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CLIMATE CHANGE ADAPTATION

DOD Needs to Better Incorporate Adaptation into
Planning and Collaboration at Overseas Installations

What GAO Found

The expected impacts of weather effects associated with climate change pose
operational and budgetary risks to overseas infrastructure according to the
Department of Defense (DOD), but DOD does not consistently track the impacts’
estimated costs. Operational risks (including interruptions to training, testing, and
missions) and budgetary risks (including costs of repairing damages) are linked
to these impacts. However, installations inconsistently track these costs because
there is no requirement for such tracking. Without a requirement to
systematically track such costs, DOD will not have the information it needs to
integrate climate-related impact resource considerations into future budgets.

Severe Erosmn at a Department of Defense (DOD) Munitions Storage Complex in the Pacific
F According to installation officials, this
munitions complex is threatened by
@ erosion and flooding caused by
increasingly frequent and intense rain
events. In previous work examining
climate change impacts on DOD
infrastructure, GAO found that it is not
possible to link any individual weather
event to climate change. However,
these events provide insight into the
potential climate-related vulnerabilities
faced by DOD.

Source: DOD. | GAO-18-206

DOD surveyed overseas installations on their vulnerability to the operational and
budgetary risks of weather effects associated with climate change, but the
approach used to gather survey data on the impacts that cause these risks was
incomplete and not comprehensive. Specifically, DOD exempted dozens of
overseas sites from completing the vulnerability assessment, and did not include
key national security sites. As a result, DOD did not obtain information on risks
posed by weather effects associated with climate change at many key overseas
installations, which is critical for managing such risks at these locations.

While the military services have begun to integrate climate change adaptation
into installations’ plans and project designs, this integration has been limited. For
example, only about one-third of the plans that GAO reviewed addressed climate
change adaptation. Similarly, projects GAO discussed with DOD officials were
rarely designed to include climate change adaptation. This is due to the
inconsistent inclusion of climate change adaptation in training and design
standards for installation planners and engineers. As a result, planners and
engineers do not have the information needed to ensure that climate change-
related risks are addressed in installation plans and project designs.

DOD collaborates with host nations at both the national and installation level, but
cost sharing agreements and other collaboration efforts generally do not include
climate change adaptation. Without more fully including adaptation into its
agreements with host nations, DOD may miss opportunities to increase the
resilience of host-nation-built infrastructure at overseas installations to risks
posed by the weather effects associated with climate change.
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1 U.S. GOVERNMENT ACCOUNTABILITY OFFICE
441 G St. N.W.
Washington, DC 20548

November 13, 2017
Congressional Requesters

The Department of Defense (DOD) manages a global real-estate portfolio
that includes almost 600 overseas sites with a plant replacement value
DOD estimates at about $158 billion dollars. DOD uses an extensive
portfolio of overseas infrastructure—including facilities owned by host
nations—that extends across each of its geographic combatant
commands and is critical to maintaining military readiness.” DOD
guidance states that the U.S. foreign and overseas posture is the
fundamental enabler of U.S. defense activities and military operations
overseas and is also central to defining and communicating U.S. strategic
interests to allies, partners, and adversaries.? Since 2010, DOD has
identified climate change as a threat to its operations and installations
(i.e., operational risks) and has reported that it needs to adapt its

"For the purposes of this report, we define infrastructure as all buildings and permanent
installations necessary for the support, redeployment, and operations of forces (e.g.,
barracks, headquarters, airfields, communications facilities, stores, port installations, and
maintenance stations). Infrastructure includes utility systems; training and testing ranges
and areas; and transportation systems (e.g., roads and bridges). It also includes any built
or natural infrastructure outside of a facility (e.g., utility lines or barrier islands,
respectively) that DOD officials considered in adaptation planning. Also, DOD has six
geographic combatant commands, each with defined areas of operation and a distinct
regional military focus. They are the U.S. Africa Command, U.S. Central Command, U.S.
European Command, U.S. Northern Command, U.S. Pacific Command, and U.S.
Southern Command. The geographic combatant commands provide unity of command
over all the U.S. forces in a specific region.

2DOD Instruction 3000.12, Management of U.S. Global Defense Posture (GDP) (May 6,
2016).
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infrastructure to the risks posed by climate change.? Further, as climate
change impacts damage infrastructure, requiring repairs, these impacts
result in costs (i.e., budgetary risks) to the department.* Scientific
projections and observations indicate that climate change includes
increasing temperatures, rising sea levels, and other gradual changes, as
well as the potential for increases in the frequency and severity of
extreme weather events.®

Climate change is considered by many to be a complex, crosscutting
issue that poses risks to many environmental and economic systems.® In
February 2013, we placed the federal government’s fiscal exposure to

3The DOD Dictionary of Military and Associated Terms (August 2017) defines climate
change as variations in average weather conditions that persist over multiple decades or
longer that encompass increases and decreases in temperature, shifts in precipitation,
and changing risk of certain types of severe weather events. In our previous work on
climate change, we defined the term adaptation as adjustments to natural or human
systems in response to actual or expected climate change; adaptation is synonymous with
enhancing resilience. See GAO, High-Risk Series: Progress on Many High-Risk Areas,
While Substantial Efforts Needed on Others, GAO-17-317 (Washington, D.C.: Feb. 15,
2017). Adaptation includes considerations of climate change, such as whether or not
specific adaptation actions are necessary, based on risk. Climate change adaptation
differs from mitigation, which is focused on reducing emissions. Operational risks include
interruptions or delays in base or mission operations (e.g., base personnel not able to
work on an installation due to a climate impact, such as a severe storm, or rescheduling
training range activities due to flooding).

