribes work together to protect the environment and human health from potential UST releases.’®

Impacts on the Oil and Underground Storage Tank Programs:

e Secondary containment and flooding of coastal facilities may be compromised by sea
level rise.

e Exposures of USTs or underground pipeline, increasing pressure differences and
gradients, altering the flow of oil and hazardous substances in pipelines if the geology of
shorelines is altered and there is sea level rise

¢ Increase in precipitation and floods may have many impacts, as follows:

0 Decrease the effectiveness of secondary containment.
0 Increase flow and pressure to underground infrastructure/structures i.e. pipelines,
wastewater treatment facilities, power plants, and paper mills. Increased flow and
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pressure to containment systems may result in back feed and flow of product
resulting in increased discharges of oil.

o0 Decrease tank headspace thereby displacing buffer space available to prevent
overflow/ overfill, potentially leading to increased oil spills.

0 Increase weathering of underground and aboveground storage tanks (ASTs and
USTSs).

o Increase flow and changes of navigable water depth, thereby increasing difficulty
in preparing and implementing planning distance, booming strategies, and
cleanup strategies.

e Failure of infrastructure (e.g. pipelines, and secondary containment) and damage or
displacement of tanks due to increased intensity of hurricanes and resulting winds and
storm surges. Damage to storage tanks would increase the likelihood of spills to
navigable waters, coastlines and oceans.

e Increased degradation and weathering of pipelines and infrastructure due to ocean
acidification resulting in oil spills.

e As SPCC facilities are regulated solely on the probability that an oil spill from that
facility will impact navigable waters, decreasing precipitation days and increasing
drought intensity may reduce the number of facilities that fall under the jurisdiction of the
SPCC program.

e Change in native or endemic organism availability for biotic degradation of oil due to
increase in water temperatures.

C. Enforcement and Compliance

e There may be an increased demand for compliance monitoring support during
emergency/disaster situations (e.g., hurricanes, tornadoes, floods, drought, wildfires), and
it may be difficult to deploy compliance experts in a timely manner to the areas where
assistance is needed. Infrastructure failures may also result in regulatory violations which
could require a state or federal enforcement response.

GOAL 4: Ensuring the Safety of Chemicals and Preventing
Pollution

A. Pesticides

EPA and the states (usually the State Department of Agriculture) register or license pesticides for
use in the United States. In addition, anyone planning to import pesticides for use in the U.S.
must notify EPA. EPA receives its authority to register pesticides under the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA).

EPA's Pesticides program covers:
e Evaluating Potential New Pesticides and Uses
¢ Providing for Special Local Needs and Emergency Situations
e Reviewing Safety of Older Pesticides
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Registering Pesticide Producing Establishments
Enforcing Pesticide Requirements

Risk assessment

Pesticide Field Programs

Impacts on Pesticides Program:

e New pest problems in will occur in New England, many of which will be from exotic
invasive species.

e Changes in pests and pest pressures due to increases in temperatures and variations in
rainfall patterns.

e Increase in fungal organisms in agricultural and non-agricultural settings due to extreme
rainfall.

e Changes in chemical and non-chemical agricultural practices due to extreme storms and
farmers’ inability to work in their fields (e.g. increases in the likelihood of run-off and
off-target movement of chemical products; limits on the potential use of certain non-
chemical methods such as cultivation because it may not be possible to bring heavy farm
equipment onto wet fields and saturated soils).

e Increased use of aerial applications resulting in increased pesticide drift due to extreme
storm events.

e Increase in dry condition pests due to drought (e.g. mites that feed on a variety of field,
vegetable and fruit crops).

These changes in pesticide choices and quantities will require changes to the pesticide applicator
certification and training programs. Changes in chemical selection could result in new and
increased chemical exposures, especially for indoor applications. Types of new pest problems
could include:

¢ Indoor and outdoor molds and microorganisms which are controlled by disinfectant

pesticide products;

¢ Public health pests such as mosquitoes and ticks;

e Forest pests,

e Agquatic pests including weeds; and

e Various agricultural pests including weeds, insects and plant diseases.

B. Enforcement, Compliance and Pollution Prevention

Enforcement

As with other regulatory programs, climate impacts noted above could cause an increased strain
on Enforcement/Compliance resources because of an increased need to respond to changes in
pesticide choices and application methods.

Pollution Prevention

The long term response to climate change may create demands on EPA and state pollution
prevention programs due to the need to provide additional assistance to the regulated community.
As an example, there may be increased demand for assistance regarding mitigation methods for
reducing GHG emissions. Green Chemistry resources will be in greater demand as businesses
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and the public seek more sustainable substitutes for materials used for manufacturing and other
industrial and commercial activities.

Facilities and Operations

Climate change poses a range of risks to EPA New England’s facilities and operations. The
following sections detail the general risks and then delve into the risks specific to each facility.
Note that each facility does not operate in isolation; the climate impacts experienced by each
facility will be greatly influenced by the larger systems (utilities, transportation, communities) of
which it is a part.

A. Overview of Potential Climate Change Impacts”

From the facilities and operations perspective, the vulnerabilities associated with climate change
encompass issues of energy security, water quality and supply, severe weather and flooding
damage, personnel safety, physical security, and communications interruptions. Facilities and
operations support the broader agency mission of protecting air, water, and human health
through the provision of functional, appropriate, and safe working spaces for personnel. Beyond
the infrastructure and utilities that serve EPA rented or owned facilities and the operations that
support the function of those facilities, broader impacts of climate change on transportation and
communication systems are also vulnerabilities that can hamper EPA New England’s efforts to
meet agency goals. While telework policies are in place to address these vulnerabilities, the
magnitude of these impacts may extend to those alternate work locations, causing significant
disruption to employee work and ultimately hampering fulfillment of the EPA New England
mission.

However, while operations may be vulnerable in the areas described above, EPA New England
has developed a Continuity of Operations Plan (COOP) to maintain emergency functions should
any particular facility or location be compromised. This plan provides guidance for continued
uninterrupted operations and the performance of essential functions during emergency situations.
The COOP includes provisions for physical relocation from current facilities and resource
planning for up to 30 days.

B. Facility-Specific Vulnerabilities

The Boston McCormack office building located at 5 Post Office Square in Boston, MA is
approximately 0.5 miles from the Boston waterfront and sits at an elevation of approximately
12.3 feet (2.76 meters) above mean sea level.? The building is a massive granite structure,
serviced by underground utilities for water, natural gas and steam heating. All building
mechanical systems are on the 17" floor roof. Most notable about this facility is its position as a
part of a larger urban community. While impacts can be explored with the view that the building
sits in isolation from the rest of the city, more likely, the experience of impacts will be
moderated and influenced by its proximity to other buildings and infrastructure of significance.

The impacts and risks associated with higher water levels from sea level rise, storm surge or
flooding include: building damage, inaccessibility of the building to employees, and damage to
the larger utility systems that support the operation of the McCormack building. In addition,
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mobile equipment (e.g. vehicles, emergency response resources, etc.) stored in the building’s
basement may be vulnerable to flooding. However, the structural soundness of the building will
limit the impacts of extreme weather on the building itself, and the location of mechanical
systems on the 17" floor will limit the damage to critical building equipment. In addition, the
McCormack building is equipped with a natural gas fueled backup generator.

At One Congress Street, the Boston office utilizes a parking garage for Government Owned
Vehicles. The vehicles are on the ninth floor of the parking structure and are not susceptible to
flooding concerns because of the high elevation. However, access to this facility may be
hampered by local flooding, affecting the usability of those vehicles.

