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DOES PRIVATE AQUACULTURE BENEFIT THE PUBLIC? DEVELOPMENT OF
PRIVATE OYSTER AQUACULTURE INDUSTRIES IN MARYLAND AND VIRGINIA AS
INFLUENCED BY DIFFERENT SCOPES OF THE PUBLIC TRUST DOCTRINE
Taylor Goelz1
I.

INTRODUCTION

As populations increase in coastal areas of the United States, there have
been increasing demands on the waters and submerged lands held in trust for the
public under the public trust doctrine (or PTD). Increasing uses of these waters
has widened the definition of public benefit activities that are protected under the
doctrine, and in some instances, the line between public and private benefits in
public trust waters has been blurred. In particular, the growth of coastal oyster
aquaculture operations in the Maryland and Virginia portions of the Chesapeake
Bay has challenged the scope of each state’s public trust doctrine.
The Chesapeake Bay has always been synonymous with oysters. The
name “Chesapeake” is thought to be derived from a sixteenth century American
Indian word “Chesapoic” meaning “great shellfish bay.”2 For centuries, the
Chesapeake Bay has provided ecologic, economic, and cultural benefits to the
people living in the region. As the population of the Chesapeake Bay area grew,
so did the demand for oysters. Peak public fishery oyster harvest was reached in
1875 with fourteen million bushels of oysters harvested from the Bay.3 After that
point, harvest levels declined, in part due to resource overuse, water quality
issues, and lack of comprehensive management strategies.4 Oyster populations
1

Taylor Goelz graduated from the University of San Diego with a bachelor’s degree in
Environmental Studies in 2014. She graduated with a dual degree, a master’s degree in Marine
Science and a master’s of Public Policy, through William & Mary and the Virginia Institute of
Marine Science (VIMS). At VIMS, Goelz’s thesis work analyzed stakeholders’ social networks
and attitudes during OysterFutures, a participatory modeling process focused on creating
consensus oyster management recommendations for the Choptank River. She also served as a
policy intern in the NOAA Chesapeake Bay Office focusing on oyster restoration. Currently,
Goelz is serving as a Knauss Marine Policy Fellow with NOAA Research where she is helping to
prepare the U.S. for the UN Decade of Ocean Science for Sustainable Development.
2
Bill Bartel, What’s in a Name? Chesapeake Bay, THE VIRGINIAN-PILOT, Apr. 4, 2011
https://pilotonline.com/news/local/history/article_7ff651e9-8be2-5072-b76d-3559a2eb58c9.html
(last visited June 10, 2020).
3
Michael Paolisso & Nicole Dery, A Cultural Model Assessment of Oyster Restoration
Alternatives for the Chesapeake Bay, 69 HUM. ORG. 2, 169, 171 (2010).
4
Victor S. Kennedy & Linda L. Breisch, Sixteen Decades of Political Management of the Oyster
Fishery in Maryland’s Chesapeake Bay, 164 J. OF ENVT. MGMT. 1, 4 (1983).
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remained stable until the end of the twentieth century when two oyster diseases,
MSX and Dermo,5 emerged within the Chesapeake Bay and further ravaged
oyster populations in the Bay. The combination of disease, intense harvest
pressure, and declining water quality and habitat have resulted in oyster
populations in Chesapeake Bay plummeting to an estimated 1% of their historic
levels.6
Since the 1990’s, the State of Maryland and the Commonwealth of
Virginia have attempted to restore oyster levels within the Bay to regain the
economic, ecological, and cultural benefits of oysters. One of the ways both states
have tried to restore oyster populations is through aquaculture practices. Through
allowing private citizens or companies to lease the state-owned water bottom,
both Virginia and Maryland are increasing the overall number of oysters in the
Bay without significant public investment and are promoting economic
development within their borders. Despite similar goals, Maryland and Virginia’s
policies towards aquaculture have at times been divergent. The driving force
behind the development of aquaculture in each state has been differing legal
precedents and interpretations of the public trust doctrine. Maryland and
Virginia’s differing policies towards the private use of public resources have
shaped both states’ aquaculture programs and their wider approaches towards
oyster management.
This article will examine the history of the public trust doctrine in
Maryland and Virginia; the expansion of PTD interpretations to include a broader
scope of activities, including aquaculture operations; and how the differing public
trust doctrine histories in both states have specifically influenced the development
of their respective aquaculture policies. Continued growth of oyster aquaculture
operations and increasing use conflicts will necessitate that both states update and
better codify the scopes of their individual public trust doctrine laws.
II.

THE PUBLIC TRUST DOCTRINE

The public trust doctrine in the United States has its origins in English
common law. Historically, the King of England held all tidal and navigable

5

MSX, Haplosporidium nelsoni, was originally recognized in Chesapeake Bay in the late 1950’s
and Dermo, Perkinsus marinus, was first described in the Bay in 1978. JOHN W. EWART & SUSAN
E. FORD, NORTHEASTERN REGIONAL AQUACULTURE CENTER, HISTORY AND IMPACT OF MSX AND
DERMO DISEASES ON OYSTER STOCKS IN THE NORTHEAST REGION (1993).
6
Id.
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waters, and the land underneath those waters, in a trust for the public.7 These
lands were common resources that were originally preserved for public use for the
purpose of commerce, navigation, and fishing.8 The original thirteen colonies
transferred these public trust rights to the states upon formation of the United
States; each state in a way “owned” tidal lands and lands under navigable waters,
even though this ownership is not directly comparable to traditional ownership
rights.9 However, while the King of England could grant away land to private
owners, such power was not transferred to the states under the public trust
doctrine.10 Nevertheless, as will be further discussed later in this article, the
concept of a “King’s Grant” persists in many states, including Virginia, and can
alter the public ownership of tidal waters.
As the country grew, the states that joined the Union were granted the
same rights the King of England had previously enjoyed in their coastal navigable
waters under the “equal footing” doctrine discussed in the landmark case Phillips
Petroleum Co. v. Mississippi.11 Although all states were granted this control, there
has been difficulty in determining what constitutes tidal or navigable waters.12
The differences in the topography between the United States and England have
created some issues with interpreting the definition of the public trust doctrine
lands. For example, the United States contains many large inland rivers and lakes
that are navigable and important for commerce, navigation, and fishing, but are
not influenced by the tide. In England, since all navigable waters are also tidal,
the words could be interchanged with no change in meaning.13 In law,
“navigable” has no plain meaning and can only be defined in context of cases,
despite the many attempts that have been made to define “navigability” or “tidal
influence” within the context of the PTD.14
The most prominent public trust doctrine case within the United States
that highlights a state’s limitations and responsibilities is Illinois Central Railroad
7

Mitchell M. Tannenbaum, The Public Trust Doctrine in Maine’s Submerged Lands: Public
Rights, State Obligations and the Role of the Courts, 37 ME. L. REV. 109 (1985).
8
Id. at 105, 108.
9
Id.
10
Id.
11
Phillips Petroleum Company. v. Mississippi, 484 U.S. 469, 478 (1988).
12
Donna A. Golem, The Public Trust Doctrine Unprecedented Gains New Ground in Phillips
Petroleum Co. v. Mississippi, 22 LOY. L.A. L. REV. 1319, 1324 (1989).
13
Alan R. Jampol, The Questionable Renaissance of the Tidelands Trust Doctrine in California,
13 SW. U. L. REV. (1982) at 17, 20.
14
Id.; U.S. v. Oregon, 295 U.S. 1, 15 (1934); ALISON RIESER ET AL., OCEAN AND COASTAL LAW CASES AND MATERIALS 127-28 (4th ed. 2013).
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Co. v. Illinois.15 This case reversed an Illinois state legislature act that purported
to grant over 1,000 acres of submerged lands in the Chicago harbor to the Illinois
Central Railroad Company.16 The Court found that while the state could grant
limited interests in trust lands, those interests must not hinder the public interest.17
Further cases have gone so far as to say that any land lease must, in fact, enhance
the public interest, not just fail to hinder it, and that the public benefit must be
purposeful, not incidental, remote, or secondary.18 Within those limitations, all
states have interpreted their ownership rights in different ways. The PTD,
therefore, has been subject to individual, state-by-state legislative and judicial
interpretations.
With the Submerged Lands Act of 1953, Congress granted title to the
natural resources located within three miles of state’s coastline to the states.19
With that title and under the responsibility of the public trust doctrine, each state
can set its own coastal policy. Due to these state-by-state interpretations and
differing legal precedents, there are essentially no two public trust doctrines that
are the same within the United States. All states, both prior to and after admission
to the Union, have adopted ordinances or laws codifying the PTD based on
common law interpretations. Much of this codification has to do with determining
which lands are public and which are available for private ownership. For most
states, the division between public and private land lies at the mean high-water
mark. The land above the mean high-water mark is available for private
ownership and the state holds the land below the mean high-water mark, typically
including the wet-sand area of the beaches and tidal flats.20 Some states, however,
Virginia included, recognize the right of private ownership down to the low-water
mark. 21 States with this more private property-focused division of lands often find
that some of their beaches are subject to servitudes or easements in order to allow
the public to retain customary rights and benefits.22

15

Illinois Cent. R.R. Co.. v. Illinois, 146 U.S. 387 (1892).
Id.
17
Id.
18
People v. Chicago Park Dist., 360 N.Ed.2d 773, 781 (III. 1976).
19
Submerged Lands Act, 43 U.S.C. §§ 1301-1315 (1953).
20
JAMES G. TITUS, CLIMATE READY ESTUARIES, U.S. ENVIRONMENTAL PROTECTION AGENCY,
ROLLING EASEMENTS PRIMER 16 (2011)
https://www.epa.gov/sites/production/files/documents/rollingeasementsprimer.pdf (last visited
June 10, 2020).
21
VA. CODE ANN. § 28.2-1202.
22
Time Eichenberg & Barbara Vestal, Improving the Legal Framework for Marine Aquaculture:
The Role of Water Quality Laws and the Public Trust Doctrine, 2 TERR. SEA. J. 339 (1992).
16
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Traditionally, the only recognized public uses of public trust lands were
navigation, commerce, and fishing.23 Since then, the scope of the PTD has
expanded in many states to protect and include other activities. This expansion
was facilitated by the Phillips Petroleum case, which held that the public’s
interest in these lands should be broadly defined.24 This extension of what
constituted public interest, depending on state law, could apply to activities like
fishing and shellfishing in non-navigable waters, as well as bathing, swimming,
recreation, mineral development, and land reclamation.25 These expansions were
based on the expanding public need that courts determined should be recognized
under the PTD.26 Many states have taken advantage of this opportunity and
expanded their interpretation of what activities are afforded public trust
protections. This expansion-focused trajectory is what has allowed states like
Virginia and Maryland to permit private aquaculture ventures on public trust land.
In addition to the benefits of codification for determining private versus
public ownership, many states have taken to codifying the PTD to cement state
control over navigable and tidal land and waters. The codification of PTD
responsibilities and how each state interprets its responsibility varies, and Virginia
and Maryland are no different. The development of the public trust doctrine
within these two states has taken different paths and impacted the development of
activities in their coastal areas, like aquaculture.
III.

THE PUBLIC TRUST DOCTRINE IN VIRGINIA

Like most states, Virginia’s public trust doctrine has origins in English
common law. Under common law, navigable waterways, and even some “nonnavigable watercourse with a history of common usage by citizens of the
Commonwealth” were “vested in the Commonwealth” to hold in trust for its
citizens.27 The early part of the twentieth century saw many court cases in
Virginia that addressed the scope of inherited English common law, most
famously Taylor v. Commonwealth in 1904. This case, using language from
Illinois Central, established the first Virginia state statute that affirmed that the
23

Jampol supra note 13, at 1, 6-8, 10-11.
Phillips Petroleum Co. v. Miss., 484 U.S.469 (1988).
25
Id.
26
See, e.g., Treuting v. Bridge and Park Comm’n of City of Biloxi, 199 So.2d 627, 632-633 (Miss.
1967); Bickel v. Polk, 5 Del. 325, 326 (1851); Bradford v. The Nature Conservancy, 224 Va. 181,
195-98 (1982); Tinieum Fishing Co. v. Carter, 61 Pa. 21, 30-31 (1869).
27
Keith Warren Davis, The Role of the Virginia Marine Resources Commission in Regulating and
Zoning the Water Bodies of the Commonwealth, 16 WM. & MARY ENVTL. L. & POL’Y REV. 81, 83
(1992).
24

5

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

navigable waters and soils underneath them were the property of the state.28
While this case established a legal precedent in Virginia to restrict the use of
public trust resources solely for the public benefit, courts have been inconsistent
in the application of this restriction. For instance, citizens’ rights to public trust
lands are tempered by Virginia’s liberal policy regarding private ownership of
submerged lands. In allowing private citizens to own land down to the mean lowwater mark, Virginia waterfront property owners can prevent citizens from
gaining access to the shoreline of their land.29 This public/private land division
has the potential to result in more conflict over conventional public trust rights, as
well as the expanded rights now being recognized in the Commonwealth, e.g.,
bathing, recreation, etc.30
From its common law roots, Virginia has expanded the public trust
doctrine both in scope and how the state enforces the doctrine. The first such
expansion came from the Common Lands Acts of 1780 and 1802,31 which
declared the Commonwealth held title to non-tidal waterways, submerged lands,
and even navigable waterways, which, at the time, was an expansion of the
doctrine.32 The common law power of the PTD within Virginia has been codified
throughout Virginia statutory law and is included in the Virginia Constitution.
Article XI of section one of the Virginia State Constitution states that:
it shall be the policy of the Commonwealth to conserve, develop,
and utilize its natural resources, [and] its public lands… [and] the
Commonwealth’s policy to protect its atmosphere, lands and
waters...for the benefit, enjoyment, and general welfare of the
people of the Commonwealth.33
Despite this inclusion in the Constitution, the Virginia Supreme Court has
established that the article is not self-executing. Rather, it is the role of the

28

Patrick J. Connolly, Saving Fish to Save the Bay: Public Trust Doctrine Protection for
Menhaden’s Foundational Ecosystem Services in the Chesapeake Bay, 36 B.C. ENVTL. AFF. L.
REV. 135 (2009).
29
VA. CODE ANN. § 28.2-1202.
30
Julia Underwood, Intertidal Zone Aquaculture and The Public Trust Doctrine, 2 OCEAN &
COASTAL L.J. (1996).
31
Bradford v. The Nature Conservancy, 294 S.E. 2d at 873 (1982) (citing 10 Hening, Statutes at
Large, 226-27).
32
Larry W. George, Public Rights in West Virginia Watercourse: A Unique Legacy of Virginia
Common Lands and the Jus Publicum of the English Crown, 101 W. VA. L. REV. 407, 421 (1998).
33
VA. CONST. art. XI, § 1.
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Virginia General Assembly to alter and specify the scope and definition of the
PTD beyond the traditional common law powers.34
This deference to the legislature was established in Newport News
Shipbuilding & Dry Dock Company v. Jones, where the Virginia Supreme Court
stated that the only restraint on the legislature’s decisions to manage trust
resources came from the state constitution.35 This general lack of restraint grants
the legislature substantial power in determining what actions qualify as for the
public benefit. In Virginia v. Newport News, the court enunciated a narrow
limitation on the power of the legislature on issues related to the public trust
doctrine.36 The court reinterpreted the Illinois Central opinion, emphasizing that
the issue was not if the State was indeed the holder of the trust, but if there was
any constitutional limitation on the power of the legislature to determine uses of
public trust land that are for the benefit of people.37 The Virginia court found no
such constitutional limitation on the legislature related to the public right of
fishery; the Constitution did not deny the legislature the right to consign the
public fishery, nor guaranteed the right of a public fishery to the people.38
However, as established in People v. Chicago Park District, the public
benefit from public trust land uses must be direct.39 Virginia, though, has tested
the boundaries of this requirement. The General Assembly has been fairly liberal
in permitting a number of different private actions on public lands40, including the
conveyance of state-owned bottom land into private hands.41 While this
34

Robb v. Shockoe Slip Found., 324 S.E.2d 674, 677 (Va. 1985); VA. CODE ANN. § 1-200; Evelyn
v. Virginia Marine Res. Comm’n, 621 S.E.2d 130, 137, note 3 (Va. Ct. App. 2005).
35
Newport News Shipbuilding & Dry Dock Co. v. Jones, 54 S.E. 314, 317 (Va. 1906).
36
Virginia v. City of Newport News, 164 S.E. 689, 697 (Va. 1932); Sharon M. Kelly, Note, The
Public Trust and the Constitution: Routes to Judicial Overview of Resource Management
Decisions in Virginia, 75 VA. L. REV. 895, 905 (1989).
37
Kelly, supra note 36.
38
Virginia, 164 S.E. at 697.
39
Ill. Cent. R.R. Co. v. Ill., 146 U.S. 387 (1892).; VA. CODE ANN. § 28.2-1200.1(B); People v.
Chicago Park Dist., 360 N.Ed.2d 773, 781 (III. 1976).
40
VA. CODE ANN. § 28.2-1205; Kelly, supra note 36, at 897 (“In recent years, these uses have
been expanded to include hunting, swimming, recreational boating, aesthetics, climate, scientific
study, environmental and ecological quality, open space, wildlife habitat preservation, and water
allocation.”).
41
VA. CODE ANN. § 28.2-1200. Although ownership of the submerged land may be conveyed, it is
not always clear that ownership of the underlying bottomland had been conveyed or that the fill
had been authorized by the Commonwealth. This has resulted in clouds on titles for some
properties. The problem triggered legislation in 2011 to help clarify the issue. VA. SENATE BILL
1133 (2011).
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conveyance is not outright ownership, this trend opens up the opportunity for
increased private encroachment onto public lands, resulting in a broader
application of the PTD.42
Actions that convey public land into private hands go along with the
strong private ownership theme that is seen through Virginia’s management of
state waterways. This deference to the legislature to define the public benefit has
been supported by numerous court rulings and provides the legislature with
flexibility to determine the appropriate use of public trust resources.43
A. The Role of the Virginia Marine Resources Commission
The legislature has delegated the management of public trust lands to the
Virginia Marine Resources Commission (VMRC) through the police power.44 In
addition to legislative changes and court rulings, the PTD in Virginia has evolved
with the expansion of the VMRC’s powers.45
The Virginia General Assembly established the office of the Fish
Commissioner during the 1874-75 session, the oldest predecessor of the currentday VMRC.46 The role of the Fish Commission was much more limited than the
power of the VMRC today, with duties mainly related to fish stocking.
Codification of the Commission in 1936 included an expansion of the agency’s
powers regarding public trust lands.47 The Commission was given enforcement
powers over all laws relating to the fish and shellfish industry and the ability to
adjust lines that define the location of all natural oyster beds of the
Commonwealth.48 These expanded powers help clarify how Virginia, at the time,
was viewing its responsibility towards public trust land uses - it saw the state’s
role as a mixture of enforcing rules to allow for public trust land enjoyment and
determining locations of allowed activities.