4Budgetary risks include the use of funding to prepare for, or recover from, climate
impacts (e.g., the cost of overtime required to set up sandbags in anticipation of flooding
or repair roofs destroyed during a severe wind storm).

5According to the National Academies of Sciences, Engineering, and Medicine, extreme
weather has affected human society since the beginning of recorded history. Also, the
National Academies report that humans’ use of fossil fuel since the start of the Industrial
Revolution has begun to modify the Earth’s climate. Further, according to the United
Nations Intergovernmental Panel on Climate Change, changes in climate have caused
impacts on natural and human systems on all continents and across the oceans. The
United Nations panel reports that impacts from recent climate-related extremes—such as
heat waves, droughts, floods, cyclones, and wildfires—reveal significant vulnerability and
exposure of some ecosystems and many human systems to current climate variability.
This report states that impacts of such climate-related extremes include, among others,
alteration of ecosystems and damage to infrastructure. The National Academies Press,
Attribution of Extreme Weather Events in the Context of Climate Change (Washington,
D.C.: 2016) and Intergovernmental Panel on Climate Change, 2014: Summary for
policymakers. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A:
Global and Sectoral Aspects. Contribution of Working Group Il to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change.

5GAO, High-Risk Series: An Update, GAO-15-290 (Washington, D.C.: Feb. 11, 2015).
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climate change on our High Risk List.” As part of our work in this high-risk
area, we found in May 2014 that DOD had not fully incorporated climate
change adaptation into its domestic infrastructure planning and
investment efforts, planned for the use of vulnerability assessment data,
or provided installation planners with needed information on how to adapt
to climate change impacts.® We made three recommendations to address
these findings. As of June 2017, DOD had made progress in a number of
areas that are important to adapting its domestic infrastructure to these
impacts, had implemented one recommendation, and had taken steps
toward implementing the remaining two recommendations. For example,
in regard to our recommendation to facilitate the efforts of installation
planners to efficiently implement the requirements of DOD guidance on
climate change adaptation for infrastructure, DOD defined key terms in
subsequent guidance and provided information about projected sea level
change and associated impacts for individual installations. However, the
department has not yet provided these planners with projections for the
full set of expected impacts of weather effects associated with climate
change. Also, in regard to our recommendation to clarify instructions for
the comparison of potential military construction projects to include
consideration of climate change adaptation, the Army has considered
climate change adaptation as a project component that may be needed to
address potential climate change impacts on infrastructure for at least two
domestic projects. However, DOD has not provided us with evidence that
the department’s components have clarified instructions associated with
the processes used to compare potential military construction projects for
approval and funding.

We were asked to assess how DOD is adapting its overseas
infrastructure to climate change. This report assesses the extent to which
DOD has (1) identified the operational and budgetary risks posed by
weather effects associated with climate change on infrastructure used by
DOD overseas; (2) collected data to effectively manage the operational
and budgetary risks of weather effects associated with climate change to
this infrastructure; (3) integrated adaptation to weather effects associated
with climate change into its installation planning and project design
efforts; and (4) collaborated with host nations on adapting infrastructure

'GAO, High-Risk Series: An Update, GAO-13-283 (Washington, D.C.: Feb. 14, 2013).
See also GAO-17-317.

8GAO, Climate Change Adaptation: DOD Can Improve Infrastructure Planning and

Processes to Better Account for Potential Impacts, GAO-14-446 (Washington, D.C.: May
30, 2014).
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used by DOD to increase resiliency to the impacts of weather effects
associated with climate change and shared costs for any needed
adaptation. Overseas, DOD executes missions using infrastructure the
department owns and leases, as well as infrastructure owned by host
nations. For that reason, in this report, we focus on all infrastructure used
by DOD overseas.

