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Abstract

The American military has recognized “climate change” as a national security
threat. Over the past three decades, many military installations across the continental
United States experienced infrastructure damage, personnel evacuations, and millions (or
billions) of dollars in rebuilding or reparation costs. This paper argues that most facilities
on military installations are woefully unprepared for the impacts of climate change. To
expedite action, a focus on expanding Other Transaction Authority (OTA) for
infrastructure-related procurement is necessary, as are specific measures, mandates, and
responses. To illustrate, the paper examines recent devastating extreme weather events
across specific Department of the Air Force (DAF) installations located in Florida and
California. The paper refers to several studies and reports on infrastructure aging,
exposure to increased climate change dangers, and some examples of sustainable
procurement implemented by installations primarily after an extreme weather event.

A discussion follows of recent years’ laws on environmental response, with a
focus on the National Defense Authorization Acts (NDAAs) and specific provisions for
infrastructure, facility, and related environmental measures for Department of Defense
(DoD) implementation. The NDAAs and other sources note the spending limitations for
many of these measures, where applicable. This paper also highlights various DoD and
Department of the Air Force (DAF) directives, plans, and spending behavior, with a focus
on the limited use of OTA for facilities and infrastructure modernization. Finally, this
thesis proposes top-down solutions for quick procurement and the broadening use of
OTAs, available to Congress, the President, DoD, DAF, and individual installation

commanders, where able.
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I. Introduction: Climate Change Threatens DoD Installations’ Operational
Readiness

Climate change is a relatively new national security threat which threatens
American military operations. The Department of Defense (DoD) has dozens of military
installations scattered all over the United States, including Hawaii and Alaska. Many of
those installations have aging infrastructure, specifically buildings and related structural
facilities.! Such facilities are growing increasingly and concerningly ill equipped to
withstand many of the dangers posed by climate change and global warming.? At least
since 2016, the DoD has passed policy for climate adaptation and seriously
acknowledged the increasing threats associated with climate change.’

Nonetheless, over the past two decades, many DoD military installations have
been brutally invaded by natural disasters. Domestically, most U.S. military bases have
facilities which have exceeded their expected lifespans.* Meanwhile, the DoD has
historically experienced difficulty in lessening the facility maintenance backlog.’ Though
the Government Accountability Office (GAO) found the DoD’s gap in facility

sustainment funding has decreased in recent years, the DoD does not completely account

''U.S. GOV’T ACCOUNTABILITY OFF., GAO-22-104481, DEFENSE INFRASTRUCTURE: DOD
SHOULD BETTER MANAGE RISKS POSED BY DEFERRED FACILITY MAINTENANCE (2022),
https://www.gao.gov/assets/gao-22-104481.pdf.

2 Anu Narayanan, et al., Grounded: An Enterprise-Wide Look at Department of the Air Force Installation
Exposure to Natural Hazards, RR-A523-1, RAND Corporation, at ix (2021),
https://www.rand.org/content/dam/rand/pubs/research_reports’RRA5S00/RRA523-1/RAND RRAS523-
1.pdf.

3 DEP’T OF DEF. DIRECTIVE 4715.21, Climate Change Adaptation and Resilience (Jan. 14, 2016, with
Change 1 Effective: Aug. 31, 2018),
https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/47152 1 p.pdf?ver=2018-09-25-081059-
330 (an example of a DoD policy including climate change’s application or consideration in military
context).

4 See supra note 1, at 14-16 (this varies by military branch).

SId. at2.
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for the cost of sustaining facilities which have exceeded they are expected lifespans.®
Without the threat of climate change, the DoD faces hardship with upgrading and
maintaining its roughly 550,000 facilities worldwide.” However, climate change and
global warming present an escalated and accelerated threat to some of these facilities.®

The Congressional Budget Office (CBO) found that of the 49,000 examined
Army buildings in 2020, the average age of the buildings was 47 years old.” Thousands
of those buildings have existed for at least 75 years.!® The CBO report noted the DoD
previously expressed a goal of modernizing or replacing their facilities, “once every 67
years.”!!12 Several facilities, including flightlines, predate the establishment of the DAF
because many were used by the Army in the first half of the 20" century.'?

In the past few decades, the DAF has spent billions in post- disaster rebuilding. In
2018, Hurricane Michael caused over $4 billion in damages and rebuilding costs after

pummeling through Tyndall Air Force Base (AFB), FL.!* However, base leaders note

¢ See supra note 1, at 2.

TId.

8 The U.S. Army and Navy are the oldest U.S. military branches; thus, their installations predate those of
the DAF. While the DAF is newer than the U.S. Army and Navy, many of its facilities are also aged. See
U.S. AIR FORCE HISTORICAL RESEARCH AGENCY, The Birth of the United States Air Force,
https://www.afthra.af.mil/About-Us/Fact-Sheets/Display/Article/4339 14/the-birth-of-the-united-states-air-
force/ (last visited October 29, 2023) (the Department of the Air Force was officially created in 1947 via
the National Security Act of 1947).

 Mackenzie Eaglen, U.S. Military Bases Are Literally Falling Apart, AEI (Dec. 2, 2022),
https://www.aei.org/op-eds/u-s-military-bases-are-literally-falling-
apart/#:~:text=The%20average%20age%200f%20the.CBO's%20analysis%20was%2047%20years (citing
CONG. BUDGET OFF., THE ARMY’S COSTS TO ELIMINATE ITS DEFERRED MAINTENANCE
BACKLOG AND TO RENOVATE AND MODERNIZE ITS BUILDINGS, 5 (2022)).

10 CONG. BUDGET OFF., THE ARMY’S COSTS TO ELIMINATE ITS DEFERRED MAINTENANCE
BACKLOG AND TO RENOVATE AND MODERNIZE ITS BUILDINGS, 7 (2022).

]d. at5.

12 The U.S. Army, Navy, Marines, and Coast Guard certainly have their own military bases and climate
impact challenges, any reference to specific examples will be for context. This paper will primarily focus
on DAF domestic military installations.

131 Robert Mueller, Active Air Force Bases Within the United States of America, U.S. AIR FORCE
HISTORICAL RESEARCH CENTER (Sep. 17, 1982),
https://media.defense.gov/2010/Sep/21/2001330255/-1/-1/0/airforce_bases_us%20v1opt.pdf.

14 See supra note 2, at ix.
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complete restoration and modernization of the base will not be completed until about
2026, nearly eight years after the hurricane.!> Now, the DAF is calling Tyndall AFB the
“Installation of the Future.”'® Although unfortunate, Tyndall’s rebuild should serve as a
motivator to adapt existing DAF installations now rather than wait for a future natural
disaster to occur.

This paper will first examine some of the most vulnerable DAF installations in the
U.S. Plagued by wildfires, droughts, flooding, and hurricanes, bases in Florida and
California should be the first bases adapted for extreme weather impacts. The DoD and
the DAF have policies in place which support modernization of its facilities and functions
to maintain continuous mission accomplishment despite environmental impacts. There
have been projects for alternative energy, electric or hybrid vehicles, microgrids, and
other “new age” technologies, but such projects are not widespread across the DAF.
Many of these technologies are subject to the time-consuming and administratively costly
Federal Acquisition Regulation (FAR) government procurement processes. Not all
acquisitions should require years for delivery or completion.

This paper will list proposals in a top-down fashion focusing on measures to
modernize DoD facilities and installations quickly, effectively, and resiliently. First, as
the “purse” of federal government spending, this paper provides proposals for
congressional implementation and expansion of existing legislation. One such proposal is
the statutory expansion of the use of the Other Transactions Authority (OTA) and

creation of a separate OTA budget, to allow for faster and more efficient procurement.

15 David Roza, Tyndall Rises Again, AIR & SPACE FORCES MAGAZINE (Aug. 31, 2023),
https://www.airandspaceforces.com/article/tyndall-rises-again/.
16 14,
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Other Transactions (OTs) fall outside of the FAR and many agencies appreciate the faster
timelines that OTs provide, along with their other advantages.!” Then, where Congress
cannot or does not act, the President, as the military’s Commander-in-Chief, has several
options available. Successively, the DoD, DAF, and ultimately, individual base
commanders, have some measures they can take for modernization of facilities as the
DoD races to adequately withstand extreme weather events.

A DoD or DAF-wide mandate for immediate implementation is critical for both
non-complex and complex “green” projects on DAF installations. The mandate should
require that installations implement (or show reasonable progress towards its completion)
by no later than two (2) years of the issued mandate.'® Understandably, some projects
could involve complex construction requiring demolition, renovation, etc. These projects
can take several years to complete; however, the installation can have several other
ongoing or completed projects during that time. Some non-complex proposed projects
include, but are not limited to green roofs (i.e., vegetation or “living” roofs), parking lot
vertical solar panels, planting resilient trees or plants in vast/vacant areas suitable to the
base’s climate, purchasing or leasing electric vehicles for on-base shuttle, school bus, or
taxi services, among many other examples.

Within the DAF mandate, installations must consider how existing facilities can
be used and their vulnerability to extreme weather conditions. Such accountability could
also include an assessment of necessary infrastructure mitigation. For example, most of

the DAF installations in Florida are on or near coastal waters. This paper hopes to

1710 U.S.C. §§ 4021-4022 (Congress codified Other Transactions herein).
18 The 2-year timeframe is mostly because installation commanders are in that role for about 2-3 years. This
can vary depending on the installation and other factors.
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persuade the reader that scrambling to cover hundreds of millions (or billions in the
Tyndall AFB case) in rebuilding costs after every extreme weather event is
unsustainable.'® As such events occur more frequently, this scramble will become
impractical and very expensive for taxpayers. Though climate change impacts were once
considered unprecedented, they must now be viewed as the baseline. This perceptual shift
should demand both adaptive projects and projects which help mitigate the installations’
impact, attempting to slow down the rate of extreme weather event occurrence. Thus, the
military must shift to considering immediate and proactive, rather than defensive, steps to
modernize facilities in a fiscally responsible manner. Wars are hardly won based solely
on defensive tactics.?’

Designated a national security threat, extreme weather conditions from climate
change have been a vexing adversary. The DoD and DAF have recognized and accepted
the responsibility to mitigate their greenhouse gas emissions. Both mitigation and
adaptation are necessary for the longevity of its structural assets. The DAF tests its
aircraft, equipment, tactical vehicles, uniforms, etc., to ensure they can withstand the
worst conditions imaginable. With a reduction in non-mission critical emissions from
DAF facilities’ adaptation measures, the agency can help ensure that domestic stations

withstand such conditions, too.

19 See supra note 15.

20 BERNARD BRODIE & ROSALIE WEST, “DEFENSE” ON WAR 355-520 (Michael Howard & Peter
Paret eds., Princeton University Press 1984), at 357, https://doi.org/10.2307/j.ctt7svzz.17 (“Pure defense,
however, would be completely contrary to the idea of war, since it would mean that only one side was
waging it[.] But if we are really waging war, we must return the enemy’s blows|[.]”).
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II. Factual Backeround: The Imminent Need for Facilities’ Modernization From
the Lens of Specific Florida and California DAF Bases, and a Brief Description of
OTAs

To better grasp the urgent need for modernization of DoD installation facilities, a
discussion then follows about DoD’s policy and measures taken to adapt to the growing
issue and mitigate their own impact.?! Additionally, a large portion of this section will
highlight a handful of DAF installations in Florida and California, which have
experienced more frequent and/or intensive extreme weather conditions over the past
several decades. A Floridian installation, Homestead Air Reserve Base (ARB) was
pummeled by a large hurricane in the early 1990s and was reduced in size and mission
thereafter. This is significant for the purposes of this paper because installation closures
or downsizing after every major climate disaster is now unrealistic and mostly undesired.
This section will further show the compounding damage and the billions spent on
rebuilding across several bases over just the last ten years. Examples of Tyndall AFB,
FL, Vandenburg Space Force Base (SFB), CA, Beale AFB, CA, and others will further

llustrate these concerns.

After the installation specific discussion, this paper then describes how the DoD
defines “climate change,” and its classification of climate change as a national security
threat. Then, a broader approach is applied to presenting the state of DoD’s
infrastructure; specifically, the varying degrees of facilities and structures’ age, size,

usability, among other factors. Finally, this section closes with a discussion on

2l Given the hierarchy of the federal agencies, the DoD oversees the DAF. Any DoD policy or directive is
binding on the military Services. This thesis will refer to varying DoD examples, data, and other
information. However, the paper will focus on DAF installations, policies, and examples, where applicable.
Surely, much of the analysis and proposed solutions may apply to the DoD entirely. However, applicability
may vary by each military Service, existing legislation, and policy, among other considerations.
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government procurement with DoD and DAF-specific uses of both Federal Acquisition

Regulation (FAR) procurement and OTA.

A. Rise of Extreme Weather Conditions Affecting Key Florida and California DAF
Installations

There have been many natural disasters impacting various DAF installations over
the past several decades. That impact varies significantly from one occurrence to the

next. Bases in Florida and California are no exception.

1. Homestead Air Force Base, FL- Hurricane Andrew’s Impact in 1992

In the early 1940s, the Army Air Corps first decided an otherwise isolated airstrip
near the Biscayne Bay, Florida shore would serve as a militarily strategic location.??
From 1942 through 1945, the Homestead Army Air Field served as training grounds for
thousands of carrier (C-54) transport pilots and air crew.?* However, the airfield’s
progress seemingly came to an abrupt halt when on September 15, 1945, a hurricane
sustaining winds of up to 145 miles per hour pummeled through the base.?* This
hurricane occurred only three days after the base was officially founded.?* The base
endured severe damage, including the destruction of the base’s shopping facility, enlisted
barracks, the nurses’ dormitory, and both the fire station and laundry facility were

declared total losses.?® There were also several aircraft which were tossed around by the

22 TSgt Brittany T. Stokes, U.S. AIR FORCE FACT SHEET: HISTORY OF HOMESTEAD AIR RESERVE
BASE, NRC.GOV (Jun. 2, 2014), *HARB 2012 - TN3551 - Homestead Air Reserve Base 2012 History.
(nrc.gov).

BId.

% Id.

3 Id.

26 Id.
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powerful winds.?” Nearly three months after the hurricane, Homestead Air Field was
completed closed by December 1, 1945.28

After the DAF was inaugurated in 1947, Homestead Army Air Field’s strategic
advantage and location garnered attention once again.?’ Sitting on 2,938 acres of land, the
base was reactivated as Homestead AFB in 1955.3° Homestead AFB’s history was
forever changed by the deafening blow of Hurricane Andrew on August 24, 1992.
Hurricane Andrew was a Category 5 storm, which forced a mass evacuation of military
and family members from the base as well as from the surrounding area.?! In preparation
for the storm, the base’s aircraft were relocated to Wright-Patterson AFB, Ohio and
remained there until April 1993.32 That month, DAF temporarily relocated the 482d
Fighter Wing (essentially a fighter jet mission), from Homestead AFB to MacDill AFB,
FL, near Tampa, FL.? In the two years that followed hurricane, over $100 million was
spent in initial rebuilding projects, with the infrastructure required for the flying mission
taking priority (air traffic control tower, for instance).>* About 97% of their facilities

were severely damaged.*

27 See supra note 22.

BId.

P Id.

01d.

LI,

21d.

3Id.

34 Id; see U.S. Inflation Calculator, https://www.usinflationcalculator.com/ (last visited March 9, 2024)
(according to the U.S. Inflation Calculator, when adjusted for inflation on March 19, 2024, the rebuilding
cost of $100 million in 1992 is equal to approximately $221,187,455.45. The site uses information from the
latest U.S. government’s Consumer Price Index (CPI), which was most recently published on March 12,
2024 for inflation figures through February 2024); but see CPI Inflation Calculator,
https://www.bls.gov/data/inflation_calculator.htm (last visited March 19, 2024) (author attempted to use
the U.S. Bureau of Labor Statistics’ CPI Inflation Calculator, but the site’s Inflation Calculator would only
generate results for values less than $10 million).

33 ENV’T PROT. AGENCY, Homestead Air Force Base, FL- Cleanup Activities,
https://cumulis.epa.gov/supercpad/SiteProfiles/index.cfm?fuseaction=second.cleanup&id=0404746#:~:text

=The%201993%20Defense%20Base%20Realignment,Base%20property%20as%20Homestead%20ARB
(last visited November 2, 2023).
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Shortly after Hurricane Andrew, the base was placed on the 1993 Base
Realignment and Closure (BRAC) Commission’s list, but after much resistance from
many civilian leaders, the Commission removed the base from the list for consideration.>¢
The base was instead converted to Homestead Air Reserve Base (ARB) in 1994.37 While
the base was removed from the 1993 BRAC closure list, it experienced much change. In
its conversion to Homestead ARB, 852 acres were apportioned to the base, with the area
not used by the Air Force Reserve Command distributed between mostly government

agencies and a few private entities.® The base remains open today.

2. Tyndall AFB, FL- Hurricane Michael (2018)

Tyndall AFB is now considered the DAF’s “Installation of the Future.”*
However, that title was earned after the installation was effectively wiped out by
Category 5 Hurricane Michael. Prior to the hurricane, Tyndall AFB had about 860
housing units on base, with about 11,000 Airmen, and their families, assigned there.*’ In
2018, one of the installation’s primary missions included housing and operating the
fighter aircraft, F-22 Raptor. Of the DAF’s 187 F-22 fleet, approximately 55 were based

at Tyndall AFB; over a quarter of the total fleet.*!

36 Gideon Grudo, When Andrew Hammered Homestead, AIR & SPACE FORCES MAGAZINE (Jun. 26,
2017), https://www.airandspaceforces.com/article/when-andrew-hammered-
homestead/#:~:text=Bush%20visited%20the%20base%2C%2023%2C500,and%20infrastructure%20impro
vements%20on%20Homestead.