42

VA. CODE ANN. § 28.2-1200.
Id.; City of Hampton v. Watson, 119 Va. 95 (1916); Darling v. City of Newport News, 96 S.E.
307 (Va. 1918); Evelyn v. Virginia Marine Resources Commission, 621 S.E.2d 130, note 3;
Michael C. Blumm & Lynn Schaffer, The Federal Public Trust Doctrine: Misinterpreting Justice
Kennedy and Illinois Central Railroad, 45 ENVTL. L. 105 (2015).
44
VA. CODE ANN. § 28.2-1204.
45
Davis, supra note 27, at 84.
46
Id.
47
Id.
48
Id.
43
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Today, VMRC’s scope of authority over the Commonwealth’s submerged
lands has continued to expand, with powers ranging from defining existing areas
of submerged aquatic vegetation,49 to approving public beach replenishment
projects using Chesapeake Bay sand,50 to permitting other “reasonable uses” of
public land including dredging and recovering historical resources.51 These
changes represent a large expansion of agency power in regulating the waters of
the Commonwealth and exemplify a broader idea of what constitutes public rights
under the PTD in public submerged lands.
Looking forward, if Virginia continues to expand its definition of public
trust activities, VMRC’s powers might need to be expanded to include the ability
to zone waters to regulate use and account for the wide variety of public interests
in submerged lands. Davis considers the right of the VMRC to zone waters a
natural extension of the police powers of the agency based on the holding in West
Brothers Brick Company v. Alexandria.52 In that case, the court ruled that
Alexandria was allowed to change zoning laws on a parcel of land that the West
brothers had purchased and intended to mine.53 The court concluded this was
allowed because zoning laws are “generally recognized as a proper use of the
police power” of the legislature because such laws are “in the interest of public
health, public safety, and for the promotion of general welfare.”54 Zoning power,
originating in Virginia common law55 is, therefore, considered by Davis to be a
just application of the Commonwealth’s police power to promote public
convenience and general prosperity.56
The connection between police powers and the public trust doctrine is
mentioned in the Virginia Code,57 but has not been explicitly connected through
judicial rulings.58 Within the context of the PTD and VMRC, such proposed
49

VA. CODE ANN. § 28.2-1204.
Id. § 28.2-1205.2.
51
Id. § 28.2-1204.
52
Davis, supra note 27, at 86.
53
West Brothers Brick Co. v. Alexandria, 192 S.E. 881, 889 (Va. 1937).
54
Gorieb v. Fox, 145 Va. 554 (1927).
55
McCready v. Virginia, 94 U.S. 391 (1876).
56
Davis, supra note 27, at 86.
57
VA. CODE ANN. § 28.2-1205(F).
58
Boone v. Harrison, 660 S.E.2d 704 (2008). The nature of the ruling, where the court reversed a
circuit court decision which vacated an after-the-fact permit for an upper-deck bar built on the roof
of Ronald Boone’s pier restaurant, made it so the court did not feel like it needed to address the
appellants’ additional arguments that VMRC decisions “consistent with the public trust
doctrine…shall not be deemed to have been made pursuant to the police power.” Id. at note 2
(citing VA. CODE ANN. § 28.2-1205(F)).
50
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zoning powers could be essential to help manage increased instances of
competing priorities that will continue to exist, especially regarding aquaculture.
B. Private Ownership
In addition to unconventional public/private ownership divisions, Virginia
allows actual private ownership of submerged bottom due to its colonial origins,
another factor which complicates the public trust doctrine within the
Commonwealth. “King” or “Crown Grants” are royal patents that were conveyed
to private individuals by the British Crown before the American Revolution.59
These grants are unique in that they convey ownership of submerged lands within
the state, tidal and non-tidal, navigable and non-navigable. Virginia recognizes
private ownership through both King Grants from the British Crown and grants
from the London Company.60
There are multiple Virginia court cases that have established the validity
of King’s Grants in addition to their acknowledgement in Virginia’s state
constitution.61 The first such case in Virginia was Boerner v. McAllister in 1955
where the court blocked a fisherman's access to the Jackson River.62 This case set
the precedent in Virginia that public trust land and waters could be privately
owned, a precedent Virginia courts have continued to support. The Boerner case,
however did not discuss the navigability of water and whether that impacted the
determination of Crown Grants.63 Navigability was later addressed in Kraft v.
Burr in 1996. Virginia’s Supreme Court found that a Crown Grant may convey
exclusive fishing rights, even in navigable waters, because the King had the
power to grant land under navigable waters and grant away fishing rights.64
The water beyond the mean low-water line remained public after the Kraft
v. Burr case, but any fisherman found in contact with the riverbed could be
charged with trespassing.65 This demonstrates the power of King’s Grants to not
only convey ownership of access rights to navigable waters, but also of
submerged lands. This precedent was applied to oysters in Virginia v. Morgan, a
59

James W. Jennings, Jr. & Erin B. Ashwell, English Common Law Grants under Virginia Law:
Rivers, Tides and the Taking Clause, 2 SEA GRANT L. AND POL’Y J. 5 (2013).
60
Miller v. Virginia, 166 S.E. 557, 558-59 (Va. 1932).
61
VA. CONST. art XI.
62
Boerner v. McAllister, 89 S.E.2d 26 (Va. 1955).
63
Id.
64
Kraft v. Burr, 476 S.E.2d 715 (Va. 1996)
65
Id.
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case where a landowner’s right to harvest oysters was being questioned.66 The
court held that a Crown Grant had the power to grant the bed of a cove in a tidal,
navigable waterway to a private individual.67 Interestingly, although the Virginia
v. Morgan case didn’t rule on fishing rights, the court recognized that landowners
could also exercise exclusive oyster harvesting rights and that oyster grounds
could be conveyed to private parties.68
The most recent case of King’s Grants providing private ownership of
traditionally PTD lands is North South Development v. Garden in 2012.
Landowners from a development on the Jackson River near Charlottesville,
Virginia claimed to hold a Crown Grant to the property where a fisherman was
fishing and acted to try to restrict public access to the area.69 Conflict and
litigation concerning Jackson River public access has persisted for over a
century.70 In the North South Development case, the Virginia Department of
Game and Inland Fisheries had marked the areas in question as publicly owned on
maps and on their website, and had even sent a letter to homeowners in 2009 that
stated their no trespassing signs would have no influence on the public use of the
river. Local recreational fishing advocates attempted to persuade the Virginia
Attorney General to declare the riverbed was publicly owned, denying on a state
level the King’s Grant claim, but the office refused, calling the matter a “civil
trespassing case between private parties.”71 In a partial summary judgement, the
judge determined that the development company “presented a prima facie title to
the real property on which the alleged trespass took place,” but made no final
decision regarding the ownership of the riverbed.72
The lawsuit was settled without a final ruling on ownership, and issues of
conflict surrounding Crown Grants are likely to continue.73 Further, any attempts
66
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to estimate the amount of future conflicts is impossible; there was no public
notification process when King’s Grants were made, and some local recordings of
grants have likely been destroyed or lost. The reluctance of the state to get
involved in issues of submerged land ownership coupled with the unknown
number of grant claims creates the potential for more expansive disruptions of the
public use of public trust land within Virginia.
The reality of King’s Grants within the state waters of Virginia has
complicated the development of the public trust doctrine within the
Commonwealth. The ability for private property owners to claim public land
limits the ability of the VMRC to preserve access to areas for the public. Private
property owners have been favored in Virginia due to the Commonwealth’s
colonial inheritance of English common law.74 King’s Grants are just one of the
colonially-inherited benefits to private landowners that have been and will
continue to be important in shaping the development of the PTD within Virginia.
Legislative codifications of public trust-relevant common law and subsequent
judicial rulings and interpretations have also influenced the development of the
public trust doctrine within the Commonwealth.
C. Oysters and the Public Trust Doctrine in Virginia
Many of the Virginia codes and statutes that have been established
regarding the public trust doctrine and submerged lands are related to oysters.
Original Virginia Code provisions related to the PTD specifically mentioned the
public’s right to enjoy not only fishing, but oystering.75 The strength of Virginia’s
ownership over its submerged bottom is also oyster-related; submerged bottom
ownership in Virginia was established in a U.S. Supreme Court case concerning
non-citizens planting and harvesting oysters in Virginia waters.76 Early duties of
the Board of Fisheries, a precursor to VMRC and the Commission of Fisheries,
focused on ensuring all laws related to oystering in the waters of the state were
“faithfully observed.” Further, Board members had to show knowledge of oysters
and be from the Tidewater region of the state in order to serve on the Board.77
Oysters were and continue to be part of the lifeblood of Virginia. Today,
protecting the state-owned bottoms that propagate oysters is paramount for the
74
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economy of Virginia and the culture of the Commonwealth. This essential link
between Virginia and oysters has helped guarantee that oysters would be
entangled with and play a large role in the formation of the Commonwealth’s
public trust doctrine. Early in the fishery, the habitat and natural locations of
oysters determined where the public fishery in the state would be permitted. To
properly protect oysters and the submerged land that propagated oysters, the
General Assembly passed an act in 1892 that arranged for James Baylor of the
U.S. Coast and Geodetic Survey to identify the location of shellfish beds.78
The lines established by Baylor are still what determine areas of the public
fishery today, and are protected in the Virginia Code.79 Importantly in the context
of private aquaculture operations, no land identified in the survey is permitted to
be privately held.80 The delineation between public land with and without oysters
was the main factor in determining what lands the state would allow to be
privately leased, and thus, has been crucial for the development of extended
public trust land activities like aquaculture.
Early attempts at oyster restoration in the late nineteenth century in
Virginia involved leasing submerged lands outside the Baylor lines in attempts to
create new reefs stocked with oysters.81 Current oyster restoration efforts like the
National Oceanic and Atmospheric Administration’s goal of restoring native
oysters in ten Chesapeake Bay tributaries by 202582 must still follow the original
Baylor lines.83
The Virginia Code provision related to the PTD emphasizes the
importance of protecting public trust lands and ensuring their use for public
benefit.84 However, private property owners within the Commonwealth currently
78
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enjoy substantial discretion when it comes to determining what counts as “direct
public benefit”. In the case of oysters, finding the balance between the competing
interests of aquaculture, restoration, and public harvesting on public trust
submerged lands will require more specific definitions of what constitutes public
benefit and possibly the need for VMRC zoning powers.
IV.

THE PUBLIC TRUST DOCTRINE IN MARYLAND

Maryland has similar colonial roots to its neighbor Virginia. However,
beyond Maryland’s adoption of the public trust doctrine from English common
law, these two states that border the Chesapeake Bay could not be more
different.85 While Virginia has a rich history of court cases, legal precedent,
codes, and statutes further defining the PTD, Maryland is lacking. Judge Richard
O’Connor, a Maryland administrative law judge, was surprised that “in Maryland,
a State with a wealth of tidal and navigable waters, the public trust doctrine has
been the subject of surprisingly little litigation.”86 Therefore it follows that much
of determination of what constitutes the PTD in Maryland still stems from
common law.
The Maryland Court of Appeals established the public trust doctrine as
state common law in 1821.87 In 1855, Smith v. Maryland extended the obligations
of the state in regards to public trust land beyond recognizing ownership, stating
that it was the state’s duty to preserve the public uses of the land “unimpaired.”88
Beyond recognition of ownership and a broad obligation of duty, there is very
little legislative action regarding the PTD. Similarly, Maryland courts have
continuously declined to look beyond the original contours of the public trust
doctrine in the state.89 With sparse court rulings and limited legislative activities,
the scope of the PTD in Maryland is derived chiefly from its common law roots.
Like Virginia, Maryland was one of the thirteen original colonies.
However, the grants of navigable waters in the colony, once held by King Charles
I, were transferred mainly to a single individual, Lord Baltimore. In 1821, the
court in Browne v. Kennedy found that the King only had power to grant what he
85
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initially held, so Lord Baltimore’s rights to navigable waters remained subject to
the rights under the PTD.90 When Maryland entered the union, those rights and
limitations held by Lord Baltimore became vested in the state. This state
ownership of bottom lands was emphasized in the appellate ruling of Harbor
Island Marina v. Board of County Commissioners, where the judge said:
one aspect of [Maryland’s] history, which is established beyond all
question, is that nearly all of the navigable waters, as well as the
lands beneath them, are owned by the State for the benefit of all its
citizens.91
The citizen benefits protected by this ruling were left vague and narrow.
Maryland has primarily maintained the original, narrow scope from the traditional
common law PTD, characterized by Kanner as a “restrictive view.”92 Any
expansion of the interpretation of the public trust doctrine has come from the
legislature, not the courts. Maryland courts have time and time again refused to
extend the doctrine from the traditional purposes of navigation, commerce, and
fishing,93 instead delegating a considerable amount of discretion to the state
legislature in administering the PTD.94 Although the legislature has liberal
discretion, it has not used that discretion to significantly expand the state’s
doctrine.
Maryland’s statutes only explicitly mention the public trust doctrine twice.
Once within a statute specific to wildlife protection,95 and once in a statute
focusing on determining the impact of diminishing natural resource policing on
public trust lands.96 Other laws, like the Maryland Wetlands Act of 1970, have
been mentioned as relating to the PTD. However, no case has applied the PTD to
wetlands in the state.97 Further, other activities that could constitute an expansion
90
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of the public trust doctrine, like swimming, the right to anchor, and the use of
small watercraft, for example, have been specifically excluded from PTD
protection in previous court rulings.98
Recently though, Maryland courts have suggested a change, explicitly
stating that activities like recreation and swimming could be afforded protection
under the public trust doctrine.99 However, these rulings, also suggest that all
allowable activities under the state’s PTD must relate to the original designations
of citizen benefit on public trust land. This limits the expansion power of these
more recent rulings and calls into question whether more environmentally focused
“uses” of public trust land, like wetland or natural resource protection, could be
included under the doctrine.
Despite the possibility of expansion being recognized in the courts, the
legislature has not followed suit with explicitly codified protection of these
activities. In 2013, members of the House in the Maryland General Assembly
attempted to pass a bill to specifically protect the public’s right to recreate in
public waters100 after Maryland Attorney General at the time, Doug Gansler,
stated that, “On Maryland’s water...Maryland law does not recognize a right to
recreate.”101 Despite what House members saw as an attack on the traditional and
historic rights of Marylanders, the bill was never moved out of the House. With
common activities like swimming and boating for pleasure not specifically
protected, Maryland citizens have limited options to protest if those rights were
ever prohibited, and most citizens likely do not know these common activities are
not protected in public waters.
Unlike Virginia, Maryland has not included any public trust language
within its constitution.102 There is a provision within the Maryland constitution
that could apply to the public trust doctrine, as it states all legislative and
executive entities are “Trustees of the Public.”103 However, the Maryland Court of
98
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Appeals has specifically concluded this language does not create obligations
under the PTD.104
With limited constitutional guidance and very few guiding statutes and
court decisions, Maryland agencies have a fair amount of discretion when
deciding if their activities have done enough to consider the limited scope of the
public trust within the state. In the state, an ageny must receive permission from
the legislature before granting public trust lands.105 Beyond this restriction, state
agencies must simply demonstrate that they have considered the PTD in their
decisions, such as considering user conflicts, the effect on navigability, etc. The
state has no standard for determining what constitutes “consideration of the public
trust doctrine,” allowing for significant agency discretion.106
Citizens also have limited option for intervention if they feel an agency is
not following their PTD responsibilities. There are no avenues within Maryland
for citizens to pursue a court action; the public does not have standing in such
cases, and no statutes, common law, or provisions in the constitution provide for a
public trust doctrine cause of action.107 This is unlike Virginia, where the
legislature has explicitly provided standing to any person aggrieved by VMRC’s
decisions with submerged lands.108 The Attorney General in Virginia has also
been granted standing in suits concerning activities that could harm trust
resources, although recent actions in the King’s Grant case of North South
Development v. Crawford show the Commonwealth’s hesitation to get
involved.109
Maryland continues to have uncertainty related to the contours of the
public trust doctrine in the state. This uncertainty makes it more difficult for the
state to consistently enforce what activities are permitted on public trust lands and
for the public to understand their rights. The lack of specific protections for a
potentially expanded interpretation of the PTD is limiting Maryland’s ability to
facilitate full utility and protect the land that is held in trust for the public.
104
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A. Private Owership
Like Virginia, Maryland’s colonial past has infringed on its public
ownership of submerged lands. Maryland recognizes grants of submerged lands
pre-1862 and has held that land can be privately owned.110 These land grants are,
however, less common in Maryland than in Virginia, and thus, they have not had
as much of an impact on public trust lands. Further, unlike Virginia, Maryland
only allows private ownership down to the mean high-water mark.111 The use of
the more stringent mean high-water mark is a continuation of the original
common law division between public and private land that Virginia has since
moved away from.
B. Oysters and the Public Trust Doctrine in Maryland
Land grants in Maryland, like in Virginia, have been heavily influenced by
the state’s oyster industry. After immense oyster harvests in the nineteenth
century, Maryland, like Virginia, saw reductions in their oyster populations into
the early twentieth century. To respond to these difficulties in the industry and
attempt to revitalize the oyster industry, the Maryland General Assembly passed
the Haman Oyster Culture Law in 1906.112 The aim of the law was to determine
where oysters were on submerged lands via a comprehensive survey, almost
fifteen years after Virginia performed a similar survey for similar purposes.113
Determining where these barren bottoms were allowed Maryland to focus
restoration attention and funding on public bars and allow for leasing of barren
bottom in order to plant oysters and enhance the industry.114 Again, like Virginia,
the Yates Oyster Bars that were established from the survey are still the standard
by which the state decides how to spatially manage its submerged waterbottoms.
Areas with oyster bars are statutorily protected from being used in any other
manner, and areas not included in the original bars can be made available for
lease by the state.115
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In a joint effort with Virginia, restoration efforts are currently taking place
in Maryland to attempt to revitalize the oyster population within the Chesapeake
Bay. Plans encouraging restoration on public bars and increased development of
private leases have introduced new spatial management issues within
Maryland.116 The recognized economic and ecological benefits from oyster
aquaculture, both in Virginia and Maryland, have been creating issues with
competing uses within the public trust area. The differing interpretations and
scope of the PTD in Maryland and Virginia have significantly contributed to the
states’ differing paths in developing an oyster aquaculture industry as well as the
priority given to private leases versus public bars.
V.