To examine the extent to which DOD has identified the operational and
budgetary risks posed by weather effects associated with climate change
on infrastructure used by DOD overseas, we reviewed data collected by
DOD’s Screening Level Vulnerability Assessment Survey (survey) from
2013 to 2015. Using these data, we developed a nongeneralizable
sample of 45 overseas installations. We interviewed military service
officials and collected documentation on the observed impacts of extreme
weather events and climate change, as well as associated costs, at these
installations. To develop the sample, we identified installations that
reported at least one of seven effects that, according to a DOD survey,
are associated with climate change.® To select locations to visit in person,
we assessed each installation in our sample against a number of factors,
including the number and type of climate change impacts reported for the
installation; the military service located at the installation; and the country
in which the installation and its associated sites were located. These
installations were spread across 22 countries in each of the six
geographic combatant commands’ areas of responsibility. We visited 14
of the 45 installations within the U.S. European Command and U.S.
Pacific Command to observe both the physical impacts of extreme
weather events and climate change on infrastructure and adaptation or
resilience measures taken or planned at the installation level. During our
site visits, we interviewed installation officials about observed impacts to
infrastructure and collected key documentation describing impacts.
Although the information we collected is not representative of all DOD
installations overseas, the risks and impacts these installations
identified—and the adaptation efforts they have taken—provide valuable
insights. To gather additional information on the impacts observed by
DOD personnel, and associated costs, we interviewed and reviewed
documentation from DOD officials, including those in the Office of the
Under Secretary of Defense, the geographic combatant commands, and

°DOD’s survey identified seven effects commonly associated with climate change:
flooding due to storm surge, flooding due to non-storm surge events (rain, snow, sleet, ice,
and river overflow), extreme temperatures (both hot and cold), wind, drought, wildfire, and
changes in mean sea level.
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the military services’ headquarters and installations in our sample. We
also interviewed installation officials about the types of costs associated
with the risks posed by weather effects associated with climate change,
such as facility maintenance and repair costs, and how often DOD
installations track these costs. We compared what installation officials told
us about tracking these costs with DOD Directive 4715.21, which requires
DOD components to incorporate climate change resource considerations
related to adapting built and natural infrastructure to potential or observed
climate change impacts into installation-level planning efforts.°

To examine the extent to which DOD has collected data to effectively
manage the operational or budgetary risks of weather effects associated
with climate change to overseas infrastructure, we reviewed DOD
guidance, to include DOD Directive 4715.21, to understand the military
services’ roles and responsibilities for assessing climate change impacts
on infrastructure. To determine DOD’s goals for conducting vulnerability
assessments, we also reviewed DOD’s 2010 and 2014 Quadrennial
Defense Reviews and the 2014 Climate Change Adaptation Roadmap
(Roadmap)."" In addition, we reviewed DOD’s 2016 Strategic
Sustainability Performance Plan (2016 Sustainability Plan), which
addresses the department’s approach to the management of the risks
posed by climate change.'?> We also reviewed guidance from the Office of
the Secretary of Defense that accompanied the administration of DOD’s
survey, which required that the military services survey their installations
about the risks posed by weather effects associated with climate change,
and survey instructions that the department provided to the military

'°DOD Directive 4715.21, Climate Change Adaptation and Resilience (Jan. 14, 2016).
DOD Directive 4715.21 was issued in accordance with the direction in Executive Order
13653. On March 28, 2017, the Presidential Executive Order on Promoting Energy
Independence and Economic Growth (Executive Order 13783) rescinded Executive Order
13653. This rescinded executive order stipulated that, among other things, each agency
was to develop or continue to develop, implement, and update comprehensive adaptation
plans that integrate consideration of climate change into agency operations and overall
mission objectives. According to an official from the Office of the Secretary of Defense, as
of September 2017, DOD was working to determine the course of action the department
will take with regard to its directive to comply with Executive Order 13783.

11DOD, Quadrennial Defense Review Report (Feb. 1, 2010); DOD, Quadrennial Defense
Review 2014 (Mar. 4, 2014); and, DOD, 2014 Climate Change Adaptation Roadmap
(Alexandria, VA: June 2014) (hereinafter cited as DOD, 2014 Roadmap).

2DoD, Strategic Sustainability Performance Plan FY 2016 (Sept. 7, 2016).
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services, along with best practices for conducting surveys." Finally, we
reviewed DOD’s 2016 Enduring Locations Master List to identify overseas
infrastructure of particular significance to DOD missions.

To examine the extent to which DOD has integrated adaptation to
weather effects associated with climate change into its installation
planning and project design efforts, we reviewed guidance requiring DOD
components to integrate climate change adaptation into certain
installation and infrastructure planning efforts contained in DOD’s Unified
Facilities Criteria 2-100-01, Installation Master Planning and DOD
Instruction 4715.03, Natural Resources Conservation Program.'* We also
reviewed plans (i.e., installation master plans, natural resources
management plans, and encroachment management plans) from the
installations in our sample and assessed these plans against DOD policy
on incorporating climate change adaption into installation planning efforts.
In addition, we interviewed DOD officials at the military services’
headquarters and at selected installations to determine the extent to
which the services have implemented climate change adaptation efforts
at the installation level. We also interviewed DOD officials about
installation-level planning efforts and planned or completed climate
change adaptation projects.

13Through the survey, DOD installations could report the following climate change
impacts: drought, extreme temperatures (hot or cold), flooding and other impacts due to
non-storm surge events, flooding due to storm surge, implications of increased mean sea
level, wildfire, and wind. For a discussion of best practices for conducting surveys, see
GAO, The Democratic Republic of the Congo: Information on the Rate of Sexual Violence
in War-Torn Eastern DRC and Adjoining Countries, GAO-11-702 (Washington, D.C.: July
13, 2011).