1d.

38 See supra note 35.

3 DEP’T OF THE AIR FORCE, Tyndall AFB Installation Facility Standards, Tyndall AFB | Installation of
the Future (tyndallifs.com).

40 Amanda Morris, ‘It Will Be Years’ Before Life At Tyndall Air Force Base Returns to Normal, NPR (Oct.
20, 2018, 5:09 AM), https://www.npr.org/2018/10/20/658512648/it-will-be-years-before-life-at-tyndall-air-
force-base-returns-to-normal (quoting Brig. Gen. Edward Thomas, Air Force Director of Public Affairs).
.
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In early October 2018, the base’s personnel were unprepared for what would be
the strongest hurricane to ever hit Florida’s panhandle.** Lieutenant Colonel Daniel J.
Watson, who served as the Staff Judge Advocate (SJA) for the base’s legal office at that
time, recounts how quickly the storm strengthened from a tropical storm to a Category 5
hurricane.* The storm made landfall with sustained winds of 161 mph.** The hurricane
caused approximately $25.1 billion in damages and at least 74 deaths across the
panhandle region.* An evacuation order was issued for all base personnel; and in the
hurricane’s aftermath, many Airmen and base civilian personnel remained temporarily
displaced, experienced instability, and sustained property damage.*®

Tyndall AFB has been in rebuild mode ever since. About $5 billion is projected
for rebuild projects on the installation with an anticipated completion date nearing
2026.%” Nonetheless, new F-35 Lightning II aircraft will similarly be housed at the

installation.*® The first three state-of-the-art F-35s arrived at Tyndall on August 1,

42 Lieutenant Colonel Daniel J. Watson, CIVIL LAW: Hurricane Michael: CONFRONTING A WORST
CASE SCENARIO: TYNDALL AFB & HURRICANE MICHAEL, The Reporter 1, 4 (2019) (citation
omitted).

$BId. at 1-3.

4 Id. at 4 (citation omitted).

45 Airman First Class Tiffany Price, Surviving Hurricane Michael in building 909, TYNDALL AIR
FORCE BASE (Mar. 9, 2022), Surviving Hurricane Michael in building 909 > Tyndall Air Force Base >
Article Display (af.mil).

46 See supra note 42; see also Major Vincent L. Defabo, CIVIL LAW: Hurricane Michael Response:
Medical Legal Considerations Before, During, and After a Natural Disaster, The Reporter 1 (2020).

47 Lucas Thompson, After destruction, Florida Air Force base rebuilds to face effects of climate change,
NBC News (Sept. 24, 2022, 8:14 AM), After destruction, Florida Air Force base rebuilds to face effects of
climate change (nbcnews.com).

8 See Greg Hadley & John A. Tirpak, In Secret Solicitation, Air Force Starts Bidding for NGAD to
Replace F-22, AIR & SPACE FORCES MAGAZINE (May 18, 2023),
https://www.airandspaceforces.com/air-force-selection-process-ngad/ (the F-22 Raptors will be retired by
around year 2030 and will be replaced by the Next Generation Air Dominance (NGAD) fighter. On May
18, 2023, the Department of the Air Force released its classified solicitation to industry for Engineering and
Manufacturing Development of the NGAD. The Air Force expects to award the contract in late 2024).
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2023.% The base is expected to house a total of 78 F-35s.>° Housing the new F-35s in
addition to the devastation from the hurricane caused the DoD to award its single largest
construction contract valued at nearly $532 million.>! That firm-fixed price contract
includes $72 million in contingencies and oversight costs, and intends to deliver “11
projects that directly support flight operations for the F-35[.]">2

The government is also investing millions in novel military infrastructure projects
on Tyndall AFB to better adapt the base to future hurricanes and similarly devastating
natural disasters. On April 1, 2021, a total small business set aside contract was awarded
for restoration of the longleaf pine ecosystem in a 60—80-acre area on Tyndall AFB.>
This contract was quickly awarded for $231,270 under the FAR’s small business set-
aside provision.>* The solicitation-to-award timeline took less than two months’ time.*
This contract was a collaborative efforts between Tyndall AFB, U.S. Army Corps of

Engineers (ACE), U.S. Fish and Wildlife Service, and the contracted small business. This

project seems part-adaptation and part-mitigation in purpose as the native pines have

4 Senior Airman Tiffany Del Oso, Long awaited F-35 aircraft touch down at Tyndall, TYNDALL AIR
FORCE BASE (Aug. 1, 2023), https://www.tyndall.af.mil/News/Article-Display/Article/3478806/long-
awaited-f-35-aircraft-touch-down-at-tyndall/.

30 Bailey Nichols, Tyndall holds arrival ceremony for 5 more F-35’s, MYPANHANDLE.COM NEWS
(Nov. 6, 2023, 5:56 PM, updated 6:17 PM), https://www.mypanhandle.com/news/military/tyndall-
afb/tyndall-holds-arrival-ceremony-for-5-more-f-35s/.

31 Scott Maucione, Air Force awards largest ever military construction contract for F-35 facilities at
Tyndall, FEDERAL NEWS NETWORK (May 17, 2022, 3:41 PM), Air Force awards largest ever military
construction contract for F-35 facilities at Tyndall | Federal News Network.

32 Id; see also DEP’T OF DEF., Contracts for May 10, 2022,
https://www.defense.gov/News/Contracts/Contract/Article/3027116/.

33 Julia K. Siderewicz, Solicitation No. W9128F21Q0022: Solicitation/Contract/Order for Commercial
Items, SAM.gov (Feb. 19, 2021), https://sam.gov/opp/89aa23cb7da849cca99978e97a109¢01/view#general.
34 SAM.gov, Awards Summary for Notice ID: W9128F21Q0022,
https://sam.gov/opp/89aa23cb7da849cca99978e97a109¢01/view#general.

35 See SAM.gov, Award Details for Notice ID: W9128F21Q0022/Contract Award No. W9128F21P0017,
https://sam.gov/opp/d224e8ba48d04c40bf1ba0b8811c31bl/view (the initial Solicitation was issued
February 19, 2021, with an amendment made on March 1, 2021. The amendment extended the proposal
due date from March 12, 2021, to March 16, 2021. As discussed, the award date was awarded on April 1,
2021).
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many benefits. They resist strong winds and coastal surges; increase shade, which helps
reduce temperatures and also lowers base energy costs and consumption; and provide
cover from wind-tossed debris.>® As of August 31, 2023, the collaborative effort planted
6.5M longleaf pine seedlings, with another million projected in 2024.%” This effort
expands to lining the local U.S. Highway 98, with 475,000 trees over a 700-acre area.>®
Another adaptation effort is a base-wide measure requiring that any new building
be built to withstand 165-mile-per-hour winds.>® A firm-fixed price negotiated
procurement was awarded for the two-phase design and build of “Zone 7 F-35 Munitions
Storage Facilities.”®® This unrestricted FAR procurement called for new additions to four
buildings and a new build.%! The solicitation was initially published on April 2, 2021, and
the contract was awarded nearly two years later on March 24, 2023, for over $94M.%> A
separate two-phase construction contract solicitation was issued on November 5, 2020,
and was restricted as a total small business set-aside under the FAR. The build was for

the “Zone 8 Security Forces Mobility Storage.” This 10,000 square foot project will be

56 TYNDALL AIR FORCE BASE, Landscape Master Plan, at B04-12 (Aug. 20, 2020),
https://tyndallifs.com/images/landscape_master plan/TAFB_Final LandscapeMasterPlan.pdf.

57 See supra note 15.

38 Staff Sergeant Magen M. Reeves, Deforestation on Tyndall AFB leads to ecosystem restoration, AIR
UNIVERSITY (Jan. 16, 2020),
https://www.airuniversity.af.edu/News/Display/Article/2059018/deforestation-on-tyndall-afb-leads-to-
ecosystem-restoration/.

¥ Id.

% ARMY CORPS OF ENG’R., Solicitation No. W9127820R0118: Specifications for Two-Phase Design
and Construction of Zone 7 F-35 Munitions Storage Facilities, SAM.gov (Attachments) (Apr. 2, 2021),
https://sam.gov/api/prod/opps/v3/opportunities/resources/files/030a6bcabe0e4b199f661cf64{f71fea/downlo
ad?&status=archived&token=.

81 SAM.gov, Description for Notice ID: W9127820R0118,
https://sam.gov/opp/5e1206a0d6c44c428d4734e5¢6994505/view.

02 [d.

6 ARMY CORPS OF ENG’R., Solicitation No. W9127820R0046: Specifications for Two-Phase Design
and Construction of Zone 8 Security Forces Mobility Storage, SAM.gov (Attachments) (Nov. 5, 2020),
https://sam.gov/opp/ac08dd099a04476bbeb6d68efb6ef683/view.
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resistant to up to 170 mph winds and would serve a variety of purposes for the base.® In
contrast, this contract was awarded less than eight months later on July 12, 2021, for over
$6.5 million.%

Another interesting project recently underway at Tyndall AFB is a coastal zone
restoration project using “Reefense” technology.® In 2021, the Defense Advanced
Research Projects Agency (DARPA) released a “Broad Agency Announcement,” for a
research and development project, involving the development of “self-healing, hybrid
biological, and engineered reef-mimicking structures to mitigate the coastal flooding,
erosion, and storm damage that increasingly threaten civilian and DoD infrastructure and
personnel.”%” After reviewing proposals, DARPA awarded The State University of New
Jersey (Rutgers), over $12M in grant funds for their oyster reefs’ research in the Gulf of

t.68

Mexico coast.”® Rutgers is now working with Tyndall AFB on its plans for coastal zone

restoration and refortification using “biodegradable concrete and cement as a foundation
for seagrass and oysters|,] the goal is for oysters to build and repair wave-blocking reefs

on their own.”®

% TYNDALL AIR FORCE BASE, Award Roundup: “Security Forces Mobility Storage- Zone 8-Awarded
July 12, 2021, https://www.tyndall.af.mil/Rebuild/.

5 See SAM.gov, General Information for Notice ID: W9127821R0046,
https://sam.gov/opp/ae08dd099a04476bbeb6d68efb6ef683/view (this project was awarded about eight
months after the initial solicitation, with at least two amendments made to the solicitation during that time);
see also SAM.gov, History for Notice ID: W9127821C0027/Related Notice: W9127821R0046,
https://sam.gov/opp/e5d5d4ad381d49a18d20ba5d693eb83c/view.

% See supra note 15.

87 SAM.gov, Presolicitation: Reefense for Notice ID: HR00112150012, (Jan. 4, 2021),
https://sam.gov/opp/a6al466b3dcd4bafba274691b3560719/view#general.

8 DEF. ADVANCED RSCH. PROJECTS AGENCY, DARPA Selects Teams to Develop Novel Hybrid
Reef-Mimicking Structures, DARPA (Jun. 15, 2022), https://www.darpa.mil/news-events/2022-06-15
(DARPA also awarded grant monies to two other research teams for their own innovative proposals). See
Jennifer Chudy Simon, Rutgers Awarded 312.6 Million Grant to Create Oyster Habitat for Coastal
Resilience, RUTGERS TODAY (Sep. 1, 2022), https://www.rutgers.edu/news/rutgers-awarded-126-
million-grant-create-oyster-habitat-coastal-resilience; see also SAM.gov, History for Notice ID:
HR00112180012-HR001122C0136, SAM.gov,
https://sam.gov/opp/c80f41ecde444951b7078922a7c37b8e/view#award-summary.

9 See supra note 15 (citation omitted).
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In 2021, the Air Force Civil Engineer Center (AFCEC) became DAF’s designated
organizational lead for Natural Disaster Recovery Division (NDR).”® AFCEC has been
heavily involved in Tyndall AFB’s repair and installation resiliency efforts. The NDR is
primarily charged with responding to current and future natural disasters, while also
ensuring installation resiliency for future extreme weather events.’!

Tyndall AFB is rebuilding with a resolve to avoid severe weather damage again.
These and other novel projects are challenging DAF and DoD established procurement
methods, while responding to the national security threat of climate change. Tyndall AFB
can serve as the model for proactive modernization efforts on other installations facing
higher probabilities of extreme weather events. If using a prototype OT or a quicker
FAR-based contract, that same OT should be used for follow-on production elsewhere, or
that same contract can be replicated elsewhere, as needed. The DoD can and should use
Tyndall’s rebuilding efforts and lessons learned in other locations before a damaging
weather event occurs. If responding to extreme weather events defensively, the DoD
cannot sustainably fork billions into an installation for rebuilding as they have with

Tyndall AFB.”?
3. Recent Examples of California DAF Bases Affected by Natural Disaster Exposure

Like Florida, California has a handful of DAF military installations. Similarly,
California is increasingly susceptible to damaging weather conditions propelled by

climate change and global warming. Growing wildfires and longer periods of severe

" TYNDALL AIR FORCE BASE, https://www.tyndall.af. mil/Rebuild/.

d.

2 It may also become increasingly difficult and expensive to move missions around to other installations
and relocate Airmen, their families, and other personnel.
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drought and higher temperatures are the most vexing of these threats.’? Researchers in a
comprehensive study reported that California saw a “substantial and statistically
significant” historical trend in several climate factors between 1979-2018.7* The report
concluded that during that time period, there was an increased weather-driven wildfire
risk in the autumn, which coincided, “with a strong and robust warming trend|[,] and a
modest negative precipitation trend[.]””> With over 30 major defense installations, and 6
DAF-led and operated bases located in California, extreme weather has also affected
DAF base infrastructure, missions, and their personnel.’®

Since 2016, several devastating wildfires have impacted California and some
DAF installations located in the state.”” From September through the first half of
November 2018, the weather conditions were “very warm and dry, which produced a
period of extraordinarily high wildfire potential.”’® On November 8, 2018, the Woolsey

fire began, which ultimately consumed almost 100,000 acres of public land, and 88% of

the National Park Service’s land within the Santa Monica Mountains National Recreation

3 Michael Goss, et al., Climate Change is increasing the likelihood of extreme autumn wildfire conditions
across California, Environ. Res. Lett. 15 094016 (Aug. 20, 2020),
https://iopscience.iop.org/article/10.1088/1748-9326/ab83a7/pdf.

Id. at1l.

BId.

76 Cal. Governor’s Mil. Council, California Military Installations and Operational Areas,
https://militarycouncil.ca.gov/s_californiamilitarybases/ (last visited Jan. 5, 2024) (the 6 DAF bases are:
Beale AFB (northeast of Sacramento, CA); Edwards AFB (northeast of Santa Clarita and Los Angeles);
Los Angeles Space Force Base (SFB) (close to Los Angeles International Airport); March ARB (southeast
of Riverside and San Bernardino); Travis AFB (between San Francisco and Sacramento), and Vandenburg
SFB (on the Pacific coast, southwest of Santa Maria).

7 See supra note 2, at 50 (citation omitted) (in 2016, Vandenberg AFB ultimately delayed a rocket launch
after a wildfire blazed through the surrounding area. Although the wildfire did not cause structural damage
on the base, it, “did c[o]me dangerously close to two space launch pads”).

8 See supra note 73, at 7.
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Area.” This fire was reported extinguished on January 4, 2019.% The County of Los
Angeles estimated $3-5 billion in insured losses for the County, with about $52 million in
fire suppression costs alone.®!

The Woolsey Fire was so close to the Channel Islands Air Guard Station that it
could be seen from the base’s flightline.®? California’s five Air National Guard wings
were activated to respond to the fires, one of which is located on Beale AFB.%* Other than
visible smoke, the DAF base infrastructure and personnel were physically unharmed.®*
Camp Fire was similarly ignited in early November 2018, about 80 miles north of
Sacramento.®> Camp Fire proved to be the deadliest wildfire in California’s history.%® In
five days, Camp Fire burned 153,000 acres, caused major property damage throughout

the region, and caused about $17 billion in total losses.®” Additionally, the fire’s smoke

7 NAT’L PARK SERV., 2018 Woolsey Fire, 2018 Woolsey Fire - Santa Monica Mountains National
Recreation Area (U.S. National Park Service) (nps.gov) (last visited January 5, 2024).

80 Cal. Dep’t of Toxic Substances Control, DTSC Final Summary Report of Woolsey Fire, at 4 (Dec. 2020),
https://dtsc.ca.gov/wp-

content/uploads/sites/31/SSFL/DTSC Final Summary Report of Woolsey Fire.pdf.

81 CityGate Associates, LLC., Executive Summary to AFTER ACTION REVIEW OF THE WOOLSEY
FIRE INCIDENT, County of Los Angeles, Cal., at 4 (Nov. 17, 2019),
https://file.lacounty.gov/SDSInter/bos/supdocs/144968.pdf.

82 Amy Hudson, California Air National Guard Activates to Fight Massive Wildfires, AIR & SPACE
FORCES MAGAZINES (Nov. 14, 2018), https://www.airandspaceforces.com/california-air-national-
guard-activates-to-fight-massive-wildfires/.

8 1d.

8 Id; see also supra note 80, at 19 (California’s Department of Toxic Substances Control (DTSC)
completed analyses of oil and ash samples testing for radiation and/or hazardous materials in specific areas
after the Woolsey Fire. Based on the samples collected, the DTSC concluded none of their measurements
or analyses indicated their presence. The DTSC also concluded the collected air samples were “consistent
with local ambient air quality results”).

85 Richard Gonzales & Bill Chappell, California’s Camp Fire Becomes the Deadliest Wildfire in State
History, NPR (Nov. 13,2018, 9:00 AM), California's Camp Fire Becomes The Deadliest Wildfire In State
History : NPR.

