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G Executive Summary

The U.S. Congress and the Department of Defense (DoD) have determined
that climate change is a threat to national security and have required military
installations to develop plans to improve the climate resilience of both military
installations and key supporting civilian infrastructure. A recent Navy report,
co-authored by The Nature Conservancy, indicates resilience could be
significantly increased at a naval base in southern California by consolidating
vulnerable infrastructure on higher ground and restoring wetlands, dunes,
and beaches, which buffer the base from storms and absorb floodwaters.

The approach to resilience described in the “Naval Base Ventura County
(NBVC) Point Mugu Coastal Adaptation Vision” report (2020)" hinges

upon the growing awareness within DoD that while flooding and other
natural processes can wipe out roads and other built assets, the same
natural processes contribute to resilient ecosystems that, in turn, offer long
term protection to those same built assets. This alternative of buffering
infrastructure with coastal habitats instead of coastal hardening serves as a
model for other coastal military installations tasked with improving resilience.
If natural infrastructure and coastal restoration strategies are adopted

more broadly and supported through substantial DoD investment, it could
significantly increase the buffering capacity of a portion of the world’s coastal
lands, bolster long-term protection for billions of dollars of military and key
supporting civilian assets, and reduce the need for costly repairs.

Using natural coastal infrastructure to buffer NBVC Point Mugu from rising
sea levels and hazardous storms offers many benefits over traditional
approaches. Pre-emptively moving military assets further from the many
hazards along the shoreline is a strategic, forward-thinking military readiness
tactic. And, when given the space, natural infrastructure such as beaches,
dunes, and wetlands are relatively resilient to storms and floods. After a
disturbance, natural systems often build themselves back, and can continue
to serve as buffers to assets located behind them. Relocating assets away
from the shifting coastline also creates a pathway for beaches and wetlands
to adjust and migrate with sea level rise. This approach further safeguards
all the other benefits provided by natural coastlines—as water purifiers,
nurseries for fish, habitat for threatened and imperiled plants and animals,
and carbon sinks.

Implications of NBVC'’s use of natural infrastructure for climate resilience
extends far beyond this singular base. Increasing resilience to military
installations contributes to regional coastal resilience. The military can also
be a powerful partner for communities and conservation organizations in
realizing nature-based solutions for resilience. Recent legislation—including
updates to the Readiness and Environmental Protection Integration (REPI)
statutes that authorizes DoD installations to partner with nearby towns, other
agencies, NGOs on conservation — expanded DoD’s approach and funding
to include nature-based resilience projects.

1 Environmental Science Associates. Coastal Adaptation Vision for Naval Base Ventura County Point Mugu.
(Prepared for The Nature Conservancy and Naval Base Ventura County, 2020).

TheNature

Conservancy

nature.org/cacities

KEY TAKEAWAYS:

* If no action is taken, a large
portion of NBVC Point Mugu’s
built assets and wetlands
would convert to open water
by 2060 due to sea level rise
and associated erosion and
flooding.

Certain base assets, such

as the airfield, need to be
defended in place; removing
and relocating other assets and
infrastructure provides room
for the shoreline to naturally
maintain and migrate with
sea level rise, ensuring the
continued existence of beach
and wetlands that serve as
critical buffers to base assets.

Wetlands at NBVC Point

Mugu are among the largest
remaining salt marsh habitats in
southern California, supporting
a great diversity of species,
including imperiled species.

Removing and relocating
assets at the base would create
over 700 acres of space to
restore to wetlands and natural
habitats, bolstering nature’s
capacity to absorb the impact of
storm surges and flooding.