“DOD’s Unified Facilities Criteria 2-100-01, Installation Master Planning (May 15, 2012)
states that installation planners can prepare a master plan that sustainably accommodates
future change by incorporating current needs and mission requirements into a vision with
clear goals and measurable objectives. The guidance further states that the military
services’ master planners are to understand, monitor, and adapt to, among other things,
changing climatic conditions. We also reviewed DOD Instruction 4715.03, governing the
department’s Natural Resources Conservation Program on domestic installations.
According to DOD officials, the military departments have chosen to use the instruction as
guidance for their overseas installations’ development of these plans and installations in
our sample have used the instruction in this way. The instruction states that all DOD
natural resources conservation programs shall be integrated with installation planning and
programming. The guidance further states that for natural resources plans all DOD
components are to utilize existing tools to assess the potential impacts of climate change
to natural resources on DOD installations to the extent practicable and using the best
science available. DOD Instruction 4715.03, Natural Resources Conservation Program
(Mar. 18, 2011).
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To examine the extent to which DOD has collaborated with host nations
on adapting infrastructure used by DOD to increase installation resiliency
to the impacts of weather effects associated with climate change and
shared costs for any needed adaptation, we collected information from
DOD and Department of State (State) officials on collaboration between
DOD and host nations on climate change adaptation and cost-sharing
activities. We interviewed DOD officials from the regional service
components, the sub-unified commands, and the installations in our
sample to learn more about collaboration and cost-sharing related to
climate change adaptation at the installation level. We reviewed bilateral
agreements between DOD and host-nation governments for selected
installations in our sample to determine the extent to which these
agreements include information on climate change adaptation,
collaboration on climate change challenges, or cost-sharing related to
climate change. We also reviewed State’s 2016 Treaties in Force for
international agreements between the United States and host nations in
our sample, which include information on climate change adaptation. We
compared this information with DOD’s 2014 Roadmap and DOD Directive
4715.21 to learn about DOD’s goals and requirements for collaboration
with external stakeholders to address climate change challenges, and
reviewed our prior work related to leading practices for collaboration.™

By discussing potential sites for review with military service officials and
by reviewing relevant DOD reports and database characteristics, we
determined that DOD’s vulnerability assessment survey database was
sufficiently reliable to use as part of our site selection methodology and to
generate questions for data-gathering from sites visited or contacted.
Also, by discussing the process by which the Office of the Secretary of
Defense, military services, and Joint Staff selected survey sites, we
determined that DOD'’s vulnerability assessment survey database was
sufficiently reliable to assess the extent to which DOD effectively used the
data to manage the operational and budgetary risks posed by weather
effects associated with climate change. In addition, by reviewing relevant
sites’ data for any seeming outliers, we determined that DOD’s
Regionalized Sea Level Change Scenarios Database was sufficiently
reliable to use as a source of data on which to base questions for sites
visited or contacted and to illustrate cases in which installations may not
be using available data in their installation planning or project design

5GAO, Managing for Results: Key Considerations for Implementing Interagency
Collaborative Mechanisms, GAO-12-1022 (Washington, D.C.: Sept. 27, 2012).
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efforts. Further details on our scope and methodology can be found in
appendix .

We conducted this performance audit from May 2016 to November 2017
in accordance with generally accepted government auditing standards.
Those standards require that we plan and perform the audit to obtain
sufficient, appropriate evidence to provide a reasonable basis for our
findings and conclusions based on our audit objectives. We believe that
the evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives.

Background

According to the National Research Council, although the exact details
cannot be predicted with certainty, climate change poses serious risks to
many of the physical and ecological systems upon which society
depends.'® Moreover, according to key scientific assessments, the
impacts and costs of extreme events—such as floods, drought, and other
events—will increase in significance as what are considered rare events
become more common and intense because of climate change.'”
According to the National Academies of Sciences, Engineering, and
Medicine, extreme events are directly traceable to loss of life, rising food

"8The National Research Council is the principal operating agency of the National
Academies of Sciences, Engineering, and Medicine for furnishing scientific and technical
advice to governmental and other organizations. See, National Research Council,
Committee on America's Climate Choices, America's Climate Choices (Washington, D.C.:
2011); National Research Council, Climate Change: Evidence, Impacts, and Choices.
Answers to common questions about the science of climate change (Washington, D.C.:
2012).