The Public Trust Doctrine and Aquaculture

As public use of public trust areas has expanded beyond the traditional
definition, courts and state legislatures have begun to realize that the doctrine
needs to evolve.117 A broader interpretation of the PTD allows states flexibility to
protect activities that were not considered when the doctrine was originally
conceived but are now common, like recreation. In broadening the interpretation,
states hope to better serve the public that their lands were intended to benefit.118
The PTD, then, represents one of the most flexible tools states have that can help
them determine how to best manage and utilize their navigable waters. When
considering expansions to public trust activities, however, determining whether an
activity does provide public benefit can be difficult. Coastal aquaculture in the
United States represents the most substantial potential expansion of the definition
of the PTD and could redefine in what ways public lands can be utilized.
Near-coast aquaculture is an especially difficult activity to consider under
the public trust doctrine because of the private nature of operations. Aquaculture
that takes place in state coastal waters is primarily operated under a leasing
system.119 Under the leasing system, the state agrees to give up some amount of
the public submerged bottom for a set amount of time for the rearing of species
that will be sold for and accrue private benefit. Some states also allow leasing of
the water column for aquaculture operations. Water column leases for aquaculture
116
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use cages and/or floats to suspend the species on or under the surface of the water
but above the submerged land surface. The permit for a water column lease can
fall under the same leasing framework as on-bottom leases or they may require a
separate process or additional information. Virginia has separate permits for
aquaculture on bottom versus above-bottom aquaculture.120 Maryland’s
aquaculture leasing process requires the same basic application for both water
column and submerged leases. However, additional information concerning the
proposed water column lease (e.g., description of cage marking methods, gear
recovery plan) must be provided.121
This leasing of the public bottom creates unconventional use and “private
property” rights for the leaser. This is further complicated by the non-traditional
“ownership” rights that states exert over public trust land in the first place.
Aquaculture, for this reason, can be considered riskier than on-shore farming due
to this lack of “bundle of rights” that is commonly associated with the transfer of
title of land or property.122 Lack of exclusive rights and contingencies on
temporary “ownership” makes it more difficult for aquaculture operations to
protect their investment from theft, trespass, and competing uses. Initial startup
costs, a particular problem within the oyster aquaculture realm in Chesapeake
Bay, also dissuade some potential aquaculturists.123
Regardless of these challenges, the United States has seen a huge
expansion in coastal aquaculture operations over the last forty years.124 As this
expansion has occurred rapidly, individual states have been forced to play catch
up in determining how and to what extent they want aquaculture enterprises to
operate in their coastal waters. While these operations bring in substantial tax
revenue to the states, there are growing concerns about the scale of these
operations, private benefits, and potential harm to public fisheries, as well as
where these operations fit within the scope of the PTD.
Questions over the use of public trust submerged bottoms for private
growing and rearing of oysters have been around since the early twentieth
120
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century. One of the first court cases in the United States to address the issue of
private aquaculture operations on the public bottom was concerning oysters. In
1908, a Florida court considered whether exclusive use of an oyster bed for
aquaculture was a legitimate use of such lands under the public trust doctrine.125
The court sided with the aquaculturist, saying that the private rearing of oysters
could benefit the public if it was directed towards the public good versus an
individual. However, determining what “public good aquaculture” would look
like or how aquaculture could accomplish this directive was left undefined.
Other states have also grappled with maintaining the “publicness” of their
waters while at the same time hoping to advance a lucrative aquaculture industry.
North Carolina exhibits a case where public ownership of bottomlands prevailed
over centuries of de-facto private ownership of the public bottom. In a seminal
case, the North Carolina Supreme Court in State v. Credle emphasized the public
ownership of all submerged bottoms.126 While private cultivation was legal within
the state and had been in one form or another since an 1887 act, many oyster
harvesters had been treating their waterfront property as de-facto private
property.127 Mr. Credle, the appellant in the case, had even been paying taxes on
this land that he had been granted from his father.128 The court, however, decided
on a strong reaffirmation of the traditional PTD, eliminating many private oyster
cultivation practices within the state. The court advised that any future decisions
on the scope of the public trust doctrine should be left up to the North Carolina
state legislature.129 As of today, oyster aquaculture still operates within North
Carolina, but at a fraction of the rate of operations with Maryland and Virginia.
This reduced rate of shellfish leasing can be attributed to the “rigorous
requirements [that] exist to protect existing public uses for navigation and
fishing.”130 North Carolina is an example of a state limiting oyster aquaculture
under the PTD.
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Many states, however, argue for a liberal interpretation of the “public”
benefits of aquaculture. One of the chief public benefit arguments of aquaculture
focuses on the ability of aquaculture operations to reduce pressure to overfish
natural stocks, an issue in some commercial fisheries today.131 The de-emphasis
on the commercial fishery through a shift to farmed products might provide time
for the wild stock to recover while still providing a continuous source of
seafood.132 However when rearing non-sedentary species, like finfish, there are
issues of breed stock mixing with wild stock which could threaten the genetic
integrity of the wild stock.133 There have also been arguments praising the
economic development potential of aquaculture, with the benefit to the public
including increased jobs through the industry itself, production distribution, or
processing.
Regardless of the reasoning states give to support the inclusion of private
aquaculture in public spaces, it’s likely that economic benefits and job creation
are perhaps the most important drivers; oysters, for example, are the most rapidly
developing sector of Virginia’s shellfish aquaculture in terms of job growth and
revenues.134 These economic arguments for use of public trust land however must
necessarily connect back to the Illinois Central Railroad case and other cases that
question whether any extent of economic activity really counts as direct “public
benefit” under the PTD.135 Marston argues that state legislatures must be careful
when balancing various interests in the development of their aquaculture
industries to not prioritize aquaculture because of the economic incentive to the
state.136 In cases where the state is acting as an inadequate trustee, she even
suggests that courts should step in to help protect the public interest.137
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Non-economic challenges to aquaculture under the public trust doctrine
also present emerging issues. “Not-In-My-Backyard” or NIMBY lawsuits arise
from local residents’ objection to some form of new or further development in
their area.138 Despite broad, widely dispersed benefits of NIMBY projects, like
airports, homeless shelters, and waste disposal sites, the concentrated costs of
these projects evokes powerful local resistance. NIMBY opposition to aquaculture
in public trust waters centers around riparian landowners aesthetic view concerns,
the potential negative environmental impacts, and the interference of operations
with the navigability of waterways.139 The intersection of NIMBY attitudes and
aquaculture can also have the adverse impact of discouraging growth of the
industry,140 despite county economic development plans that encourage the
growth of aquaculture industries.141
Regardless of the challenges, many states have taken advantage of the
flexibility that has been provided to them under the PTD to encourage aquaculture
development within their coastal waters. Within the Chesapeake Bay, oysters are
currently the main species of interest in aquaculture operations because of the
expansion possibilities.142 At the height of the oyster industry within the
Chesapeake Bay in the late 1800’s, watermen in both states heavily opposed any
private aquaculture operations.143 Fear of outside industries establishing
dominance and a corresponding loss of independence and financial security
prevented aquaculture development in both states for years.144 The prolific decline
138
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in the oyster population within the public fishery has led both states to focus more
attention on the development of their aquaculture industries.
The divergent development and adoption of the PTD in Maryland and
Virginia, however, has led to two very different approaches to oyster aquaculture
on public trust lands. The expanded nature and developed legal precedent of the
public trust doctrine in Virginia made the transition to aquaculture easier from a
legal point of view. On the other hand, the limited nature of the public trust
doctrine in Maryland has hindered the state’s advance into the world of private
oyster aquaculture and helps explain why it is behind Virginia in both production
and economic value.145 Despite these differences, both states are currently
fostering the development of economically successful oyster aquaculture
industries.
A. Aquaculture in Virginia
Private leasing of land for aquaculture in Virginia was originally distrusted
by local watermen. However, decreases in the harvest of oysters from the public
fishery led to state interest in performing some sort of oyster restoration.146 PostBaylor survey in the 1890’s, the state was able to determine which areas
contained oysters, and thus, were protected and could be restored as the public
bottom. However, the public bottom restoration was not seen as enough to help
bolster oyster populations, and thus, Virginia began to lease submerged lands to
individuals who would create new reefs and stock them with oysters.147
Aquaculture continued to develop within the Commonwealth. In 1992,
Virginia established a Virginia Aquaculture Advisory Board and gave it the broad
mandate of advising VMRC on policy matters related to aquaculture.148 The most
significant advancement of aquaculture within Virginia, however, came with the
introduction of the triploid oyster in the early 2000’s - a sterile oyster that focuses
more of its energy on growth and not reproduction and the production of

145

CHANTELLE M. GREEN ET AL., DEPT. OF LEGISLATIVE SERV., FOSTERING SHELLFISH
AQUACULTURE PRODUCTION IN MARYLAND AND OTHER STATES 17 (2013), available at
https://mdcoastalbays.org/files/pdfs_pdf/Untitled_attachment_00004.pdf (last visited June 24,
2020).
146
Merrill Leffler, A Century of Conflict: Oyster Farming vs. Oyster Hunting, 8 MARYLAND SEA
GRANT MAGAZINE 2 (1987).
147
Id.
148
Green et al., supra note 145, at 6.

24

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

gametes.149 Triploid oysters grow to market size quicker, allowing for year-round
consumption and the harvest of oysters before disease infection.150 Triploids were
originally introduced to Virginia in the early 2000’s as a comparison for
Crassostrea ariakensis, a non-native oyster species that was, at the time, being
proposed for introduction into Chesapeake Bay as a way to revitalize the
struggling public oyster fishery.151 When C. ariakensis was rejected for
introduction into the Bay, aquaculturists in the state began using triploid oyster
seed on their private leases.152 The reported higher viability from a commercial
standpoint, as well as year-round quality, continues to make triploid oysters the
number one choice for aquaculture operations within Virginia.153 The use of
triploids has helped the oyster aquaculture industry within the Commonwealth
boom, with sales of aquaculture market oysters rising from a little over one
million oysters in 2005 to around forty million in 2016.154 These numbers show
Virginia as the top producer of aquaculture oysters on the east coast.155
In 2006, Virginia’s Secretary of Natural Resources and Commissioner of
Marine Resources convened a Blue-Ribbon Oyster Panel, which created a set of
recommendations on the future of the oyster industry within the state.
Recommendations included propositions to expand the private hatchery capacity
and enhance the role of aquaculture for economic, habitat, and job benefits.156 The
coupling of state motivation and incentives with the introduction of triploid
oysters led to increased private investment in aquaculture throughout Virginia. It
became logistically easier and more financially lucrative to privately grow and
harvest oysters.
This boom in oyster aquaculture within Virginia is a result of the proactive
aquaculture policies adopted by the Commonwealth. This is evident via the
149
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codification of aquaculture laws, providing protection and validity to the private
leasing of the public bottom. Any riparian bottom that is not currently leased,
does not impede navigation, and is not within the Baylor survey grounds is
available for lease within Virginia.157 Virginia limits leases to residents of the
Commonwealth or corporations which have 60% stock ownership by Virginia
residents.158 These significant residency requirements prevent any large outside
investment into Virginia’s industry. Individual leases outside the mainstem of the
Chesapeake Bay cannot exceed 250 acres, but an individual can own and operate
up to 3,000 acres total.159 Lease duration is initially set at ten years, but can be
extended for an additional ten-year term if there has been “significant production
or planting of oysters.”160 This “use-it-or-lose-it law” is relatively weak, meaning
that lease holders can hold onto their leases almost indefinitely.161 Leasing has
been streamlined in Virginia, as well as in Maryland, by a state/federal
partnership that utilizes a general federal permit.162 This federal permit establishes
areas pre-approved for aquaculture, eliminating the significant barrier of requiring
a lease applicant to obtain separate permits related to federal wetlands, waterways
and the state and federal Coastal Zone Management Act.163
Business-favorable policies and state grants have allowed oysters to turn
into big business in Virginia. Due to their growing role in the economy,
aquaculturists have a significant amount of political sway, enough to fight off
unfavorable changes to aquaculture law.164 Hatcheries, the method of production
of oyster seed and spat, are private industries in Virginia with high production
157
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levels that are able to supply the growing need for seed for the public and private
oyster fishery.165 The business-friendly focus of aquaculture policy however, has
recently started experiencing issues Marston foresaw when it came to allowing
private expansion into the public bottom.166
Currently, the most significant conflicts occurring in Virginia with oyster
aquaculture leases are in the Lynnhaven River near Virginia Beach. Within leased
areas in the Lynnhaven, aquaculturists are beginning to increase the use of cages
for aquaculture operations, growing methods that aquaculturists claim help protect
their crop from predators and poachers.167 Opponents to the cages see aquaculture
as becoming an overwhelming presence, with cages causing accidents for
recreational boaters and planting sites being eyesores for waterfront
homeowners.168 Currently, 2,397 acres of the Lynnhaven’s 2,460 acres of river
bottom are being leased. However, less than 1% of those leases comprise the
more controversial on-bottom cages.169 The heavy presence of aquaculture has led
to significant user conflicts and is raising questions about how to balance
competing stakeholder rights of public use.170 The General Assembly in 2017
attempted to address one of these conflicts, the antiquated system of notification.
Previously, notification of commercial oyster leases was done via a sixty-day
posting at the county courthouse, with no guarantee that citizens in the areas
under review are directly made aware of the propositions.171 The revised
notification system requires VMRC to post proposed leases on their website and
directly notify nearby riparian owners of the proposed lease.172 While this change
165
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did improve awareness, it has also stoked conflict as demonstrated through the
increased number of protested leases.173 As of January 2019, there are currently
four hundred leases backlogged with an average wait time of two to three years.174
Aquaculture’s success within the Commonwealth coupled with its
protected status under the Virginia Code suggest that aquaculture operations are
considered a right allowed under the public trust doctrine.175 As of now, however,
the PTD has not been brought up in relation to the user conflicts within the
Lynnhaven. Work is ongoing in an effort to reduce the conflicts.176 Though the
state has encouraged aquaculture production, it has not satisfactorily taken into
consideration how to balance the right to state-owned bottomland with previously
recognized rights of recreation, swimming, fishing, etc. Case law related to oyster
aquaculture and the PTD in Virginia is nonexistent, thus necessitating that any
changes to help address conflicts must currently come through legislation. If
Virginia wants to allow oyster aquaculture as a protected activity on public land,
then it needs to create a more regimented way of dividing up areas for different
public uses. One manner of doing so would be to partake in coastal and marine
spatial planning.
Coastal and marine spatial planning (CMSP) is a way for planners to
consider the many different uses of waterways at once, allowing for better
decisions concerning ocean uses and reducing potential conflicts.177 Many states,
including Virginia,178 Rhode Island, California, Massachusetts, and Florida, have
begun incorporating CMSP into their ocean resource management plans.179 Most
of this incorporation, however, is taking place within ocean waters, helping to
balance issues with fishing, oil and gas exploration, navigation, etc. Despite the
lack of examples of non-ocean coastal planning, there is no reason why Virginia
could not take this approach to help find balance in its expanded scope of PTD
activities. The zoning power proscribed to VMRC could be expanded further to
173
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help reduce and better plan for any potential user conflicts that arise because of
oyster aquaculture expansion, especially as VMRC currently has around 400
pending oyster ground applications.180 A more methodological approach to the
use of public trust lands will be necessary if Virginia wants to avoid future
litigation and continued user conflicts.
B. Aquaculture in Maryland
Despite its younger oyster aquaculture industry, Maryland was actually
one of the first states in the United States to permit the privatization of oyster
bottoms.181 Early advocates for oyster privatization, like scientist W.K. Brooks,
attempted to convince Marylanders of the “wisdom of cultivating the
Chesapeake's untapped reserves of ‘embedded wealth’ via private [oyster]
enterprise.”182 Arguments focusing on the economic benefits of private
aquaculture fell on deaf ears due to an ill-timed resurgence of the public fishery in
the same year as Brooks’ report was published.183 Further issues including poor
placement of leases, which hindered oyster growth due to inappropriate habitat
conditions, frequent poaching, and watermen’s dislike of privatization
additionally discouraged the development of private culture of oysters within the
state.184 From the early twentieth century into the twenty-first century,
aquaculture in Maryland remained an extremely small part of the oyster industry.
Until the early 2000’s, the public oyster fishery remained at a constant
level in Maryland. Before 2009, it was, in fact, illegal to lease bay or river
bottoms in counties within the state.185 Immense outbreaks of oyster parasites that
contributed to a continually worsening oyster fishery were strong catalysts for the
state to begin to consider private aquaculture ventures.186 State officials saw
180
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aquaculture as a way to help revitalize the oyster industry, with the additional
benefit of rejuvenating the shellfish industry overall, creating jobs and economic
opportunities, improving water quality, replenishing depleted wild stock of
oysters and providing a constant stream of seafood to the marketplace.187 In 2005,
the state began to update its laws and policies related to aquaculture, using
Virginia’s policies as a guideline. First the state created an Aquaculture
Coordinating Council to formulate and make proposals to advance aquaculture
within the state, based off the Virginia Aquaculture Council.188 Initial attempts to
implement a licensing system began in 2007, although difficulties arose with
streamlining the process considering the multi-agency permissions that needed to
be obtained, as well as limits on the amount of land that could be leased.189
Although recent attempts at streamlining the leasing process have been pushed
through by the U.S. Army Corps of Engineers in Baltimore in response to
complaints from growers and legislators, the issue of lease waiting time
persists.190
Continued opposition from traditional oyster harvesters and the public
concerning the leasing of the public bottom has limited Maryland’s aquaculture
advances, despite strong state and federal support and interest.191 For instance, a
December 2018 county-level ordinance enacted a six-month moratorium on the
use of commercial docks to land oysters from any newly issued aquaculture
leases.192 Concerns from waterfront landowners centered on the increased
presence of water-column aquaculture leases which permit oysters to be raised in
cages on or just off the bottom.193 In a letter to the St. Mary’s county
commissioners, homeowners expressed hesitation over the aquaculture industry’s
rapid expansion that would “result in the conversion of our sleepy shoreline and
marine areas into industrial uses incompatible with the expectations of
187
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recreational users of our waters and with surrounding residential areas.”194 Like
Davis proposed, land owners in St. Mary’s are requesting that the commissioners
use zoning laws to limit aquaculture activity within the region by limiting
aquaculture’s access to the use of docks and marinas that support shellfish
enterprises.195 While the county will not extend the moratorium, issues over the
use of public docks remain.196 The lack of specificity in Maryland’s public trust
doctrine will continue to lead to instances of conflict between opposing public
uses, especially as private aquaculture operations continue to grow.
Despite opposition, aquaculture operations in Maryland benefit from
significant financial support from the state and federal governments. 2009 and
2011 regulations addressed start-up costs and eliminated location and ownership
barriers to aquaculture leasing.197 Unlike Virginia, up until 2017, Maryland did
not have any private oyster hatcheries; all seed used for replenishing the public
fishery, for restoration activities, and for aquaculture came from the University of
Maryland Center for Environmental Science’s Horn Point Hatchery on the
Eastern Shore of Maryland.198 In its first year, Hoopers Island Oyster Company,
the first private hatchery in Maryland, produced 250 million larvae.199 Increased
production of oyster larvae helps ensure that non-restoration efforts in Maryland
can also have access to valuable seed. Despite this success, there are still many
barriers to entry for private hatchery development; significant financial capital is
on the line, and many factors, like water temperature fluctuations, malfunctioning
equipment, or large sediment depositions, make the investment risky.200 Without
further state investment, the resurgence of private oyster hatcheries within
Maryland will be limited.
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A provision included in the Maryland permitting program for oyster
aquaculture highlights an important difference from the Virginia program. The
provision seems aimed towards balancing the different protected rights that are
enjoyed on public trust lands, stating that any aquaculture application:
Requir[es] additional information in the application to ensure the
proposed activities have minimal impacts on navigation and
endangered species. These details include a description of structure
spacing; the number and spacing of vertical and horizontal lines
and buoys; information identifying how adverse effects to
navigation and neighboring properties have been avoided; and
notification to adjacent property owners.201
The discussion of navigation likely was added to account for the federal
government's supremacy in maintaining navigable waterways and the inclusion of
endangered species protections that are required under the Endangered Species
Act of 1973.202 However the inclusion of the necessity of reporting impacts to
surrounding properties, including informing said property owners, shows
Maryland attempting to avoid some of the use conflict issues currently occurring
in the Lynnhaven. At the time of the state’s permitting changes, aquaculturists
were concerned that this provision would add to the permit wait time, something
recent streamlining was attempting to shorten. Maryland still faces longer wait
times than Virginia, with aquaculturists claiming in March 2018 that there were
130 permit applications currently sitting and waiting at the state level, with that
number projected to increase to over 500 within three years.203 Maryland is still
attempting to find the right balance between streamlining the process and
continuing to protect other public uses protected under the PTD.
One of the most notorious examples of leasing wait times within
Maryland, and the most direct consideration of the relationship between
aquaculture and the PTD within the state, is the case of aquaculturist Donald
Marsh. Marsh first applied for a permit to grow oysters in Chincoteague Bay on