Relocation with restoration is
the only option that meets the
military mission and ecological
goals — ensuring beaches and
coastal habitats will continue to
thrive and provide protection in
the long-term.
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Beyond the region, these pioneering efforts at NBVC can also serve as a
model for other similarly at-risk coastal installations.? While the investment
required to relocate infrastructure is significant, doing so creates a pathway
for a carefully managed process, versus waiting for disaster to strike

before taking protective actions, with the resultant training and opertational
interruptions and costly repairs to damages. For example, Hurricane Florence
in 2018 damaged hundreds of buildings at Marine Corps Base Camp Lejeune
and Marine Corps Air Station New River in North Carolina, with repairs
estimated at $3.6 billion,® and that same year Tyndall Air Force Base in
Florida incurred an estimated $4.7 billion in hurricane damage.*

The nature-based approaches and collaborative, science-based planning
process represented by the NBVC Adaptation Vision can be replicated
locally, regionally, and globally, to ensure that beaches and wetlands
continue to thrive and provide protection to coastal communities and critical
infrastructure. Making room for natural infrastructure ensures habitats can
migrate with sea level rise and continue to act as buffers, providing protection
to coastal communities, infrastructure, and ecosystems.

In the absence of widespread adaptation practices that prioritize natural
coastal buffers, fear of rising sea levels and storms may trigger governments
to build more sea walls and other armaments. This trend poses an existential
threat to the planet’s already dwindling coastal wetlands and beaches, as
hardening facilitates their transition to open water,>4” and eliminates natural
buffering capacity. In the U.S., even with environmental protection laws, more
than 100,000 acres of coastal wetland transitioned to open water between
2004-2009, and wetlands disappeared at an average of 60,000 acres per
year—a more rapid decline than in the years prior.2 The global extent of
wetlands is estimated to have declined between 64-71% in the 20th century,
and degradation continues worldwide.® The further loss of coastal habitats
will be devastating, especially to communities that depend on the coast for
tourism, and the many other ecosystem services provided.

In short, if natural infrastructure and coastal restoration strategies are
adopted more broadly and supported through substantial DoD investment,

it could significantly increase the buffering capacity of the nation’s coastal
lands, help secure long-term protection for billions of dollars of military assets,
reduce the likelihood of unplanned training and operational disruptions and
the need for extremely costly repairs, and set an example for the world.
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2 Margaret Tucker and G. James Herrera, Military Installations and Sea Level Rise, (Congressional Research Service, July 2019). https://fas.org/sgp/crs/natsec/IF11275.pdf

3 Jay Price, “After Billions of Dollars in Storm Damage, the Military is Trying to Protect Bases from Climate Change,” North Carolina Public Radio WUNC, April 29, 2021. https://www.wunc.
org/military/2021-04-28/military-climate-change

4 General Services Administration, “Region 4 FAS personnel lend a helping hand to Tyndall airmen,” GSA Newsroom, June 7, 2019. https://www.gsa.gov/about-us/regions/welcome-to-the-
southeast-sunbelt-region-4/region-4-newsroom/around-the-region/region-4-fas-personnel-lend-a-helping-hand-to-tyndall-airmen

5 G.B. Griggs, “California’s retreating coastline: Where do we go from here?” in California and the World Ocean, Conference ‘02, Revisiting and Revising California’s Ocean Agenda.
(Preston: American Society of Civil Engineers, 2005a),121-125.

6 G.B. Griggs, “The impacts of coastal armoring,” Shore and Beach, 73,1(2005b), 13-22.

7 R.K. Gittman, F. J. Fodrie, A. M. Popowich, D. A. Keller, J. F. Bruno, C. A. Currin, C. H. Peterson, and M. F. Piehler, “Engineering away our natural defenses: an analysis of shoreline
hardening in the US.” Frontiers in Ecology and the Environment, 13 (2015): 301 — 307.

8 T.E. Dahl and S.M. Stedman, Status and trends of wetlands in the coastal watersheds of the conterminous United States 2004 to 2009. (U.S. Department of the Interior, Fish and Wildlife
Service and National Oceanic and Atmospheric Administration, National Marine Fisheries Service, 2013).