17Jerry M. Melillo, Terese (T.C.) Richmond, and Gary W. Yohe, eds., Climate Change
Impacts in the United States: The Third National Climate Assessment, (Washington, D.C.:
U.S. Global Change Research Program, May 2014). and Intergovernmental Panel on
Climate Change, 2014: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part
A: Global and Sectoral Aspects. Contribution of Working Group Il to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J.
Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada,
R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and
L.L. White (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New
York, NY, USA, 1132 pp.
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and energy prices, increasing costs of disaster relief and insurance,
fluctuations in property values, and concerns about national security.®

As such, a variety of climate change effects are expected to impact
overseas regions where DOD owns infrastructure or uses host nations’
infrastructure. Examples include a marked increase in high temperature
extremes in Europe or an increase in heavy rain events that could impact
Asia. In a draft report on the results of its Screening Level Vulnerability
Assessment Survey (Survey Summary Report), the department identified
seven effects commonly associated with climate change, including:
flooding due to storm surge, flooding due to non-storm surge events,
extreme temperatures, wind, drought, wildfire, and changes in mean sea
level.’ DOD documentation states that observed effects from past
severe weather events, such as flooding or wildfire, may be indicative of
more frequent or more severe future conditions. Table 1 summarizes
potential and observed examples of the seven effects commonly
associated with climate change that DOD has documented.

18N ational Academies of Sciences, Engineering, and Medicine. 2016. Attribution of
Extreme Weather Events in the Context of Climate Change. Washington, DC: The
National Academies Press. doi: 10.17226/21852. According to the National Academies of
Sciences, Engineering, and Medicine, the ability to attribute the causes of some extreme
event types has advanced rapidly since the emergence of event attribution science a little
more than a decade ago, while attribution of other event types remains challenging.
Confidence in attribution of specific extreme events is highest for extreme heat and cold
events, followed by hydrological drought and heavy precipitation. For example, for
extreme heat and cold events in particular, changes in long-term mean conditions provide
a basis for expecting that there also should be related changes in extreme conditions.

90ffice of the Secretary of Defense, draft Screening Level Vulnerability Assessment
Survey Report (December 2016).
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|
Table 1: Seven Potential and Observed Climate Change Impacts on Department of Defense (DOD) Infrastructure and

Operations

Potential climate Potential and observed
Category change effect on weather events impacts on DOD infrastructure and operations
Flooding due to storm Increased severity and frequency of Coastal erosion (e.g., shoreline facilities), damage of coastal
surge events storm surge flooding events infrastructure (e.g., piers and utilities)
Flooding due to non-  Increased severity and frequency of non- Inland site inundation, infrastructure damage (e.g., training area
storm surge events storm surge flooding events facilities), training encroachment (e.g., excessive damage to

maneuver training lands), storm water and wastewater disposal
issues, shifting river flows

Extreme temperatures Hot: Increased frequency of extreme hot Strained electricity supply, changing building cooling demand (e.g.,
days, permafrost thaw, seasonal impacting installation energy intensity and operating costs), training

weather shifts

encroachment (e.g., more red and black flag days),” erosion and
facility damage from thawing permafrost, water supply shortages,
increased maintenance requirements for runways or roads

Extreme temperatures Cold: Increased frequency of extreme Strained electricity supply, changing building heating demand (e.g.,

cold days, seasonal weather shifts impacting installation energy intensity and operating costs), training

encroachment, increased maintenance requirements for runways
or roads

Wind Stronger and more frequent wind events Damage to above-ground electric/power infrastructure (e.g., power
lines), roofs of buildings, and housing

Drought Increased frequency of drought Water supply shortages

Wildfire Increased frequency of wildfire Training encroachment (e.g., restrictions on types of ammunition
used, halting or delaying training activities)

Changes in mean sea Increased severity and frequency of Coastal site damage due to erosion and inundation, water supply

level coastal flooding events interruptions, wastewater disposal issues

Source: GAO analysis of the 2010 Quadrennial Defense Review, 2012 DOD Climate Change Adaptation Roadmap (Roadmap), 2014 Roadmap, Fiscal Year 2015 DOD Strategic Sustainability
Performance Plan (Sustainability Plan), Fiscal Year 2016 Sustainability Plan, and the December 2016 draft of the Screening Level Vulnerability Assessment Survey Report. | GAO-18-206

#According to the U.S. Navy, red flag days are when strenuous exercise must be curtailed in hot
weather for all personnel with fewer than 12 weeks of training; black flag days are when non-mission
essential physical training and strenuous exercise must be suspended for all personnel.

In previous work examining climate change impacts on DOD
infrastructure, we found that while it is not possible to link any individual
weather event to climate change, these events provide insight into the
potential climate-related vulnerabilities faced by DOD. We also found
that, according to DOD installation-level officials, the department’s
facilities and infrastructure are vulnerable to climate change phenomena.
Further, these officials recognized that climate change may make these
types of phenomena more frequent or severe.?°

2OFora summary of our previous work on U.S. government climate change adaptation
efforts and related recommendations for improvement of these efforts, see GAO-17-317.
We have also included a list of related GAO products at the end of this report.
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DOD Strategy and Policy Addressing Climate Change
Impacts and Adaptation

Since 2010, DOD has—in key strategy documents and policy—cited the
impacts that climate change is having, and is expected to have, on its
infrastructure and operations, stressing the importance of adapting to
these impacts in order to accomplish the department’s mission. Selected
strategy documents and policy documents, by year, include the following:

e« 2010: In its 2010 Quadrennial Defense Review, DOD stated that the
department’s operational readiness hinges on continued access to
land, air, and sea training and test space. Further, DOD stated that it
was developing policies and plans to manage the effects of climate
change on its operating environment, missions, and facilities.?!