% Clifford F. Mass & David Ovens, The Synoptic and Mesoscale Evolution Accompanying the 2018 Camp
Fire of Northern California, Bull. Amer. Meteor. Soc., 102, E168-E192, at E169 (Jan. 2021), The Synoptic
and Mesoscale Evolution Accompanying the 2018 Camp Fire of Northern California in: Bulletin of the
American Meteorological Society Volume 102 Issue 1 (2021) (ametsoc.org) (citation omitted).

8 1d.
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ultimately produced San Francisco’s and the surrounding areas’ worst air quality on
record.®

Wildfires are not the only extreme weather conditions affecting California bases.
In 2019, Beale AFB experienced localized heavy rain, which overwhelmed the base’s
stormwater conveyance systems and caused flooding.®* On June 8, 2021, some base
housing residents on Beale AFB personnel were evacuated after the Intanko Fire broke
out in nearby Yuba County.”® Though no base structures were damaged, the wildfire
reached about 150 yards from the base’s elementary school.”!

In a worsening trend, in August 2020, an evacuation of non-essential personnel
was ordered for Travis AFB, as the LNU Lightning Complex Fire blazed through some
areas just outside the installation’s perimeter.®? That, along with the Jones Fire in a
different county, caused poor air quality for both Travis AFB and Beale AFB.%* Then, in
August 2021, 120 National Guard and Air Force Reserve members were activated for
wildfire suppression and additional assistance to the already 1,000 activated California
National Guard members.* Burning since July 14, 2021, the Dixie Fire engulfed 630,000
acres, becoming the second largest record wildfire in California’s history.®> However,

according to Chief Thom Porter, director of the California Department of Forestry and

88 See supra note 86, at E177 (citation omitted).

8 Anu Narayanan, et al., Accounting for Climate Resilience in Infrastructure Investment Decisionmaking,
at 32, RAND CORPORATION (2023), https://www.rand.org/pubs/research_reports/RRA1730-1.html.

% Rachel S. Cohen, Wildfire prompts Beale AFB to evacuate some base housing, AIR FORCE TIMES
(Jun. 8, 2021), Wildfire prompts Beale AFB to evacuate some base housing (airforcetimes.com).

N d.

%2 Jennifer-Leigh Oprihory, Travis AFB Evades Fire Damage, But Evacuation Order Remains, AIR &
SPACE FORCES MAGAZINE (Aug. 20, 2020), Travis AFB Evades Fire Damage. But Evacuation Order
Remains | Air & Space Forces Magazine (airandspaceforces.com).

3 Id.

%4 Staff Sergeant Crystal Housman, Cal Guard actively fights state’s wildfires, U.S. ARMY (Aug. 19,
2021), Cal Guard actively fights state’s wildfires | Article | The United States Army.

S Id.
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Fire Protection, the Dixie Fire was the first wildfire in his memory to burn from the west
of the Sierra Nevada and crest over into the valley floor into the east of the range.”®

While wildfires have not caused structural damage to DAF infrastructure in recent
years, they have grown stronger, more frequent, and ever closer to several installations in
the region. Gradually, more military personnel and equipment have been dedicated in
recent years to managing and suppressing the fires, and, also, unfortunately, in recovery
efforts. Sadly, rising uncertainties in extreme weather conditions also affect the Airmen,
their families, and civilian personnel who work and live near the installations.
B. The DoD’s Climate Change Policy

In recent decades, DoD military installations in the Continental United States
(CONUS) have experienced new, dramatic weather impacts. Many of these weather
conditions result collectively in billions of taxpayers’ dollars spent in rebuilding and/or
renovating installation infrastructure. California and Florida are not the only locations
experiencing severe weather events including hurricanes, wildfires, droughts, flooding,
and extreme heat. Aside from the extensive and costly property damage, extreme weather
may have other impacts for DAF installations. Evacuations due to hurricanes required
military, DoD employees, and their families to evacuate and find shelter elsewhere.”’

Evacuations and/or base closures can affect access to medical care. Many base personnel

% See supra note 94; see also David R. Baker, California’s Dixie Fire Burns Clear Across a Mountain
Range, BLOOMBERG (Aug. 18, 2021, 6:07 PM), Dixie Fire Burns Up and Over Sierra Nevada Mountain
Range - Bloomberg.

97 See e.g., Jennifer-Leigh Oprihory, Travis AFB Evades Fire Damage, But Evacuation Order Remains, Air
& Space Forces Magazines (Aug. 20, 2020), Travis AFB Evades Fire Damage, But Evacuation Order
Remains | Air & Space Forces Magazine (airandspaceforces.com); Rachel S. Cohen, Wildfire prompts
Beale AFB to evacuate some base housing, AIR FORCE TIMES (Jun. 8, 2021), Wildfire prompts Beale
AFB to evacuate some base housing (airforcetimes.com); Major Vincent L. DeFabo, Civil Law: Hurricane
Michael: Medical Legal Considerations Before, During, and After a Natural Disaster, 2020 The Reporter
1, 1(2020).
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and retirees in the local area often seek medical care on installations. If such installations
are closed or temporarily impacted, access to healthcare may be difficult for some.’® It is
also foreseeable that military personnel may develop mental health concerns from
experiencing such climate threats as surviving, or quickly evacuating (alone or with
families) whilst leaving most of their belongings and livelihood behind can be a traumatic
event.” It is no surprise that climate change has been recognized as having significant

national security implications.!'®
1. “Climate Change” as Defined by the DoD

The DoD is the U.S.” largest consumer of energy and the world’s single biggest
institutional petroleum user.'®! Although still high, the DoD has generally reduced its
overall energy usage since 2008.'%? In recent years, top U.S. military officials have
increasingly viewed climate change as a national threat. They recognize the impact
extreme weather conditions have had on CONUS and overseas military installations.

Leadership has been forced to recognize and adapt to factors like severity, locality, and

% Major Vincent L. DeFabo, Civil Law: Hurricane Michael: Medical Legal Considerations Before,
During, and After a Natural Disaster, 2020 The Reporter 1, 5 (2020) (in 2016, Hurricane Michael also
impacted access to medical care for military personnel stationed in the panhandle of Florida, like at Tyndall
AFB and Eglin AFB. TriCare, the primary health insurance for active military members, “authorized most
evacuees to receive medical care from a TriCare authorized provider without a referral. This authorization
lasted in some counties for one week and in more impacted counties for over three months”).

9 See Ju-Yeon Lee, Sung-Wan Kim & Jae-Min Kim, The Impact of Community Disaster Trauma: A Focus
on Emerging Research of PTSD and Other Mental Health Outcomes, Chonnam Med. J., 56(2): 99-107,
PMID: 32509556 (May 2020), https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7250671/ (these extreme
weather events can prove even costlier in the similarly foreseeable increase in veterans’ disabilities claims
for mental health concerns from their time in service attributed to the traumatic experience of surviving
such an event).

10 DEP’T OF DEF., OFF. OF THE UNDER SECRETARY FOR POLICY (STRATEGY, PLANS, AND
CAPABILITIES), DEPARTMENT OF DEFENSE CLIMATE RISK ANALYSIS (2021) (report submitted
to National Security Council), https://media.defense.gov/2021/Oct/21/2002877353/-1/-1/0/DOD-
CLIMATE-RISK-ANALYSIS-FINAL.PDF.

101 Neta C. Crawford, Pentagon Fuel Use, Climate Change, and the Costs of War, Brown University
Watson Institute International & Public Affairs, 4 (2019),
https://watson.brown.edu/costsofwar/files/cow/imce/papers/Pentagon%20Fuel%20Use%2C%20Climate%2

0Change%20and%20the%20Costs%200f%20War%20Revised%20November%202019%20Crawford.pdf.
192 Id., at 4-5 (citations omitted).
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frequency of wildfires, hurricanes, rising temperatures, flooding, melting Arctic glaciers,
among others. Aside from the billions spent on post-weather event repair and rebuild, the
impact on the lives of military and DoD civilian personnel is also of growing concern.
The DoD defines “climate change” as “[v]ariations 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 a speech to U.S. Military Academy West Point cadets, Deputy Defense
Secretary Kathleen Hicks noted the solution to climate change is not straightforward, but
affirmatively stated, “[c]limate change is a national security issue, and for the national
security community, that declaration is not controversial — it’s fact.” 1% Secretary of the
Air Force Frank Kendall also noted, “[e]xtreme weather and environmental conditions
are already imposing high costs on [DAF] installations and operational missions, while

simultaneously posing new risks to our ability to train and operate effectively.”!%

2. Adaptation and Mitigation as Defined by DoD and General Example

Research has flourished in recent decades regarding adaptation and mitigation
projects for climate change. ! In September 2021, the DoD submitted its Climate

Adaptation Plan to the National Climate Task Force and Federal Chief Sustainability

103 See supra note 100, at 5 (citing DoD Directive (DoDD 4715.21, Joint Publication (JP) 1-02)).

104 Jim Garamone, Hicks Defines Need to Focus DOD on Climate Change Threats, U.S. DEP’T OF DEF.
(Aug. 30, 2023), https://www.defense.gov/News/News-Stories/Article/Article/3510772/hicks-defines-need-
to-focus-dod-on-climate-change-threats/.

105 DEP’T OF THE AIR FORCE, OFF. OF THE ASSISTANT SECRETARY FOR ENERGY,
INSTALLATIONS, AND ENVIRONMENT, DEP’T OF THE AIR FORCE CLIMATE ACTION PLAN
(Oct. 2022).

106 Research has also led to varying policies and recommendations in recent decades. For example, in 2017,
Major David E. Feith, wrote that the DoD should focus on adapting to the changing global climate change,
but they “should not adopt a mitigation strategy.” Major David E. Feith, Climate Change and the Defense
Department: Adaptation is a Better Strategy Than Mitigation, 24 (2017) (ACSC Research Paper, Air
University), AD1054568.pdf (dtic.mil)).
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Officer.'%” This Plans builds on the DoD’s 2014 “Climate Change Adaptation Roadmap,”
and provides that the DoD is taking both adaptation and mitigation efforts in response to
climate change.'®® The Plan defines adaptation as “[a]djustment in natural or human
systems in anticipation of or response to a changing environment in a way that effectively
uses beneficial opportunities or reduces negative efforts.”'% The DoD is among several
other federal agencies including climate change adaptation in decision-making processes.
Many foreign governments, private corporations, and private individuals have creatively
devised adaptation projects to reduce climate change impact on their assets, populations,
and/or property.'!°

To illustrate the concept of adaptation, a common international climate change
threat is coastal erosion and the need for shoreline (i.e., mangrove) vegetation as a buffer
to the rising tidal surges and storms.'!! Many countries have studied and/or implemented
mangrove rehabilitation projects; understanding the need for shoreline protection from

heavy winds and waves.'!? Other examples of adaptation strategies will be discussed later

197 DEP’T OF DEF. OFF. OF THE UNDER SECRETARY OF DEF. (ACQUISITION AND
SUSTAINMENT), DEPARTMENT OF DEFENSE CLIMATE ADAPTATION PLAN, at 2 (Sep. 1, 2021)
(report submitted to the National Climate Task Force and Federal Chief Sustainability Officer).

108 Id. at 3.

109 Jd. at 2 (quoting definition from DoDD 4715.21, Climate Change Adaptation and Resilience).

110 See CLIMATE CHANGE ADAPTATION: ECOLOGY, MITIGATION AND MANAGEMENT:
ECOLOGY, MITIGATION AND MANAGEMENT (Adam L. Jenkins ed., Nova Science Publishers, Inc.
2011), https://ebookcentral.proquest.com/lib/gwu/detail.action?docID=3018172; see also CLIMATE
CHANGE ADAPTATION FOR HEALTH AND SOCIAL SERVICES (Rae Walker & Wendy Mason eds.,
CSIRO Publishing 2015), https://ebookcentral.proquest.com/lib/gwu/detail.action?docID=4010517.

11 See COLIN FIELD, Chapter 3 to CLIMATE CHANGE ADAPTATION: ECOLOGY, MITIGATION
AND MANAGEMENT: ECOLOGY, MITIGATION AND MANAGEMENT, at 65 (Adam L. Jenkins ed.,
Nova Science Publishers, Inc. 2011), https://archive.org/details/isbn_9781611227642/page/n8/mode/1up.
"2 Id. at 66 & 73 (the author of this thesis would like to note the following two publications depicting the
status of mangrove ecosystems in countries which have and/or are fostering such vegetation. These
citations are meant to serve as inspiration of mitigation measures for the DoD and others in coastal zones).
See Mette L. Wilkie & Serena Fortuna, Status and Trends in Mangrove Area Extent Worldwide — Forest
Assessment Working Paper FRA 63, UN. Food & Agric. Org. (Dec. 2003),
https://www.fao.org/3/j1533¢/J1533E00.htm; see also U.N. Food & Agric. Org. Forestry Dep’t., The
World’s Mangroves 1980-2005, Food & Agric. Org. Forestry Paper, 153p (2007),
https://www.fao.org/3/a1427e/a1427¢00.pdf).
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in this paper. Notably however, governmental, or private implementation and action (or
lack thereof) can be based on available information, existing public policy, political
pressure, and other behavioral, social, or cultural factors.!!?

Released in October 2022, the DAF’s Climate Action Plan seemingly primarily
covers the agency’s need for adaptation to climate change. There is little mention of
specific mitigation strategy and planning.''* Nonetheless, it notes the DoD’s intent to also
address mitigation efforts by reducing its energy demands. The 2021 DoD Climate
Adaptation Plan defines mitigation as, “[m]easures to reduce the amount and speed of
future climate change by reducing emissions of heat-trapping gases or removing carbon
dioxide from the atmosphere.”!!> Mitigation can also be “described as an obligation ‘to
ensure’ the prevention of harm.””!!¢ Indeed, mitigation is a contested subject in some
circles, including between parties who challenge the quantity of GHG emissions or other
environmentally harmful substances, which worsen global warming in the aggregate.'!”
Reasons differ though for why the various stakeholders eventually launch mitigation
efforts. One significant reason involves economic or financial harm (or gain) if GHG
emissions are not curtailed. The tourism industry has a vested interest in environmental

sustainability, particularly with respect to natural or coastal-dependent tourism.''®

113 Willemijn Schreuder & Lummina G. Horlings, Transforming places together: transformative
community strategies responding to climate change and sustainability challenges, Climate Action 1, 24
(2022), https://www.nature.com/articles/s44168-022-00024-3#citeas.

114 See supra note 105, at 3 & 6 (the Climate Action Plan, as well as other DoD and DAF released climate-
related plans will be discussed later in this paper).

115 See supra note 107 (quoting definition from the U.S. Global Change Research Program).

116 Benoit Mayer, INTERNATIONAL LAW OBLIGATIONS ON CLIMATE CHANGE MITIGATION, 189
(Oxford online ed., Oxford University Press, 2022), https://academic.oup.com/book/44731 (citations
omitted).

7 Id. at 243 (discussing the concept of “sovereign equality” and the difficulty of applying mitigation
obligations to countries of varying population size and resources available).

118 Susanne Becken & John Hay, CLIMATE CHANGE AND TOURISM: FROM POLICY TO PRACTICE,
at 143 (Routledge Taylor & Francis Group, 2012),
https://ebookcentral.proquest.com/lib/gwu/reader.action?docID=982131.
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With its sizeable footprint, the DoD should look to the numerous case studies
where private entities, local and national governments invest and market climate change
mitigation efforts for varying reasons.'!® This is an opportunity for the DoD to take
bolder steps, attempt new adaptation and mitigation strategies, and set an example on
climate change action for other GHG emitters domestically and globally. Like tourism, a
bold, determined, and compelling DoD strategy against climate change, could attract the
collaboration of new innovative partners and possibly even give potential recruits a

reimagined perspective on serving in the U.S. military.

C. DoD Military Bases’ Infrastructure Generally with a Focus on DAF Bases

The DoD reportedly has over 550,000 facilities on their installations based in and
outside the continental United States.'?’ In total, their estimated value is about $1.3
trillion.'?! In 2022, the U.S. Government Accountability Office (GAO) completed an
analysis of DoD’s facility sustainment funding, and submitted its report to the
congressional Subcommittee on Readiness and Management, Senate Committee on
Armed Forces.'?? The GAO found, inter alia, that the DoD does not “fully account for
the costs of sustaining facilities that exceed their expected lifespans;” therefore, the DoD

underestimates their requested annual funding requirements sought from Congress.'?* In

119 See supra note 118. Take this impressive example found in the cited literature: in 1996, Vix;jo, a small
city in southern Sweden, decided it would become a fossil-fuel-free community by year 2030. The city
boasts large forests, 200 lakes, and a population of over 90,000 residents. After over ten years in 2009, their
carbon dioxide emissions dropped by 34%. By 2014, 60% of V&xjo’s energy consumption came from
renewable energy sources, like solar and geothermal energy, biomass, and hydropower. The city also saw a
70% increase in their economic growth during that time. This can serve as an example for DoD in
rethinking adaptation and/or mitigation designs and measures.

120U.S. GOV’T ACCOUNTABILITY OFF., GAO-22-104481, DEFENSE INFRASTRUCTURE: DOD
SHOULD BETTER MANAGE RISKS POSED BY DEFERRED FACILITY MAINTENANCE (2022).

121 1d. GAO Highlights at 2.

12 71d at 1.