EPA rents warehouse space on Boston’s waterfront (27 Drydock Avenue, Boston, MA), which
sits at 9.2 feet (2.79 meters) above mean sea level.®" The building is not staffed with EPA or
contract employees and serves only for warehousing excess equipment. While the area may be
subject to flooding due to sea level rise and other impacts as discussed for the McCormack
building, EPA’s direct impact will be negligible for two reasons. First, while flooding may limit
access to the facility, it is anticipated that EPA will not sustain any damages or loss because
EPA’s rented space is on the fourth floor of the building. Second, as a rented space, EPA has the
flexibility to retreat and relocate as needed.

The Chelmsford Lab (11 Technology Drive, North Chelmsford, MA) is built high on a hill
approximately 40 miles from Boston Harbor, at an elevation of 156.2 feet (47.61 meters) above
mean sea level®” obviating any risks of sea level rise or direct flooding. However, surrounding
roads may be flooded during extreme storms.

The power grid near the Chelmsford Lab is particularly susceptible to several hour power

interruptions due to rain and wind. Due to the existing weaknesses of the power grid, the Lab is
equipped to manage short interruptions. At this facility, oil fueled backup generators have been
sufficient for up to 44 hours of backup power and can be extended by additional fuel deliveries.

EPA’s Emergency Response Warehouse (222 West Cummings Park, Woburn, MA) is located
approximately 30 miles from Boston Harbor at the intersection of Rtes 138 and 1-93 in an
industrial park. At an elevation of 73.3 feet (22.36 meters) above mean sea level,® the
likelihood of sea level rise impacts is very low. Impacts to the larger transportation systems may
affect accessibility, but similar to the McCormack building, those impacts are a part of the larger
context and beyond EPA’s control and jurisdiction. The susceptibility of this facility and its
access roads to flooding due to nearby rivers and water bodies is currently unknown. Impacts to
this warehouse may affect the access to and availability of emergency response resources that are
stored at this location.

Tribal and Vulnerable Populations

The impacts of climate change may disproportionately impact tribal communities and vulnerable
populations, including children.

44



Tribal Communities

EPA values its unique government-to-government relationship with Indian tribes in planning and
decision making. This trust responsibility has been established over time and is further expressed
in the 1984 EPA Policy for the Administration of Environmental Programs on Indian
Reservations and the 2011 Policy on Consultation and Coordination with Indian Tribes. These
policies recognize and support the sovereign decision-making authority of tribal governments.

Supporting the development of adaptive capacity among tribes is a priority for the EPA. Tribes
are particularly vulnerable to the impacts of climate change due to the integral nature of the
environment within their traditional lifeways and culture. There is a strong need to develop
adaptation strategies that promote sustainability and reduce the impact of climate change on
Indian tribes.

EPA engaged tribes through a formal consultation process in the development of the Agency’s
Climate Change Adaptation Plan. Tribes identified some of the most pressing issues as erosion,
temperature change, drought and various changes in access to and quality of water. Tribes
recommended a number of tools and strategies to address these issues, including improving
access to data and information; supporting baseline research to better track the effects of climate
change; developing community-level education and awareness materials; and providing financial
and technical support. At the same time, tribes challenged EPA to coordinate climate change
activities among federal agencies so that resources are better leveraged and administrative
burdens are reduced.

This Implementation Plan identifies specific steps that will be taken to partner with tribal
governments on an ongoing basis to increase their adaptive capacity and address their
adaptation-related priorities. These collaborative efforts will benefit from the expertise provide
by our tribal partners and the Traditional Ecological Knowledge (TEK) they possess. TEK is a
valuable body of knowledge in assessing the current and future impacts of climate change and
has been used by tribes for millennia as a valuable tool to adapt to changing surroundings.
Consistent with the principles in the 1984 Indian Policy, TEK is viewed as a complementary
resource that can inform planning and decision-making.

Networks and partnerships already in place will be used to assist tribes with climate change
issues, including the National Tribal Operations Committee, Regional Tribal Operations
Committees, the EPA-Tribal Science Council, and the Institute for Tribal Environmental
Professionals and the Indian General Assistance Program (IGAP). Additionally, efforts will be
made to coordinate with other Regional and Program Offices in EPA, since climate change has
many impacts that transcend media and regional boundaries. Transparency and information
sharing will be a focus, in order to leverage activities already taking place within EPA Offices
and tribal governments.

There are 9 federally recognized tribes (see Figure 72%) in New England and climate change may
have the potential to disproportionately impact tribal communities compared to non-tribal
communities.
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Figure 7: New England Tribes®
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Environmental Justice

The impacts of climate change raise environmental justice issues. Environmental justice focuses
on the health of and environmental conditions affecting minority, low-income, and indigenous
populations. EPA places emphasis on these populations because they have historically been
exposed to a combination of physical, chemical, biological, social, and cultural factors that have
imposed greater environmental burdens on them than those imposed on the general population.
Climate change is likely to exacerbate existing and introduce new environmental burdens and
associated health impacts in communities dealing with environmental justice challenges across
the nation.®

Children

The impacts of climate change can have unique effects on the health of children. Children are
different from adults in how they interact with their environment and how their health may be
affected.

Below is a list of potential impacts on tribal populations, environmental justice communities, and
children, broadly organized by EPA programs.

A. Air
Impacts on tribal programs:

o Potentially higher health risk of methyl mercury contamination due to higher fish and
shellfish consumption by tribal members compared to the average consumer.
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e Potentially higher risk of exposure to increase in mercury and cadmium as well as other
pollutants as it concentrates in moose liver consumed by the Maine tribal populations.

e Potentially higher mercury exposure from tribal members’ reliance on wood stoves for
home heating, and increased air transport and deposition of mercury or other
contaminants that bioaccumulate on wood bark.

¢ Higher incidence of asthma as indoor air exposure to mold and second-hand smoke
exposure increases with more time spent indoors due to more extreme weather events.

e Sustenance practices may be impacted with warmer ambient temperatures and extended
warmer seasons as predator tick populations impact moose and deer hunting, invasive
plant species impact agronomic practices such as fiddlehead harvesting and blueberry
farming, and invasive insects such as the emerald ash borer impact native practices
involving black ash species (e.g. basket-making for harvesting).

e Moose populations may decline due to warmer mean temperatures in summer and winter.

e Forestry operations and changes of species from hardwoods such as oak and maple to
more spruce and fir populations with temperature increase.

Impacts on vulnerable populations:

¢ Higher incidences of respiratory illnesses for communities already disproportionately
impacted by air pollution and related health impacts due to increases in tropospheric
0zone concentrations.

e Increase in health risks from worsening indoor environmental conditions due to increases
in mold and other indoor air pollutants as a result of increased flooding or leaks from
storm events.

e Increase risk to low-income households from extreme heat events due to lack of air
conditioning or failure to use air-conditioning to cut down on associated energy costs.

Impacts on children:

e Increased levels of ozone may lead to a number of adverse health effects in children, such
as shortness of breath, chest pain when inhaling deeply, wheezing and coughing,
temporary decreases in lung function, and lower respiratory tract infections.

e Increased levels of particle pollution could cause increased exposure to children. In New
England, more than 1.7 million children ride a diesel-powered bus to and from school
every day, spending on average, an hour and a half each weekday in a school bus.®®
Childhood exposure to particulate matter has been associated with respiratory symptoms,
decreased lung function, development of chronic bronchitis, and worsening of asthma.
Children’s exposure to particle pollution can result in increased hospital admissions,
emergency room visits, absences from school and restricted activity days.

e If radon is present in schools, higher incidence of exposure to radon with more time spent
indoors due to more extreme weather events.