o 2011: In the 2011 National Military Strategy, DOD’s characterization
of the strategic environment included climate change as a potentially
serious impact.?

e 2012: In its fiscal year 2012 Strategic Sustainability Performance
Plan, DOD stated that climate change can directly impact military
installations and operations by limiting the availability and quality of
training ranges and other lands needed for operations and by
increasing impacts on infrastructure, such as flood and fire hazards
and vulnerability of utilities.?®

e 2013: Inits 2013 Arctic Strategy, DOD recognized that decreasing
seasonal ice will increase access and activity in the region, potentially
altering the security environment in which the department operates.?*

o 2014:

e Inits 2014 Roadmap, DOD stated that climate change will affect
the department’s ability to defend the nation and poses immediate

2'DOD, Quadrennial Defense Review Report (Washington, D.C.: Feb. 1, 2010).

22Chairman of the Joint Chiefs of Staff, The National Military Strategy of the United States
of America 2011: Redefining America’s Military Leadership (Washington, D.C.: Feb. 11,
2011).

23poD, Strategic Sustainability Performance Plan FY 2012 (Sept. 20, 2012). In
subsequent Strategic Sustainability Performance Plans from 2013 through 2016, DOD has
continued to emphasize the serious impact that climate change will have on operations
and infrastructure.

24DOD, Arctic Strategy (Washington, D.C.: November 2013).
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risks to U.S. national security. The Roadmap focused on four lines
of effort, including built and natural infrastructure. DOD stated that
both built and natural infrastructure is necessary for successful
mission preparedness and readiness. Specifically, built
infrastructure serves as the staging platform for the department’s
national defense and humanitarian missions, and natural
infrastructure supports military combat readiness by providing
realistic combat conditions and vital resources to personnel.

In its 2014 Quadrennial Defense Review, DOD stated that the
impacts of climate change may undermine the capacity of
installations to support training activities; that the department will
complete a comprehensive assessment of all installations to
assess the potential impacts of climate change on its missions
and operational resiliency; and that the department will develop
and implement plans to adapt, as required.?®

In its 2014 Arctic Roadmap, the Navy discussed the role that
climate change plays in several national security arenas, such as
energy security, the U.S. economy, and national sovereignty.?

e 2015: The United States’ National Security Strategy stated that
climate change is one of the top strategic risks to our country’s
national interests, noting that climate change is an urgent and growing
threat to national security. For example, increased sea levels and
storm surges threaten coastal regions and infrastructure.?’

o 2016:

The 2016 Sustainability Plan states that climate change is a clear
national security concern—affecting DOD today and forecasted to
affect the department more in the future—and that climate change
impacts can directly interfere with an installation’s ability to carry
out its mission. Further, the 2016 Sustainability Plan states that by
incorporating aggressive consideration of the current and potential
impacts of a changing climate in mission planning across the
defense enterprise, DOD will become more sustainable.?®

25DOD, Quadrennial Defense Review 2014 (Washington, D.C.: Mar. 4, 2014).

26Chief of Naval Operations, The United States Navy Arctic Roadmap for 2014 to 2030
(Washington, D.C.: February 2014).

2"The White House, National Security Strategy (February 2015).

28poD, Strategic Sustainability Performance Plan FY 2016 (Sept. 7, 2016).
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« Inits 2016 directive, Climate Change Adaptation and Resilience,
DOD established policy that the department must be able to adapt
current and future operations to address the impacts of climate
change in order to maintain an effective and efficient military.
Mission planning and execution must include (1) identification and
assessment of the effects of climate change on the DOD mission,
(2) taking those effects into consideration when developing plans
and implementing procedures, and (3) anticipating and managing
any risks that develop as a result of climate change to build
resilience.?®

Congressional testimony from the Assistant Secretary of Defense for
Energy, Installations, and Environment (Acting) has emphasized the need
for the department to adapt to the impacts of climate change. The
Assistant Secretary of Defense for Energy, Installations, and Environment
has—since 2014—served as both DOD’s Chief Sustainability Officer and
the department’s primary climate change adaptation official.>® Since 2014,
the Assistant Secretary of Defense (Acting) has testified annually that
climate change is a top priority issue for DOD, outlining steps that the
department is taking to mitigate the risk it poses. For instance, in March
2016 testimony before the House Appropriations Committee, the
Assistant Secretary of Defense (Acting) stated that DOD would continue
its efforts to develop the science and tools needed to meet the
department’s obligations to assess and adapt to climate change. The
Assistant Secretary (Acting) reiterated that resilience to climate change
continues to be a priority for DOD, explaining that—even without knowing
precisely how or when the climate will change—the department knows it
must build resilience into its policies, programs, and operations in a
thoughtful and cost-effective way. One example the Assistant Secretary
(Acting) provided is that sea level is rising and many coastal areas are

2DOD Directive 4715.21 was issued in accordance with the direction in Executive Order
13653. On March 28, 2017, the Presidential Executive Order on Promoting Energy
Independence and Economic Growth (Executive Order 13783) rescinded Executive Order
13653. This rescinded executive order stipulated that, among other things, each agency
was to develop or continue to develop, implement, and update comprehensive adaptation
plans that integrate consideration of climate change into agency operations and overall
mission objectives. According to an official from the Office of the Secretary of Defense, as
of September 2017, DOD was working to determine the course of action the department
will take with regard to its directive to comply with Executive Order 13783.