123 Id. GAO Highlights at 2.
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Fiscal Year (FY) 2020, 29% of the buildings in use or caretaker status by the Army, Air
Force, Navy, and Marine Corps, were built over 60 years ago.'?* The GAO concluded
that the DoD has a “growing deferred maintenance backlog of at least $130 billion, [and]
DoD faces significant risk to its objective of maintaining facilities in good working order
to meet mission requirements.”'?> The GAO credits the DoD for its effort in recent years
to better its management of the deferred maintenance backlog risk, but GAO believes
such efforts can be strengthened.'?® The GAO noted the DoD would benefit from
successful implementation of the Sustainment Management System (SMS), which is a
tool that can help the DoD manage risks presented by deferred maintenance on
infrastructure.'?” The GAO found that as of October 2021, the DoD’s SMS
implementation was three years’ delayed, but the DAF was the service furthest along in
its implementation. '?8

DAF is a newer military branch than the Army and Navy; thus, its infrastructure
on sole DAF installations may generally be newer in the aggregate. However, there are
several locations where an installation is jointly occupied by multiple services, so some
infrastructure and portions of the base may be older than others. Nonetheless, DAF

reportedly predicted $90B in facilities’” deferred maintenance by FY2050, which is a

124 See supra note 120, at 15. The buildings noted in this statistic also exceeded their expected lifespans.
The GAO noted they did not include structures or linear structures in their analysis.

125 Id. at 30. “Deferred maintenance backlog” incorporates regular or preventive maintenance that the
base’s real property managers would like to complete but have not done so. Such improvements would
improve the property’s condition to meet the service’s standards, but “[f]ailure to perform such
maintenance could accelerate the natural degradation of property and substantially increase the costs of
renovations in the future.” U.S. CONG. BUDGET OFF., The Navy’s Cost to Eliminate its Deferred
Maintenance Backlog and to Renovate and Modernize its Buildings, Cong. Budget Off., at 1 (November
2023), https://www.cbo.gov/system/files/2023-11/59381-navy.pdf.

126 Id.

127 Id. at 26.

128 Id. at 27 (the Air Force’s use of the SMS helps them determine the “condition assessments [and] model
scenarios of various funding levels and their impact, over time, on facility condition”).
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195% increase from its FY2020 deferred backlog.'?® Some officials told the GAO such
anticipated increases in deferred maintenance backlog are “a significant and growing risk
to the department’s ability to supports its missions,” but, they also noted there exist
“higher-priority program requirements.”'*? Of the FY2020 reported data, the DAF’s
deferred maintenance backlog was the highest of the sister services.!*! However, for the
first time since 2017, the DAF received 98% in obligated funds for facility sustainment in
FY2020.!*? Some officials believed the DoD deferred maintenance backlogs “are more
likely to be addressed by disposing of facilities, rather than funding the delayed
sustainment activities associated with the backlogs.”!3?

Aside from the overall facilities’ structural concerns across the DoD and DAF,
research has also highlighted DAF infrastructure’s vulnerability to extreme weather
conditions. In 2020, the RAND Corporation completed a DAF-wide assessment of
infrastructure exposure to natural disasters.'** The study evaluated for three natural
hazards and their effect on installations: flooding, fires, and high winds.!* The study
found that over 69% of DAF installations have less than 20% of their area in the Special

Flood Hazard Area (SFHA), but they found that five of the ten bases assessed for sea

level rise exposure are in Florida, though Langley AFB in Virginia also was exposed to

129 See supra note 120, at 22.

130 4.

131 Id. (the Air Force reported a 12% deferred maintenance backlog, while the Army accounted for 9%,
Navy reported 3%, and the Marine Corps reported 0%).

132 Id. at 46 fig. 9 (the DAF received the following amounts obligated for facility sustainment funding for
each respective year: 85% in FY2017; 81% in FY2018; and 81% in FY2019).

133 1d. at 22-23.

134 See supra note 2, at Preface, iii (this research was completed by RAND Project AIR FORCE (PAF),
which is a division of the RAND Corporation. The study was federally funded and prepared under contract
FA7014-16-D-1000).

135 Id. at 5.
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flooding from increased sea levels.*® Researchers noted though that exposure to sea level
rise does not necessarily mean the installations are highly vulnerable.!*’

Twenty DAF installations have at least some area(s) of the base categorized as
“high” or “very high” risk of Wildfire Hazard Potential (WHP).!*® Of the five bases with
the highest relative exposure to wildfires, two are in California (Beale AFB and
Vandenburg SFB), and one in the panhandle of Florida (Eglin AFB).!*° The researchers
caution that these classifications do not consider where on the base the higher relative
WHP values exist, or the specific size of the base or its assets, which could all influence
the exposure severity. '*’ Nonetheless, wildfires are difficult to predict and are known to
jump to nonadjacent areas.'*! Thus, they recommend DAF “should flag bases with even

small portions with high exposure.”!4?

D. Assessment of Usage, Age, and Size of DoD Infrastructure

In 2016, the Congressional Budget Office (CBO) determined the DoD’s military
departments own and/or lease $27 million acres, with its buildings occupying 2.3 billion
square feet.'*> That year, $25 billion was allocated to the DoD’s budget for base
operations support (BOS), which covers base costs like utilities, housing, and

maintenance. '** From the DoD buildings studied, the CBO found that the DoD uses the

136 See supra note 2, at 24 & 31.

137 1d. at 32.

138 Id. at 33.

139 Id. at 34 (the other two bases are Mountain Home, AFB in Idaho, and Moody AFB in southeastern
Georgia).

140 Id

141 Id

192 Id. at 33.

143 U.S. CONG. BUDGET OFF., THE COST OF SUPPORTING MILITARY BASES, at 2 (Nov. 2019)
(citing Dep’t of Def., Base Structure Report—Fiscal Year 2018 Baseline, https://go.usa.gov/xpB6Z7).
44 1d. at 1.
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most square footage for family housing (395 million sq. ft.), maintenance and production
(311 million sq. ft.), and supply (295 million sq. ft.).!* The older the infrastructure is, the
higher the associated BOS costs may be. !¢ Similarly, incidences of extreme weather, like
extreme temperatures or precipitation, may affect the BOS costs for the base.!*” In fact,
the CBO concluded a base’s BOS costs are connected to its climate extremes, along with
its size (personnel, infrastructure, and geographic), the operating branch of service, its
hosted mission(s), and its location.'*® Of these, the strongest correlation was the base’s
number of employees and building space square footage.'*’

The CBO published reports on the U.S. Army and Navy’s costs to eliminate their
deferred maintenance backlogs and estimate costs associated with renovating and/or
modernizing their buildings.'>° For their analyses and estimates, the CBO used reported
data from the Navy current as of September 2020.'>! The Navy has over 175,000
buildings and other structures, of which the CBO studied 20,000 across 59 bases. > The
CBO found that, on average, the buildings analyzed were 48 years old, with 30% of

buildings at 67 years or older.!>® This would mean that, on average, the buildings

195 See supra note 143, at 3 fig. 1.

146 1d. at 7.

147 Id.

8 1d. at 1.

149 1.

130 The CBO published its report on the Army’s deferred maintenance backlog in November 2022; and their
report on the Navy was released in November 2023. The CBO has not yet completed a similar assessment
on the DAF. However, I will briefly highlight the CBO’s findings from their Navy report for two primary
reasons: i) the Navy is smaller than the Army, as is the DAF; thus, some figures may be somewhat
comparable although certainly not the same nor exact; and ii) the DAF installations highlighted in this
paper are coastal and/or somewhat near a large body of water, of which much of the Navy’s installations
are similarly situated.

151 U.S. CONG. BUDGET OFF., THE NAVY’S COST TO ELIMINATE ITS DEFERRED
MAINTENANCE BACKLOG AND TO RENOVATE AND MODERNIZE ITS BUILDINGS, at 1 (Nov.
2023).

152 Id.

1531d. at 4.
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analyzed were built in 1975, with 30% built in 1956 or later.'>* While the DAF is a newer
branch of service than the Navy, the CBO noted the DoD previously expressed a goal to

“restore, modernize, or replace facilities once every 67 years.”!%

E. Other Transactions’ Procurement in the DoD and DAF

Each year, the DoD is congressionally authorized hundreds of billions of dollars
in procurement spending. These funds are generally placed into different accounts or
categories (“colors”) of money for different spending purposes. This section begins with
information from recent years on the DoD’, and specifically, the DAF’s overall budgets
and the appropriations related to infrastructure. Also, this section highlights budgeting
allotments for climate change-related procurement in the DAF. Finally, a discussion
follows on what OT’s are, how they are generally used, and their relevant distinction

from FAR-based contracts.

1. DAF’s Procurement Budget and Recent Spending Trends for MILCON
and Other Infrastructure Resiliency, Adaptation, and/or Mitigation
Projects

Of the DoD’s $797.7 billion in discretionary spending in FY2023, the DAF
received approximately $205.8 billion.!3® From that budget, $34.2 billion for
procurement, and $75.7 billion in Operation and Maintenance (O&M) projects, which

funds BOS contracts, among other installation services and operational needs.'>’ The

154 See supra note 151, at 4.

155 Id

156 DEP’T OF THE AIR FORCE FIN. MGMT. & COMPTROLLER, Department of the Air Force
President’s Budget, Air Force President's Budget FY23 (af.mil) (broken down between the Air and Space
Forces, the Air Force’s FY2023 budget was approximately $179.7B, and the Space Force’s was $26.1B. Of
the overall budget, the DAF received $52.8 billion in Research, Development, Test, and Evaluation
(RDT&E) funds. Specifically, the Air Force received $36.2B in RTD&E funds, while the Space Force
received $16.6B).

157 Id.
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DAF has 176 installations worldwide, which includes Air Force Reserve, Air National
Guard, and their Active-Duty locations.!>® Nonetheless, the FY2023 DAF Military
Construction (MILCON) budget totaled $2.3 billion.'** The MILCON budget funds
specific critical infrastructure and can be used for building, renovating, and/or
modernizing for resiliency.'®® According to the RAND Project Air Force study published
in 2023, because the MILCON projects are typically funded through the installation’s
Facilities Sustainment, Restoration, and Modernization (FSRM) budget, a large MILCON
project can mean less funds available to cover the base’s routine maintenance costs,
presenting funding “trade-off” decisions.'®! Such trade-offs could potentially push an
installation’s deferred or delayed maintenance backlog further back.!®?> Nonetheless, they
recommend the DAF prioritize infrastructure resiliency projects and provide specific
examples, scenarios, and recommendations for doing so.'®?

In FY2023, DAF’s Aircraft Procurement budget was $22.2 billion, while its Other
Procurement account was allocated about $28 billion.'** With some exceptions, annual
procurement funding can be obligated within a three-year period.!'®> As military housing
often consumes a large geographic area of an installation, the DAF’s budget included a

$588 million request for housing construction and O&M funds, with $233 million to fund

158 See supra note 89, at 10.

139 Id. at 12 (citing Dep’t of the Air Force, Fiscal Year 2023 Budget Overview (March 28, 2022a)).

160

5

162 Id. at 12.

163 Id. at vi.

164 ALEXANDRA G. NEENAN, CONG. RSCH. SERV., [F10599, DEFENSE PRIMER:
PROCUREMENT, 1 tbl 1 (2023), https://crsreports.congress.gov/product/pdf/IF/IF10599 (citation omitted)
(DAF’s Missile Procurement account was $3B, and the DAF’s account for Procurement of Ammunition
was $0.9B).

165 Id.
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future projects, among other initiatives.'® In its Overview report for the FY2023 budget,
the DoD’s Comptroller noted the DoD’s commitment to adapt to the changing global
climate by investing over $3 billion for hardening critical infrastructure, creating platform
efficiencies, and deploying innovative technologies.!'®” Of this $3 billion, $2 billion is
allocated toward “Installation Resiliency and adaptation,” which can be used for adapting
military infrastructure to combat climate change, exploring technologies for alternative
energy, and modernizing the DoD to keep pace with private industry (for example, the
recent and quick innovations in electric transportation).'%® Finally, $807 million (of the
$3 billion) was intended for Science and Technology investments, particularly in varying
climate-related research and prototyping.'® The allocated FY2024 DoD budget is $841.4
billion, with the DAF requesting $215.1 billion.!”° It is clear that the DoD and DAF are
investing billions in modernization projects. However, with the monies available, the
agency should look to contracting methods which can be quicker to execute and

potentially extended to other installations with similar contractual needs.
2. DoD’s Authorized Use of and Recent Finance Matters for OTs
Federal government procurement is primarily governed by the FAR. The FAR

regulates a variety of contracting mechanisms and provides the necessary requirements

and discretionary considerations a federal Contracting Officer (CO) must follow or

166 OFF. OF THE UNDER SEC’Y OF DEF. (COMPTROLLER)/CHIEF FIN. OFF., DEFENSE BUDGET
OVERVIEW: UNITED STATES DEPARTMENT OF DEFENSE FISCAL YEAR 2023 BUDGET
REQUEST, 6-28 (April 2022).

167 Id. at 4-1.

168 Id. at 4-17.

169 Id. at 4-18 (there are a plethora of other Science and Technology investments the DAF could use these
funds for, like: hybrid tactical vehicles, fuel cells, advanced energy storage, among many others).

17 DEP’T OF THE AIR FORCE FIN. MGMT. & COMPTROLLER, Air Force President’s Budget
FY2024, Sec’y of the Air Force Fin. Mgmt. Comptroller, https://www.saffm.hq.af.mil/FM-
Resources/Budget/Air-Force-Presidents-Budget-
FY24/#:~:text=The%20Department%200f%20the%20Air,over%20the%20FY23%20enacted%20position.
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consider when procuring a widget, service, construction, or research and development
(R&D) contract. Annual defense procurement using FAR-regulated contracts can easily
be estimated in the hundreds of billions. For example, in FY2023 through September 30,
2023, the DoD had $456.16 billion in award obligations and 4.32 million contractual
transactions.!”! Of that amount, the DAF had over $92 billion in contract award
obligations and 36,164 new awards.!”?> Approximately $5.55 billion was committed to
DAF MILCON obligations alone, and $69.80 billion committed to O&M obligations.!”
The billions available for government spending create seemingly endless opportunities
for both large and small firms to participate in defense procurement. However, FAR
governed procurement often creates the perception of regulatory burden thereby often
repelling many non-traditional defense contractors.!”*

Other Transactions (OTs) are not the standard procurement method, and they are
not FAR-based.!” They are often defined as what they are not. They are not
“procurement contracts, cooperative agreements, or [grants.]”!’® Rather they are a
transaction, by which certain agencies can procure specific innovative projects.'”” These
projects often attract nontraditional defense contractors for collaboration on new or

cutting-edge projects for the military.!”® The DoD and Secretaries of the military

17l USASpending.gov, Agency Profile: Department of Defense, “Award Spending,” Sub-Agency
Department of the Air Force Contracts, https://www.usaspending.gov/agency/department-of-
defense?fy=2023 (this excludes OTs nor Indefinite Delivery Vehicle award obligations).

172 Id.

173 USASpending.gov, DoD Sub-Component “Air Force: Air Force by Federal Account for FY2023,”
https://www.usaspending.gov/agency/department-of-defense?fy=2023.

174 Nathaniel E. Castellano, ARTICLE, “OTHER TRANSACTIONS” ARE GOVERNMENT
CONTRACTS, AND WHY IT MATTERS, 48 Pub. Cont. L.J. 485, 488 (Spring 2019) (citations omitted).
175 OFF. OF THE UNDER SEC’Y OF DEF. FOR ACQUISITION & SUSTAINMENT, Other
Transactions Guide, v.2, at 5 (July 2023).

176 See supra note 174, at 487 (citations omitted).

177 Id. at 487-488 (citations omitted).

178 See supra note 175, at 29.
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branches are authorized to engage in prototype and follow-on production OTs.!” The
DoD’s OTA obligated funds rose from $7.6 billion in FY2019 to over $16 billion in
FY2020, due largely to the COVID-19 pandemic response.'®® About $7.7 billion of the
FY2020 obligated funds was specifically for COVID-19 response OTA efforts. However,
that number has dwindled in recent years. Of the FY2021 OTA $14.6 billion obligated
funds, $3.1 billion were for COVID-19 response efforts. '8! Finally, in FY2022, the DoD
awarded $10.9 billion in OT obligations.'®? Still, given that Congress first apportioned a
mere $620 million for OT obligated funds to the DoD in FY2015, the funds have
relatively grown since them.!'®* The DoD can divvy these OT obligated funds further to
the military services.

The DAF saw steady rises in OTA obligated funds from FY2015 through
FY2020; however, OTA obligated funds for FY2021 fell 20% from the preceding year.'34
Nonetheless, from FY2015 through FY2020, about 46% of the DAF’s total OTA
obligations were spent by one DAF directorate, the Launch Systems Enterprise
Directorate. % The OTA obligated funds for facilities and construction projects were a

tiny fraction of the overall total.'%

17910 U.S.C. § 4022.

130 Rhys McCormick & Gregory Sanders, Trends in Department of Defense Other Transaction Authority
Usage, CENTER FOR STRATEGIC & INTERNATIONAL STUDIES, at 48 (May 2022), https://csis-
website-prod.s3.amazonaws.com/s3fs-
public/publication/220525 McCormick Trends OTA.pdf?Versionld=JrTKXLxEFSrSGQh.CaObBZnbZA
JKWZ.1.

181 ASSISTANT SEC’Y OF DEF. (ACQUISITION), Defense Pricing and Contracting Year in Review
Report 2021, at 5 (2021), https://www.acq.osd.mil/asda/dpc/docs/2021 DPC Year in_Review Report.pdf.
182 ASSISTANT SEC’Y OF DEF. (ACQUISITION), Defense Pricing and Contracting Year in Review
Report 2022, at 8 (2022), https://www.acq.osd.mil/asda/dpc/docs/2022 DPC Year in_Review Report.pdf.
183 ASSISTANT SEC’Y OF DEF. (ACQUISITION), Defense Pricing and Contracting Year in Review
Report 2020, at 3 (2020), https://www.acq.osd.mil/asda/dpc/docs/2020_ DPC Year in_Review Report.pdf.
184 See supra note 180, at 29 (in FY2020, the DAF received $1.7B in OTA obligated funds, and $1.3B in
FY2021).