B. Water
Impacts on tribal programs:
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Coastal infrastructure may be impacted by sea level rise including the Passamaquoddy
Pleasant Point wastewater treatment facility that is located near sea level with an ocean
outfall discharge.

Ocean acidification may have a particularly acute impact on the coastal tribal members,
including Passamaquoddy, Mashpee Wampanoag and the Wampanoag Tribe of Gay
Head (Aquinnah) who depend on shellfish harvesting for sustenance practices,
employment and economic development.

Lobster shell wasting disease that may be linked to climate change has also been raised
as a concern.®’

Damage to wildlife and fish habitat, potentially altering spawning habitat by increasing
siltation due to sea level rise.

Cold water fish species such as trout and salmon may be more susceptible to poisons,
parasites and disease, and stunted fish growth, as well as increased juvenile mortality
resulting from lower oxygen levels due to warmer waters

Fishery habitat including nesting sites and increased fish mortality due to flooding of
tribal rivers as a result of increased snowfall and rapid snowmelt. Tribal communities
depend on sustenance fishing.

Impacts on vulnerable populations:

Increase in severity and frequency of extreme storms can result in catastrophic effects for
coastal environmental justice communities with limited resources to prepare and respond
to natural disasters.

Increase risk of exposure to hazardous substances as flooding from more intense and
frequent storms and sea-level rise may lead to contaminant releases from Corrective
Action sites, Superfund sites, Brownfield sites and landfills which often are located in
close proximity to environmental justice communities.

Impacts to water infrastructure may put vulnerable and economically deprived
communities at risk, both for access to clean and safe water as well as for their ability to
respond to emergencies during extreme events.

Impacts on children:

Extreme weather also can result in the breakdown of sanitation and sewer systems,
increasing the likelihood of water-borne illness. Children are especially susceptible to
such illness due to their developing immune systems.

School drinking water supplies may be compromised. New England schools are
responsible for providing safe drinking water to their students, staff and visitors. Many
school systems do not have access to a nearby public water supplier and provide drinking
water by operating their own onsite well water system.

Increases in the extent of storm surge and coastal flooding will cause erosion and
property damage to schools along the densely populated coasts.
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C. Waste and Pesticides
No tribal impacts were identified that would be different from the impacts of the surrounding
community for these programs.

Impacts on vulnerable populations:
e Potential changes in pesticide exposures may exacerbate existing burdens placed on
children, agricultural workers and other groups who may be disproportionally affected.

Impacts on Children:
e Schools may experience a higher incidence of exposure to chemicals and pesticides
increases with more time spent indoors due to more extreme weather events.

Cross-Cutting Vulnerabilities

A. Energy

Managing electricity and natural gas facilities to meet environmental goals and reliability
standards will be challenged by long term temperature increases and increased extreme weather
events.

Temperature increases will increase energy demand, particularly on peak summer days. As
demand increases, additions and adjustments to the electric generating system need to be made.
Many of the typical responses to these increases may increase air pollution emissions that EPA is
trying to curb.

Additionally, since thermal power plants operate at lower capacities in the summer versus the
winter, the higher ambient temperatures get, the less efficient the power plants are over a greater
portion of the year, resulting in the consumption of more fuel, thus more emissions, to produce
an equivalent amount of usable energy. In addition, higher cooling water temperatures during
summer months also mean that the power plant will operate at less than its peak capacity. Asa
result, as long-term temperatures increase, the overall efficiency of most power plants will
decrease, resulting in higher emissions per megawatt-hour produced over a larger portion of the
year. This situation will not be unique to New England, and New England will also be adversely
impacted by additional pollution moving into the region as a result of similar situations in
upwind states and control areas.

The increased frequency of extreme weather events will impact the integrity of the energy
system and can lead to the disruption of electrical service. During the cold weather season,
residents without power are forced to utilize alternative methods of heating such as wood stoves
or fireplaces. The resulting increase in wood burning can contribute to elevated ambient fine
particle (PM,s) pollution concentrations. This phenomenon was observed in the several days of
“unhealthy for sensitive groups” (USG) PM, s concentration measured in the Springfield, MA
area following the October 29, 2011 snowstorm.®® Power losses usually result in the increased
usage of local generators which produce much more pollution per unit of usable energy than a
typical power plant. In addition, since both drinking and waste water require substantial amounts
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of energy, long term disruptions in energy infrastructure can result in negative public health
outcomes related to an inability to provide clean water or treat wastewater. Restoration of such
capabilities within acceptable environmental parameters should be a priority for emergency
response restoration efforts as well.

Sea level rise will also lead to direct and indirect losses for the region’s energy infrastructure
(e.g., power plants located along the coast, marine facilities that receive oil and gas deliveries),
including equipment damage from flooding or erosion.

Air Issues/Impacts:

e Increased criteria pollutants due to increased electric demand resulting from heat waves
and generally higher temperatures. And, New England will be impacted from similar
situations in upwind states/control areas.

e Increased levels of criteria pollutants may result from decreased capacities of electric
generating units resulting from long term temperature increases. Long term temperature
increases may require a proportionally higher number of electric generating units (EGUSs)
to provide equivalent amounts of power.

Water Issues/Impacts

e Decreased power output from power plants resulting from increases in waterbodies that
supply cooling water to the plant.

e The Region may be requested to allow enforcement forbearance to allow the discharge of
heated water into water bodies that exceed the temperature limits in violation of the
power plant’s NPDES permit, in order to permit electrical generation.

e Impairment or inability to treat wastewater or provide drinking water in the aftermath of
extreme weather events.

B. Communications
Effective communication to stakeholders is critical to meeting EPA’s mission. The following are
impacts on communications at EPA New England.

e As communities are impacted by severe storms, impaired waters, contaminated flood
waters, and other impacts of climate change, current communication mechanisms
regarding the environment and public health during these periods may not be sufficient to
ensure that communities receive the appropriate guidance on how to react to these events
and protect public health.

e Current mechanisms of communications with states, cities and towns, and guidance
regarding how to best handle climate change impacts and vulnerabilities may not be
sufficient.

e Current mechanisms regarding how EPA communicates information may not be
sufficiently easy to access and understandable to the audience in need, both during
emergency events and when conducting communication on climate change impacts.
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IV. Priority Actions

The EPA New England climate change programmatic vulnerability assessment points to the
specific program and operations that may be impacted by the projected climate changes. Based
on these vulnerabilities, EPA New England identified priority actions it could take to ensure that
we can continue to accomplish our mission and operate at our multiple locations. These priorities
represent EPA New England’s commitment to address the known programmatic vulnerabilities,
and to continue to identify other vulnerabilities that may occur over time due to climate change.

The workgroup developed a set of criteria to rank the potential actions. First the climate impacts
were numerically ranked and then the potential action was numerically ranked and the two
rankings were added for a total score. The scoring sheet with the criteria is shown in Appendix
A. The following is a summary of the criteria used to determine the priority actions:

Impact ranking criteria
e Timeframe when risk would occur?
e Magnitude of impact of risk on environment or health?
e Magnitude of impact on EPA program?

Potential action ranking criteria
e Does the action reduce the risk?

e Does the action protect a critical resource/investment?

e Does the action address “low-hanging fruit” that would be easy to accomplish?

e Would the action leverage a larger effort outside of EPA?

e Does EPA have a unique role or capacity to address this issue?

e What is the timeframe of the problem that this action would be addressing?

e Could the action be accomplished within current budgets or would additional funds be
necessary?