30In 2014 and 2015, the title of this position was the Deputy Under Secretary Of Defense
(Installations and Environment). In 2016, the title of this position changed to the Assistant
Secretary of Defense (Energy, Installations, and Environment).
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subsiding or sinking, which impacts the operation and maintenance of
DOD’s existing installations and infrastructure.?’

Funding Sources to Pay for U.S.-Funded Infrastructure
Overseas

The military services use several funding sources for the design and
construction of infrastructure overseas. Projects that cost over $1 million
are generally funded through military construction appropriations. The
construction cost estimates are prepared for the planning, design, and
construction phases of a construction project.®? DOD is authorized to use
available operations and maintenance appropriations for unspecified
minor military construction projects of $1 million or less,* and in its fiscal
year 2017 budget, the department also planned to allot operations and
maintenance funding to the maintenance of equipment.>* Further, DOD’s
facilities sustainment, restoration, and modernization program provides
funds for installation-level efforts to maintain, improve, and adapt existing
facilities to meet current or new conditions and standards.

3Ninstallations, Environment, Energy and BRAC: Hearing Before the Subcomm. on Military
Construction, Veterans Affairs and Related Agencies of the H. Comm. on Appropriations,
114th Cong. (2016) (statement of Pete Potochney, performing the duties of Assistant
Secretary of Defense (Energy, Installations and Environment)).

32DOD, Unified Facilities Criteria 3-740-05, Handbook: Construction Cost Estimating (Nov.
8, 2010).

340 u.s.C. § 2805(c). For more information on statutory authorities for carrying out
military construction projects, see appendix Il of GAO’s report, Defense Infrastructure:
Actions Needed to Enhance Oversight of Construction Projects Supporting Military
Contingency Operations, GAO-16-406 (Washington, D.C.: Sept. 8, 2016).

340ffice of the Under Secretary of Defense (Comptroller)/Chief Financial Officer,
Operation and Maintenance Overview Fiscal Year 2017 Budget Estimates (February
2016).
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DOD Collaboration with Host Nations on Infrastructure
Cost Sharing

DOD engages in cost-sharing activities with some host nations on
infrastructure projects at overseas locations.*® Specifically, host nations
can provide financial support by directly or indirectly sharing installation
and operational costs with DOD.*¢ According to DOD’s Facilities
Investment and Management Office, it is DOD policy to actively seek host
nation cost-sharing support from countries hosting U.S. forces to help
cover U.S. construction requirements, when possible. Cost-sharing
activities vary from country to country and are typically implemented by a
variety of bilateral agreements.*’

Officials from DOD’s Facilities Investment and Management Office told us
that DOD currently collaborates with Kuwait, Germany, Japan, and Korea
on national cost-sharing activities. The Government of Kuwait has
provided funds for construction projects mutually beneficial to U.S. and
Kuwaiti military forces. According to a DOD official, since May 2016,
Congress has received notification of eleven infrastructure projects that
will be funded with approximately $163 million in cash contributions from

35According to the Office of the Assistant Secretary of Defense for Energy, Installations,
and Environment, “cost-sharing activities” refers to host-nation funding and support for
overseas infrastructure used by DOD and includes host nation funded construction
programs and projects, realignment and relocation efforts, in-kind and residual value
payments, logistics, labor, and utilities cost-sharing, and any other installation or
operational costs shared between the United States and host nations either directly or
indirectly.

3®Direct cost sharing refers to categories of support for stationed U.S. forces budgeted for
by a host nation and includes, but is not limited to, costs borne by host nations in support
of stationed U.S. forces, for rents on privately owned land and facilities, facility
improvements, labor, and utilities. Indirect cost sharing covers cost deferrals and waivers
for U.S. forces stationed in a host nation and includes reduced or waived rents on
government-owned land and facilities used by U.S. forces, tax concessions, and waived
customs duties.