201

Aquaculture in Maryland, supra note 189.
Benjamin H. Longstreth, Protecting ‘the Wastes of the Foreshore’: The Federal Navigational
Servitude and its Origins in State Public Trust Doctrine, 102 COLUM. L. REV. 471 (2002); 16
U.S.C. §§ 1538(a) & 1540(a).
203
Wingate, supra note 199.
202

32

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

the Eastern Shore of Maryland in 2009.204 The lease for 18.7 acres was initially
granted by the Maryland Department of Environment, the agency in charge of
aquaculture at the time, after a three-year review process.205 Shortly after this
initial approval, a group of local homeowners and recreational users challenged
the issuance of the lease.206 The plaintiffs argued that the proposed lease violated
the PTD because it would severely limit the access of commercial fishing vessels
and other boats to the area and infringe upon homeowners’ views and recreational
ability.207 An Administrative Law Judge conducted a contested court hearing
where the court concluded that the PTD applied, and, therefore, the Department of
Natural Resources, the agency that was subsequently in charge of aquaculture in
Maryland, must “consider the impact of the lease on the public’s ability to carry
on navigation, trade, and fishing in the proposed lease area.”208
This initial opinion followed Maryland’s precedent of narrow
interpretation of the public trust doctrine. This narrow view could have resulted in
significantly limited aquaculture operations within the state, possibly increasing
wait times for leases and limiting potential lease locations. The case, however,
was first appealed to the Circuit Court, which reversed the judgment, and, finally,
to the Court of Special Appeals, which rejected the appeal, concluding that the
Administrative Law Judge erred in denying the lease on public trust grounds. The
judge ruled that, in approving the lease after review, the State was rightly
executing its regulatory power under the public trust doctrine.209 After his battle
for a state permit, Marsh received his U.S. Army Corps of Engineers permit in
2015 and is currently cultivating oysters.210
Since the PTD in Maryland is mainly common law-based, it is subject to
modification by both state legislative acts and appellate court decisions. In terms
of aquaculture, the judge ruled that in the state code pertaining to aquaculture, the
legislature had specifically and purposefully incorporated the PTD into certain
provisions, but not others.211 The General Assembly of Maryland, the judge
argued, decided that a thriving aquaculture industry would benefit the State, but
204
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did recognize that certain restrictions needed to be in place in order to protect
other public interests.212 These restrictions, the judge said, were purposefully laid
out in the criteria that the Department of Natural Resources uses to determine the
suitability of a lease.213 Since the lease had satisfied all the statutory criteria, the
judge said that the lease did not have to pass any additional, extra-statutory
restrictions from the public trust doctrine; in fact the PTD had already been
considered and weighed in favor of the aquaculture leases in this case.214
The Diffendal v. DNR case has already been cited as precedent in similar
conflicts between homeowners and aquaculturists and has the potential to alter
future public trust cases in Maryland, in terms of aquaculture and beyond. 215 This
case suggests a broadening of Maryland’s interpretation of the PTD, but how
broad that interpretation might become is still unknown. As aquaculture continues
to develop in the state, Maryland will have more opportunities to confront what
the PTD means within its waters and how it can balance the rights of the public to
protected activities.
C. Discussion
From its origin, the public trust doctrine was meant to preserve public
lands for the good of the public. However, the days of the narrow definition of
public use encapsulating only navigation, commerce, and fishing are behind us.
Coastal aquaculture operations are just one of the examples of an expansion of the
interpretation of the public trust doctrine, although a unique one in that it allows
private ventures with indirect public benefits to utilize the public bottom.
For states like Virginia and Maryland with proud histories of a public
fishery, this transition to aquaculture has been difficult both legally and culturally.
The image of a waterman out fishing for oysters is being replaced with the image
of a farmer tending crops, something that each state has had to grapple with in its
development of aquaculture policies to grow an industry. Each state has dealt with
these challenges differently, and the contrasts between aquaculture operations in
Virginia and Maryland are a result of different interpretations and scope of the
212
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PTD. Virginia has benefited from early forays into private leasing of the public
bottom, which made the transition into larger scale aquaculture operations
smoother and has resulted in their current domination of oyster aquaculture.
However, user conflicts are abounding in Virginia and will continue to do so as
long as the state does not adequately weigh other public uses of potential
aquaculture land.
While Maryland has been relying on Virginia’s statutes and policies as
they have developed their own aquaculture industry, Virginia could learn from
Maryland’s suggested limited recognition of possible public trust conflicts as it
attempts to further expand its industry.216 Regardless, however, of the policies that
each state pursues, both could benefit from a more collaborative, joint approach to
the management of oyster aquaculture. Since Virginia and Maryland share two
halves of one body of water, the Chesapeake Bay, the actions of one state will
necessarily impact the other.
With the oyster aquaculture industry continuing to grow in both states,
questions surrounding the interactions between aquaculture and the PTD will
continue. Both Maryland and Virginia need to consider what they envision the
public bottom will look like in five, ten, and twenty years in order to plan now for
what they need to do to make that picture a reality. Both states have utilized
aquaculture workgroups with a goal of reducing conflict, but this only constitutes
a first step in what will need to be a more robust approach to the issues.217 One of
the ways in which both states can accomplish this is through legislative and
regulatory changes. Currently, Maryland and Virginia lack statutory reasoning
justifying the public benefit of private aquaculture operations. Examples from
other states emphasize the importance of planning ahead and having specific
definitions of oyster aquaculture’s benefit to the public. Florida represents a state
that has taken a more proactive approach, statutorily justifying the public benefits
of submerged lands leasing for aquaculture.218 Similar provisions would be
helpful for Virginia and Maryland to help justify their parceling of public lands
for private enterprises and provide a better guide for addressing user conflicts.
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VI.

CONCLUSION

The public trust doctrine represents one of the best means that states have
to shape and direct the management of their state waters and submerged lands.
The development of oyster aquaculture in both Maryland and Virginia represent
examples of the impacts of different applications of the PTD. A broader
interpretation of the PTD and early privatization of the public bottoms helped spur
aquaculture development earlier in Virginia, resulting in Virginia’s prominence in
the oyster aquaculture industry. Maryland’s emphasis on its public fishery and
more traditional PTD interpretation originally limited the development of
aquaculture, although this is now shifting due to significant state interest and
investment. Both states, however, are facing increasingly complex and frequent
user conflicts concerning the interactions of aquaculture with more traditional
PTD activities. To ensure continued growth and development of their aquaculture
industries, Maryland and Virginia need to better codify the scopes of their
individual public trust doctrines. Increased specificity concerning the role that
aquaculture plays within the public trust doctrine in both states could help address
space and place conflicts with other users of public waters.
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PROMOTING COASTAL RESILIENCE THROUGH PARTNERSHIPS AND PLANNING:
COMMUNITIES, SEA GRANT PROGRAMS, SERPPAS, AND MILITARY
INSTALLATIONS
Amelia Stevens and Shana Jones1
I.

INTRODUCTION

Natural and working landscapes adjacent to military installations are often
highly valuable coastal resources and are increasingly at risk from multiple
threats, specifically climate-related hazards. As such, it is important to preserve
and protect these resources not only to maintain compatibility within the military
mission but also to sustain the natural and built infrastructure for the surrounding
communities. A tremendous opportunity exists for Sea Grant professionals
working on coastal resilience issues to partner with military and civilian personnel
also working on these issues at and around coastal installations. The overall goal
of this article is to describe existing efforts in the Southeast to further develop
such partnerships. This article first focuses on the climate-related threats to
coastal installations, particularly in the Southeast, and the steps taken by the
Department of Defense (DoD), state and local governments, and regional
partners, specifically the Southeast Regional Partnership for Planning and
Sustainability (SERPPAS),2 to mitigate the risks posed to the missions of the
installations and ensure installation resiliency.3 It then provides an overview of
1

Amelia Stevens is a Georgia Sea Grant Law Fellow and a third-year law student at the University
of Georgia School of Law. Shana Jones is Associate Public Service Faculty at the Carl Vinson
Institute of Government at the University of Georgia and directs the Georgia Sea Grant Legal
Program. This article is the outcome of Collaborating Towards Coastal Resilience in the
Southeast, a project funded by the National Sea Grant Law Center as part of its Small Grants
Competition under NA18OAR4170079. The authors thank Addie Thornton, Coordinator for the
Southeast Regional Partnership for Planning and Sustainability for her tremendous assistance as a
partner and supporter throughout this project and Charles “Josh” Rewis, a second-year law student
at the University of Georgia School of Law, who worked as a Georgia Sea Grant Law Fellow
during the summer of 2019 for his excellent research support.
2
SERPPAS is a partnership chaired by the DoD and a rotating state agency from North Carolina,
South Carolina, Georgia, Florida, Alabama, and Mississippi. SERPPAS works to prevent
encroachment around military lands, encourage compatible resource-use decisions, and improve
coordination among regions, states, communities and military services.
3
SOUTHEAST REG’L P’SHIP FOR PLANNING AND SUSTAINABILITY & GA. SEA GRANT LAW
PROGRAM, COLLABORATING TOWARDS COASTAL RESILIENCE IN THE SOUTHEAST WORKSHOP
MEETING SUMMARY (2019) [hereinafter Meeting Summary], available at
https://serppas.org/media/2935/collaborating-towards-coastal-resilience-in-the-se-meetingsummary_final_102219.pdf (last visited June 24, 2020).
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two categories of military programs – land acquisition and community land use
planning – that have the strong potential to serve as important adaptation and
coastal resilience tools that support broader community resilience beyond military
installation boundaries. The article concludes with an overview of findings from a
workshop held in August 2019 among SERPPAS, Sea Grant, state Coastal Zone
Management program partners, and others, which focused on understanding
challenges and opportunities for collaboration between military installations and
communities on coastal resilience efforts as well as identifying pilot projects to
enhance resilience for the benefit of military readiness and surrounding
communities.
II.

MILITARY READINESS AND COASTAL RESILIENCE IN THE
SOUTHEAST

In the recent years, military installations have become increasingly
vulnerable to climate-related threats. In January 2019, the Department of Defense
(DoD) released a climate report, which detailed the vulnerabilities to seventy-nine
mission assurance priority installations. Installations all over the country are
affected by flooding, wildfire, drought, desertification, and thawing permafrost.
Flooding and natural weather events, such as hurricanes, pose the greatest risk to
installations on the coast.4
A. Examples of Coastal Climate-Related Issues Facing Military
Installations
Flooding concerns for military installations particularly include storm
surge from severe weather events, which are magnified over time from sea level
change. As sea level rise continues to increase as a threat, permanent inundation
could severely and permanently affect installations. For example, at Naval Station
Norfolk, Virginia, the largest U.S. naval base, nuisance flooding from high tide
events results in increasing coverage of land, contributing to extensive delays in
ship repairs at Norfolk Naval Shipyard. In the past eleven years, NS Norfolk has
suffered nine major floods that damaged ship-repairing equipment and
infrastructure on base.5 Norfolk is part of the larger Hampton Roads region, which
4

DEP’T OF DEF., OFFICE OF THE UNDER SEC’Y OF DEF. FOR ACQUISITION AND SUSTAINMENT,
REPORT ON EFFECTS OF A CHANGING CLIMATE TO THE DEPARTMENT OF DEFENSE 4 (2019).
5
Nicholas Kusnetz, Rising Seas Threaten Norfolk Naval Shipyard, Raising Fears of ‘Catastrophic
Damage’, NBC NEWS (Nov. 29, 2018, 4:22 AM), https://www.nbcnews.com/news/us-news/risingseas-threaten-norfolk-naval-shipyard-raising-fears-catastrophic-damage-n937396 (last visited June
24, 2020).
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is one of the most vulnerable to flooding installations in the United States. In
addition to nuisance flooding, the Hampton Roads area is seeing an increased
vulnerability to coastal storms. A Joint Land Use Study6 identified and
implemented eighteen recommendations, including requiring all new development
to be raised significantly.7 The DoD also partnered with NASA to develop a basespecific flood modeling tool.8
Also affected by sea level rise is North Carolina’s Marine Corps Base
Camp Lejeune. The Center for Climate and Security released a report in 2018 that
identified Camp Lejeune as a vital Marine base threatened by rising seas. By the
end of the 21st century, Camp Lejeune could be exposed to 25% flooding from a
Category 1 hurricane, and 40% flooding from a Category 4 storm. Hurricane
Florence in 2018 made landfall in North Carolina as a Category 1, but caused
over $3 billion in damage due to Camp Lejeune’s aging infrastructure,
significantly affecting the family housing complexes and preventing the
servicemen and women living there from getting to the base. Commandant of the
Marine Corps Gen. Robert Neller spoke of this problem saying that the Marines
fight from the sea so they need to be located “somewhere where we can get to the
sea.”9
The effects of severe weather events are demonstrated most significantly
at Air Force Base Tyndall in the wake of 2018’s Hurricane Michael. Following
Hurricane Michael, approximately 60% of Tyndall’s buildings were destroyed
and more than a dozen stealth fighter jets were damaged, resulting in almost $5
billion worth of damage.10 Additionally, a fifteen-foot storm surge damaged

6

See infra note 41 for further discussion about DoD’s Compatible Use Program, which, until
2019, was called the Joint Land Use Program. DoD’s Office of Economic Adjustment sponsored
Joint Land Use Studies, which are now called Compatible Use Plans, under the program.
7
See infra Part IV.
8
Lt. Col. Chad Gemeinhardt, Office of the Assistant Sec’y of Def., Presentation at Collaborating
Towards Coastal Resilience in the Southeast Workshop, Climate Resilience in the Department of
Defense (Aug. 27, 2019) [hereinafter Gemeinhardt Presentation].
9
Shawn Snow, Climate Change Threatens to Block Marines’ Access to the Sea, DEFENSE NEWS
(May 6, 2019), https://www.defensenews.com/digital-show-dailies/navyleague/2019/05/06/climate-change-threatens-to-block-marines-access-to-the-sea/ (last visited June
24, 2020).
10
Meeting Summary, supra note 3; Ari Shapiro, Tyndall Air Force Base Still Faces Challenges in
Recovering from Hurricane Michael, NPR (May 31, 2019, 5:09 PM),
https://www.npr.org/2019/05/31/728754872/tyndall-air-force-base-still-faces-challenges-inrecovering-from-hurricane-micha (last visited June 24, 2020); Bev Banks, Cities and Bases Start
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barrier islands and destroyed slash pine forests. The base is now being rebuilt as a
“Base of the Future,” a collaborative effort between DoD, private industry, and
federal agencies to rebuild in a resilient and sustainable manner. New
infrastructure will be rebuilt fourteen to nineteen feet above sea level and be able
to withstand 150-180 mph winds, with mission critical areas able to sustain 230
mph winds. A landscape plan is in place to emphasize resiliency and recover
some of the destroyed habitat. A Compatible Use Plan, funded by the DoD’s
Office of Economic Adjustment, is in the planning stages with local
communities.11
B. Emerging Military Direction and Collaboration
The DoD Report on Climate Change issued in January 2019 assessed the
vulnerability of seventy-nine mission assurance priority installations. Of the
seventy-nine installations studied, sixty were vulnerable to flooding, forty-three to
wildfire, forty-eight to drought, and fifty-seven to more than one climate-related
hazard.12 In light of these threats, the DoD has placed significant focus on three
areas to address climate hazards by issuing new guidance documents. The first
DoD guidance focuses on “High Performance and Sustainable Building
Requirements.”13 Through this guidance, when building new development,
installations should provide building design solutions responsive to any
government-provided projections of climate change and determination of
acceptable risk. This guidance addresses existing buildings by requiring
installations to improve climate resiliency of facilities and operations.14 The
second guidance focuses on “Installation Master Planning,” which requires
installations to create a plan that addresses changes in climatic conditions, such as
temperature, rainfall patterns, storm frequency and intensity, and water levels,
using climate projections from reliable sources.15 The third guidance focuses on
“Civil Engineering,” which includes minimum design flood elevation and flood
mitigation requirements and provides civil engineering criteria and best practices
for site development.16
to Feel the Cost of Climate Change, CLIMATEWIRE (Nov. 5, 2019),
https://www.eenews.net/climatewire/stories/1061463745 (last visited June 24, 2020).
11
Meeting Summary, supra note 3.
12
See infra note 62 for further discussion about DoD priorities as they were presented at the
August 2019 workshop.
13
DEP’T OF DEF., UNIFIED FACILITIES CRITERIA 1-200-02 (Oct. 1, 2019).
14
Id.
15
DEP’T OF DEF., UNIFIED FACILITIES CRITERIA 2-100-01 (Oct. 25, 2019).
16
DEP’T OF DEF., UNIFIED FACILITIES CRITERIA 3-201-01 (Mar. 19, 2019).
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An ongoing effort by the DoD is the development of a climate
vulnerability assessment tool. This tool will provide DoD guidance on using
climate data and establish an agreed-upon and consistent set of climate-related
projections. It is specifically tailored for the DoD planning and engineering
communities. The use of the assessment tool is being phased in, with estimated
completion in summer 2020. Other continuing efforts by the DoD to strengthen
climate impact mitigation strategies include implementing a climate adaption
handbook for installation natural resource managers, updating the “Landscape
Architecture” directive to support installation water management and climate
resilience, partnering with the defense communities around bases to holistically
address climate-related problems, and continuing work with the mission assurance
and intelligence communities.17
The most recent defense authorization bill, the John S. McCain National
Defense Authorization Act for Fiscal Year 2019, amended 10 U.S.C. § 101 by
adding the definition of military installation resilience. The statute now defines
“military installation resilience” as follows:
(8) Military Installation Resilience.— The term ‘military
installation resilience’ means the capability of a military
installation to avoid, prepare for, minimize the effect of, adapt to,
and recover from extreme weather events, or from anticipated or
unanticipated changes in environmental conditions, that do, or
have the potential to, adversely affect the military installation or
essential transportation, logistical, or other necessary resources
outside of the military installation that are necessary in order to
maintain, improve, or rapidly reestablish installation mission
assurance and mission-essential functions.18
The reauthorization also authorized the DoD to provide funding to state and local
governments for off-base infrastructure projects if the assistance will enhance the
military value, resilience, or military family quality of life at an installation.
Additionally, the new law authorizes the DoD to offer grants to states and local

17
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John S McCain National Defense Authorization Act for Fiscal Year 2019, Pub. L. No. 115-232,
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government for assistance to address threats to military installation resilience that
could hinder base operations.19
III.