Using these criteria, priority actions were determined for each strategic goal. At the end of the
priority action is a designation of whether this is a national or regional action, or regional and
national action (N or R or R/N). The total number of points it scored, adding the impact score
and the action score, is also listed. Finally, some programs designated whether the action is a
short (0-2 years), medium (2-5 years) or long term (5-10 years) action (S, M, L). The following
section summarizes the priority actions for each goal.
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GOAL 1
Ozone and NOx

PM

1. Work with HQ to revise modeling guidance to enable states to utilize future climate data

(increased future temperatures) in the State Implementation Plans and attainment
demonstrations. [N,39]
The States may have to develop new VOC and NOx control strategies to offset effects

from higher peak temperatures. [R,35]

More Regional staff time may be needed to provide the public with “Burn Wise”
information, and to work with the States and Tribes to inform the public about unhealthy
air quality [R,35]

. Work with the States to analyze further control strategies for wood combustion to avoid

PM ;s violations. [R, 33]

Indoor Air

5. Prepare information and recommendations regarding mold and other indoor air quality

issues for distribution to the public due to increase in extreme events and flooding, and
residents spending more time indoors. [R, 44]

Enhance messaging on the dangers from backup electricity sources (e.g. generators) and
heat sources (e.g., wood stoves, fireplaces) that might be used more frequently due to
power outages. [R,34]

More Regional staff time will be needed to answer indoor air calls from the public. [R,
33]

Enforcement

8. Enhance Regional compliance assistance efforts to insure emergency generators are

properly used, and are in compliance with applicable state and federal requirements. [R,
35]

Enhance Regional compliance monitoring efforts to insure that air pollution sources are
properly controlled and in compliance with applicable state and federal requirements. [R,
34]

Tribal Programs

10. Work with New England tribes to monitor and assess local mercury deposition trends and

advise them on potential additional health precautions to take, if and when trends indicate
increases in atmospheric deposition and corresponding increasing mercury levels in fish.
[R, 32]
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GOAL 2
Water Quality Standards
1. Revise water quality criteria to reflect climate change impacts. [N/R, 39]
2. Change water body classifications (salt v. fresh water) or Integrated Report designations
(e.g., causes of impairment) to reflect climate change impacts. [R, 39]

Monitoring Assessment and Listing

3. Continue to support EPA’s National Aquatic Resource Surveys (NARS), which provide
ongoing assessment of the ecological condition of statistically representative samples of
wadeable streams, large rivers, wetlands and coastal resources. [N/R, 53]

4. Continue to support development and use of novel, effective ecological monitoring and
condition assessment protocols, including Threshold Indicator Taxa Analysis (TITAN).
[N/R, 44]

5. Implement collaborative year-round monitoring of high-quality (reference) wadeable
streams, with other water resources to follow as feasible, for temperature, flow, physical
habitat, biological resources, and other water quality parameters such as nutrients, as
proposed in the state, tribal and federal Northeast (New England and NY) stream climate
change monitoring network. [N/R, 40]

6. Develop and implement a national monitoring program for ocean acidification (OA),
which is caused by the dissolution and reaction of carbon dioxide (CO2) into ocean
water. [N, 32]

7. Modify freshwater, estuarine, and marine sampling protocols and locations based on
effects of climate change, including sea level rise, considering the need for a long term
monitoring record. [N/R, 24]

Total Maximum Daily Load (TMDL)

Over the past decade, EPA Region 1’s cross-program effort to address stormwater-related water
quality impairments has provided valuable experience in how to develop and implement TMDLs
that address multiple environmental stressors resulting from various flow regimes. For example,
impervious surfaces in urban environments deliver a mix of pollutants and increased flow to
rivers and streams resulting in soil erosion, stream bank scouring, deposition of sediment and
nutrients increases in receiving waters. The increasing amount of impervious surfaces in urban
areas causes less precipitation to infiltrate into the ground, which may cause streams to
experience much lower base flows during dry conditions, along with low dissolved oxygen,
increased eutrophication, and higher stream temperatures. Flashy streamflow conditions (i.e.,
rapid increases in streamflow and velocity in response to rainfall, followed by rapid recovery to
pre-storm conditions) related to excessive stormwater runoff and corresponding droughts are
anticipated to become even more frequent and/or intense in response to further climate change.

Stormwater TMDLs now being implemented effectively on a sub-watershed basis involve the
use of surrogates for the mix of pollutants in stormwater (i.e., impervious cover, or flow).
Innovative and flexible approaches to TMDL development like this show promise for addressing
the complex challenges of climate change. For instance, under the surrogate approach, TMDL
end-points are tied to aquatic life use protections in State water quality standards, which provide
environmental protection based on whatever the current conditions happen to be (rather than
future projections based on past conditions). The technical basis for aquatic life use-based

53



TMDLs is derived from significant investments over the past 35 years developing state ambient
biological monitoring programs in our Region. Bioassessments (using ambient assemblages of
macroinvertebrates, fish, or algae that integrate the effects of multiple stressors over time), in
concert with physical and chemical monitoring data, now support the water quality assessment of
aquatic life use attainment for these surrogate TMDLs, and provide clear environmental
indicators of stream health under whatever the existing conditions are.

8. Promote use of hydrologic information to the extent available and adequate that takes
climate change effects into consideration during development of both TMDLs and
NPDES permits. [R, 50]

9. Promote close collaboration among TMDL, NPDES, and NPS program staff during
stormwater TMDL development and public outreach, in order to help MS4s and other
stakeholders understand the need for more detailed local watershed planning for stream
restoration actions and the use of structural and non-structural BMPs as part of post-
TMDL implementation. [R, 51]

10. To address new information and evolving circumstances, focus climate change adaptation
on the selection and design of more effective TMDL implementation. For example: [R,
51]

e Promote selection of BMP types that perform well under varying climate
conditions, such as certain low impact development practices;

e Promote consideration of projected precipitation changes during the design of
stormwater BMPs and other practices built to accommodate or treat specific storm
sizes or runoff volumes, especially when these investments are anticipated to have
life expectancies of 30 years of more.

e Support BMP studies to evaluate how resilient BMPs are to climate change, and
whether additional capacity is warranted to address future concerns, such as
flooding or groundwater recharge.

Cross-Program Water Management

In line with EPA’s agency-wide climate change priorities and strategic measures, Region 1
priority actions will continue to focus on cross-program stormwater management, and will
continue interagency collaboration and development of decision-making tools capable of
promoting environmentally sound and cost-effective management actions. For example:

11. 2010 RARE-funded project, Assessing Effectiveness of Green Infrastructure Stormwater
BMPs at the Small Watershed Scale (WQ Branch & ORD/Narragansett); [R, 55]

12. 2011 ORD Green Infrastructure-funded project, Development of an Integrated Watershed
Management Optimization Decision Support Tool, which accounts for water supply,
wastewater, stormwater, in-stream conditions, groundwater, and land use to achieve
optimal actions to achieve water quantity-related management goals at least cost
(collaboration among WQ and SDW programs). [R, 53]

13. Major regional meeting in 2012 was co-sponsored with USFWS and USGS on
temperature data and monitoring which has prompted NE CSC research projects on
climate change impact on headwater systems (areas of aquatic refugia), and development
of a multi-agency regional stream temperature framework and database for New England
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(ME, NH, CT, RI, and MA) and the Great Lakes States (MN, W1, IL, Ml, IN, OH, PA,
NY). [R, 50]

14. Subject to available funding, Optimizing Stormwater/Nutrient Management — Region 1
Opti-Tool, to develop a user-friendly (spreadsheet) tool allowing optimization of
structural and non-structural BMPs, and account for BMP pollutant removal, stormwater
flow control performance, and estimated cost (collaboration among TMDL and NPDES
programs). [R, 53]

15. Subject to available funding, estimate how stormwater controls would work cumulatively
to address future changes to precipitation patterns in order to determine whether or not
modification of the levels of control is warranted. [R, 53]