37For the purposes of this report, agreements refers to a multilateral or bilateral
agreement, such as a base rights or access agreement, a Status of Forces Agreement, a
Special Measures Agreement, a Memorandum of Understanding or Agreement, a
Technical Arrangement, a Local Implementing Agreement (that is within the scope of the
umbrella or master agreement), or any other instrument defined as a binding international
agreement in accordance with DOD Directive 4715.05, Environmental Compliance at
Installations Outside the United States (Nov. 1, 2013) and DOD Directive 5530.3,
International Agreements (June 11, 1987) (incorporating change 1, Feb. 18, 1991)
(certified current as of Nov. 21, 2003).
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the Government of Kuwait. Also, according to that same official, DOD
recently approved a payment-in-kind project in Germany. In this type of
project, credit provided by a host nation allows DOD to build, repair, or
modernize its facilities in the host country. One of the chief methods of
DOD’s collaboration with host nations on national cost-sharing activities is
through host-nation-funded construction programs, in countries such as
Japan and Korea. These host-nation-funded construction programs
provide significant financial support to DOD for realignment and relocation
efforts—for example, moving U.S. forces from one installation to another
in a host nation—and infrastructure improvement programs. For example,
the Government of Japan has spent, as of March 2017, over $23 billion
through the Japan Facilities Improvement Program and, as of November
2016, approximately $17 billion through the Defense Policy Review
Initiative for the construction of DOD facilities in Japan.*® Similarly, a DOD
installation-level official told us that U.S. Forces Korea receives roughly
$350 million annually in support of large-scale construction projects from
the Republic of Korea.*®

Cost-sharing activities typically consist of three key collaborative
mechanisms: national agreements, host-nation building standards, and
negotiation processes. According to DOD officials, certain national
agreements between the United States and host-nation governments
implement cost-sharing activities, such as host-nation-funded
construction programs. For example, a Special Measures Agreement
establishes annual funding contributions for host-nation-funded
construction programs between the United States and the Republic of

38Host-nation-funded construction programs in Japan include the Japan Facilities
Improvement Program, the Defense Policy Review Initiative, the Special Action
Committee on Okinawa, and the Facilities Adjustment Panel. An example of a host nation
funded construction project in Japan is the reconstruction of a 200-meter seawall at an
ammunition depot. This $2.8 million project will be funded through the Japan Facilities
Improvement Program.

39Host-nation-funded construction programs in Korea include the Republic of Korea
Funded Construction program, the Yongsan Relocation Plan, and the Land Partnership
Plan. According to installation-level officials, examples of planned host-nation funded
construction projects in Korea include the construction of a consolidated communications
facility, a special operations command facility, a training swimming pool, and an upgrade
to pier operations. These projects will be funded with Republic of Korea in-kind funds.
DOD does not consider the Yongsan Relocation Plan and the Republic of Korea portion of
the Land Partnership Plan to be host-nation support, as the funds received from the
Republic of Korea support the host nation's requests. However, we are including the
Yongsan Relocation Plan and Land Partnership Plan in this report because the resources
are provided by the host nation.
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Korea. The Japan Facilities Improvement Program also establishes
funding contributions for host-nation funded construction between the
United States and the Government of Japan. Infrastructure projects
funded through cost-sharing activities are usually designed and built
using a combination of host-nation building standards and DOD’s Unified
Facilities Criteria.*® These criteria are administered and authorized by the
military services, in consultation with the Office of the Assistant Secretary
of Defense for Energy, Installations, and Environment, which are
responsible for the Unified Facilities Criteria program. According to DOD
officials, typically, projects are built to standards equivalent to the Unified
Facilities Criteria except when host-nation building standards are more
stringent. Depending on the host nation and combatant command,
reconciling differences between the Unified Facilities Criteria and host-
nation building standards can require close collaboration between the
military services, the sub-unified commands, and host-nation officials.
Once host nations have completed construction for infrastructure funded
through these cost-sharing activities, DOD provides funds and resources
for the facilities’ sustainment and maintenance. According to the Office of
the Under Secretary of Defense for Acquisition, Technology, and
Logistics, often DOD uses this type of infrastructure for 50 or more years.

Prior to negotiations with host nations, DOD’s Office of the Assistant
Secretary of Defense for Strategy, Plans and Capabilities works with the
combatant commands, the sub-unified commands, and the Secretaries of
the military services and the Commandant of the Marine Corps to develop
a list of key negotiation topics. According to officials from this office and
State’s Office of Security Negotiations and Agreements, State works with
DOD to refine this list of key negotiation topics and generally conducts
negotiations with host nations on DOD’s behalf. The Circular 175
Procedure, a set of regulations developed by State, establishes
requirements for negotiating and concluding international agreements.*!
According to State, for “significant” international agreements, DOD must
submit a request for authorization to negotiate, conclude, or terminate an

40According to DOD, the Unified Facilities Criteria program unifies all technical criteria and
standards pertaining to planning, design, construction, and operation and maintenance of
real property facilities.

#Circular 175 sets out the process by which the Secretary of State or his or her designee
authorizes negotiations and conclusions of treaties and other international agreements.
The objectives of the Circular 175 process include ensuring that the making of
international agreements is carried out within constitutional and other appropriate limits
and with the required involvement by the Department of State.

Page 17 GAO-18-206 Climate Change Adaptation



Letter

international agreement. In our previous work on host-nation support
negotiation, we found that generally DOD participates in the Circular 175
process by documenting a proposed negotiating strategy in a
memorandum and submitting it to State for review and approval.

DOD Installations Have ldentified Operational
and Budgetary Risks Posed by the Impacts of
Weather Effects Associated with Climate
Change, but Do Not Consistently Track the
Costs of These Impacts

DOD has reported that the potential impacts of a changing climate
represent risks and DOD overseas installations h