9 Ramsar Convention on Wetlands, State of the World’'s Wetlands and Their Services to People: A Compilation of Recent Analyses, Briefing Note 7, (12th Meeting of the Conference of the
Parties to the Convention on Wetlands, March 2015). https://www.ramsar.org/sites/default/files/documents/library/strp19_4_bn7_e.pdf
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@ Background

DOD’S COMMITMENT TO RESILIENCE TO ASSURE
THE MILITARY MISSION

The United States operates thousands of military installations in the
US and worldwide, worth about $1.2 trillion." These facilities are where
personnel train, test weaponry, and work to deter foreign adversaries,
with the specific aim of ensuring the nation’s security.

In recent decades, an unconventional antagonist to military readiness
emerged in the form of climate change. Base operations are now
persistently disrupted by recurrent drought, heat waves, catastrophic
wildfires, and flooding. Additionally, coastal installations are being
impacted by rising sea levels, erosion and increasingly powerful storms.
In 2018, Hurricane Michael damaged 95 percent of the infrastructure at
Tyndall Air Force Base in Florida, with experts projecting a cost of over
$3 billion to repair the base.

These threats are likely to increase in severity, duration and frequency

in the years to come, and the seriousness of these disruptions prompted
the Congress and the Department of Defense (DoD) to declare climate
change a major threat to America’s national security.’ The Congress
and DoD leadership mandated that the military services incorporate
climate considerations into infrastructure and operations planning, and to
comprehensively “assess and manage risks associated with the impacts
of a changing climate.”"®

The DoD also recently began to emphasize the importance of pursuing
climate-adaptive actions that increase base resilience. Resilience has
historically been an ecological term, defined as “the amount of disturbance
that an ecosystem could withstand without changing self-organized
processes and structures.”™ DoD defines resilience similarly, as the “ability
to anticipate, prepare for, and adapt to changing conditions and withstand,
respond to, and recover rapidly from disruptions.”*® This definition is
associated explicitly with the impacts of climate change and applies to

all aspects of DoD, including installations, operations, transportation and
more."® In 2020, an amendment to U.S. law now requires major bases to,
over three years, develop military resilience components in installation
master plans to address climate impacts.'” Other DoD programs, such as
the Readiness and Environmental Protection Integration (REPI) statute,
were also expanded by Congress to encourage climate resilience.'®

“The effects of a changing
climate are a national
security issue with
potential impacts to
Department of Defense
missions, operational
plans, and installations.”

— US DEPARTMENT OF
DEFENSE, 2019
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“Sea level rise, extreme
weather, drought, floods,
you name it—there is a
growing recognition that
those are real impacts

on national security and
the ability of the DoD to
operate.”

— BOB BARNES, RETIRED
BRIGADIER GENERAL, US ARMY

10 U.S. Department of Defense, Report on Effects of a Changing Climate to the Department of Defense, (Office of the Under Secretary of Defense for Acquisition and Sustainment, 2019).

https://partner-mco-archive.s3.amazonaws.com/client_files/1547826612.pdf
11 Norm Seip, “Climate Change in Florida is a Threat to National Security,” Florida Sun Sentinel, April 9, 2021.

https://lwww.sun-sentinel.com/opinion/commentary/fl-op-com-invading-sea-climate-change-military-20210409-jx4iv2yyobecveam7flubmwyce-story.html

12 John D. Banusiewicz, “Hagel to Address ‘Threat Multiplier’ of Climate Change,” DoD News, Oct 10, 2014.
https://iwww.defense.gov/Explore/News/Article/Article/603440/hagel-to-address-threat-multiplier-of-climate-change/
13 U.S. Department of Defense, 2019, p. 2

14 L.H. Gunderson, “Ecological Resilience—In Theory and Application.” Annual Review of Ecology and Systematics. 31, no. 1 (2000) 425-439.
15 U.S. Department of Defense, DoD Directive 4715.21: Climate Change Adaptation and Resilience. (2000). https://dod.defense.gov/Portals/1/Documents/pubs/471521p.pdf

16 Congressional Research Service, Military Installation Resilience: What Does It Mean? (January 6, 2021).
https:/lwww.everycrsreport.com/files/2021-01-06_IN11566_e792abaa4080c20af2d4b0ee49f0a9e05604808d.pdf

17 10 U.S.C. § 2801

18 10 U.S.C. § 2684
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