National Pollutant Discharge Elimination System (NPDES) Permits

16. Reduced water flows in streams, especially during summer months, will not dilute
treatment plant effluents as they do now, so more treatment may be needed to maintain
current water quality standards. [N/R, 49]

17. Stormwater permits will need to account for increased extreme precipitation and erosion
and sedimentation. [N/R, 46]

18. Promote the soak up the rain program. [R, 45]

19. Permits with temperature limits (e.g. electric generating units) will need to account for
increased water temperatures in receiving waters and changes in balanced, indigenous
populations (BIP). [N/R, 39]

Non Point Source (NPS)
20. Promote appropriately sized best management practices (BMPs). [N/R, 47]
21. Promote demand management ways to preserve base stream flow levels. [R, 47]
22. Find additional sources of funding for NPS abatement. [N/R, 47]
23. Promote appropriately sized transportation infrastructure. [N/R, 46]
24. ldentify and use drought resistant species to aid in infiltration in BMPs. [R, 44]

Wetlands (coastal and inland)

25. Increase use of invasive species control plans and their implementation in coastal
wetlands. [R, 50]

26. Increase protection for vernal pools. [R, 49]

27. Promote beneficial uses of dredged material such as for beach nourishment, and marsh
restoration as well as the potential use of thin layer dredged material disposal in eroding
coastal wetlands. [N/R, 47]

28. Review and comment on Corps permit applications for coastal engineering structures to
evaluate potential adverse impact on coastal wetlands, considering sea level rise and
marsh migration potential. [R, 45[]

29. Recommend consideration of “living shorelines” where appropriate to restore eroding
wetlands and protect shorelines as an alternative to hard engineering structures. [R, 45]

30. Prioritize restoration work for wetlands that have room to migrate. [N/R, 44]

31. “Waters of US” determinations must take into account seasonal variability in
precipitation. [N/R, 42]
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Dredging/Ocean Dumping

32. Promote beneficial uses of dredged material such as for beach nourishment, and marsh
restoration as well as the potential use of thin layer dredged material disposal in eroding
coastal wetlands. [N/R, 47]

33. Establish emergency dredging protocols to prepare for increased erosion and
sedimentation associated with more extreme precipitation.[N/R, 45]

34. Promote Regional Sediment Management approaches to better understand sediment
dynamics and potentially reduce the need for, or frequency of, dredging. [N/R, 43]

35. Modify dredging windows to better align with changes in seasonality (earlier fish
migration and spawning). [N/R, 30]

National Estuary Program (NEP)

36. Through the Climate Ready Estuaries program, assist state and local partners conduct
vulnerability assessments, prepare adaptation plans, and develop tools to facilitate these
activities, like the Connecticut Adaptation Resources Toolkit. [N/R, 51]

37. Promote the New England Environmental Finance Center’s use of the Coastal Adaptation
to Sea Level Rise Tool (COAST) to raise awareness among coastal cities and towns
about the economic impact of sea level rise and storm surge on coastal property and
infrastructure.

38. Develop guidance for different coastal habitat types (dunes, dams, etc.) restoration
activities to account for sea level rise. [N/R, 49]

39. Revise and update Comprehensive Conservation and Management Plans (CCMPs) to
address vulnerabilities to climate change and include adaptation measures. [R, 48]

40. Prioritize wetlands that have room to migrate for restoration [R, 43]

41. Promote implementation of more effective erosion and sediment controls to adapt to
increasing heavy precipitation events and storm intensity. [N/R, 41]

42. Develop guidance for shellfish restoration that takes into account ocean acidification.
[N/R, 38]

Drinking Water, Wastewater, Stormwater Infrastructure

43. Educate and encourage use of Water and Wastewater Agency Response Networks
(WARNS) to promote specialized water sector mutual aid and recovery in events of
infrastructure damage or other emergencies. [R, 51]

44. Through the Climate Ready Water Utilities program, educate facility operators on using
localized climate projections to help identify specific vulnerabilities, including
Geographic Information Systems (GIS) and Light Detection and Ranging (LIiDAR)
mapping of flood zones. Facilities should then update and train staff on revised
Emergency Response Plans as needed. [R, 51]

45. Promote the WaterSense program to help utilities implement water
efficiency/conservation measures to reduce or delay the need for system expansion and
reduce energy use. [R, 49]

46. Encourage utilities to compile an inventory of utility assets to help determine the
location, importance and condition of each asset, which will lead to an improved
response in emergency situations. Provide assistance to municipalities and others on use
of asset management methods. [R, 48]
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47. Promote green infrastructure projects, such as low impact development (LID), to help

manage wet weather and improve water quality, reduce hydraulic loads on combined
sewers, and reduce the risk of flooding. Increase public understanding of the need to
implement and finance stormwater management systems. [R, 46]

48. Develop outreach and tools for flood proofing infrastructure. [R, 45]
49. Promote opportunities such as periodic larger-scale system evaluations, planned

upgrades, or new construction to incorporate climate-change considerations into facility
design. Educate utilities on tools to seek federal funding (FedFUNDS tool) and other
opportunities to address needed improvements. [N/R, 43]

Quality and Availability of Safe Drinking Water
50. Promote source water protection and watershed management activities to protect water

supplies from increased threats to water quality and to increase recharge to aquifers. Use
natural flood control vegetation for protection. [N/R, 50]

51. Encourage source redundancy and flexibility for seasonal adjustments to meet demand,

water quantity and availability. [N/R, 50]

52. Provide new information, as available, on specific threats to water quality and sources,

such as: cyanobacteria, drinking water bacterial requirements and water sector general
vulnerabilities. [N/R, 45]

53. Promote erosion and sediment controls. [R, 44]
54. Promote monitoring of weather conditions and trends, use modeling and mapping to

better prepare and adapt for expected changes, including in emergency response plans.
[N/R, 44]

GOAL 3

Longer-term Cleanups (e.g., Superfund Remedial, Superfund Time-Critical
Removal, RCRA Corrective Action, TSCA) and RCRA Hazardous Waste Management
Facilities

1.

2.

Include consideration of potential climate change impacts in EPA New England
management reviews of Superfund National Priority List (NPL) sites [S, R, 48]

In conjunction with the New England Waste Management Officials’ Association
(NEWMOA) and member state agencies, initiate an interagency dialog to plan and
coordinate efforts to consider climate change impacts at contaminated site cleanups and
RCRA hazardous waste management facilities. [S, R, 46]

Identify and assess the potential vulnerability of NPL sites within delineated GIS-mapped
zones (i.e., sea level rise, flooding due to storm surge, and flooding due to higher
precipitation events) based on a consideration of site-specific factors (e.g., local
topography, design and duration of cleanup remedies, potential risk to the cleanup).
[S.R,44]

Based on the findings from the evaluation of potentially vulnerable NPL sites, develop an
action plan to evaluate the vulnerability of other contaminated sites (e.g., Brownfields,
Superfund Time-Critical Removal, RCRA corrective action) and RCRA Hazardous
Waste Management Facilities. [M, R,44]

Develop and conduct training on considering climate change impacts in site cleanups for
EPA and state project managers. [M,R/N, 43]
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6.

Revise technical guidance (e.g., relating to 5-year reviews, management reviews,
remedial investigation/feasibility studies, remedial design, sediment management) to
address consideration of climate change impacts. [M, N, 37]

Coordinate with FEMA and other federal agencies to update, as necessary, reference
maps and data (e.g., 100- year flood plain, precipitation from 100-year storm events) to
aid in the evaluation, design and implementation of cleanup response actions. [L, N, 37]

Emergency Response

8.

9.

10.