185 Id. at 33.

186 1. at fig. 4-5.
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The RAND Corporation (RAND) released a report in 2020 on “prototyping Using
Other Transactions,” in which it analyzed specific DAF uses of OTs on prototypes and
their follow-on production.'®” RAND identified several existing challenges with using
OTs in the DAF. For example, the difficulty with establishing DAF-wide OT knowledge,
while the existing DAF procurement culture is “inherently compliance-based and risk
averse.” ¥ Additionally, other challenges for practitioners include a lack of prescriptive
rules for OT use, compliance with an ambiguous OT statute, lack of a “paper trail” for
OT determinations, and many instances of personnel turnover. '’

Of the OT cases studied in that research, funding for the transaction was difficult
to identify and often required senior, high-ranking officials who were interested in the
project.'”® Through their networking circles, these officials frequently found funding,
which can also come from multiple government sources and consideration of the
appropriate “color of money” related to the agency’s need for the project. '

II1. L.aw, Policy, and Authorities Applicable to the DoD and DAF’s Capabilities and
Limitations When Addressing Climate Change in the Military

The military receives its funding allocation(s) via the National Defense
Authorization Act (NDAA) of the respective Fiscal Year (FY). Congress proposes the
bill and presents it to the President for enactment. This legislation allows, restricts, and

otherwise informs what the DoD can do and where (and how) it can spend its allocated

187 Lauren A. Mayer, et al., PROTOTYPING USING OTHER TRANSACTIONS, RAND
CORPORATION, at 50 (2020),
https://www.rand.org/content/dam/rand/pubs/research_reports/RR4400/RR4417/RAND_RR4417.pdf (this
research was completed by RAND Project AIR FORCE (PAF), a division of the RAND Corporation. The
study was federally funded and prepared under contract FA7014-16-D-1000).

138 Id. at x.

139 Id. at 21.

190 Id. at 27.

91 1d.
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monies. This section highlights some key climate change or environmentally relevant
statutory provisions of the NDAAs for FYs 2018-2024. Since 2018, Congress
consistently included specific climate-related directives for the DoD to develop, follow,
monitor, or mandate, for military installations. However, for the first time in several

years, the NDAA for FY 2024, showed some regression.

A brief discussion follows on recent monumental legislation passed for civilian
application: the Infrastructure Investment and Jobs Act and the Inflation Reduction Act.
That discussion highlights Congress’ financial commitment to modernizing civilian
infrastructure, and the significant innovation these laws hope to generate to meet the
modernization goals. Civilian innovation can also be incorporated for defense
modernization purposes. However, where Congress’ controlling political party and the
President’s priorities are not aligned, lawmaking can be hostile and slow. Often, the
sitting President decides to issue Executive Orders for quicker, but limited, directives.
This section will subsequently discuss the President’s EO power and limitations
applicable to federal agencies. In succession, this section then notes relevant DoD and

DAF-specific policy regarding climate change and procurement.

A. Relevant Recent Legislation Involving the Government’s and Military’s
Response to Climate Change

1. NDAAs for FYs 2018-2019 and the Latter’s Expansion of the Readiness
and Environmental Protection Integration Program

The NDAA for FY 2018 passed notwithstanding the political differences between
the controlling majorities in Congress and the then-sitting President, Donald J. Trump.

That law required the Secretary of the DoD to provide Congress with a report on the
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“vulnerabilities to military installations and combatant commander requirements resulting
from climate change over the next 20 years.”!'*? Similarly, the NDAA required the DoD
consider opportunities to enhance energy resilience and incorporate those along with
other energy concerns into a master plan.!*3

The following year’s defense spending had far more pronounced climate-related
provisions, particularly for installation construction projects. The NDAA for FY 2019
mandated the DoD change their controlling facilities’ regulation to require any new
facilities’ construction consideration and incorporation of climate and land use
projections made by the National Academies of Sciences, U.S. Geological Survey, U.S.
Global Change Research Office, and/or National Climate Assessment.'** Congress
mandated the DoD swiftly make this change in regulation within 30 days of the NDAA’s
enactment. !> Congress further required that proposed military construction projects
requiring congressional notification or approval must include a disclosure of whether the
construction “will be sited within or partially within a 100-year floodplain,” and, if so,
the project proposal must include a risk mitigation plan.'*®

Seemingly in a nod to the future of domestic military strength, Congress also
required the DoD to submit a “force structure plan” for each military branch, which

incorporates an assessment of the probable national security threats, and the “end-

192 Mark Nevitt, Climate Change and the Law of National Security Adaptation, 118 Nw. U. L. Rev.
Colloquy, 126, 143 (2023), https://scholarlycommons.law.northwestern.edu/nulr_online/335 (citing
National Defense Authorization Act for Fiscal Year 2018, Pub. L. No. 115-91, § 335, 131 Stat. 1283, 1358
(2017) (direct quote from the same cited statute NDAA for FY 2018).

193 National Defense Authorization Act for Fiscal Year 2018, § 312 (amending 10 U.S.C. § 2911(c)).

194 See John S. McCain Nat’l Def. Authorization Act for Fiscal Year 2019, Pub. L. No. 115-232, § 2805(c),
132 Stat. 2262-3 (2018); see also supra note 192, at 144 (the referenced DoD regulation is “United
Facilities Criteria” (UFC) 2-100-01, and UFC 2-100-02 (and any similar successor regulations),
specifically requiring amendment to section 3-5.6.2.3, thereof).

195 Id.

196 Id. at § 2805(a).
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strength levels and major military force units” authorized in the NDAA for FY 2018,
along with a model of installation real property and overall infrastructure required to
carry out such plans.'®” Then, the DoD was expected to assess the requirements to
successfully meet its developed force structure plan(s) and model(s) in relation to existing
infrastructure, real property, and facilities’ capabilities. ' It must also identify any deficit
or surplus capabilities in the identified infrastructure and real property for each military
branch and their respective domestic locations (including U.S. territories).!’
Additionally, the NDAA for FY 2019 expanded an existing law on interagency
cooperative agreement for limiting encroachment.?%° This statutory amendment extends
interagency cooperation to those projects that will “protect the environment, military
installation resilience, and military readiness[.]”?°! In practice, the Readiness and
Environmental Protection Integration (REPI) Program allows military installations to
enter into cost-sharing agreements with federal agencies and surrounding local and state
government(s), to fund installation resiliency projects on base and in the base’s
vicinity.?? Congress further specified the funding mechanism for REPI, which can be
leveraged by interagency or other partner expenditures for the critical infrastructure
project.2” Congressional authorized funds for the REPI program have generally

increased since 2006.2%

197 See supra note 193, at § 2821(a).

198 1. at § 2821(c)-(c)(1).

199 14§ 2821(c)(2).

200 1d. (amending 10 U.S.C. § 2684a).

201 10 U.S.C. § 2684a(h).

202 OFF. OF THE SEC’Y OF DEF. FOR ENERGY, INSTALLATIONS, AND ENV’T, FY2022 METRICS
REPORT ON REPI PROGRAM OUTCOMES AND BENEFITS TO MILITARY MISSION
CAPABILITIES, at 1 (2023), https://www.repi.mil/Portals/44/2022 Metrics Report FINAL 1.pdf.

203 Id. at 4 (for example, in FY2022, the DoD expended $800M for REPI projects, which were leveraged by
over $1.13B in partner spending).

204 1d. at 10 fig. 4
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2. National Defense Authorization Acts for Fiscal Years 2020-2022

The NDAAs for FY's 2020-2022 saw similar climate and extreme weather
considerations and mandates. The NDAA for FY 2020, conditionally made up to 25%
available of authorized funds to the DoD for planning and design accounts for military
construction projects promoting installation energy, climate, and cyber resiliency.?*® This
law extended its FY2019 predecessor’s scope for any military construction projects
requiring congressional notification or approval. Any such major or minor construction
project required consideration of “potential adverse consequences of long-term changes
in environmental conditions[,]” which could affect that base’s resilience; and required
consideration of the building requirements for the respective project’s locality and
industry best practices developed to withstand extreme weather events.2%

Congress also established a pilot program for “removing carbon from the air,”
both from air and the sea (known as “blue carbon™).?’” It also passed the Ports
Improvement Act, which authorized funds to state and local governments to improve
their ports.2°® Congress further required the DoD to report on Russian and Chinese

foreign activities in the warming Arctic region, as well as prepare for disasters, among

other directives.?” Notably, the NDAA for FY 2020 mandated the DoD develop

205 National Defense Authorization Act for Fiscal Year 2020, Pub. L. No. 116-92, § 2804(b), 133 Stat. 1882
(2019).

206 1d. at § 2805(a)(1).

207 Rachel Jacobson & Matthew F. Ferraro, Environmental Deconfliction 2020: The National Defense
Authorization Act for Fiscal Year 2020, 50 ELR 10983, 10986 (December 2020), https://www-elr-
info.gwlaw.idm.oclc.org/sites/default/files/article/2020/11/50.10983.pdf (discussing National Defense
Authorization Act for Fiscal Year 2020, Pub. L. No. 116-92, § 223, 133 Stat. 1882 (2019)).

208 1d. at 10984,

209 Id. at 10985.
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installation “Master Plans” which plan for and assess facilities’ risks to extreme weather
events and impacts thereof.?!°

For the following NDAA for FY 2021, Congress required the DoD submit an
update of their 2014 Adaptation Roadmap.?!' The DoD had until February 1, 2022, to
provide an update to address “the current and foreseeable effects of extreme weather and
sea level fluctuations” on the DoD’s mission.?!? Congress listed increased frequency of
extreme weather events, training and testing conditions, increased demand for
humanitarian relief operations, and geopolitical instability caused by climate change as
matters of congressional concern for update.?!® Further, this legislation created the
“National Academies Climate Security Roundtable” (Roundtable), led via joint
agreement by the Director of National Intelligence and Under Secretary of Defense.?!*
Congress designated several different Roundtable participants and identified its purpose
to: 1) support the National Security Advisory Council (Council) previously created; 2)
establish best practices for the exchange of information amongst stakeholders; 3)
facilitate dialogue and collaboration regarding climate security; 4) identify gaps in the

exchange of information, data, expertise or knowledge about climate security amongst

Roundtable participants and consider viable solutions to those gaps; and 5) provide any

210 MAJORITY STAFF ON SELECT COMM. ON THE CLIMATE CRISIS, 116th CONG., THE
CONGRESSIONAL ACTION PLAN FOR A CLEAN ENERGY ECONOMY AND A HEALTHY,
RESILIENT, AND JUST AMERICA, LEXIS VCDX0210P ALI-ABA 961 (February 2022) (citing NDAA
for Fiscal Year 2020, H. Rept. 116-333 (116th Congress), §§ 326, 327, 328, 2801, 2801a, 2801b, 2804, &
2805, https://www.congress.gov/116/crpt/hrpt333/CRPT-116hrpt333.pdf) (the NDAA for FY 2020 had
other specifications for the Master Plans, and even limited the DoD’s spending from MILCON planning
and design funds until they began the process for updating the UFC and “building standards for [MILCON]
for energy and climate resilience at military installations”).

211 William M. (Mac) Thornberry National Defense Authorization Act for Fiscal Year 2021, Pub. L. No.
116-283, § 327(a), 134 Stat. 3525 (2021).

212 g

23 1d. at § 327(b)(2)(A).

214 1d. at § 1622(a).
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assistance or resources deemed necessary to carry out the Council’s duties and/or
responsibilities.?!?

Congress also required DoD submit a report on its “total level of greenhouse gas
[GHG] emissions for each of the last 10 fiscal years.” >'® Specifically, the report required
a breakdown of each military branch’s GHG emissions and specifics from individual
installation and operational emissions. The DoD published its unclassified report in April
2023.2!7 In a similar manner, a pilot program was established for alternative fuel vehicle
purchasing (electric, hybrid, etc.), where the DoD would select two bases for each
military service to participate.?!8

The NDAA for FY 2022 defined “climate resilience” and “extreme weather.”
They are respectively defined as follows:

Climate resilience- “capability to avoid, prepare for, minimize the effect of, adapt

to, and recover from, extreme weather, or from anticipated or unanticipated

changes in environmental conditions, that do (or have the potential to) adversely

affect the national security of the United Stated or of allies and partners of the

United States.”?!”

Extreme weather- “recurrent flooding, drought, desertification, wildfires, thawing

permafrost, sea level fluctuation, changes in mean high tides, or any other weather

related event, or anticipated change in environmental conditions, that present (or

are projected to present) a recurring annual threat to the climate security of the
United States or of allies and partners of the United States.”??°

215 See supra note 211, at § 1622(b).

216 Id. at § 328(a).

217 This report will be discussed elsewhere along with DoD’s other responses and actions regarding climate
change, adaptation, and/or mitigation efforts. See OFF. OF THE UNDER SEC’Y OF DEF. FOR
ACQUISITION & SUSTAINMENT, DEPARTMENT OF DEFENSE PLAN TO REDUCE
GREENHOUSE GAS EMISSIONS (April 2023), https://media.defense.gov/2023/Jun/16/2003243454/-1/-
1/1/2023-DOD-PLAN-TO-REDUCE-GREENHOUSE-GAS-EMISSIONS.PDF.

218 Rachel Jacobson & Matthew F. Ferraro, Environmental Deconfliction 2021: The National Defense
Authorization Act for Fiscal Year 2021, 51 ELR 11025, 11029 (Dec. 2021), https://www-elr-
info.gwlaw.idm.oclc.org/sites/default/files/files-general/51.11025.pdf (discussing National Defense
Authorization Act for Fiscal Year 2022, Pub. L. No. 117-81, 135 Stat. 1542, § 321 (2021)).

219 National Defense Authorization Act for Fiscal Year 2022, Pub. L. No. 117-81, 135 Stat. 1542, § 332(c)
(2021) (amending 10 U.S.C. § 101(a), by adding 19).

220 Id. (amending 10 U.S.C. § 101(a), by adding 20).
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Further, the NDAA for FY 2022 presented a DoD “Climate Resilience Infrastructure
Initiative,” which required the implementation of resilience plans for “backup utilities,
communications, and transportation to ensure that the critical infrastructure of [DoD
facilities],” can quickly recover from extreme weather and natural disasters.??! Congress
mandated the DoD Secretary develop requirements for sustainment and modernization of
facilities for climate resilience.??> Where possible, the military installations must develop
plans for infrastructure climate resiliency and establish collaborative efforts with the local

State, regional, Tribal, and/or local agencies.??

3. National Defense Authorization Acts for Fiscal Years 2023 & 2024

The NDAA for FY 2023 authorized the Secretary of Defense or Secretaries of
each military branch to establish a pilot program for prototypes of facilities’ architecture
and design methods using the other transaction authority (OTA).?2* These prototypes can
be used for new construction or facility improvements on military installations.??
However, aside from expiring on September 30, 2025, this pilot program has other
limitations. The program(s) is limited to two prototype projects beginning each year and
the aggregate value of all transactions cannot exceed $200 million per year.?*°

The NDAA for FY 2023 also had other climate-focused directives for the DoD.

The law created four “Interagency Regional Coordinator for Resilience Pilot Project”

221 See supra note 219, at § 332 (amending ch. 136, 10 U.S.C. § 2285).

222 Id. (amending ch. 136, 10 U.S.C. § 2285(d)).

223 Id. (amending ch. 136, 10 U.S.C. § 2285(¢)).

224 STAFF OF H. COMM. ON THE ARMED SERVICES, 117™ CONG. FINAL TEXT SUMMARY OF
THE NATIONAL DEFENSE AUTHORIZATION ACT FOR FISCAL YEAR 2023, 13 (Dec. 7, 2022),
https://houlahan.house.gov/uploadedfiles/20221207_fy23ndaa_bill-summary_vfinal.pdf (citing James M.
Inhofe NDAA for FY 2023, Pub. L. No. 117-263, 136 Stat. 2396 (2022)).

225 James M. Inhofe NDAA for FY 2023, Pub. L. No. 117-263, 136 Stat. 2719, sec. 843, § 842(i), 10 U.S.C.
§ 4022, as amended by § 842 (2022).

226 14
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positions, which were later assigned to geographical areas with “significant sea level rise
and recurrent flooding that” affects military members’ ability to reach their military post
or otherwise jeopardizes military readiness, and where the neighboring communities have
collaborated on “multi-jurisdictional climate adaptation planning efforts.”?>’ The NDAA
for FY 2023 similarly addressed climate matters for international military operations and
relations.

The draft NDAA for FY 2024 began as a reversal of its predecessors for policy
on the military and climate, although the enacted law was not as restrictive as initially
proposed.??® Passed on December 22, 2023, the NDAA for FY 2024 generally prohibits
defense contracting offices from, as a condition for awarding a contract, requiring
nontraditional federal contractors to disclose GHG emissions or inventory thereof.?** A
“nontraditional defense contractor” is defined as a procurement contractor who has not
performed a government contract for at least one-year preceding the DoD’s solicitation of
sources for the project at issue.?*° For a one-year period beginning on the date of the
NDAA'’s enactment, Congress also prohibited the same from defense contractors other

than nontraditional.?3!