MILITARY LAND ACQUISITION PROGRAMS: OVERVIEW AND
CONNECTION TO RESILIENCE

The Department of Defense has acknowledged that climate change is a
national security issue that can impact missions, operational plans, and
installations. Therefore, the DoD has begun taking a systematic approach to
mitigate climate threats and to increase installation resiliency through existing
programs designed to address other environmental issues. This article focuses on
two important DoD programs that work to preserve and protect natural and
working landscapes: the Readiness and Environmental Protection Integration
(REPI) Program and the Compatible Use Program, formerly called the Joint Land
Use Study (JLUS) Program.
A. REPI
DoD established the Readiness and Environmental Protection Integration
(REPI) Program in the early 2000s. The REPI Program is a key tool used by the
DoD to enhance military readiness by combating encroachment that limits or
restricts military training, testing, and operations through land acquisition.20 REPI
projects are land acquisition efforts and natural resource management activities.
In coastal areas, they have strong potential to promote resilience by creating
buffers that protect property and infrastructure from flooding and storm surge,
corridors for wildlife, and areas for habitat such as coastal marsh to migrate as sea
levels rise.
i. Framework
Authorized by 10 U.S.C. § 2684(a),21 REPI combats encroachment by
removing or avoiding land use conflicts near military installations and by
addressing regulatory restrictions inhibiting military activities. Encroachment is
any external factor that inhibits military readiness. For example, residential and
19

DAN COHEN, ASS’N OF DEF. CMTY’S, FY 2019 NATIONAL DEFENSE AUTHORIZATION ACT IN
REVIEW (2019).
20
Frequently Asked Questions, READINESS AND ENVTL. PROT. INTEGRATION,
https://www.repi.mil/About-REPI/Frequently-Asked-Questions/ (last visited June 24, 2020).
21
10 U.S.C. § 2684(a).
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commercial development surrounding the installation emits large amounts of
light, reducing the effectiveness of night-vision training. Further, development
may affect the habitats of threatened and endangered species, pushing those
species onto the less developed military lands and thereby restricting or
potentially restricting the military’s ability to train and test on the land.
Addressing encroachment is important because military readiness depends on the
ability of installations and ranges to provide realistic training and effective
weapons systems testing.22 Within the overall framework of REPI administered
by the Office of the Secretary of Defense, each military service has its own
approach to utilizing the REPI program that works best for that service.23
ii. History
The REPI program began in the early 2000s as the result of an effort at
Fort Bragg, North Carolina, to protect longleaf pine forests that serve as habitat
for the endangered red-cockaded woodpecker through a program called the
Private Lands Initiative. In 2011, Fort Carson in Colorado became the first
installation to complete a large-scale REPI buffer project, working to safeguard
137,000 acres from incompatible development. As REPI evolved, DoD developed
new tools, such as land exchanges, to enhance an installation’s ability to protect
its mission. For example, in 2008, the Navy exchanged 1.65 acres of excess
housing property in California for restrictive easements on 282 acres of buffer
land owned by a developer adjacent to NAS Fallon. That buffer protects the
runway where an F-5 Tiger II supersonic light fighter takes off.24

22

Frequently Asked Questions, supra note 20.
The Department of the Army uses a variety of supporting programs and tools to ensure
sustainment of its installations, ranges, and test and training lands, including its implementation of
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Management Program to address compatibility and readiness sustainment. Finally, the Air Force’s
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READINESS AND ENVTL PROT. INTEGRATION, https://www.repi.mil/Buffer-Projects/ServicePrograms/ (last visited June 24, 2020).
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REPI Story Map: A History of Major Accomplishments, READINESS AND ENVTL. PROT.
INTEGRATION, https://repimap.org/storymap/ [hereinafter Story Map] (last visited June 24, 2020).
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iii. Partnerships
Fostering buffer partnerships among the military services, private
conservation groups, and state and local governments is a key element to mitigate
encroachment. Since REPI’s first partnership in 2003, partners contribute funds
along with the DoD in a cost-sharing effort to acquire easements or other interests
in land from willing sellers to preserve compatible land uses and natural habitats
near installations to help sustain critical, at-risk military mission capabilities.
Stakeholders are engaged at the federal, state, and local levels to encourage
partnering with the installations. REPI also supports large landscape partnerships
that seek solutions linking military readiness, conservation, and communities with
federal and state partners. These partnerships include SERPPAS, the Western
Regional Partnership, America’s Longleaf Restoration Initiative and the Sentinel
Landscapes Partnership among DoD and the Departments of Agriculture and
Interior.25
The six REPI projects in the state of Georgia demonstrate these
partnerships in action. The DoD has spent more REPI money in Georgia than any
other state, with total expenditures equaling over $300 million as of FY 2019.26
This figure includes REPI expenditures, military service expenditures, and partner
expenditures.27 A major partner is SERPPAS, one of the regional partnerships
previously mentioned. SERPPAS partners work to prevent encroachment around
military lands by partnering with REPI in their efforts. Georgia is a member of
SERPPAS, along with Alabama, Florida, Mississippi, North Carolina, and South
Carolina. An example of these partnerships at work can be found at Fort Stewart
25

Frequently Asked Questions, supra note 20.
READINESS AND ENVTL. PROT. INTEGRATION, GEORGIA FACT SHEET, available at
https://www.repi.mil/Portals/44/Documents/State_Fact_Sheets/Georgia_StateFacts.pdf (last
visited June 24, 2020).
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Administration, National Wild Turkey Foundation, Peach County, St. Simons Land Trust, State of
Alabama, State of Georgia, The Conservation Fund, The Longleaf Alliance, The Nature
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in Liberty County, Georgia, a winner of the 2012 REPI Challenge. The Georgia
Land Trust matched the $4.5 million from REPI with $5.5 million to purchase
5,508 acres of forested land from Rayonier Timber Company, creating a
permanent natural buffer zone for Fort Stewart and removing the development
threat that would limit training capabilities.28 Rayonier retained the timber rights
and continues to responsibly manage the land around Fort Stewart as a working
forest, keeping approximately 24 forest-related jobs in the community.29 In 2019,
Naval Submarine Base Kings Bay in St. Marys, Georgia, received a REPI
Challenge award to partner with the Nature Conservancy, the Georgia Department
of Natural Resources, the U.S. Fish and Wildlife Service, the U.S. Forest Service,
Open Space Institute, and private donors to protect an 11,000-acre coastal
property known as Cabin Bluff.30 This area, which was zoned for 10,000 homes
and 1 million square feet of commercial space, will now protect critical gopher
tortoise habitat and enhance installation resilience.
iv. Funding
To receive general REPI funding, each military service must submit
proposals to the Office of the Secretary of Defense (OSD) for the annual buffer
project funding process. OSD critically evaluates the proposals and works with
the services to take into consideration the value and priority of the missions being
protected. The criteria prioritize programs that provide multiple benefits to the
community and environment, increase innovation, and strengthen partner costsharing to provide the best value to the taxpayers. REPI projects rely on this cost
sharing, combining the funds of the DoD through REPI, military services, and
partners.
Installations may also receive additional REPI funds through what is
known as the REPI Challenge, initiated in 2012. The once a year Challenge seeks
to cultivate projects that conserve land at a greater scale, test promising ways to
finance land protection, and harness the creativity of the private sector and

28

READINESS AND ENVTL. PROT. INTEGRATION, 2012 REPI CHALLENGE FACT SHEET (2012),
available at
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market-based approaches.31 For example, the Townsend Bombing Range,
operated by the Marine Corps in McIntosh and Long County, Georgia, receives
both general REPI funding and REPI challenge funding. The Townsend Bombing
Range is a 55,000-acre parcel of land and has been deemed by the installation and
the state of Georgia as the largest and most important unprotected tract of critical
habitat in the lower Altamaha River Corridor. The Bombing Range was a
recipient of the 2016 REPI Challenge Award because the project promised to
ensure that the tract will remain undeveloped, effectively achieving the
installation’s encroachment protection goals while leveraging significant funding
from partners.32
As of 2016, the Bombing Range had received $2 million in REPI
Challenge funds, $3.2 million in traditional REPI funding provided to the Marine
Corps through the standard DoD process, and $3.7 million from the Office of the
Deputy Assistant Secretary of Defense for Readiness, and planned to receive an
additional $2.6 million from the DoD as part of the final phase of the Townsend
Bombing Range project. Government funds totaling $11.5 million went to the
Bombing Range in addition to $23.5 million in funding from partners. Partners
include the State of Georgia, the U.S. Fish and Wildlife Service, the U.S. Forest
Service, Altamaha Riverkeeper, the Georgia Department of Natural Resources,
The Conservation Fund, and The Knobloch Family Foundation, among many
others. The Bombing Range Project not only improves the Marine Corps’ ability
to train in that space, but also seeks to improve water quality within the third
largest watershed in the Eastern Seaboard and seeks to preserve prime habitats for
several threatened and endangered species, including the longleaf pine, eastern
indigo snake, and gopher tortoise. This collaborative effort added twelve miles of
undeveloped river frontage to a fifty-mile protected stretch of the lower Altamaha
River, which has been designated by The Nature Conservancy as one of the
seventy-five “Last Great Places” in the world.33 To date, the Townsend Bombing
Range has received $75.2 million in funds from both the DoD and partners.34
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https://www.repi.mil/Portals/44/Documents/REPI_Challenge/2016%20REPI%20Challenge_JUN1
6_FINAL.pdf [hereinafter 2016 Fact Sheet] (last visited June 24, 2020).
33
Altamaha River Water Trail, GEORGIA RIVER NETWORK, https://garivers.org/water-trails-andpaddling/altamaha-water-trail/ (last visited June 24, 2020).
34
2016 Fact Sheet, supra note 34.
32
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v. Benefits
REPI provides benefits for both the military and the surrounding
communities. By reducing encroachment, the military has a heightened ability to
train. REPI efforts preserve live-fire and maneuver training along with the
capability for night operations. Additionally, lost training days are reduced,
allowing for fewer workarounds necessary to continue training and testing. In
light of the rising importance of a clear frequency spectrum, REPI buffer zones
protect against electromagnetic interference that comes from areas with
significant residential development. These zones also shield the military from
civilian complaints of electromagnetic interference with household electronics
and noise conflicts that arise from military activities that generate loud noises,
such as live-fire training, weapons testing, or aviation training. Finally, the
military benefits from the REPI program through mission growth and multiservice missions. The military has increased flexibility to use more of the space
already under its control for future or expanded missions, helping to satisfy new
and future operational demands.35
Communities benefit in equally significant ways from the REPI program.
When local communities engage with new partners as part of the REPI
framework, they find innovative ways to preserve their quality of life while coexisting with the military installation. Further, land preservation allows for
agricultural and forest production, supporting a sustainable local economy. Unlike
residential development, working lands are generally compatible with military
training. Agricultural uses produce fewer lights that impact night training and
testing, and a lower population density eases safety concerns. Creating buffer
zones and encouraging compatible land use also enhance operational safety by
conducting training exercises away from large populations.36
Communities receive environmental benefits as well when engaging in
REPI partnerships. Preserving open spaces provides recreational opportunities
such as hunting, fishing, and hiking. REPI projects also help protect water
resources and water quality by preventing development or other water-intensive
uses, as seen with the Altama Plantation and Altamaha Waterfowl Wildlife
Management Areas, pristine preserved lands totaling almost 35,000 acres in

35

Buffer Project Benefits, READINESS AND ENVTL. PROT. INTEGRATION,
https://www.repi.mil/Buffer-Projects/Benefits/ (last visited June 24, 2020).
36
Id.
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Glynn and McIntosh Counties.37 Another environmental benefit that has been
previously discussed is preservation of threatened and endangered species and
their habitats in these local communities. REPI projects that preserve habitat offinstallation help mitigate restrictions on installation lands under the Endangered
Species Act, preserving the species, the habitat, and the land surrounding the
installation.38 Finally, by protecting key habitats, natural resources, and natural
infrastructure, REPI projects may help to improve the climate resiliency of an
installation and the surrounding area. As outlined by the 2014 Climate Change
Adaptation Roadmap, a national defense priority addressed in REPI is planning
for weather events and anticipating future climate stressors, thereby helping the
communities adapt to future climate change.39
B.

Joint Land Use Studies/Compatible Use Plans: Overview and
Connection to Resilience

Another potential avenue for collaboration among military and community
partners that could support broader community resilience relates to compatible
land use planning. As early as 1985, local communities, in conjunction with
military installations, began conducting Joint Land Use Studies (JLUS) to study
land uses that are incompatible with the installation’s military mission, such as
residential development within accident potential zones around airfields, and
seeking ways to reduce the operational impacts on adjacent land.40 Over time,
issues of compatibility arose that went beyond land use to include challenges such
as spectrum interference, bird strikes, drones, and energy vulnerability. In light of
a growing awareness of the breadth of incompatible use, DoD’s Office of
Economic Adjustment rebranded Joint Land Use Studies as Compatible Use
Plans, administered through the OEA’s Compatible Use Program.41 Completion
37

Altamaha, GEORGIA DEP’T OF NAT. RES., https://georgiawildlife.com/altamaha-wma (last
visited June 24, 2020); Altama Plantation, GEORGIA DEP’T OF NAT. RES.,
https://georgiawildlife.com/altama-plantation-wma (last visited June 24, 2020).
38
Buffer Project Benefits, supra note 35.
39
DEP’T OF DEF., 2014 CLIMATE CHANGE ADAPTATION ROADMAP (2014),
https://www.acq.osd.mil/eie/Downloads/CCARprint_wForward_e.pdf (last visited June 24, 2020).
For further information on the REPI program, see Curtis Cranston, Note, The U.S. Military’s
Environmental Protection Efforts: Unexpected Eco-Friendly Solutions to Land Management
Problems, 60 B.C.L. REV. 1023 (2019).
40
U.S. GOV’T ACCOUNTABILITY OFF., GAO-17-86, DEFENSE INFRASTRUCTURE: DOD EFFORTS TO
PREVENT AND MITIGATE ENCROACHMENT AT ITS INSTALLATIONS 1 (2016) [hereinafter GAO-1786].
41
Compatible Use Program, ALAMO AREA COUNCIL OF GOV’TS,
http://www.aacog.com/620/Compatible-Use-Program (last visited June 24, 2020).
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of a Compatible Use Plan is a collaborative approach a community may undertake
in partnership with the military installation to identify incompatible use that may
impact military activities. The program is designed to encourage local
communities to engage with military installations in the process of land use
planning to promote community land use that is compatible with continued
military operations.42 Specifically, relevant participants from local community
governments and organizations partner with the installation to identify local
incompatible use issues and publish reports with actionable strategies and
recommendations to mitigate identified issues.43
The Hampton Roads Region – Norfolk and Virginia Beach Joint Land Use
Study is a first-of-its-kind effort to utilize the JLUS process to identify how
current and future flooding exacerbated by sea level rise is creating a type of
encroachment affecting military bases.44 The effort involves the cities of Norfolk
and Virginia Beach, the Hampton Roads Planning District Commission, and four
Navy installations: Joint Expeditionary Base Little Creek-Fort Story, Naval Air
Station Oceana, Naval Station Norfolk, and Naval Support Activity Hampton
Roads. Because more frequent flooding has been affecting military operations and
access to military facilities, the study focused on identifying specific conditions,
including recurrent flooding, coastal storms, and erosion, outside of the military
footprint that have the potential to impact Navy operations in Hampton Roads.45
A 266-page draft JLUS was released in early June 2019.46 The study noted that
the Navy depends upon the Hampton Roads region’s local governments for
roadways, utilities, and support services, identifying five core challenges related
to how community flooding vulnerabilities are affecting or could affect military
readiness:

42

GAO-17-86, supra note 40, at 14.
Id. at 16; For further information on the Compatible Use Program, see Announcement of
Federal Funding Opportunity, 84 Fed. Reg. 38014 (Aug. 5, 2019).
44
Peter Couto, Study Details Steps Norfolk, Virginia Beach Should Take to Protect Navy Bases as
Sea Levels Rise, THE VIRGINIAN-PILOT, (May 29, 2019),
https://www.pilotonline.com/government/local/article_3984b93a-8182-11e9-aad65f172ed188a0.html (last visited June 24, 2020).
45
HAMPTON ROADS PLANNING DIST. COMM’N, NORFOLK AND VIRGINIA BEACH JOINT LAND USE
STUDY, EXECUTIVE SUMMARY (2019).
46
HAMPTON ROADS PLANNING DIST. COMM’N, NORFOLK-VIRGINIA BEACH JOINT LAND USE
STUDY DRAFT (2019).
43
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1. Tidal flooding and sea level rise are affecting and will continue
to affect the ability of Navy personnel and civilians to get to
work.
2. Roadway flooding on key corridors and in neighborhoods
limits access for military personnel to community facilities
such as schools, hospitals, and life-safety services such as
police, fire, and emergency response. Twenty community
facilities such as schools, hospitals, and waste water treatment
plants were identified as vulnerable to sea level rise and minor
tidal flooding.
3. Undersized and/or inadequately maintained stormwater cause
or exacerbate flooding on roadways and adjacent properties.
As sea levels rise, higher water levels at stormwater outfalls
will impede the ability of stormwater systems to collect and
discharge stormwater flows.
4. Utilities such as power, water, and wastewater provided by
cities and other sources consist of critical infrastructure for
maintaining military base operations, and disruption of these
networks by flooding could disrupt military operations
significantly.
5. A lack of formalized, regional collaboration beyond projectspecific needs of each local jurisdiction as well as routine
leadership changes with the Navy and elected officials creates
challenges for continuity. A formalized mechanism for
coordination focused on flooding is needed.47
After identifying these challenges, the study goes on to identify twenty-two
actions in targeted areas related to roadway access, critical community facilities,
stormwater and flood risk management, and utility reliability; twenty-three
regional coordination strategies related to coordination and Memorandum of
Understanding (MOU) development, advocacy for federal funding and federal,
state, and local policy changes, and improved technology and data collection and
sharing protocols to support cross-jurisdictional analysis; and seven conversations

47

Id. at ES2-ES4.
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that “require further discussion and exploration among JLUS stakeholders.”48
Criteria were also created to identify eight priority actions, with developing flood
mitigation and stormwater management strategies for four major roadways
linking military personnel and civilians to DoD assets as the top four priorities.49
IV.