11.

12.

13.

14.

Continue coordination among program offices to plan for potential coordination during
emergency response actions.[M, Cross-Program, R/N,53]

Utilize the GIS-based EPA FlexViewer platform to prepare for and respond to climate
change impacts in New England. [M,R/N, 47]

Provide training to responders in preparation and response of climate change impacts
with option for state agencies to participate in the training (e.g. potential for increased
pesticide responses, extreme storm events, Stafford Act declarations, incident command
structure, etc.). [M,R/N, 47]

Conduct an assessment of current regional resources and response framework to
determine if resource levels and existing plans would be sufficient to adequately respond
to an extreme event, such as a hurricane or large storm. [S,R, 47]

Incorporate climate change impact planning into regional contingency plans (e.g. debris
management plans, area contingency plans, etc.). [S,R/N/Multi-agency, 45]

Assess interagency agreements with the Coast Guard to determine how coastal impacts
from climate change will be addressed. [M,R, 45]

Coordinate with OEME to assess whether current regional laboratory capabilities will be
sufficient during responses to extreme events and whether the infrastructure can sustain
potentially increasing demands over time. [M,R, Cross-Program, 41]

Oil Program (e.g., Spill Prevention, Control, and Countermeasure (SPCC)/ Facility
Response Plans (FRP) Facilities)

15.

16.

17.

18.
19.

20.

Develop, conduct, and/or maintain training on climate change impacts for EPA, USCG
and state counterparts. [M,N, 47]

Enhance GIS-based mapping tools to incorporate climate change impacts and identify
vulnerable zones to aid in planning. [S, R, Cross-Program, 46]

Conduct management reviews of SPCC/FRP New England Facilities within potential
impact zones to aid in inspection targets. [S, R, 46]

Develop technical guidance to aid in climate change impact planning. [R, 30]

Continue monitoring efforts to determine if SPCC and FRP regulated facilities are
impacted by climate change. [M,R, 22]

Coordinate with OEME to identify specific research needs [L,R/N/Cross-program, 22]

GOAL 4
Ensuring Safety of Chemicals:

1.

Increase EPA support for pesticide enforcement and education — direct and through states
and tribes. [R/N, 36]

58



w

Develop new relationships with additional federal (or other) agencies for new pesticide
related problems. (e.g., USDA) [R/N, 36]

Change regional oversight to meet new priority areas. [R,35]

Streamline registration processes for FIFRA (Section 18 and 24 (c)) to expedite response
to the need for special emergency exemptions to deal with pest issues due to flooding
(e.g. fly control related to flooded rotten food; mosquito and other vector control) [N, 28]
Provide pollution prevention assistance to states, businesses, and others that promote
sustainable practices. Implement regional Green Chemistry strategy to promote
development of more sustainable manufacturing methods and materials.

FACILITIES AND OPERATIONS

1.

Develop/codify storm event pre-deployment strategies for government owned vehicles
(currently informally included in the COOP). Develop/codify storm event pre-
deployment strategies for vehicles and equipment stored in the garage and ground floor
of the McCormack building. [R,39]

Develop extended contingency/telework plans for employees (management/human
resources). [R,32]

Ensure Continuity of Operations Plan can also address situations that extend beyond 30
days. [R,26]

Conduct further research to assess the risks of flooding associated with nearby water
bodies, rivers, lakes and ocean. [R,24]

Work toward developing a deeper understanding of how flooding occurs through storm
surge in urban areas, given that the impacts of sea level rise and storm surge are not well
understood, particularly for the McCormack building. [R,24]

TRIBAL AND VULNERABLE POPULATIONS

1.

2.

3.

Work with EPA programs to target climate adaptation efforts in the most vulnerable
communities, including tribes [L, R, 36]

Educate vulnerable populations about climate adaptation. Provide assistance to tribes (if
requested) in developing their adaptation plans. [M, R, 32]

Expand use of existing communication tools and develop a comprehensive contact list of
organizations representing vulnerable populations as a resource for preparedness and
response to extreme events [S, R, 32]

Utilize GIS-based mapping tools to identify coastal vulnerable populations including
tribal communities that could be potentially subject to an increased sea level rise,
flooding due to storm surge, and flooding due to higher precipitation events. [S, R, 30]

CROSS CUTTING ACTIONS

1.

Utilize GIS-based mapping tools to delineate New England zones that could be
potentially subject to an increased sea level rise, flooding due to storm surge, and
flooding due to higher precipitation events. [S, R,47]

EPA New England should leverage 21st century 'big data’ science initiatives relevant to
climate change such as NEON, UNH EPSCoR and other novel environmental monitoring
technologies.
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Incorporate climate change adaptation into performance partnership agreements
(PPA)/performance partnership grants (PPG) state program requirements. [N/R, 36]
Develop and implement adaptation plans with state and local partners to address risks to
habitats, infrastructure, and human populations; estuarine and coastal area plans will be
initiated first. [N/R, 45]

Deliver technical assistance programs to communities on smart growth topics such as
how to achieve compact, walkable, transit-oriented development. [N/R, 41]

Work with the Partnership for Sustainable Communities (HUD, DOT, EPA, FEMA, and
USDA Rural Development) to help communities become more disaster resilient, and
ensure that our programs don’t support non-resilient development in vulnerable
locations.[N/R, 35]

Adaptation training for all staff [N/R, 45]

COMMUNICATIONS

1.

EPA R1 Drinking Water program will work with States and tribes to improve
effectiveness when providing requested assistance to States and tribes in emergency
events by doing training to our Regional Water Team volunteers on doing phone call
damage assessments on an event-specific basis. [R, 49]

EPA R1 Drinking Water program will work with State programs to improve data
collection and sharing by revising our damage assessment forms as needed per each
State’s preference. [R, 46]

Increase education to states, tribes, cities, and municipalities on common climate change
impacts and guidance for the impacted. [R, 40]

Evaluate how EPA can ensure that we are easily accessible and responsive to tribes and
states during and after large storms or other emergency events. [R, 38]

Streamline how EPA communicates information so that it is easy to access and
understandable to the audience in need. These efforts should be coordinated with federal,
tribal, and state partners. [R, 38]
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V. Measurement and Evaluation

This section describes how EPA New England will incorporate priority actions into its programs
and how these actions will be measured.

A. Measure: Integrate climate adaptation priority actions into the GCCN strategy annually and
into other planning documents as needed.

Evaluation: Include consideration of climate impacts into at least 3 processes (e.g., permitting,
grant solicitation, enforcement integrated strategies, Invasive Species Control Plans) in the
GCCN FY 14 plan. Annually thereafter, review the vulnerabilities and priority actions to update
according to the current science and actions taken by others to determine what to address in the
annual GCCN Strategy.

B. Measure: Work with states and tribes to integrate climate adaptation into State-EPA planning
mechanisms (e.g. PPA/PPGs, begin preliminary discussion in FY 14). Work with grantees and
local communities to integrate climate adaptation into planning mechanisms.

Evaluation: All NE states and at least some of the tribes will incorporate adaptation into at least
one program action and planning mechanism. Grantees and local communities incorporate
adaptation into their planning.

C. Measure: EPA New England will work with EPA national Program offices on national
program climate adaptation guidance (e.g., oil program, streamlining of FIFRA registration
process, dredging)

Evaluation: Participation in workgroups as invited.

D. Measure: Improve preparedness for extreme events, including incorporating climate change
impacts (e.g., flooding, storm surge) into planning documents (e.g. Emergency Planning
documents) and outreach (e.g., guidance use of back-up power and alternative heating sources).

Evaluation: EPA will develop response protocols and tools for public outreach; Dialogue with
Region 2 to learn from Super Storm Sandy experience.