227 See supra note 225, at § 2884.

228 The House Armed Services Committee published their “FY24 NDAA Summary,” which begins, “The
FY24 NDAA pushes back against the radical woke ideology being forced on our [service members] and
restores the focus of our military on lethality.” The Summary also states this NDAA “[p]revent[s] a
Military Green New Deal;” “[d]oes NOT authorize climate change programs[;]” “[c]uts funding for
questionable combat vehicle electrification research programs;” and “[p]rohibits funds for DoD advisory
committees dealing with environmental justice.” See STAFF OF H. COMM. ON THE ARMED
SERVICES, 118TH CONG., FY24 NDAA SUMMARY, 1,
https://armedservices.house.gov/sites/republicans.armedservices.house.gov/files/FY24%20NDA A%20Sum
mary.pdf.

229 National Defense Authorization Act for Fiscal Year 2024, Pub. L. No. 118-31, 137 Stat. 136, §
318(a)(1).

230 Congress carved out a waiver on this disclosure prohibition for the Secretary of Defense to use “on a
contract-by-contract basis provided that the information provided is directly related to the performance of
the contract.” Id. § 318(b).

BlId. at § 318(a)(2).
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Congress modified the NDAA for FY 2023’s language for prototype and
demonstration projects for energy resilience at certain military installations. It added
authorization for projects on “hydrogen creation, storage, and power generation
technologies using natural gas or renewable electricity.”?*? Congress also established
requirements for military installation infrastructure and requisite planning for supporting
covered on-tactical vehicles before such vehicles can be deployed to the base.?** These
vehicles are defined as electric, hydrogen-powered, or advanced biofuel-powered.?**
Similarly, Congress expanded the OTA authority for installation or facility prototyping
pilot program authorized in the previous NDAA. Such prototype projects for repairing a
facility were no longer counted in the two-project limitation per fiscal year, and the
aggregate value of all OTs for this pilot program was increased to $300 million.?*

The NDAA for FY 2024 effectively terminated the Climate Security Advisory
Council (CSAC) a year earlier than previously authorized.?*® The CSAC will sunset on
December 31, 2024, instead of December 31, 2025.2%7 Nevertheless, Congress increased
the authorized amount for certain funds for military installation resiliency projects and

granted authority to undertake certain construction projects in friendly foreign

countries.?3®

232 See supra note 229, at § 316(a) (amending 136 Stat. 2511, 10 U.S.C. 2911 note).

23 1d. at § 319.

234 Id. at §319(c)(1) (citing to term definitions found in 136 Stat. 2519).

235 Id. at § 822 (amending 10 U.S.C. § 4022(i)).

236 Id. at § 7319. By making this change, Congress amended the National Security Act of 1947, § 120(e), 50
U.S.C. § 3060(e).

237 Id.

238 The amount authorized by Congress for domestic military installation resiliency construction projects
was increased to $125M from $100M. /d. at § § 2804 (amending 10 U.S.C. § 2815(e)(3)), 2805 (amending
10 U.S.C. prec. 169, adding § 2817).
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4. Infrastructure Investment and Jobs Act (2021)

The Infrastructure Investment and Jobs Act, enacted on November 15, 2021, is
designed to fund major civilian transportation (roads, bridges, congestion, railroad, etc.),
carbon reduction, broadband, and related projects.?*® This Act, commonly referred to as
the Bipartisan Infrastructure Law (BIL), cumulatively allocated $550 billion to a variety
of such projects.?*® Aside from devoting billions in funding for civilian domestic
infrastructure projects, the BIL also provides the DoD’s Army Corps of Engineers (ACE)
with millions for operations and maintenance, port infrastructure development program
grants, rehabilitation of rivers and harbors, coastal zone risk management, hurricane and
storm/flood damage reduction, aquatic environmental restoration, and other projects or
programs.?*! The ACE has a variety of responsibilities, both on civilian and military
jurisdiction. Thus, perhaps some of these allocated funds will be spent on domestic DoD

installations.

5. Inflation Reduction Act (2022)

Passed on August 16, 2022, the Inflation Reduction Act (IRA) included $369

billion in funding for American innovative energy infrastructure projects.?*? The IRA was

239 The White House, Building a Better America: A Guidebook to the Bipartisan Infrastructure Law for
State, Local, Tribal, and Territorial Governments, and Other Partners (Guidebook), (May 2022),
https://www.whitehouse.gov/wp-content/uploads/2022/05/BUILDING-A-BETTER-AMERICA-V2.pdf
(citing Infrastructure Investment and Jobs Act, Pub. L. No. 117-58, 135 Stat. 430 (2021)).

240 DEP’T OF TRANSP. FED. HIGHWAY ADMIN., Bipartisan Infrastructure Law (Dec. 13, 2023),
https://www.thwa.dot.gov/bipartisan-infrastructure-law/.

241 See supra note 238, at 267-9.

242 Jeremy Fauber & Bryan Kinch, Buried Gold: Leveraging the Inflation Reduction Act to Support
Electrification, Engineered Systems, Vol. 40 Issue 2, pg. 20-20. 1p (Feb. 2023), https://web-s-ebscohost-
com.gwlaw.idm.oclc.org/ehost/pdfviewer/pdfviewer?vid=0&sid=adbleac3-2¢22-496c-9dc8-
2936¢510c55a%40redis (discussing the Inflation Reduction Act of 2022, Pub. L. No. 117-169, 136 Stat.
1818 (2022)).
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https://web-s-ebscohost-com.gwlaw.idm.oclc.org/ehost/pdfviewer/pdfviewer?vid=0&sid=adb1eac3-2e22-496c-9dc8-a936c510c55a%40redis

the single biggest American government investment in energy.?** The IRA apportioned
funds for a variety of clean energy projects, environmental restoration, and other
domestic needs.>** For example, $2.6 billion was allocated to coastal ecosystems,
conservation, and resiliency efforts, which includes restoring marsh lands that help buffer
floods and storm surges.?* The IRA provided the Department of Energy (DOE) Loan
Programs Office with $40 billion in loan authority for revolutionary clean energy projects
and processes in nuclear and renewable energy, recycling, manufacturing, and others.?*¢
With the BIL, IRA, and other policies and actions, the DOE projects the U.S will
achieve a 40% reduction in economy-wide greenhouse gas emissions below year 2005
levels by year 2030.247 Although these civilian-applicable laws do not specifically
address military or defense projects, they do not preclude the military from engaging in
clean energy and climate-friendly projects. Of note, the military benefits from these laws
in significant ways, including adoption of the innovative technology and processes
created as a result. The military can also partner with civilian, public, and/or state entities
which may have received some funding for infrastructure projects. As private companies
develop clean energy projects and systems, the military can contract and thereby benefit

for their own infrastructure development.

243 See supra note 242.

244 Id

245 The White House, Building a Clean Energy Economy: A Guidebook to the Inflation Reduction Act’s
Investments in Clean Energy and Climate Action, Version 2 (Jan. 2023), https://www.whitehouse.gov/wp-
content/uploads/2022/12/Inflation-Reduction-Act-Guidebook.pdf.

246 1. at 10.

247 Id. at 6 (citation omitted).
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B. Presidential Executive Orders with Climate Change Considerations

An Executive Order (EO) can be a powerful tool for effectuating change.?*3
Indeed, in circumstances where the President has sole or primary authority over an issue,
an EO efficiently mandates action or inaction. As with many legal actions in a checks and
balances system, an EO can be overturned by congressional or judicial action and by a
later President.?** Nonetheless, while active, the EO unilaterally orders government
personnel and/or agencies to act in a specific manner or refrain from acting.?>

Presidents have used EOs for climate change-related policy. Indeed, where the
President and Congress-controlling parties are in conflict, Presidents are more likely to
use EOs for policy-specific purposes.?>! On January 27, 2021, President Joseph R. Biden
signed EO 14008, “Executive Order on Tackling the Climate Crisis at Home and
Abroad” (EO 14008).252 This EO first established climate change as an essential element
of U.S. national security and foreign policy.?>* The EO orders varying government
agencies to act; the DoD is no exception. The DoD, in coordination with several
environmental organizations and agencies, must submit to the President “an analysis of
the security implications of climate change [which] can be incorporated into modeling,
simulation, war-gaming, and other analyses.”*** Additionally, the DoD must consider the

security implications of climate change and provide annual updates to the National

248 Noah Cohen, Using the Military to Fight Climate Change, 49 ECOLOGY L.Q. 539 (2022),
https://www.ecologylawquarterly.org/wp-content/uploads/2023/03/49.2-Cohen_Internet.pdf.

249 Id. at 541-542 (citation omitted). The enacting President can also retract the EO if the EO is no longer
necessary.

250 Id. (citation omitted).

21 Id. at 542 (citation omitted).

232 Id. at 543 (citing Exec. Order No. 14,008, 86 Fed. Reg. 7617 (Feb. 1, 2021)).

253 Id.

254 Exec. Order No. 14,008, 86 Fed. Reg. 7617, § 103(c) (Jan. 27, 2021).
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Security Council on progress with incorporating such implications into controlling
military strategy, guidance, and other relevant documents and processes.>>>

President Biden also required strategies and implementation plans from agencies
with extensive international work and agency-managed infrastructure, like the military.?>¢
Further, EO 14008 established the “National Climate Task Force,” codifying its mission
as organizing and deploying a “Government-wide approach to combat the climate
crisis.”?” The Secretary of Defense is a designated member of that Task Force.?® This
EO effectuates action from federal agencies, including the DoD and DAF.>’

Notably, President Biden also passed EO 14057, “Catalyzing Clean Energy
Industries and Jobs Through Federal Sustainability.”?%° This sweeping EO declares the
Administration’s policy’s goal, “to achieve a carbon pollution-free electricity sector by
2035 and net-zero emissions economy-wide by no later than 2050.”2! Heads of agencies
are required to comply with the purposes and goals of the EO, as much as possible, but
not to the detriment of national security.?®? The EO allows federal agencies (including the

military) to exempt vehicles, aircraft, or non-road equipment, used in combat support,

military, or related, specified activities.?®?

253 See supra note 254, at § 103(d).

2% Id. at § 103(a)(ii).

7 Id. at § 203.

258 Id.

23 There are other examples of EOs on climate change and/or the environment. For example, in 2013,
President Barack Obama issued EO 13653, “Preparing the United States for the Impacts of Climate
Change.” EO 13653 required federal agencies assess how climate change will impact their future activities
and required them to take necessary steps to prepare for its effects and implement resiliency efforts. See
supra note 248, at 547.

260 Exec. Order No. 14,057, 86 Fed. Reg. 70935 (Dec. 13, 2021).

21 1d. at § 101.

202 1d. at § 602(a).

263 Id. at § 602(b). Even though the exemption exists for specific military operations and equipment, the
DoD has spent millions in environmentally aware or sustainable acquisitions. For example, in 2019, the
agency spent $820 million on contracts for clean and efficient energy in facilities. See Adam Aton, Military
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C. DoD’s and DAF’s Recent Reports and Policies Regarding Climate Change
Response for Infrastructure Resiliency

Historically, the DoD received broad exemptions from federal legislation focused
on environmental preservation.’** Though contentious, the DoD asserted exemptions to
the Migratory Bird Treaty Act, Endangered Species Act, Clean Air Act, and other
environmental law where necessary to ensure military readiness in training and
activities.?%> The DoD has responded to several legislation and presidential directives
with varying reports, plans, and changes in policies. In 2012, the agency released its first
“Climate Change Adaptation Roadmap” (Roadmap), in response to EO 13514. This
Roadmap included the agency’s goals for identifying and adapting to the impacts of
climate change, through collaboration with other stakeholders.?*® In 2016, DoD released
its DoD Directive (DoDD) 4715.21, “Climate Change Adaptation and Resilience.”?¢’
This directive implemented the Roadmap, defined key terms, and created assigned
responsibilities to key military leaders regarding assessing and managing risks associated
with the changing climate’s impacts on the military’s missions, effectively creating the

DoD’s climate change policy.?®8

exempt from Biden order to cut federal emissions, CLIMATEWIRE (Dec. 22,2021, 6:53 AM),
https://www.eenews.net/articles/military-exempt-from-biden-order-to-cut-federal-emissions/.

264 DAVID M. BEARDEN, CONG. RSCH. SERV., RS$22149, EXEMPTIONS FROM
ENVIRONMENTAL LAW FOR THE DEPARTMENT OF DEFENSE: BACKGROUND AND ISSUES
FOR CONGRESS, CRS-1 (Updated May 15, 2007).

265 Id. at CRS-4-6.

266 OFF. OF THE ASSISTANT SEC’Y OF DEF. (ENERGY, INSTALLATIONS & ENV’T), Department
of Defense FY 2014 Climate Change Adaptation Roadmap, at 1 (Jun. 2014).

267 This directive was also established in accordance with the direction given in Executive Order 13653.
DE’'T OF DEF. DIRECTIVE (DoDD) 4715.21, Climate Change Adaptation and Resilience (Jan. 14, 2016,
with Change 1 Effective: August 31, 2018).

268 Id. at para. 1.1.
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The DoD released reports in 2018 and 2019, highlighting climate change-related
impacts to their installations.?®® In 2018, the DoD required all installations to develop a
Master Plan, which now require inclusion factors impacting present and future physical
development and base operation.?’® The NDAA for FY 2019 set new floodplain
requirements on MILCON projects, where applicable, and required the DoD incorporate
climate environmental conditions into the Unified Facilities Criteria (UFC).?’! The UFC
is a series of directives for varied, specific types of MILCON across the DoD, and
provide structural engineering, design, maintenance and other specifications for such
DoD-led projects.?’?> Another significant change to the UFC was an amendment in
NDAA for FY 2020, which required the DoD to update the UFC to promote energy,

structural, and cyber resiliency in MILCON. 273274

269 Neta C. Crawford, Pentagon Fuel Use, Climate Change, and the Costs of War, Costs of War Project at
Brown University, at 27 (Jul. 1, 2019),
https://watson.brown.edu/costsofwar/files/cow/imce/papers/Pentagon%20Fuel%20Use%2C%20Climate%2
0Change%20and%20the%20Costs%200f%20War%20Revised%20November%202019%20Crawford.pdf.
20 DEP’T OF DEF. INSPECTOR GENERAL, DODIG-2023-061, AUDIT OF MILITARY
DEPARTMENT CLIMATE CHANGE ASSESSMENTS AND ADAPTATION PLANS IN THE
SOUTHEASTERN CONTINENTAL UNITED STATES, at 5 (citing Dep’t of Def. Instruction 4165.70,
Real Property Management (Apr. 6, 2005; Incorporating Change 1, Aug. 31, 2018).

271 Rachel Jacobson & Matthew F. Ferraro, Environmental Deconfliction 2019: The National Defense
Authorization Act for FY 2019, 40 ELR 10220, 10225 (Mar. 2019), https://www-elr-
info.gwlaw.idm.oclc.org/sites/default/files/article/2019/03/49.10220.pdf (citing Whole Building Design
Guide, Unified Facilities Criteria (UFC), https:// www.wbdg.org/ffc/dod/unified-facilities-criteria-ufc).
272 OFF. OF THE ASSISTANT SEC. OF DEF. FOR ENERGY, INSTALLATIONS, AND ENV'T.,
SPECIAL PROGRAM AREAS: UNIFIED FACILITIES CRITERIA PROGRAM,
https://www.acq.osd.mil/eie/fim/FIM_Special.html.

273 Rachel Jacobson & Matthew F. Ferraro, Environmental Deconfliction 2019: The National Defense
Authorization Act for FY 2020, 50 ELR 10983, 10989 (Dec. 2020), https:/www-elr-
info.gwlaw.idm.oclc.org/sites/default/files/article/2020/11/50.10983.pdf (citing NDAA for FY 2020, §
2804(a)).

274 The DoD has conducted over 35 site-level energy resilience assessments and other exercises for climate
adverse impact and disruption on military installations. DEP’T OF DEF., OFF. OF THE
UNDERSECRETARY OF DEF. (ACQUISITION AND SUSTAINMENT), DEPARTMENT OF
DEFENSE CLIMATE ADAPTATION PLAN, at 24 (Sep. 1, 2021),
https://www.sustainability.gov/pdfs/dod-2021-cap.pdf.
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https://www-elr-info.gwlaw.idm.oclc.org/sites/default/files/article/2020/11/50.10983.pdf

In its 2021 Climate Adaptation Plan, the DoD presented five Lines of Effort
(LOEs) for fortifying its resiliency and adaptation efforts.?’> All LOEs involve
infrastructure in one form or another. The first is ensuring that any military strategy or
planning include climate-informed decision-making.?’® The second LOE ensures DoD
personnel are trained and equipped for a climate-ready force, while the third LOE focuses
on building both resilient and natural infrastructure.?’”” The fourth LOE four requires
resiliency and innovation in military supply chains, and the final LOE promotes
enhancing adaptation and resiliency through collaboration.?’®

The DoD urged the DAF to leverage its purchasing power in deploying “climate
mitigation technologies such as microgrids and power storage when such items align with
DoD’s mission requirements.”?”® The agency also urged potential major suppliers to
disclose their GHG emissions, and “treat climate change vulnerabilities as a ‘material
weakness’ on financial reports, and expect commitments to public reporting on
Environment, Social and Governance (ESG) features of their business operations.”?%" In
2022, the DoD noted that the LOEs are in progress throughout the agency.?®! The DoD
discussed its many aspects and examples of its training, operational, planning, and
logistical measures, including the existing and forthcoming climate action plans of the

individual military services.??

275 See supra note 107.

26 Id. at 4.

277 I1d.

278 I1d.

2 Id. at 16.

280 1d. While the NDAA for FY 2024 now generally prohibits requiring disclosure of GHG emissions as a
condition for award, defense contracting officials may still explore the other methods of leveraging
purchasing power.