COLLABORATING TOWARDS COASTAL RESILIENCE:
WORKSHOP DISCUSSION AND FINDINGS

In 2018, thanks to National Sea Grant Law Center’s Small Grants
Program, the Georgia Sea Grant Law Program was funded to develop legal and
outreach capacity to engage in regional work in collaboration with SERPPAS, a
regional partnership that includes North Carolina, South Carolina, Georgia,
Florida, Alabama, and Mississippi and is chaired by DoD and a rotating state
agency. A key project objective included hosting a workshop to bring SERPPAS
stakeholders, Sea Grant resilience specialists, state Coastal Zone Management
program partners, and others together to focus on understanding challenges and
opportunities for collaboration between military installations and communities on
coastal resilience efforts. When the proposal was submitted, to the authors’
knowledge, no Sea Grant program in the Southeast had addressed the connection
between military readiness and coastal resilience. Within the SERPPAS footprint,
more than 20 military installations with associated training areas were identified
as having potential to benefit from this collaborative effort. This section provides
an overview of the primary stakeholder organizations, an overview of a workshop
involving these organizations, and findings from the workshop.
A. SERPPAS and Sea Grant: Background
SERPPAS is a six-state partnership involving state and federal agencies
that promotes collaboration in making resource-use decisions supporting national
defense, conservation of natural resources, and sustainable working lands and
communities in the Southeast.50 SERPPAS started in 2005 to address population
growth, missions becoming more complex, increased competition for limited
resources, and increasing costs. SERPPAS works to prevent encroachment around
military lands, encourage compatible resource-use decisions, and improve
coordination among regions, states, communities, and military services by serving
48

Id. at ES6-ES9.
Id. at ES8.
50
See SERPPAS, https://serppas.org/ (last visited June 24, 2020).
49
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as a forum for military and natural resource agencies to work together across state
and agency boundaries in a collaborative, proactive way. SERPPAS addresses
coastal resilience by learning about the challenges faced by coastal installations
and local stakeholders regarding resilience, building relationships and connections
to enhance coordination between installations and surrounding communities on
regional resilience projects, and expanding the SERPPAS partnership to include
partners more connected with resilience work and coastal issues.51
For more than fifty years, the National Sea Grant College program has
enhanced the practical use and conservation of coastal, marine, and Great Lakes
resources to create a sustainable economy and environment.52 Established in
1966, the Sea Grant network currently consists of a partnership between NOAA
and thirty-three university-based programs in every coastal and Great Lakes state,
Puerto Rico, and Guam.53 More than 3,000 scientists, engineers, public outreach
experts, educators and students are involved in the Sea Grant network.54 Resilient
Communities and Economies is one of four priority areas for Sea Grant, involving
researchers and outreach specialists developing and supporting research in the
areas such as coastal processes, hazards, climate change, and stormwater
management.55 Sea Grant expertise is often engaged to support community
resilience planning.
In 2018, leadership and research professionals from Marine ExtensionGeorgia Sea Grant at the University of Georgia began engaging in discussions
with the SERPPAS Coastal Resilience and Regional Adaptation Work Group to
identify opportunities for collaboration, given that many of the organization’s
goals to ensure coastal resilience and regional adaptation appeared to be aligned.
That same year, the National Sea Grant Law Center offered program capacity
development funding for Sea Grant legal programs. As described above, the
Georgia Sea Grant Legal Program developed a proposal for this funding
opportunity to enhance its legal and outreach capacity to engage in regional work
in collaboration with SERPPAS, leading to the development and implementation
of a workshop led by the two partners. In August 2019, Collaborating Towards
Coastal Resilience in the Southeast was held in Savannah, Georgia, with
approximately 80 participants. In addition to SERPPAS and Sea Grant, important
51

Id.
See SEA GRANT, https://seagrant.noaa.gov/ (last visited June 24, 2020).
53
About, SEA GRANT, https://seagrant.noaa.gov/About (last visited June 24, 2020).
54
Id.
55
Our Work: Resilient Communities and Economies, SEA GRANT, https://seagrant.noaa.gov/OurWork/RCE (last visited June 24, 2020).
52
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partners also included the DoD, NOAA,56 the U.S. Army Corps of Engineers,57
the U.S. Fish and Wildlife Service, the U.S. Forest Service, the National Fish and
Wildlife Foundation,58 coastal specialists from Coastal Zone Management
56

Adam Stein, Senior Coastal Hazards Specialist, presented on the National Oceanic and
Atmospheric Administration (NOAA), focusing on how the NOAA Office for Coastal
Management provides the products, services, and funding that coastal managers need to address
coastal resilience across fisheries, research, weather, marine aviation, and operations. The Coastal
Zone Management Program consists of 34 states and territories that provides funding from
Congress to establish a federal-state partnership. NOAA seeks to support policy and decision
makers at all levels by developing information products, in person training, and providing data,
tools, and grants related to natural infrastructure. There is opportunity for overlap between NOAA
and the state Sea Grant programs, state/local governments, base commands, and the private sectors
to assist with coastal resilience efforts.
57
Eric Bush, Chief, Planning and Policy Director, Deep Draft Navigation Planning Center of
Expertise, U.S. Army Corps of Eng’rs, South Atlantic Div., presented on the status of the USACE
South Atlantic Coastal Study (SACS) and discussed other immediate resilience opportunities
through the USACE feasibility studies including incorporating resilience into already existing
projects. The SACS is modeled after a similar study conducted along the North Atlantic coast
after Hurricane Sandy. It will identify the risks and vulnerabilities of the coastline of the six
SERPPAS states (North Carolina, South Carolina, Georgia, Florida, Alabama, and Mississippi),
Puerto Rico and the U.S. Virgin Islands to increased hurricane and storm damage as a result of sea
level rise. Currently, the four-year study is in its first year and is an opportunity to leverage and
build upon existing resources, data, and tools.
58
Jay Jensen, Director, Southern Regional Office, the National Fish and Wildlife Foundation
(NFWF), informed attendees of the type of support NFWF can deliver towards conservation
projects. NFWF is focused on building public-private partnerships and supplying funding for
projects that are ready to implement, i.e. the “boots on the ground/shovel-ready” type projects. It is
the largest conservation fund grant maker in the country, outside of the federal government.
NFWF funding is not typically allocated for planning purposes, but the DoD Office of Economic
Adjustment (OEA) has funding available to assist with planning if the project is tied to installation
communities. Mr. Jessen highlighted the following initiatives:

•

The National Coastal Resilience Fund (NCRF), a partnership with NOAA, was formed
after Hurricane Sandy, with the next slate of grants to be announced in November 2020.
It hits the sweet spot of helping to protect both human communities and wildlife
communities, providing communities with protection from impacts of sea-level rise,
changing flood patterns, coastal erosion, increased frequency and intensity of storms and
protecting and restoring habitat for fish and wildlife.

•

The Emergency Coastal Resilience Fund (ECRF) was recently established to assist with
the resilience of coastal communities located within federally declared disaster areas
impacted by hurricanes Florence and Michael, Typhoon Yutu, and wildfires in 2018,
with many eligible areas located within the southeast.

•

The recently created Coastal Resilience Evaluation and Siting Tool (CREST) is an online
tool meant to identify the intersection between where human community assets and
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programs in the Southeast, the Carolina Integrated Sciences & Assessments
(CISA), and the Gulf of Mexico Alliance (GOMA).
B. Workshop Discussion and Findings
In addition to being designed to build a critical link among Sea Grant
programs, military installations, and the regional natural resources leaders in the
Southeast, the agenda for the meeting sought to increase understanding on 1)

SERPPAS goals and needs for military readiness on the coast; 2) State and local
laws and policies influencing coastal decision-making; and 3) innovative
engineering options that incorporate natural systems.59 The meeting also
concluded with a brainstorming session designed to identify specific pilot projects
to pursue across the Southeast region that enhance resilience for the benefit of
military readiness and surrounding communities. Discussion findings from the
workshop are described in each of these areas below.
i.

Goals and Needs for Military Readiness on the
Coast
1. Overview

A significant portion of the workshop was dedicated to increasing
participants’ understanding of military goals and challenges. After an introduction
from SERPPAS, Marine Extension-Georgia Sea Grant, NOAA, and the National
Fish and Wildlife Foundation60 about their programs and resilience goals, the
workshop turned to an overview of why climate impacts are important to DoD, as
the agency must be able to adapt to any threat, including those brought on by
climate-related or weather-related events.61 Wildfires, severe flooding, and storms
wildlife community assets meet in order to assist with decision making. CREST
identifies Resilience Hubs, areas of open space where projects may have the greatest
potential to benefit both human community and fish and wildlife resilience.
59
Meeting Summary, supra note 3.
60
Jay Jensen, National Fish and Wildlife Foundation, Presentation at Collaborating Towards
Coastal Resilience in the Southeast Workshop, Coastal Resilience NFWF Funding Opportunities
(Aug. 27, 2019).
61
Gemeinhardt Presentation, supra note 8. The presentation also identified the following related
policies, tools, and reports: DoD Directive 4715.21, Climate Change Adaptation and Resilience;
DoD Instruction 6055.17, DoD Emergency Management Program; Climate Adaptation for DoD
Natural Resource Managers, May 2019; Report on Effects of a Changing Climate to the
Department of Defense, January 2019; Department of Defense Climate-Related Risk to DoD
Infrastructure Initial Vulnerability Assessment Survey (SLVAS) Report, January 2018; Climate
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all significantly impact installations, and a changing climate is a national security
issue with potential impacts to DoD missions, operational plans, and installations.
It was noted that increasing coverage of land from nuisance flooding during high
ties was already affecting many coastal communities surrounding military
installations, including Naval Station Norfolk. Specifically, in the Report on
Effects of a Changing Climate to the Department of Defense released in January
2019, vulnerability assessments of seventy-nine mission assurance priority
installations resulted in the following findings:
•

•
•
•

Flooding: 60 of the 79 installations have experienced or are
vulnerable to flooding, including 16 of the 18 Navy
installations.
Wildfires: 43 of the 79 installations are vulnerable to wildfires,
including 32 Air Force installations assessed.
Drought: 48 of the 79 installations are vulnerable to drought,
including all 18 Navy installations assessed.
Compound Risk: Of the 79 installations assessed, 57 are
vulnerable to more than one climate-related hazard.62
2. Navy Mission Impacts in the Southeast

This broad overview was followed by a presentation that provided specific
examples of Navy mission impacts, resiliency priorities, and challenges from
climate change, including energy, infrastructure, and roads.63 It was emphasized
that Navy Southeast is aviation-based and that the Southeast is also the primary
training location for operational units.64 While the region is aviation-focused,
access to “blue water training” is necessary: they must train 300-350 ships, which
requires ports, infrastructure, facilities, and ranges, making partnerships with
communities a priority. As severe weather events have increased in the Southeast
over the last few years, primary concerns include hurricanes, storm surges,
Change Planning Handbook, Installation Adaptation and Resilience, Naval Facilities Engineering
Command, January 2017; Regional Sea Level Scenarios for Coastal Risk Management
(CARSWG) Report and Database, April 2016; DoD Climate Change Adaptation Roadmap,
October 2014.
62
Id.
63
Brock Durig, Navy REC/Fleet Operational Support, Presentation at Collaborating Towards
Coastal Resilience in the Southeast Workshop, U.S. Navy Region Southeast Navy Resiliency
Priorities & Challenges (Aug. 27, 2019).
64
For example, all Carrier Strike Groups are certified for deployment in the Southeast operation
areas and ranges. Id.
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erosion, and extreme tides. Actions being taken or considered to address these
concerns include: requiring that Inspector General reports evaluate port facility
resiliency and sustainability; requiring that Integrated Natural Resource Plans
(INRMP’s) incorporate resilience/sustainability concepts in plans and associated
projects; and regional and local partnerships to increase resiliency.65
3. Tyndall Air Force Base: Post-hurricane Resilience
Efforts
Two biologists from the U.S. Fish and Wildlife Service working as
liaisons with Tyndall Air Force Base provided an update on the ongoing recovery
actions at the installation following Hurricane Michael, the third most intense
hurricane in U.S. history.66 After the Category 5 hurricane with maximum
sustained winds of 160 mph hit the base, approximately 60% of the buildings on
base were destroyed, 12,000 acres of mature slash pine sustained catastrophic or
severe damage, and a 15-foot storm surge severely eroded the “East End” of the
base’s beachfront, threatening endangered beach mice and sea turtles.
As devastating as the storm was, the base is recovering with a significant
coastal resilience focus in several areas. The base is now being rebuilt as a “Base
of the Future,” a collaborative effort between DoD, private industry, and federal
agencies to rebuild in a resilient and sustainable manner. New infrastructure will
be rebuilt 14-19 feet above sea level and be able to withstand 150-180 mph winds,
with mission critical areas built to sustain 230 mph winds. A JLUS was recently
funded and is in the planning stages with the surrounding communities.67 In
addition, with the destruction of existing slash pine forests, goals within a current
landscape plan to convert to more resilient longleaf pine have been accelerated to
four years from 35 years. One unexpected – but happy – outcome of the workshop
involved connecting a funding partner with Tyndall’s restoration efforts, with the
Arbor Day Foundation providing funding for six million longleaf seedlings to
reforest nine thousand acres on the base.

65

Id.
Melanie Kaeser, U.S. Fish & Wildlife Serv., Nat. Res. Liason for Tyndall Air Force Base, and
Gianfranco Basili, U.S. Fish & Wildlife Serv., Air Force P’ship Coordinator, Presentation at
Collaborating Towards Coastal Resilience in the Southeast Workshop, Tyndall Air Force Base
Update (Aug. 27, 2019).
67
See TYNDALL AFB – BAY COUNTY COMPATIBLE USE PLAN, https://www.tyndalljlus.com/ (last
visited June 24, 2020).
66

56

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

A series of potential best practices and resilient outcomes related to
coastal habitat impacts also are developing at Tyndall. The base is protected by a
series of barrier islands, and damage to these islands from the hurricane was
varied. Overall, a year later, dune system and listed species are rebounding.
Initial assessments related to the base’s recovery are highlighting the importance
of maintaining a “second line of defense,” namely the dune system area inland
between the barrier islands and the mainland, to protect inland built infrastructure
and create refugia or “stepping stones” for wildlife and vegetation to migrate as
sea levels rise. Other resiliency opportunities also exist including improving
natural systems and wetlands through hydrologic restoration. Additionally, a state
highway currently runs through the base on route to Mexico Beach. Before the
hurricane, plans were already being made to redirect the road; after the hurricane,
those plans have accelerated. Creating an alternate route moves the highway
inland, reduces prescribed fire constraints and wildlife road mortality, and
alleviates base security issues.
4. DoD Funding Opportunities: REPI and Compatible
Use Plans
After these examples of challenges and priorities from the military
perspective were presented, the workshop turned to learning more about funding
and partnership opportunities for resilience and discussion of specific resiliencerelated projects funded by military programs. The REPI program, in particular,
has great potential to support resilience efforts, particularly with respect to
landscape partnerships, stakeholder engagement, and encroachment management
projects that involve purchasing buffer lands and supporting habitat restoration.68
Since 2004, approximately $857 million in DoD funding and $788 million
in partner funding from other federal programs as well as state, local, and nongovernmental organizations have supported REPI projects. Supported by an
68

REPI is discussed here in the context of the SERRPAS workshop. For further detail on the REPI
program, see discussion supra Section III.A. The Sikes Act of 1960 is foundational to DoD’s
natural resource management efforts. It provides that the Secretary of Defense “shall carry out a
program to provide for the conservation and rehabilitation of natural resources on military
installations.” 16 U.S.C.A. § 670a. DoD works with FWS to develop and implement Integrated
Natural Resources Management Plans (INRMPs), which must consider the management of
resources and issues such as wetlands, endangered species, invasive species and migratory birds
on military installations across the United States. See Major Teresa K. Hollingsworth, The Sikes
Act Improvement Act of 1997: Examining the Changes for the Department of Defense, 46 A.F. L.
REV. 109, 112 (1999).
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annual line-item by Congress, REPI funding is based on requirements for funding
generated by military departments based on installation-level projects.69 Fiscal
year 2019 represented the highest request to the DoD REPI program from military
departments for funding -- $216 million – in the history of the program.70
Congress ultimately approved $85 million in fiscal year 2019, $10 million more
than DoD’s Presidential Budget Request. REPI funding supports stakeholder
engagement, landscape partnerships, and encroachment management projects,
which account for 90% of REPI funding and occur at the installation level.71
REPI, it was emphasized, works in large part because of DoD and installation
partnerships with land trust organizations, federal and state agencies, counties and
local communities – “all dependent on voluntary, private landowner
participation.”72 Through these efforts, more than 586,000 acres at or near 106
installations and ranges in 33 states have been protected.73
DoD has had the authority to perform natural resource conservation
projects on off-installation lands where it does not have a real property interest.74
However, the DoD did not have the authority to make long-term financial
obligations to an off-site project until the Sikes Act was amended in 2013 in an
effort to promote the use of cooperative agreements for land management related
to DoD readiness activities.75 Under the amended Sikes Act, the DoD was given
the authority to make long-term financial commitments through cooperative
agreements for natural resource conservation projects.76 The Sikes Act has given
REPI authority to expand its resiliency efforts, demonstrated through a case study
conducted at Naval Weapons Station Earle in New Jersey.77
69