E. Measure: Collaborate with other federal agencies, academics and NGOs in New England
regarding climate change impacts (e.g. coordinating with NEFP, NROC, etc.)

Evaluation: Identify and act on collaboration opportunities to increase scientific understanding
and to increase resiliency.

F. Measure: Train EPA employees and states and tribes where appropriate on how to consider
impacts of climate change in their EPA duties and obligations.

Evaluation: 90% participation in climate adaptation training.
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G. Measure: Conduct outreach on climate change impacts to affected stakeholders (E.g., Soak
Up The Rain, outreach to vulnerable population, Burn Wise)

Evaluation: Development of outreach tools and outreach campaigns or events.

62



References

! Vermont Agency of Natural Resources. January 4, 2012. “Lessons from Irene: Building resilience as we rebuild.”
Accessed November 6, 2012: http://www.anr.state.vt.us/anr/climatechange/Pubs/Irene Facts.pdf.

’ Photo source: Vermont Agency of Transportation (VTrans).

* National Weather Service Forecast Office. October 29, 2011.
http://www.nws.noaa.gov/climate/index.php?wfo=box.

AIRNow. October 29, 2011. www.airnow.gov

4 Image source: AIRNow. October 31, 2012. www.airnow.gov

> National Climatic Data Center (2011). “Mean Number of Days with Maximum Temperature 90 Degrees F or
Higher (Data through 2002)”.

® United States Global Change Research Program. “Draft National Climate Assessment Report”. January 2013.

7 pfeffer, J. T. et al. (2008). “Kinematic Constraints on Glacier Contributions to 21st-Century Sea-Level Rise.”
Science, 321(5894) pp. 1340-1343. http://www.sciencemag.org/cgi/content/abstract/321/5894/1340.

New Hampshire Department of Environmental Services. March 2009. “New Hampshire Climate Action Plan: A
Plan for New Hampshire's Energy, Environmental and Economic Development Future”.

Arctic Monitoring and Assessment Programme, “Snow, Water, Ice and Permafrost in the Arctic (SWIPA):Climate
Change and the Cryosphere”. Arctic Monitoring and Assessment Programme, Gaustadalléen 21, N-0349 Oslo,
Norway, 2011.

8 Rugabar, C, M. Crutsinger, 2012. “Hurricane Sandy to cost billions. Will the economy stand?” Christian Science
Monitor. October 29.

° Douglas, E., P. Kirshen, V Li., C.Watson, J. Wormser, “Preparing for the Rising Tide.” 2013.

10 Douglas, E., P. Kirshen, V Li., C.Watson, J. Wormser, “Preparing for the Rising Tide.” 2013.

1 Wilson, Steven G and Thomas R. Fischetti, “Coastline Population Trends in the United States: 1960 to 2008.” US
Census Bureau, May 2010.

12y.s. Census Bureau, “Population Division, Interim State Population Projections, 2005.” Internet Release Date:
April 21, 2005

B3 U.S. Census Bureau, “Statistical Abstract of the United States”; 2012.

% U.S. Census Bureau, “Statistical Abstract of the United States”; 2012.

> U.S. Census Bureau, “Statistical Abstract of the United States”; 2012.

16 Karl, Thomas R., Jerry M. Melillo, and Thomas C. Peterson, eds., “Global Climate Change Impacts in the United
States” New York, NY: Cambridge University Press, 2009.
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf.

17KarI, Thomas R., Jerry M. Melillo, and Thomas C. Peterson, eds., “Global Climate Change Impacts in the United
States” New York, NY: Cambridge University Press, 2009.
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf.

1 Karl, Thomas R., Jerry M. Melillo, and Thomas C. Peterson, eds., “Global Climate Change Impacts in the United
States” New York, NY: Cambridge University Press, 2009.
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf.

19 Karl, Thomas R., Jerry M. Melillo, and Thomas C. Peterson, eds., “Global Climate Change Impacts in the United
States” New York, NY: Cambridge University Press, 2009.
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf.

%% University of Maine. “Maine’s Climate Future: An Initial Assessment”. February 2009.

*! pealer and Dunnington. “Climate Change and Vermont’s Waters.” Vermont Climate Change Adaptation White
Paper Series, 2011.
http://www.anr.state.vt.us/anr/climatechange/Pubs/AdaptationWP_ClimateChangeandWaterReources.pdf.

> Betts, A. K. “Climate Change in Vermont”, 2011. (Prepared for the State of Vermont.)
http://www.anr.state.vt.us/anr/climatechange/Pubs/VTCCAdaptClimateChangeVTBetts.pdf

* Ccommonwealth of Massachusetts Executive Office of Energy and Environmental Affairs and the Adaptation
Advisory Committee. “Massachusetts Climate Change Adaptation Report”, September 2011.
http://www.mass.gov/eea/docs/eea/energy/cca/eea-climate-adaptation-report.pdf

63


http://www.anr.state.vt.us/anr/climatechange/Pubs/Irene_Facts.pdf
http://www.nws.noaa.gov/climate/index.php?wfo=box
http://www.airnow.gov
http://www.airnow.gov
http://www.sciencemag.org/cgi/content/abstract/321/5894/1340
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf
http://www.anr.state.vt.us/anr/climatechange/Pubs/AdaptationWP_ClimateChangeandWaterReources.pdf
http://www.anr.state.vt.us/anr/climatechange/Pubs/VTCCAdaptClimateChangeVTBetts.pdf
http://www.mass.gov/eea/docs/eea/energy/cca/eea-climate-adaptation-report.pdf

** pealer and Dunnington. “Climate Change and Vermont’s Waters.” Vermont Climate Change Adaptation White
Paper Series., 2011.

http://www.anr.state.vt.us/anr/climatechange/Pubs/AdaptationWP ClimateChangeandWaterReources.pdf.

» “Climate Change and Vermont’s Waters.” Vermont Climate Change Adaptation White Paper Series.

%% Epstein, Paul. “Health and Climate Change: 7 Ways You are Being Harmed.” The Atlantic, September 26, 2011.
7 U.S. Fish and Wildlife Service. “Hemlock Woolly Adelgid,” Conservation in a Changing Climate.
http://www.fws.gov/northeast/climatechange/stories/adelgid.html.

%% Austin, John. “Fish and Wildlife Conservation and Climate Change Adaptation in Vermont.” Vermont Climate
Change Adaptation White Paper Series. March 2012.
http://www.anr.state.vt.us/anr/climatechange/Pubs/VTCCAdaptFishandWildlife.pdf

» University of Maine. February 2009. Maine’s Climate Future: An Initial Assessment.
http://climatechange.umaine.edu/files/Maines Climate Future.pdf

30 Karl, Thomas R., Jerry M. Melillo, and Thomas C. Peterson, eds., “Global Climate Change Impacts in the United
States” New York, NY: Cambridge University Press, 2009.
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf.

3 Frumhoff, P.C., J.J. McCarthy, J.M. Melillo, S.C. Moser, and D.J. Wuebbles. “Climate Change in the U.S. Northeast:
A Report of the Northeast Climate Impacts Assessment.” 2006. Union of Concerned Scientists.

*2 United States Global Change Research Program. “Draft National Climate Assessment Report”. January 2013.

* United States Global Change Research Program. “Draft National Climate Assessment Report”. January 2013.