281 DEP’T OF DEF., CLIMATE ADAPTATION PLAN: 2022 PROGRESS REPORT, at 1 (2022).

282 Id. at 2. The DoD also released their “Climate Risk Analysis” report in October 2021. This report
similarly highlights the changing climate’s impact on national security, risks associated, and the need to
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Published in October 2022, the DAF’s Climate Action Plan (CAP) openly states,
“[t]he department recognizes that we are contributing to global climate change.
The department is responsible for the largest portion of [DoD’s] greenhouse gas
emissions. While the Air Force fulfills much-needed global mobility and
transportation for the DoD, these same capabilities drive a huge demand for fuel.
The increased risks driven by climate change cannot be addressed by emission
reductions in the Air Force alone, but the [DAF] will be part of the solution.”?*
The CAP’s stated goal is to create a DAF that is resilient to climate change’s effects
while preserving “a combat-credible force that can compete, deter, and win against
pacing threats.”?%* DAF’s objective for optimizing and adopting alternative energy
sources includes a substantial goal of 100% “carbon pollution-free electricity on a net
annual basis by FY 2030, including 50[%] 24/7 carbon pollution-free electricity.”?*®
Aside from making climate-informed decisions, the DAF aims to mitigate its impact with
energy alternatives thereby reducing its fossil fuel demand and GHG emissions.?®¢ In FY
2021, renewable sources accounted for 6.9% of DAF’s consumed electricity, with three
major DAF installations using solar arrays for electrical power.’
Another primary objective was to modernize infrastructure and facilities,
identifying a $36 million investment in improving base resiliency for FY 2023, and

projecting to increase investments to $100 million per fiscal year by FY 2027.2% The

DAF set a net-zero emissions goal by FY 2046, for its installations, with a 50% GHG

incorporate climate risk into strategic documents and planning. DEP’T OF DEF., OFF. OF THE
UNDERSECRETARY FOR POLICY (STRATEGY, PLANS, AND CAPABILITIES), DEPARTMENT
OF DEFENSE CLIMATE RISK ANALYSIS, at 16 (Oct. 2021), DOD Climate Risk Analysis
(defense.gov).

283 See supra note 105, at 3.

84 1d. at 4.

285 Id. at 19. The CAP defines “24/7 Carbon Pollution-Free Electricity” as “[c]arbon pollution-free
electricity procured to match actual electricity consumption on an hourly basis and produced within the
same regional grid where the energy is consumed. (Executive Order 14057, Catalyzing Clean Energy
Industries and Jobs through Federal Sustainability).” Id. at 20.

86 Id. at 6.

87 1d. at 18.

288 Id. at 10.
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emissions reduction from 2008 levels by FY 2033.2% Aside from flying-related goals, the
DAF also hopes to achieve 100% zero-emissions from non-tactical vehicle, light-duty
vehicle, and aircraft support equipment acquisitions by FY 2035, 2027, and 2032,
respectively.?*

In March 2023, the DoD Inspector General (DODIG) published their audit’s
findings about whether the military assessed and planned for installation facility
adaptation required to address climate change and extreme weather events.?’! The
DODIG specifically audited installations located in the southeastern region of the U.S.
and reviewed the military conducted climate resilience assessments as required by the
UFC and the NDAA for FY 2020.2°2 The DODIG found that the military departments
“did not consistently develop the climate resilience assessments” as required; the DoD
directives lacked sufficient language for assessment standardization; and the DoDI
4165.70 does not include “language requiring all installations to include climate

resilience in their Master Plans.”?** The DODIG report documents its recommendations

and the DoD’s agreement to those proposed terms.>**

D. Other Transactions Authority (OTA) in Defense Procurement

Naturally, OTs are not appropriate for all defense procurement. For example,

there are statutory mandates which require government contracting personnel use FAR-

289 See supra note 105, at 10.

290 Id. at 19.

Y1 DEP’T OF DEF. INSPECTOR GENERAL, DODIG-2023-061, AUDIT OF MILITARY
DEPARTMENT CLIMATE CHANGE ASSESSMENTS AND ADAPTATION PLANS IN THE
SOUTHEASTERN CONTINENTAL UNITED STATES, at i (Mar. 28, 2023).

22 17

293 17

24 Id. at ii.

Page 51 of 70



based procurement for commercially available widgets and services.?’> However, where
appropriate, OTs can be a powerful, efficient tool in defense procurement. The following
begins with a brief discussion on the genesis of the OTA. This section will focus on the
DoD’s OTA, and later discusses the DoD’s guidelines for OT procurement. The
seemingly broad, loosely regulated OTA along with Congress’ growing expansion of the
DoD’s grant for usage for facilities’ modernization, may make this procurement tool a

powerful weapon against climate change.

1. OTA’s Brief Legislative History as Applied to the DoD

The use of OTs precedes Congress’ codification of the Federal Acquisition
Regulation (FAR).?® The OTA was first statutorily authorized in 1989; however,
Congress authorized use of OTs for specific governmental agencies.?’” Congress initially
only allowed use of OTs to the DoD for advanced research via its DARPA program.>”®
The OTA for prototype project use and research projects were extended to the military
services in 1996 and 1998, respectively.?”” The NDAA for FY 2016, even provides a
preference for using OTs when procuring prototypes and/or research projects.>®

Although authorized, Congress has not legally defined OTs, rather OTs are more

so known for what they are not.*°! Generally, OTs are any transactions used for prototype

2% See FAR § 12.102.

2% The National Aeronautics Space Administration (NASA) began using OTs in the late 1950s, via the
National Aeronautics and Space Act of 1958. Nancy K. Sumption, Article, Other Transactions: Meeting
the Department of Defense’s Objectives, 28 Pub. Cont. L.J. 365, 382 (Spring, 1999) (citing 46 U.S.C. §
2473(c)(5)).

27 Id. at 380.

298 Id. at 383 (citation omitted).

29 Id. at 383-4.

300 John Cibinic, Jr., et al., FORMATION OF GOVERNMENT CONTRACTS, at 10-5 (5th ed. 2023) (citing
National Defense Authorization Act for Fiscal Year 2016, Pub. L. No. 114-92, § 876).

301 See supra note 296, at 383-4 (citing 10 U.S.C. § 2371 (1994)). The OTA for research projects now
appears in 10 U.S.C. §4021, while the OTA authority for prototypes is codified in 10 U.S.C. § 4022.
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or research projects, which are not contract, cooperative agreements, and/or grants.>%?

Some designated agencies like NASA, are statutorily allowed to use OTs for “[a]ll
functions of agency,” while the DoD, thus, military departments, are limited to prototype
and/or basic, applied and advanced research projects.?®

Congress provided some definition of a “prototype project” in the NDAA for FY
2023.3% A prototype project can be a “proof of concept, model, or process, including a
business process[;] a pilot or novel application of commercial technologies for defense
purposes[;] or the creation, design, development, or demonstration of operational utility,”
among other examples.>*> Some federal agencies have released guidance to assist
personnel with using OTs.3% The DoD, via its OTA, can develop a prototype with the
unique ability to procure directly with its developer for a follow-on production of such
prototype.>?” However, this follow-on production is conditioned on: 1) the initial
prototype OT was awarded after use of competitive procedures in the selection process;
and 2) the prototype result was successful.?%®

An OT is not generally governed by the FAR nor traditional procurement
statutes.>” Contracts formed under the FAR must adhere to basic contracting principles

like ensuring full and open competition, while also being notorious for often taking a

long time to award and complete.®'® Nontraditional defense contractors are often attracted

30210 U.S.C. § 4021(a); 10 U.S.C. § 4022(a).

303 See supra note 300, at 10-4, tbl.

304 See supra note 225, § 843(2) (amending 10 U.S.C. § 4022(e), by adding a new paragraph at (5)).

305 Id

306 See supra note 300, at 10-5, 10-6.

307 Id. at 10-7.

308 1d. (citing 10 U.S.C. § 4022()).

309 Id. at 10-3. Other transactions are subject to laws that are generally applicable, like the Civil Rights Act,
42 U.S.C. § 2000d et seq, False Claims Act, 18 U.S.C. § 287 (criminal) and 31 U.S.C. §3729 et seq. (civil),
among several others. /d. at 10-16 & 10-17.

310 14, at 10-4.
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to the prospect of entering into an OT with the DoD to develop or engage in an
innovative, cutting-edge research or prototype project.?!! However, the DoD’s OTA is

limited and dependent on the agency and Congress’ authorization thereof.

2. DoD’s Other Transactions Guide

The DoD, like some other federal agencies, has published helpful guidance on the
OTA'’s use by the agency. The current version of the “Other Transactions Guide” (Guide)
was released in July 2023.3'? This Guide highlights OT planning and discusses the
required and recommended steps for a legally sufficient OT process and life cycle. Each
military department’s Senior Procurement Executive is authorized to approve a prototype
OT worth up to $500 million, but they may delegate approval authority for prototype
projects up to $100 million to the Head of Contracting Authority and Agreement Officers
(AO)."® Generally, OTA is not directly available to military base commanders; instead,
AOs tend to be located in the major military research organizations like DARPA, federal
laboratories, and the U.S. Army Corps of Engineers.3!*

Further, the DoD can engage in prototype OTs where the prototype will be
“directly relevant to enhancing the mission effectiveness of [DoD personnel] or

improving platforms, systems, components, or materials proposed to be acquired or

311 See supra note 175, at 29; see also Thomas C. Modeszto, Articles, The Department of Defense’s Section
845 Authority: An Exception for Prototypes or A Prototype for a Revised Government Procurement
System? 34 Pub. Cont. L.J. 211, 213 (Winter, 2005).

312 Id. The first version of the Guide was released in November 2018. On May 11, 2022, the DoD Inspector
General (DODIG) published their audit on the DoD’s tracking of follow-on production OTs and OTs for
experimental purposes. The DODIG made several recommendations and conclusions, including the DoD’s
improper reporting of varying OTs, improper reporting and labeling of some OTs, among others. DEP’T
OF DEF. INSPECTOR GENERAL, Management Advisory: Tracking of Follow-On Production Other
Transaction Agreements and Tracking and Awarding of Experimental Purpose Other Transactions (May
11, 2022), https://media.defense.gov/2022/May/13/2002996685/-1/-1/1/DODIG-2022-094.PDF.

313 Id. at Sec. 11, para. D(1)(a)(iv) (citing 10 U.S.C. § 4022).

314 See Lieutenant Colonel Dean W. Korsak, ARTICLE: PATHWAYS TO EXPEDITE FACILITIES
PROJECTS, 2023 The Reporter 1, 4 (2023) (LEXIS).
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developed by the [DoD or armed forces].”*!*> The Guide reminds AOs and other
procurement practitioners that financing a prototype project is not limited to one type of
funding type or account.?'® Though OTs for research projects do not have a statutory
approval threshold, prototype and follow-on production projects do have varying dollar
thresholds and approval levels.>!”

When a prototype is successfully completed, one or more government
organization(s) can award the follow-on production, even if the initial prototype-
procuring agency decided not to proceed with follow-on production for their own
purposes.>'® Furthermore, the Guide requires AOs to upload the OT and any supporting
documentation to the Electronic Document Access (EDA) military website.?!” In an
effort to control access, the Procurement Integrated Enterprise Environment (PIEE) notes
the EDA site is only accessible to government personnel who are deemed authorized
users.>?* Many OTs are also posted on the FPDS.gov site, which is open to the public, but

with limited visible information and seemingly no access to procedural or otherwise

supporting documentation for each transaction.?!

315 See supra note 175, at 34, Appendix A-Glossary.

316 1d. at Sec. 11, para. 5.

317 Id. at Sec. 11, para. 6(c).

318 Id. at Sec. 11, para. 3(b)(viii).

319 Id. at Sec. 11, para. 3(b)(x).

320 Procurement Integrated Enterprise Environment, Overview of Electronic Data Access (EDA)
Government Access), https://piee.eb.mil/xhtml/unauth/web/registration/userRolesEdaGovernment.xhtml
(last accessed January 11, 2024).

21 FPDS.gov,

https://www.fpds.gov/ezsearch/fpdsportal?s=FPDS.GOV &templateName=1.5.3 &indexName=initiative&q
=other+transaction (last accessed January 11, 2024). Compare that site to SAM.gov, where FAR-based
contracts (and the vast majority of government procurement) and their major procedural supporting
documentation are posted for public view and access. SAM.gov, https://sam.gov/search/ (last access
January 11, 2024).
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IV.  Top-Down Proposed Solutions for Climate Resilient Facilities’
Modernization with Defense-Specific Procurement: Beginning with Congress
and Ending at the Individual Installation Command Level

Other Transactions are crucial for environmentally sustainable infrastructure
projects now more than ever before. Even with the looming national threat of climate
change, there are still inefficiencies that must be addressed through law, Presidential
EO(s), DoD, and/or DAF-specific directives. Although the controlling party in Congress
and the President’s priorities may conflict, money can transcend political party beliefs.
The billions spent in rebuild efforts on DAF installations’ facilities after an extreme
weather event is difficult to ignore. Reasonably expected to continue, repeated natural
disasters requiring billions more in base renovation efforts should inspire bipartisan,
fruitful negotiations to avoid or limit such financial liabilities to the maximum extent
possible. After all, if American domestic military installations require temporary (or later,
permanent) full or partial closures with years of rebuilding, the U.S. will be exposed to
adversarial interference, attack, and/or other threats, as well as being vulnerable to other
future devastating environmental threats.

This section provides proposed solutions in a top-down approach. Beginning with
changes which can, and should, be done by Congress. For example, expansion of the pilot
prototype program for facility modernization, and of the DoD’s OTA statutory
authorization. Perhaps Congress can even create a new line of accounting or budget
exclusively for OTs rather than OT projects being funded via O&M or MILCON budgets.
The latter budgets are already thinly stretched with facility deferred maintenance and new
buildings or renovations to existing structures. Congress may also consider other

proposals considered thereafter.
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Then, a discussion follows on the President’s EO power, highlighting key EO
examples from the COVID-19 pandemic and era of Artificial Intelligence (AI). These
examples can instruct a President’s use of EOs for the climate change national security
threat. Finally, where Congress and the President cannot or will not act, the DoD, DAF,
and ultimately, the individual installation commanders may have options available to
them to modernize base facilities expeditiously and proactively via their OTA and/or

FAR-based procurement, if necessary.

A. Proposal of Congressional Statutory Changes for Extension of Limited
OTA for Prototype Pilot Program and Expansion of OTA

Through NDAAs, Congress has slowly expanded the DoD’s and military
departments’ OTA and authorized uses. Currently, Congress’ pilot program for military
installations’ facilities’ design or related prototypes is severely limited and due to expire
in September 2025.%2? Per current statutory limits, only two new projects are authorized
per military department each year with a current accompanying aggregate value cap of
$300 million.*** Congress most recently exempted prototypes for repairs of facilities
from the two-project limit.***

Congress should go further by removing the project limitation and increasing the

maximum allotted amount.>?> The DoD alone spends billions on OTs annually, which has

322 See supra note 225, 10 U.S.C. § 4022, as amended by § 842, is further amended by § 843, adding
()(2)(A) (2022).

323 See supra note 229, at § 822 (amending 10 U.S.C. §4022(i)).

324 Id.

325 Richard N. Kuyath, ARTICLE: THE UNTAPPED POTENTIAL OF THE DEPARTMENT OF
DEFENSE’S “OTHER TRANSACTION” AUTHORITY, 24 Pub. Con. L.J. 521, 575 (Summer 1995)
(LEXIS) (citations omitted) (Kuyath suggests “[a]ll government agencies should be given authority to issue
[OTs] in the Small Business Innovation Research Program|[.]” Kuyath also recommends a statute giving all
federal agencies the OTA for prototype projects and “should not be subject to any cost-sharing
requirement[,] among other interesting proposals for further statutory expansion of OTAs for DoD and
federal agencies).
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generally increased in the last 5-10 years. Additionally, military installations face varied
extreme weather dangers depending on their location, military department, base’s
mission(s), among other factors. One prototyped facility design or proof of concept could
be effective for coastal bases, for example, but not particularly helpful for bases at
heightened risk of wildfires or earthquakes. Like facilities’ repairs, widening the ability
for military departments to seek innovative, tailored prototype facilities’ improvements,
new builds, and modernization projects allows for quicker transactions and projects, and
could lead to quicker follow-on production.

Given the national security threat, Congress should also require the military
departments to first determine whether an OT is appropriate for all facilities’ projects

before considering FAR-based procurement.>°

If the appropriate contracting officials
determine a FAR-based contract better serves their needs, they must create a Justification
and Analysis and otherwise explain the rationale for their decision. This statutory
mandate will require a contractual cultural shift in defense acquisitions, possibly causing
an increase in innovative proposals for prototyping and research projects.?’

Perhaps another next step for congressional action is creating an OTA line of
accounting (i.e., fund or budget), like that of the O&M or MILCON accounts. OTA
projects can be costly and one such project can take a large chunk of the MILCON fiscal

year budget. Contracting officials may be hesitant to fund an OT when much of that

money is needed for routine upkeep of the existing infrastructure. This may also be the

326 In fact, Congress could amend FAR § 7.105, to require OT consideration in the initial acquisition
planning stage of defense procurement projects.

327 The author wants to thank George Washington Law Professor Hallie Balkin for their insightful
conversation on the potentials for the DOD’s OTA. That conversation sparked several of the proposals in
this entire section, including congressional expansion and considerations, government contract personnels’
necessary cultural shift in including OTs, among others. Professor Balkin’s expertise and availability were
greatly appreciated.
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case where an agency or installation has an extensive deferred maintenance backlog at
the mercy of other, more costly MILCON projects.