Andrew Porth, REPI Program, Office of the Assistant Sec’y of Def., Presentation at
Collaborating Towards Coastal Resilience in the Southeast Workshop, The REPI Program:
Resiliency Projects that Support Military Readiness (Aug. 27, 2019) [hereinafter Porth
Presentation].
70
Id.
71
In addition to acquiring real estate interests, which provide for the permanent preservation of
lands, the 10 U.S.C. § 2684a authority provides for the restoration and management of natural
resources and habitat, as well as the ability to provide funding for long-term management via
stewardship endowments. Section 2684a also provides for a “funds as match” authority – allowing
DoD REPI funds to be considered a non-federal match for USDA and DOI programs. REPI can
also fund off-installation natural resources management pursuant to 16 U.S.C § 670c-1 – The
Sikes Act.
72
Porth Presentation, supra note 69.
73
Id.
74
H.R. Rep. No. 113-115, pt. 1, at 3 (2013).
75
Id.
76
Id.
77
Meeting Summary, supra note 3.
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At the workshop, Naval Weapons Station (NWS) Earle, the Navy base
tasked with providing ordnance for all Atlantic Fleet Carrier and Expeditionary
Strike Groups, was described of as an example of how DoD is leveraging
expanded §2684(a) authority by protecting lands that improve its resilience
against future water shortages and extreme weather events. When Hurricane
Sandy hit the New Jersey coastline in 2012, NWS Earle and the surrounding
community experienced damages that took three years and $50 million to repair.
A current effort by NWS Earle to preserve wetlands and coastal buffer areas is
providing space for local governments and non-governmental organizations to
plan and execute storm resiliency projects, ultimately sustaining the installation
long term by mitigating future costs from storm damage. In addition to preventing
future damages from storm surge and stormwater impacts, the base is also using
REPI and partner funds to protect lands around their drinking water reservoir and
recharge areas for limited groundwater resources, helping ensuring drinking water
for 500,000 people. The REPI program points to NWS Earle as a good example of
how natural or “green” infrastructure solutions can promote installation resilience
as they enhance benefits provided by natural systems, reduce erosion and
flooding, attenuate wave energy and storm surge, retain floodwaters, enhance
water quality and groundwater recharge, and reduce runoff. They observe, also,
that natural infrastructure solutions are often more cost effective than the
installation of “gray” or built infrastructure, and can encompass a wide range of
possible actions under the REPI program, including:

78

•

Restoring historical hydrology—e.g., wetlands and coastal
marshes

•

Reestablishing oyster reefs and submerged aquatic vegetation

•

Restoring shoreline and dune vegetation

•

Removing vegetation that restricts rainwater infiltration

•

Enhancing riparian buffers

•

Restoring high value habitat.78

Id.
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The Compatible Use Plan was also highlighted as a tool to promote
installation resilience and readiness.79 DoD’s Office of Economic Adjustment
(OEA) is available to assist states and communities in responding to major
defense actions, including base closures and realignments, base expansions, DoD
personnel reductions, industry/contractor reductions, and operational/training
impacts, as civilian encroachment upon a military installation is likely to impair
continued operation utility. Funding opportunities are available for resiliencyrelated projects. Specifically, the Compatible Use Program Funding is available to
assist state and local governments with undertaking a Compatible Use Plan
(CUP), formerly called a Joint Land Use Study, in response to encroachment
concerns created by a variety of challenges such as population growth,
endangered species, water quality and quantity, and climate resilience. There are
three ways to receive funding: installation nomination for CUP by the
installation’s commander, a community proposal under a 2019 Federal Funding
Opportunity for Military Installation Resilience, and OEA technical and financial
assistance to implement CUP recommendations. For installations that haven’t had
a JLUS completed in more than five years, OEA emphasized that it is
encouraging installations to do a CUP. OEA also previewed an upcoming federal
funding opportunity for military installation resilience that was announced near
the time of the workshop. Under DoD’s new authority, communities may request
funding from OEA for community planning assistance to assist states and
communities to work with their local military installations to promote and guide
civilian development and activities which are compatible and support the longterm readiness and operability of military installations.80
To support coastal resilience specifically, OEA is able to fund planning
grants and some implementation grants, but not infrastructure. Often the catalyst
for broader state and local plans and grant-funded efforts, OEA can establish the
framework for conservation buffering, agricultural preservation, potential Sentinel
Landscapes, and coastal resilience. For example, the community-driven CUP
planning process can support the identification of parcels suitable for conservation
partnering and community infrastructure assessments with the changing climate.
Resilience projects funded by OEA include Marine Corps Air Station (MCAS)
Beaufort/Marine Corps Recruit Depot (MCRD) at Parris Island, SC;81 Joint Base
79

Margit Myers, Dep’t of Def., Office of Econ. Adjustment, Presentation at Collaborating
Towards Coastal Resilience in the Southeast Workshop, Compatible Use Plans (Aug. 27, 2019).
80
See Announcement of Federal Funding Opportunity, supra note 43; 10 U.S.C. § 2391.
81
For this project, the grantee was the Lowcountry Council of Governments in South Carolina.
The scope of the project was described as “[h]igh-level evaluation of outside the base
infrastructure to develop a funding prioritization list of local infrastructure assets critical to the
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Langly-Eustis, VA;82 Naval Weapons Station in Earle, NJ;83 and Hampton Roads,
Virginia.84
The Strategic Environmental Research and Development Program
(SERDP), one of DoD’s environmental research programs, is yet another way
DoD is connecting environmental sustainability to support installation resilience
and readiness. Established in 1990, SERDP is a partnership among DoD, the
Department of Energy (DOE), and the Environmental Protection Agency (EPA)
that invests in basic and applied research and advanced development.85 SERDP
focuses on research projects that develop and apply innovative environmental
technologies that reduce costs, risks, and time related to solving environmental
challenges while also enhancing military readiness.86
Dr. Susan Cohen discussed the Defense Coastal/Estuarine Research
Program (DCERP) at Marine Corps Base Camp Lejeune, where she served as a
community and military supporting the USMC F-35B training mission at MCAS Beaufort and
recruit training at MCRD Parris Island, which may be jeopardized by recurrent flooding.” MARGIT
MYERS, OFFICE OF THE ASSISTANT SEC’Y OF DEF., U.S. DEP’T OF DEF., COMPATIBLE USE PLAN: A
TOOL TO PROMOTE INSTALLATION READINESS AND RESILIENCY 9, available at
https://serppas.org/media/2920/oea-compatible-use-plan.pdf (last visited June 24, 2020). The
project resulted in investments made to relocate sewage pumping stations and the City of Beaufort
funding a multi-million dollar comprehensive stormwater drainage plan for Mossy Oaks, an area
that experiences routine flooding, “is home to many military service members”, and “is a
thoroughfare to Beaufort Memorial Hospital,” all “of which affects the quality of life of service
members.” Id.
82
For this project, the grantee was the City of Newport News. The scope of the project was
described as “update[ing] the 2010 Joint Land Use Study to identify land on and off JBLE that are
susceptible to flooding and other potential environmental impacts on the installations,” with
Virginia and the communities “working closely with the Air Force, the Army, and OEA on
installation resilience strategies, such as flood mitigation and stormwater management to help
protect JBLE.” Id. at 10. The project resulted in an implementation grant to the City of Hampton
“from OEA primarily to plan for rerouting traffic and relocating” the main gate “due to flooding
and safety concerns.” Id.
83
See supra at Section IV.B.1.d. For this project, the grantee was Monmouth County, NJ. The
scope of the project was described as a resilience plan “to include site selection for reshoring
efforts” in addition to creating “a network of 40 NGO, state, county and local officials focused on
the long-term sustainability of the Navy mission and the storm resilience of the community.”
Myers, supra note 81, at 11. The project resulted in identifying “over twenty nature based
adaptation projects that enhance storm resilience in the communities supporting NWS Earle.” Id.
84
See supra Section III.B.
85
About SERDP, SERDP, https://www.serdp-estcp.org/About-SERDP-and-ESTCP/About-SERDP
(last visited June 24, 2020).
86
For information about SERDP’s process for proposals, see id.
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researcher and on-site coordinator of a ten-year study (2007-2017) that focused on
sustaining the military mission of training and readiness by understanding the
function, resilience, and vulnerability of ecosystems in the context of climate
change.87 Located in North Carolina, Camp Lejeune is the U.S. Marine Corp’s
largest amphibious training base.88 Home to more than 40,000 Marines and
sailors, Camp Lejeune covers approximately 150,000 acres, of which 12% is
water.89
Structured to be a highly integrated monitoring and research effort,
DCERP studied four different ecosystems: aquatic/estuarine, coastal wetlands,
coastal barrier, and terrestrial uplands. Important results include:
•

A new method was developed to determine how the estuary
“breathes;”

•

Fertilization may help coastal marshes keep pace with sea level
rise;

•

Climate change over the last 30 years has changed life history
traits of red cockaded woodpeckers;

•

New findings altering current understandings of barrier island
overwash leading to improvements related to predictions of
shoreline position, dune elevation, and resistance to flooding;

•

Tidal influence from rising sea level observed further
upstream;

•

Rise in water temperature in coastal tributary creeks, with
higher temperatures – sometimes as much as 8% higher – in
more developed watersheds with more impervious surface;

87

Susan Cohen, SERDP, Presentation at Collaborating Towards Coastal Resilience in the
Southeast Workshop, Environmental Sustainability to Support Mission Readiness Defense
Coastal/Estuarine Research Program Marine Corps Base Camp Lejeune (Aug. 27, 2019)
[hereinafter Cohen Presentation]; See Defense Coastal/Estuarine Research Program, SERDP,
https://www.serdp-estcp.org/Featured-Initiatives/Conservation/Defense-Coastal-EstuarineResearch-Program (last visited June 24, 2020).
88
Defense Coastal/Estuarine Research Program, supra note 87.
89
Id.
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•

Climate change to beach landscapes may impact sea turtle
selection of a nesting site; and

•

Intracoastal Waterway acts to trap sand destined for mainland
marshes.90

At the workshop, Dr. Cohen also discussed the goal of increasing the
resilience of Camp Lejeune’s salt marshes from rising sea levels in order to
support the military mission and retain the marshes ecosystem service functions.91
The project found that:
•

When shoreline stabilization is required to protect
infrastructure, almost the entire shoreline at Camp Lejuene was
suitable for Living Shorelines;92

•

Shoreline armoring should be avoided to minimize the adverse
impacts on ecosystem function;

•

Marshes need space to allow for upland migration by, where
possible, locating built infrastructure away from estuarine
shorelines to facilitate future marsh migration in response to
rising sea levels;

•

Fragmented and low-lying marshes near the New River Inlet
are candidates for thin-layer application of dredged sediment to
increase resiliency to sea level rise; and

•

Splash Points for amphibious training may be improved by
hardening the exit and entry ramps and by adding a Living
Shoreline installation adjacent to the ramps.93

90

Id.
Cohen Presentation, supra note 87.
92
For more information about living shorelines, see Understanding Living Shorelines, NOAA
FISHERIES, https://www.fisheries.noaa.gov/insight/understanding-living-shorelines (last visited
June 24, 2020). Generally, living shorelines use plants or natural elements such as oysters to
stabilize coastal and estuarine shorelines in combination with or in lieu of hard structures such as
bulkheads. Living shorelines are typically more resilient to storms and improve habitat and water
quality.
93
Cohen Presentation, supra note 87.
91
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In addition, several lessons learned from the project were also discussed:
•

Expertise matters. You can’t expect natural resource specialists
to be climate resilience experts. Natural resources managers are
often asked to be climate scientists while climate scientists are
often asked to be natural resource managers, even though the
expertise is much different.

•

Climate resilience efforts cannot necessarily be rolled into
existing efforts without an influx of funding. People and
resources are needed.

•

Complicated structure of decision-making. Appraising
alternatives informally is not ideal; decisions must be justified
to the command and resilience priorities set. Installation-level
personnel need to be empowered to make resilience decisions.

•

Monitoring is critical but difficult to emphasize when results
aren’t seen for many years.

•

Resilience management is not always a priority, and the benefit
from management for resilience is not readily apparent or
urgent. Even with uncertainty, managing for overall resilience
is never a bad decision.

•

Scale matters. Everything is connected. Scale and connectivity
informs who your partners are, and those partners may have
different contexts.

•

Large research programs are not necessary to do resilience.
Management for resilience may be occurring now (like
managing for longleaf pine and fire), and the question may be
whether it is for today’s or tomorrow’s conditions.

As SERPPAS continues its coastal resilience work, recommendations
included designing a letter/questionnaire to be sent to coastal installation
commanders to determine where they think there is risk, and seeking input from
military services on baseline conditions and most significant risks to the natural
and built environment that threaten mission sustainment at bases and ranges in the
SERPPAS region, with emphasis on those in coastal areas. Finally, in regards to
expertise, there is a gap between the academic community and end users who can
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implement the science. Additional tools for the end users can help to bridge that
gap.
5. The USACE South Atlantic Coastal Study
A shared priority for both SERPPAS and Sea Grant programs is to
develop and/or utilize available tools that are designed to inform decision-making
as communities plan for coastal resilience. As a lunch discussion, Eric Bush,
Chief, Planning and Policy Director of Deep Draft Navigation Planning Center of
Expertise U.S. Army Corps of Engineers South Atlantic Division, presented on
the status of the USACE South Atlantic Coastal Study (SACS).94 Modelled on
the study conducted in the Northeast after Hurricane Sandy, the SACs is designed
to provide “a common understanding of vulnerabilities to coastal storms and sea
level rise …. along the South Atlantic and Gulf Coast shorelines, including the
territories of Puerto Rico and the U.S. Virgin Islands.95 All six SERPPAS states
(North Carolina, South Carolina, Georgia, Florida, Alabama, and Mississippi) are
included within the study, which will occur in tiers. SACS Tier 1 Risk
Assessment, which is occurring now, calculates risk in terms of consequence and
hazard. The Tier 2 Risk Assessment will add vulnerability into the equation, and
also presents an opportunity for local stakeholders, including military
installations, to engage with USACE’s process at specific locations across the
region.96 The SACS is an opportunity for SERPPAS and Sea Grant programs to
leverage and build upon existing resources, data, and tools. Mr. Bush observed
that USACE is currently brainstorming ways to include more DoD data into the
study. He also noted that more communication was needed related to the kinds of
coastal resilience tools being created and DoD’s decision-making needs.
ii. State and Local: Perspectives and Law and Policy
Questions
Because many of the land use and planning actions that need to be taken to
promote resilience will occur at the state and local levels, the workshop also
included a session designed to highlight the state and local perspective on
94

Eric Bush, U.S.Army Corps of Eng’rs, Presentation at Collaborating Towards Coastal
Resilience in the Southeast Workshop, The South Atlantic Coastal Study: Creating a Shared
Vision to Address Coastal Vulnerability (Aug. 27, 2019) [hereinafter Bush Presentation]; See
South Atlantic Coastal Study- SACS, U.S. Army Corps of Eng’rs,
https://www.sad.usace.army.mil/SACS/ (last visited June 24, 2020).
95
Bush Presentation, supra note 94.
96
Id.
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resilience issues and their experiences, if any, working with the military. This
discussion set the stage for a brief overview of the primary law and policy issues
that are arising in the local resilience planning context.
1. The State and Local Perspective
The workshop was designed to provide participants with a better
understanding of the state and local experiences dealing with resilience, such as
coastal resilience priorities and challenges, examples of working with the
military, lessons learned, and further opportunities to partner with the military on
resilience. The panel began with Jennifer Kline, Coastal Hazards Specialist with
the Coastal and Ocean Management Program at Georgia’s Coastal Resources
Division.97 In Georgia, the Georgia Coastal Resources Division’s Coastal Zone
Management Program oversees eleven coastal counties and acts as a liaison
between federal/state agencies and local government. Just a decade ago, no longterm coastal planning was occurring on the coast. With the FEMA Natural
Disaster Recovery Framework, which came into effect in 2011, and efforts by
Georgia’s Coastal Resources Division (CRD), a significant amount of resiliencerelated work has occurred. For example, CRD currently has a project to prepare to
mitigate flooding using green infrastructure, focusing on Tybee Island. More
generally, CRD has funded land acquisition, conservation, and LIDAR imagery to
assist local communities. In 2018, the agency hosted the first climate conference
in Georgia, with the next conference to be held in November 2020. Ms. Kline
emphasized that it was a challenge, sometimes, for local governments to acquire
funding from agencies or private funders when the emphasis is purely on
97

This program is part of the Georgia Coastal Management Program, which was approved by
NOAA in 1998 under the Coastal Zone Management Act (CZMA). Administered by NOAA, the
CZMA provides for management of the nation’s coastal waters and their “adjacent shorelines,”
which include estuarine areas such as sounds, bays, lagoons, and bayous. 16 U.S.C. §§ 1451-1466
Thirty-four coastal states and territories currently participate in the National Coastal Zone
Management Program. Described as a “voluntary partnership between the federal government and
coastal and Great Lakes states and territories [that] provides the basis for protecting, restoring, and
responsibly developing our nation’s diverse coastal communities and resources,” the program is
designed to encourage states to exercise full authority of the lands and waters in their coastal zone
and to provide federal assistance when they do so. 16 U.S.C. § 1451(i). Under the CZMA, states
become eligible for federal grants if they develop coastal management plans approved by NOAA.
These plans, among other things, must control uses that impact the state’s coastal zone. State
programs must coordinate with all local, area-wide, and interstate plans applicable to the coastal
zone program area as well as have adopted a process for continuing coordination between the state
management agency and other governmental agencies having responsibilities with regard to the
zone. 16 U.S.C. § 1455(d)(3).
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construction – more funding is needed for planning so that communities are ready
to do “shovel ready” projects.
Barbara Neale, Senior Program Analyst with the Office of Ocean and
Coastal Resource Management at the South Carolina Department of Health &
Environmental Control, observed that coastal resilience work began when South
Carolina’s CZMA program began in the early 1970s, noting that, while the word
“resilience” has only been recently used, much of the work being done to manage
the coastal areas, such as maintain waterfronts, directly relates to resilience
efforts. As a recent example, Ms. Neale described a project creating a living
shoreline at Marine Corps Air Station Beaufort. She noted that a primary
challenge when working with other agencies or DoD is making sure that the scale
of tools provided applies to local governments.
Michelle Lovejoy, with the North Carolina Foundation for Soil & Water
Conservation and the North Carolina Sentinel Landscape Partnership, described
the Eastern North Carolina Sentinel Landscape Partnership (ENCSL), which
includes several installations within its scope.98 She explained that, within the 30plus member partnership, all partners have an equitable seat at the table, small
and large, local and state. She emphasized that private landowner engagement is
crucial, noting how the ENCSL has engaged private landowners in numerous
projects including the EnvisionEAST-2050 Exercise where participants
envisioned future population, jobs, green space, and transportation infrastructure
throughout the state; the FloodWise Pilot which looks at conservation through the
lens of resilience by bringing in the agricultural community to design watershedlevel approaches that would lessen floods; and the Hurricane Florence
Agricultural Disaster Program of 2018 that supplied farms with immediate relief.
She emphasized the need to include agriculture as part of resiliency, as it is often
the leading economic driver in a state and/or local community. Ms. Lovejoy
observed that one challenge with working with military installations is the change
in installation leadership every two to three years, noting the need to reeducate
base leadership because otherwise communication gaps will result.
Rhonda Price, Deputy Director for the Office of Restoration and
Resiliency at the Mississippi Department of Marine Resources, noted that the
98