** Travis Madsen, Nathan Willcox, “When it Rains, It Pours, Global Warming and the Increase in Extreme
Participation from 1948 to 2011.” Environmental America Research & Policy Center, 2012.
http://www.environmentamerica.org/sites/environment/files/reports/In%20the%20Path%200f%20the%20Storm
%202.pdf

%> Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs and the Adaptation
Advisory Committee. “Massachusetts Climate Change Adaptation Report”, September 2011.
http://www.mass.gov/eea/docs/eea/energy/cca/eea-climate-adaptation-report.pdf

*® Environmental Protection Agency. “Climate Change Indicators in the United States, 2012.” 2" Edition.
November 2012.

37 Karl, Thomas R., Jerry M. Melillo, and Thomas C. Peterson, eds., “Global Climate Change Impacts in the United
States” New York, NY: Cambridge University Press, 2009.
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf.

%% Arctic Monitoring and Assessment Programme, “Snow, Water, Ice and Permafrost in the Arctic (SWIPA):Climate
Change and the Cryosphere.” Arctic Monitoring and Assessment Programme, Gaustadalléen 21, N-0349 Oslo,
Norway, 2011.

39 Pfeffer, J. T. et al.” Kinematic Constraints on Glacier Contributions to 21st-Century Sea-Level Rise.” Science, 321
(5894) pp. 1340-1343, 2008. http://www.sciencemag.org/cgi/content/abstract/321/5894/1340.

* New Hampshire Department of Environmental Services. “New Hampshire Climate Action Plan: A Plan for New
Hampshire's Energy, Environmental and Economic Development Future”. March 2009.
http://des.nh.gov/organization/divisions/air/tsb/tps/climate/action_plan/documents/nhcap final.pdf

o City of Boston. “Sea Level in Boston Harbor.” http://www.cityofboston.gov/climate/sealevelriseboston.asp

2 Sallenger, A. H. Jr, Doran, K. S. & Howd, P. A. “Hotspot of accelerated sea-level rise on the Atlantic coast of North
America.” Nature Climate Change. June 2012. http://dx.doi.org/10.1038/NCLIMATE1597.

* Rhode Island Coastal Resources Management Council Regulations. “Section 145: Climate Change and Sea Level
Rise.” Coastal Resources Management Council Program. March 2008.

* Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs and the Adaptation
Advisory Committee. “Massachusetts Climate Change Adaptation Report”, September 2011.

4 Dupigny-Giroux, L.-A., 2002: Climate variability and socioeconomic consequences of Vermont’s natural hazards:
a historical perspective. Vermont History.

*® Vermont Agency of Natural Resources. “Lessons from Irene: Building resilience as we rebuild.” January 4, 2012.
Accessed November 6, 2012: http://www.anr.state.vt.us/anr/climatechange/Pubs/Irene Facts.pdf.

64


http://www.anr.state.vt.us/anr/climatechange/Pubs/AdaptationWP_ClimateChangeandWaterReources.pdf
http://www.fws.gov/northeast/climatechange/stories/adelgid.html
http://www.anr.state.vt.us/anr/climatechange/Pubs/VTCCAdaptFishandWildlife.pdf
http://climatechange.umaine.edu/files/Maines_Climate_Future.pdf
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf
http://www.environmentamerica.org/sites/environment/files/reports/In%20the%20Path%20of%20the%20Storm
http://www.mass.gov/eea/docs/eea/energy/cca/eea-climate-adaptation-report.pdf
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf
http://www.sciencemag.org/cgi/content/abstract/321/5894/1340
http://des.nh.gov/organization/divisions/air/tsb/tps/climate/action_plan/documents/nhcap_final.pdf
http://www.cityofboston.gov/climate/sealevelriseboston.asp
http://dx.doi.org/10.1038/NCLIMATE1597
http://www.anr.state.vt.us/anr/climatechange/Pubs/Irene_Facts.pdf

¥ Vermont Agency of Natural Resources. “Lessons from Irene: Building resilience as we rebuild.” January 4, 2012.
Accessed November 6, 2012: http://www.anr.state.vt.us/anr/climatechange/Pubs/Irene Facts.pdf.

*® Vermont Agency of Natural Resources. “Lessons from Irene: Building resilience as we rebuild.” January 4, 2012.
Accessed November 6, 2012: http://www.anr.state.vt.us/anr/climatechange/Pubs/Irene Facts.pdf.

* Vermont Agency of Natural Resources. “Lessons from Irene: Building resilience as we rebuild.” January 4, 2012.
Accessed November 6, 2012: http://www.anr.state.vt.us/anr/climatechange/Pubs/Irene Facts.pdf.

*% Vermont Agency of Natural Resources. “Lessons from Irene: Building resilience as we rebuild.” January 4, 2012.
Accessed November 6, 2012: http://www.anr.state.vt.us/anr/climatechange/Pubs/Irene Facts.pdf.

>t Dolan, K. “Climate Change and Public Safety.” Vermont Agency of Natural Resources Climate Change White
Papers. May 2011.

>2 Karl, Thomas R., Jerry M. Melillo, and Thomas C. Peterson, eds., “Global Climate Change Impacts in the United
States” New York, NY: Cambridge University Press, 2009.
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf.

>3 Frumhoff, P.C., J.J. McCarthy, J.M. Melillo, S.C. Moser, and D.J. Wuebbles. “Confronting Climate Change in the
U.S. Northeast: Science, Impacts, and Solutions.” Synthesis report of the Northeast Climate Impacts Assessment
(NECIA). Cambridge, MA: Union of Concerned Scientists (UCS), 2007.

>* Environmental Protection Agency. “Climate Change Indicators in the United States, 2012.” 2" Edition.
November 2012.

>> US EPA, “National Water Program 2012 Strategy: Response to Climate Change”, December 2012.

> Karl, Thomas R., Jerry M. Melillo, and Thomas C. Peterson, eds., “Global Climate Change Impacts in the United
States” New York, NY: Cambridge University Press, 2009.
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf.

>” commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs and the Adaptation
Advisory Committee. “Massachusetts Climate Change Adaptation Report”, September 2011.
http://www.mass.gov/eea/docs/eea/energy/cca/eea-climate-adaptation-report.pdf

2 Us EPA, “National Water Program 2012 Strategy: Response to Climate Change”, December 2012.

*% “Ocean Acidification: A National Strategy to Meet the Challenges of a Changing Ocean.” National Academies
Press, 2010. Available at: http://www.nap.edu/catalog.php?record id=12904.

60 Cooney, Catherine M. “Preparing a People: Climate Change and Public Health.” Environmental Health
Perspectives. April 2011.

ot Curtis, Abigail. “Midcoast schools close early due to heat, air quality.” Bangor Daily News, September 1, 2010.
6 Epstein, Paul. “Health and Climate Change: 7 Ways You are Being Harmed.” The Atlantic, September 26, 2011.
6 Epstein, Paul. “Health and Climate Change: 7 Ways You are Being Harmed.” The Atlantic, September 26, 2011.
% U.S. Environmental Protection Agency. “Ground-level Ozone (Smog) Information.”
http://www.epa.gov/regionl/airquality/.

% U.S. Census Bureau, “American Housing Survey”, 2009.

% U.S. Census Bureau, “American Community Survey”, 2007-2011.

%7 U.S. Census Bureau, “American Community Survey”, 2007-2011.

%8 U.S. Census Bureau, “American Community Survey”, 2007-2011.

69 Jacobson, G.L., I.J. Fernandez, P.A. Mayewski, and C.V. Schmitt (editors). “Maine’s Climate Future: An Initial
Assessment.” Orono, ME: University of Maine. 2009. Available at
http://www.climatechange.umaine.edu/mainesclimatefuture/

7 Rhode Island Coastal Resources Management Council Regulations. “Section 145: Climate Change and Sea Level
Rise.” Coastal Resources Management Council Program. March 2008.

71City of Cambridge. “City to Prioritize Preparations for Climate Cha