The NDAA-created pilot program prototype for military facilities has a current
budget of $300 million. With an expiration date in September 2025, this pilot program
should be expanded and extended for broader use. With $10.9 billion spent in OTs in FY
2022 by the DoD alone, the $300 million pilot program apportionment is insufficient to

meet the rapid and growing demands of this innovative procurement method.*?®

B. Presidential Executive Orders Compelling Maximum Use of OTs, with an
Incentive Program and Push for Base Mitigation in Addition to Resilience

Where Congress is unable or unwilling to make such sweeping climate and
procurement reforms, the President can issue an EO for some related measures.
Presidential EOs are powerful tools for compelling federal agency actions and have
proven so in many pivotal moments in American history. No U.S. President has issued an
EO directing his federal agencies to first consider OTs for procurement projects, and
certainly not in the context of combating the effects of climate change nor to mitigate
their individual environmental impact(s).

Like the COVID-19 pandemic, climate change and global warming are impacting
countries all over the world. Between 2020-2023, Presidents Trump and Biden, issued
many EOs that were designed to address and/or assist in pandemic relief and response.>%’
In June 2020, President Trump passed EO 13927, which sought to expedite infrastructure

investments for economic recovery during the pandemic, including ACE civil works

328 See supra note 182.

329 Presidential EOs issued since 1996 are easily accessible on the Federal Register site, divided by
President and each year in their term(s) in office. See Fed. Reg.,
https://www.federalregister.gov/presidential-documents/executive-orders.
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projects, other projects on federal lands, among other specifications.>*° President Trump
also passed an EO on ensuring priority access of COVID-19 vaccines to Americans and
“timely distributions of such vaccines.”*}! The U.S. government’s rapid response and
coordination with industry to create and disperse inoculations was remarkable. In fact,
several federal agencies obligated $12.5 billion in flexible contracting, like OTs, for
COVID-19 response.*3?

Like the pandemic, another pivotal moment in recent human history is the
continually evolving use of Al. Presidents Trump and Biden used their executive power
to issue EOs for federal agencies’ use, monitoring, and implementation of Al in their
operations. In February 2019, President Trump’s respective EO directed agencies with
research and development (R&D) authority prioritize AI R&D projects.*** Post
pandemic, in October 2023, President Biden issued a compelling EO directing federal
agencies’ actions with Al, essentially urging agencies to be forward-thinking, innovative,
secure, within specified parameters and instruction.*** In fact, this EO promoted
innovative uses of Al and competition directed at, for example, the Secretaries of State
and Homeland Security, for streamlining immigration visa processes, attracting top talent

for Al and related STEM for domestic studies.>3>

330 Exec. Order. No. 13,927, 85 Fed. Reg. 35165 (Jun. 9, 2020).

31 Exec. Order. No. 13,962, 85 Fed. Reg. 79777 (Dec. 11, 2020).

332 Amanda Arnold, Innovation Governance During Crisis: Lessons Learned at Warp Speed During the
Covid-19 Pandemic, at 106 (May 2023) (Ph.D. dissertation, Arizona State University) (on file
electronically with the Arizona State University).

333 Exec. Order. No. 13,719, 84 Fed. Reg. 3967, § 4 (Feb. 14, 2019). Prior to that EO, President Trump also
issued EO 13960 “Promoting the Use of Trustworthy Artificial Intelligence in the Federal Government,” in
December 2020.

334 Exec. Order. No. 14,110, 88 Fed. Reg. 83809 (Oct. 30, 2023).

351d. at § 5.
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With climate change labeled a national security threat, the government’s (and
defense’s) response to the threat should be as creative, broad, and nuanced as its actions
during the COVID-19 pandemic and in the new era of Al. The President can issue EOs
similarly requiring military departments consider OTs for any installation infrastructure
project, with a mandate to justify their decision should they decide to use a FAR-based
contract. Without a statutory preclusion, the President can also include a directive for use
of follow-on production across the agencies. For example, if the DAF-procured OT
results in a successful prototype for a specific facility design that has both adaptation and
mitigation features, perhaps another federal agency, like the Department of Energy, can
benefit from having that designed facility constructed on its site. Allowing for cross-
agency follow-on production helps ensure the successful prototype is deployed where its
most needed without the unnecessary replication of efforts.

To ensure federal agencies, private industry, and the public can readily access OT
information, the President should also consider implementing a centralized website
specifically for OT tracking, but comparable to SAM.gov. The DoD’s current site for
document upload is limited to authorized users only.**® In turn, the FPDS.gov site may
show some OTs, but the information (and documentation) visible are limited.**” A
centralized, accessible site is critical for federal leaders, including military commanders,
to be aware of the latest innovation, so that they may implement such ideas and projects
in their own installations. Similarly, access to private industry can promote competition
and creativity as they are able to see what others are developing and what the government

needs now and for the future. As we have seen, Presidents, via their EO power, can

336 See supra note 320.
337 See supra note 321.
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effectuate expeditious change with agencies’ (and DoD’s) modernization for climate

resilient infrastructure.

C. DoD, DAF, and Individual Installation Commanders’ Expedited Procurement
Options for Facilities’ Modernization and Mitigation Measures

1. DoD-Wide Mandates for Use of OTs for Prototyping and Follow-On Production
for Extreme Weather Resiliency Infrastructure and Facilities’ Projects

Instead of waiting on Congress and/or the President, the DoD, DAF leadership,
and installation commanders alike can take immediate action to not only adapt to climate
pressures, but also mitigate their own impact. The DoD should first create a directive or
policy for use of OTAs, mandating when to use OTAs, discussing incentives for such
use, and the need for transparency of such transactions for agency-wide access and
training purposes. While the DoD has published its OT Guide, it is not a formal policy
document.**® Instead, a directive can require agency contracting personnel to consider
OTA for procurement before they may consider procurement under the FAR. This shift in
procurement will require an adjustment and learning period as such consideration would
be on a much grander scale than present, but such a shift is necessary if modernizing our
infrastructure is a national security priority.

If one military department uses the OTA to develop a successful prototype that
comports to the competitive solicitation requirements, the DoD should require all AOs to
consider that successful prototype for follow-on production on their own installations. In

fact, the DoD can provide a timeline for such consideration, such as a requirement for

338 See DEP’T OF DEF. INSPECTOR GENERAL, DODIG-2022-127, Audit of DoD Other Transactions
and the Use of Nontraditional Contractors and Resource Sharing, at 4 (Sep. 8, 2022),
https://media.defense.gov/2022/Sep/12/2003074178/-1/-1/1/DODIG-2022-127.PDEF.
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consideration within six months of prototype delivery. Such a mandate would at least
enhance communication between personnel of the ongoing and completed OTs and the
nature of their prototype(s).>*° Additionally, in incentivizing the use of OTA and climate
related projects for infrastructure, the DoD must tackle the risk-averse procurement
culture. The DoD can promote innovative ideas, establish think-tank groups among
contracting personnel and across-military services, and even host contests for fully
funded prototype ideas because funding is often an issue for individual base projects.**°
Finally, the DoD can centrally publish OT awards online like it publishes contracts
awarded.>*! Visibility of these projects can be vital for both government personnel, and
for attracting nontraditional defense contractors and private industry collaborators.

The DoD could delegate their OTA downwards to the lower echelons of military
departments.>*? In so doing for example, the DAF could extend delegation authority to
MAJCOM commanders, who tend to be high-ranking, senior officials.*** It follows that
AOs must be placed at each of these locations to participate in and potentially lead the

OT project. This may require hiring or training more contracting officials to become

AQO:s.

339 The specifics of the requirement can be left to the Office of the Under Secretary of Defense for
Acquisition and Sustainment. The mandate can require the consideration’s justification for prototype
applicability across the agency (including military installations), and whether follow-on production is
suitable for their infrastructure needs. Such consideration may be written or verbal and can be submitted to
a designated office/program for tracking and monitoring of OTs and their agency-wide application.

340 Like the DARPA project for “Reefense” technology discussed in the Background section of this paper.
341 DEP’T OF DEF., Contracts, https://www.defense.gov/News/Contracts/.

342 If statutorily precluded from delegated their OTA downward, then this is an additional proposal for
Congress to statutorily authorize delegation downward to the individual military branches.

343 There are nine Major Commands (MAJCOMSs), with seven located within the United States. See Air
Force Historical Research, Active MAJCOM:s, https://www.athra.af.mil/Information/Organizational-
Records/Major-
Commands/#:~:text=These%20commands%20and%20the%20stations,Air%20Force%20Reserve%20Com
mand%2C%20Robins (last visited January 19, 2024).
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2. DAF Mandate for Facilities New Construction or Major Renovation Projects with
Existing OTA Projects and/or Traditional Procurement Methods (FAR)

The DAF may have agency-specific options available for confronting future
extreme weather events and further mitigating their own installations’ environmental
impact. In recent years, the deferred maintenance backlog for the DAF has steadily
worsened. A looming fear is the potential for an installation to be partially or entirely
closed (BRAC), as Homestead ARB’s history shows. Should bases become more
expensive to maintain, base closures due to old or deteriorating infrastructure can
decrease the domestic military presence. Such a decrease undoubtedly impacts the
potency of the American military force. A growing deferred maintenance backlog, the
aging infrastructure, and limited O&M and MILCON budgets, require installations
prioritize repairs and maintenance on the most critical facilities, while deciding whether
other facilities should be vacated or demolished due to safety and/or structural concerns.
Now combine those existing issues with the growing threat of extreme weather events to
installation infrastructure. This is arguably unsustainable for the future of the DAF (and,
broadly DoD) domestic installations, not to mention the safety of the base personnel and
their families.

The Secretary of the DAF can order for immediate implementation “green”
infrastructure projects already in use by some civilian organizations and localities. Such
projects include alternative energy purchases (solar, wind, etc.); installation electric base

taxis, shuttles, and any government vehicle(s) used in the local area; garden or “green”

Page 64 of 70



roofs; and solar paneling in uncovered parking lots.>** Because many of these goods or
services already exist in the commercialized marketplace, these projects can arguably be
acquired rather quickly via traditional FAR set-aside procurement methods.>*> There are
other procurement methods, like blanket purchase agreements, which may satisfy the
agency’s need.>* However, when appropriate in prototype projects, OTs are useful in
attracting nontraditional defense contractors for totally innovative or never-before-used
private sector products/processes which may be applied to the defense.?*’

The statutorily required mitigation plans, if applicable, and Master Plans are key
to understanding the base’s specific vulnerabilities and deficiencies. Installation Master
Plans already should plan for and assess facilities’ risks to extreme weather events.
Assuming the Master Plans exist at every installation, the Secretary of the DAF should
require initiation of at least three green projects within six months of the mandate.>*
Each installation will be able to decipher which climate resilient projects are most
beneficial or helpful to their extreme weather exposure. There is little doubt that this will

be a massive undertaking across the agency, but climate change disruption has already

caused billions in damage. For further accountability, where an installation commander

344 Some installations have implemented some of these projects. However, many DAF installations have
expansive golf courses and generally outdated recreational activities and facilities for the incoming
generations of Airmen. If an installation commander (or delegated authority) is so inclined, they can
implement a base-wide study of the usage of the golf course and available activities. If the results show the
golf course is hardly used or only used seasonally by few, perhaps the authority can apportion the golf
course, entirely or in part, for reforestation. Of course, the type of flora for reforestation would be base-
specific as flying missions may be impacted by taller trees, but perhaps not by shorter or other vegetation
varieties. The author merely wanted to raise this issue for consideration, but given the complexity of such
topics, they will not be explored further in this work.

345 FAR Subpart 19.5.

36 FAR § 8.405-3.

347 See supra note 175, at 29.

348 If the Master Plans are not uniformly maintained across the DAF, then a mandate is justified for
immediate cooperation on having one for each installation. Similarly for accountability, the installations
without a Master Plan must develop one or report the delay and its justification to the Secretary of the
DAF.
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determines there is no suitable project, or if they require more time for brainstorming,
they must notify the Secretary of the DAF within a specified period and provide
justification for their delay. Several bases already had to “go to the drawing board” for
modernization, repair, adaptation, and mitigation projects due to devastating weather
events on their own bases. Perhaps this agency-wide mandate would serve as the catalyst
for all bases, particularly those most at extreme weather risk, to focus preparing

themselves while also mitigating their impact.

3. Tools and Actions Available to Individual Installation Commanders

If base commanders remain without OTA from Congress, Presidential EO, and/or
DoD, then they must use the tools available to them. While the DAF’s goals for
renewable energy and reducing its carbon footprint are impressive, the service must give
a directive to leaders for base-wide implementation. If no DAF agency-wide direction is
issued, installation commanders must take charge with the means they have necessary;
namely FAR-based procurement.

Commanders play a pivotal role in climate resiliency and adaptation measures for
their bases. The longer a base’s infrastructure goes without modernization, the facilities,
mission, personnel, and their families are exposed to the dangers of extreme weather
events, especially those located in areas prone to worsening conditions. Installation
commanders must prioritize modernizing infrastructure in a rapid, relevant manner,

maximally using the means available to them.**

34 Installation commanders though are limited by their budgets and their individual “colors of money.” The
commander will have to work closely with their team to decipher which projects are feasible. They must
also advocate any concerns to senior leaders who manage the budget or who can share their concerns with
Congress for legislative change.
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Modernization for adaptation should not be the sole focus for fortifying our
installations’ infrastructure. Doing so is essentially analogous to taking a defensive
approach to climate change. Defense alone does not win wars. Coastal shore fortification,
floodgates, and hurricane-wind resistant buildings are all adaptation tactics. While great
for modernizing infrastructure and facilities to withstand much of the climate exposure,
many adaptation projects do not mitigate DoD’s impact on climate change.

There are green infrastructure projects which can both adapt the installation to the
increasingly pervasive and dangerous weather events and help mitigate their impact.
Projects for clean and renewable energy can serve for both adaptation and mitigation
measures. Logically, installation commanders will need to create task forces or teams
where accounting, budgeting, and contracting officials all can work together to
understand the parameters of projects and financing available. In pursuit of innovation,
communication must occur across the service between commanders and these teams to
best understand the benefits, limitations, and other lessons learned from their own base’s
sustainable procurement journeys. Incentives such as bonuses, time off and intra-office
contests could be used to generate interest and creative ideas may also flourish. Via
expanded communication, an installation may learn there was an OT for facility design,
which resulted in a successful prototype. All installation commanders should consider
that prototype for follow-on production on their respective base. Contracting officials on
installations should be privy to the ongoing OTs across the agency and update the base
commander routinely on these advancements and their applicability to the local mission.

Beyond facilities, installations can procure for wider infrastructure mitigation

purposes. If not with OTs, then with FAR-based procurement. There are many
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commercially available items and services offered by small businesses. Procurement set
asides for small businesses can be quickly executed thanks to Congress’ FAR-
mandate.>* Installations should also look beyond the traditional O&M or MILCON
budgets for funding these projects. They can consider working with the REPI Program, or
other agencies which share common interests in projects.

Because these and related goods and services for sustainable procurement are
already widely available and in use, most base leaders can issue orders for initiation of at
least two mitigation projects within a specified amount of time.*! For example, the
commander can order their procurement personnel to present draft procurement
solicitations within 60 days. The presented plan must include preliminary market research
of available vendors and goods/services; and, within 30 days, produce a timeline for
posting the solicitation for bids or proposals.

As with the COVID-19 pandemic, the DAF’s response to the national security
threat of climate change must span across the service, with ample communication and
coordination for adaptation and mitigation efforts, where feasible. These are only a few
options available to installation commanders and their teams as they tackle the latest

domestic threat, while remaining within the bounds of legal and ethical procurement.

V. Conclusion

There are plenty of examples of extreme weather events impacting DoD and DAF

installations. Many recent examples collectively caused billions in funding for rebuilding

350 FAR Subpart 19.5.

351 Of course, this may logistically be more time-intensive for remote and/or rural bases. However, the
individual base leadership can determine the appropriate, reasonable timeline(s) for their mandated
modernization adaptation and/or mitigation efforts.
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and/or repairing. The recently declared national security threat of climate change will
likely only continue to wreak havoc on unprepared installations. All bases, personnel, and
their families, including those in California and Florida, must plan for worst case weather
scenarios while also looking ahead to reduce their own carbon footprint.

The recent NDA As have generally included environmental considerations for the
DoD’s implementation. Over time, the legislation created and expanded on the OTA
granted to specific federal agencies for specific purposes. However, the slow creep of
statutory, DoD and DAF policy to the climate change threat has been costly to taxpayers.
Rather than take defensive and reactionary measures once a devastating weather event
occurs, the military must quickly shift to proactively modernizing base facilities for
climate resiliency. In partnership with procurement and community partners, the DoD
can also include innovative mitigation measures in their end products and designs.

A top-down approach of immediately available solutions was discussed. Where
Congress can statutorily expand the DoD’s OTA and budget allocation(s), the President
can issue sweeping EOs like during the COVID-19 pandemic and the nuanced, untapped
capabilities of Al. The DoD, the Secretary of the DAF, and, finally, installation
commanders, all have options available for quick modernization, contracting cultural
shift to OTs and quicker FAR-based procurement tools. A reactionary, fractured, and
defensive approach to climate change may allow for many installations to eventually
adapt to its dangers. However, as recent examples have shown, that process will be slow
and expensive for taxpayers. The yet unquantifiable cost to servicemembers, base
personnel, and their families, also warrants serious consideration. Instead, an immediate

concerted effort to the maximum extent possible is necessary to meet and withstand the
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threat via adaptive infrastructure modernization projects, which also incorporate

mitigation measures, where appropriate.
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