U.S. DEP’T OF AGRIC., U.S. DEP’T OF DEF., U.S. DEP’T OF INTERIOR, NORTH CAROLINA
SENTINEL LANDSCAPES: THE POWER OF PARTNERSHIPS, available at
https://serppas.org/media/2925/eastern-north-carolina-sentinel-landscape-outreach.pdf (last visited
June 24, 2020).
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Mississippi CZM Program, which was formed in the 1990s, is a relatively new
one. Monitoring and collecting baseline data to measure resilience is a major
focus, as well as long term strategy planning and the permitting process. Ms.
Price described how the Gulf of Mexico Alliance (GOMA) is very involved in the
coastal resilience efforts in Mississippi, using six priority issue teams, including a
resilience team, to enhance the environmental and economic health of the Gulf of
Mexico.99 The current campaign, Embrace the Gulf, is a year-long campaign for
the region to become more resilient to freshwater inflow.
2. Legal Baselines
Policy and legal frameworks obviously influence coastal decision-making.
To provide an overview of the region, Dave Blalock, counsel for DoD’s Regional
Environmental Coordinators (REC), described how he serves as an interface
between state policymakers and DoD for the region. In each EPA region, there is
a designated REC that functions as a liaison for the region on environmental
issues – someone who is able to speak to installations and provide a more direct
line to military headquarters when needed. Mr. Blalock noted how DoD
recognizes climate change as a threat to national defense, and installations must
be prepared to address impacts, including how that relates to aspects outside
installation borders. He pointed out how REPI, OEA’s enabling statute, and the
Sikes Act were all modified with the National Defense Authorization Act of 2019
to include “military installation resilience.”
Thomas Ruppert, Coastal Resilience Specialist with Florida Sea Grant,
spoke about some of the legal and policy drivers surrounding resilience,
particularly at the local level. Infrastructure is extremely important to public
works and city managers, and nuisance claims have arisen due to the insufficient
maintenance of infrastructure not being able to control flooding. Mr. Ruppert
discussed current and potential policy drivers, which included the following:
Current Policy Drivers

99

•

Expense of modifying/maintaining/creating infrastructure
services (drainage, seawalls, roads, sewer/water treatment,
potable, electric, etc.);

•

Rising flood insurance rates;

See GULF OF MEXICO ALLIANCE, https://gulfofmexicoalliance.org/ (last visited June 24, 2020).
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•

Rising homeowners’ insurance;

•

Bond ratings (i.e.—Moody’s and other ratings companies
downgrading local governments not actively preparing); and

•

Equity/social justice/gentrification/displacement.

Potential Policy Drivers
•

Decreasing property values;

•

Increasing limitations on long-term bank mortgages in some
areas; and

•

Reduced local government income as local government
expenses rise (and property taxes fall).

Mr. Ruppert also provided an overview of how constitutional property
rights claims (“takings”) could occur through perceived insufficient maintenance
of infrastructure (i.e.—roads flooded or washed out; excessive flooding due to nolonger adequate drainage).100 He also discussed how local governments could face
mandamus actions brought to compel government to act to control flooding;
nuisance claims brought for failure to control flooding; and negligence claims
brought for failure to control flooding.101

100

See Thomas Ruppert, Castles—and Roads—in the Sand: Do All Roads Lead to a “Taking”?,
48 ENVTL. L. REP. 10914 (2018) (arguing that extending the ministerial/operational-level duty of
maintenance to include inordinately difficult, expensive, or unique or unusual work would
undermine the core distinction in tort law between ministerial/operational-level maintenance and
discretionary/planning-level work that enjoys sovereign immunity, as such discretionary/planninglevel decisions are the exclusive realm of the legislative branch of government and should not be
interfered with by courts). See also Thomas Ruppert & Carly Grimm, Drowning in Place: Local
Government Costs and Liabilities for Flooding Due to Sea-Level Rise, 87 FLA. B.J. 29 (2013)
(arguing that modifications to stormwater systems to provide the same level of drainage despite
higher sea-levels causing the system to drain less efficiently constitutes a discretionary decision to
upgrade rather than a mere “operational” maintenance decision).
101
See Shana C. Jones, et. al., Roads to Nowhere in Four States: State and Local Governments in
the Atlantic Southeast Facing Sea-Level Rise, 44 COLUM. J. OF ENVTL. L. 67-138 (2019).
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iii. Engineering with Nature: Promoting Coastal
Resilience
Given the high interest among workshop partners in furthering land
conservation, habitat preservation, and coastal resilience, the final workshop
presentation focused on how innovative engineering options that incorporate
natural systems – also known as nature-based engineering – can promote coastal
resilience. Dr. Todd Bridges, Army Senior Research Scientist for Environmental
Science, U.S. Army Corps of Engineers, discussed Engineering With Nature
(EWN), a Corps’ initiative that “intentionally aligns natural engineering processes
to efficiently and sustainably deliver economic, environmental, and social
benefits,” which result in “triple win outcomes.”102 With more than four million
miles of roadways, 640,000 of high-voltage transmission lines, more than 90,000
dams, and 4,500 military installations, Dr. Bridges observed that the 20th century
could be fairly characterized as the “age of infrastructure.” Nature-based
engineering, on the other hand, extends our traditional definition of what
constitutes infrastructure as it seeks to use natural process to maximum benefit
instead of resorting, entirely, to built or “grey” infrastructure. Under this broader
conception, Dr. Bridges made the case that land could be understood as the largest
category of infrastructure on military installations, with DoD owning 19 million
acres, and should be protected and enhanced as such.
Specifically, Dr. Bridges pointed to Horseshoe Bend Island in Louisiana
as an example of nature-based engineering where the river was used to engineer
the desired future. In the project, dredged sediment was strategically placed in the
middle of the river, upriver from an island. Over the course of twelve years,
another island was created, producing a shift in the channel, shortening transit
distance, and creating a channel that moved sediment more efficiently. This
resulted in less annual dredging – saving $1 million annually – and lower carbon
emissions. It also created a diverse habitat with abundant plants and wildlife used
recreationally by the local community. As another example, Dr. Bridges pointed
to the economic value of coastal wetlands following Hurricane Sandy. Using riskindustry based tools, it was estimated that existing wetlands saved more than $625

102

Todd Bridges, Senior Research Scientist, U.S. Army Corps of Eng’rs, Presentation at
Collaborating Towards Coastal Resilience in the Southeast Workshop, Engineering with Nature
for Resilience (Aug. 27, 2019); See also ENG’G WITH NATURE, www.engineeringwithnature.org
(last visited June 24, 2020).
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million in flood damages in the northeast Atlantic region following the storm.103
In addition to providing numerous examples of EWN techniques and practices
being incorporated into USACE infrastructures, Dr. Bridges directed workshop
participants to the publicly available Natural Infrastructure Opportunities Tool,
an online resource where groups can share data in spatial context to identify
opportunities for beneficial use.104 Finally, Dr. Bridges underscored that EWN is
focused on forecasting future need as opposed to restoring past conditions, with
major emphasis place on multi-organization collaborations such as SERPPAS.
Dr. Brian Bledsoe, Professor in Resilient Infrastructure at the University
of Georgia’s College of Engineering and Director of the Institute for Resilient
Infrastructure Systems,105 built upon Dr. Bridges’ discussion. 106 He emphasized
that nature-based infrastructure can and should work in harmony with
conventional gray infrastructure to improve system performance and resilience.
He also explained that nature-based infrastructure is a highly interdisciplinary
challenge that requires developing rigorous analytical processes, performance
standards, and assessment criteria. For example, the “compounding effects” of
rain intensity, urbanization, stormwater system capacity and maintenance, channel
change, storm surge, heavy inland rain and sea level rise require a systems
approach where natural infrastructure works to mitigate several of these effects at
once. Dr. Bledsoe then discussed a project related to shoreline armoring,107 marsh
migration, and sea level rise in Georgia. Through literature review, application of
local knowledge, application of economic behavioral theory and considerations of
vulnerability, he and the principal investigators developed a refined list of eight
attributes hypothesized to be associated with the presence or absence of estuarine
shoreline hard armoring at the parcel level scale along the Georgia coastline.
After analyzing approximately 13,000 estuarine shoreline parcels, 3,000 of which
were armored (23%), the most important factor indicating whether a shoreline
103

See UNIV. OF CAL. SANTA CRUZ, COASTAL WETLANDS AND FLOOD DAMAGE REDUCTION:
USING RISK INDUSTRY-BASED MODELS TO ASSESS NATURAL DEFENSES IN THE NORTHEAST USA
(2016).
104
Tools, ENG’G WITH NATURE, https://ewn.el.erdc.dren.mil/tools.html (last visited June 24,
2020).
105
UNIV. OF GA. INST. FOR RESILIENT INFRASTRUCTURE SYS., https://iris.uga.edu/ (last visited
June 24, 2020).
106
Brian Bledsoe, Univ. of Ga. Coll. of Eng’g, Presentation at Collaborating Towards Coastal
Resilience in the Southeast Workshop, Navigating Four C's of Coastal Resilience (Aug. 27, 2019)
[hereinafter Bledsoe Presentation].
107
“Shoreline armoring” is the practice of using physical structures such as bulkheads and sea
walls to protect shorelines from coastal erosion. See What is Shoreline Armoring?, Nat’l Ocean
Serv., https://oceanservice.noaa.gov/facts/shoreline-armoring.html (last visited June 24, 2020).
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was likely to be armored was whether a neighbor had an armored shoreline.108
Elevation and/or distance to the shoreline and the structure’s value were the
second most important factors. After discussing additional examples and the
benefits of natural infrastructure, Dr. Bledsoe concluded with the following key
points:
•

Natural infrastructure is landscape scale. Large scale problems
require large scale solutions - go big;

•

Systems analysis is required at nested scales. Opportunities
must be sought for natural infrastructure and conventional
infrastructure to work in harmony locally and regionally;

•

Account for and communicate full co-benefits of natural
infrastructure, including environmental, economic, and social;
and

•

Considering compounding effects. Design for robustness
across compound events across many future scenarios.

V.

Conclusions

This article sought to document the military’s efforts in resilience,
specifically coastal resilience in the Southeast, which is fostered by partnerships
among the military, state and local governments, and private organizations,
namely SERPPAS. The military has strong incentive to prepare and protect its
installations from climate-related hazards, an acknowledged threat to national
security. These partnerships have made possible many multi-million-dollar
projects that promote resilience while also providing great benefit to both military
installations and the surrounding communities.
The DoD provides funding through several avenues, specifically via the
REPI program. The REPI program is a solution for combating encroachment and
supporting the country’s long-term military readiness, while delivering mutual,
multiple benefits to communities and stakeholders. REPI projects contribute to
the longevity of working farms, forests, and ranchlands; increase recreational and
108

Bledsoe Presentation, supra note 106.
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open space opportunities for nearby residents and military families; and protect
against military relocations that would adversely affect the local economy. REPI
has grown and fostered a sea-change in how DoD responds to conservation and
military training issues and engages in outside-the-fence land use planning.
Through REPI, the DoD continues to explore policy and regulatory solutions to
incompatible development, off-installation species habitat, and other mission
sustainability issues.
The DoD provides other opportunities for installations and local
communities through the Compatible Use Program, which develops Compatible
Use Plans, formerly known as Joint Land Use Studies. Identifying incompatible
uses allows communities and military installations to develop in a symbiotic
manner, benefitting one other while fostering resilient growth and change to
current infrastructure and plans. The Office of Economic Adjustment
recommends that communities consider the benefits of a CUP if they have not
completed one in the past five years. Apart from CUPs, the DoD provides other
funding opportunities for communities via the OEA, with new opportunities
available in the most recent defense authorization bill.
The workshop held in Savannah, Georgia in August 2019, Collaborating
Towards Coastal Resilience in the Southeast, brought together a wide range of
stakeholders, including those from SERPPAS, Sea Grant resilience specialists,
and state Coastal Zone Management program partners. The meeting sought to
increase understanding on SERPPAS goals and needs for military readiness on
the coast, state and local laws and policies influencing coastal decision-making,
and innovative engineering options that incorporate natural systems. The meeting
concluded with a brainstorming session designed to identify specific pilot projects
to pursue across the Southeast region that enhance resilience. The meeting has
already seen goals come to fruition, with a private funder connecting with
Tyndall’s restoration efforts. The workshop has allowed the establishment of
enduring collaborative partnerships that will work to increase resiliency for
military readiness, coastal communities and economies, and natural resources. A
follow-up workshop is anticipated to be held in fall 2020.
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GO NORTH, YOUNG MAN:
THE GREAT CLIMATE MIGRATION AND AMERICA’S SHRINKING CITIES
Lauren Phillips1
I.

INTRODUCTION

In November 2016, residents of an apartment building in Miami Beach
woke up to their parking garage not only flooded, but swimming with schools of
fish and an octopus.2 According to a building resident, while the garage had
always been damp, in the past six months “there ha[d] not been a single day
without some type of water seepage in the garage.”3 When originally designed,
the drainage pipes for the building were above sea level; with sea level rise, the
pipes now sat below the waterline during some high tides.4 Biologists speculated
that the octopus had been sheltering in the pipe, or perhaps hunting some of the
fish, and that the intrusion of even more seawater created pressure that forced the
octopus out into the garage.5 Lighthearted though the story may be, it begs one of
the most important questions facing American cities: for how long will people put
up with the climate change-driven hazards in their communities? What will they
do when chronic dampness turns to chronic inundation? And if they decide to
move, where will they go?
Over the next fifty years, the climate change crisis will drive millions of
Americans to migrate, creating what may be the largest domestic migration wave
in U.S. history.6 Americans will flee not only cities succumbing to rising seas, but
western wildfires, extreme heat, and other climate impacts. Ironically, many of
America’s currently shrinking cities–Detroit, Cincinnati, Rochester, and many

1

J.D., Georgetown University Law Center, 2019; B.A., Yale University, 2012. The author thanks
Professor Sheila Foster, in whose class she developed this article. She also thanks her family for
their unwavering support.
2
Alex Harris, Octopus in the parking garage is climate change’s canary in the coal mine, MIAMI
HERALD, Nov. 18, 2016, https://www.miamiherald.com/news/local/community/miamidade/miami-beach/article115688508.html (last visited May 29, 2019).
3
Id.
4
Id.
5
Id.
6
Oliver Milman, 'We're moving to higher ground': America's era of climate mass migration is
here, THE GUARDIAN, Sept. 24, 2018,
https://www.theguardian.com/environment/2018/sep/24/americas-era-of-climate-mass-migrationis-here (last visited May 29, 2019).

74

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

others–are advantageously located in terms of climate change impacts.7 Far
enough north to avoid the worst heat increases, located inland away from sealevel rise, and rich with fresh water from the Great Lakes and robust river
systems, America’s shrinking cities have “climate amenities” that may attract
migrants as they seek cooler weather, higher ground, and drought-free areas.
This article proposes that it would be sound public policy for all levels of
government to encourage climate migrants to move to currently shrinking cities.
In Part II, this article discusses projected climate crisis impacts in the United
States, the problems facing shrinking cities, and the concept of “climate
amenities.” In Part III, it goes on to discuss the coming domestic climate
migration wave, and posits that encouraging climate migrants to move to
currently shrinking cities would be sound policy. Finally, in Part IV, it explores
different tools that policymakers at the federal, state and local levels could use to
encourage migrants to move to currently shrinking cities.
II.

THE CLIMATE CRISIS, SHRINKING CITIES, AND CLIMATE
AMENITIES

Part II lays out the three subjects which the rest of the article fits together.
Section II.A describes projected climate change impacts in the United States, and
how scientists expect those impacts to drive migration, with a particular focus on
long-term trends expected between now and 2100. Section II.B discusses
America’s currently shrinking cities and discuss their challenges. Finally, Section
II.C introduces climate amenities.
A. Projected Climate Crisis Impacts in the United States and
Projections for Domestic Climate Migration
This century, the continental United States is expected to warm, on
average, between four and ten degrees Fahrenheit, triggering widespread
climactic effects.8 The Trump Administration, assuming the world will take no
7

Oliver Milman, Where should you move to save yourself from climate change? THE GUARDIAN,
Sept. 24, 2018, https://www.theguardian.com/environment/2018/sep/24/climate-change-where-tomove-us-avoid-floods-hurricanes (last visited May 29, 2019) (quoting a climate change expert as
listing “areas north and away from the ocean” and central tornado zones as the most promising
places for climate change, along with areas “roughly above the 42nd parallel and cities near the
Great Lakes like Cincinnati); see also Part II, infra.
8
Based on a “business as usual” pathway of continued high greenhouse gas emissions. Scientists
expect Alaska to experience additional warming. D.J. WUEBBLES ET AL., U.S. GLOBAL CHANGE
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meaningful action to reduce greenhouse gas emissions,9 expects the Earth to
warm fourteen degrees Fahrenheit by 2100, far outstripping the Paris Climate
Accord’s goal of limiting warming to no more than 2.7 degrees Fahrenheit (or one
and a half degrees Celsius) of warming by 2100.10 Even if the entire planet
stopped emitting greenhouse gases tomorrow, the climate will continue to warm
somewhat, due to the warming effect of greenhouse gases that we have already
released into the atmosphere.11 The United States is already witnessing the results
of the climate crisis,12 and scientists expect these effects to intensify as the Earth
continues to warm. Impacts include stronger storms, changes to rainfall patterns,
including additional flooding and drought, reduced agricultural yields, rising sea
levels, melting permafrost, algal blooms, ecosystem collapse, weather variability,
and, of course, increased heat.13
Climate crisis impacts drive people to migrate. Beyond the climate
refugees from around the world already seeking entrance to the United States,14
RESEARCH PROGRAM CLIMATE SCIENCE SPECIAL REPORT: FOURTH NATIONAL CLIMATE
ASSESSMENT, VOLUME I, EXECUTIVE SUMMARY (2017),
https://science2017.globalchange.gov/chapter/executive-summary/ (last visited May 29, 2019).
9
U.S. DEP’T OF TRANSPORTATION, DRAFT ENVTL. IMPACT STATEMENT: THE SAFER AFFORDABLE
FUEL-EFFICIENT (SAFE) VEHICLES RULE FOR MODEL YEAR 2021–2026 PASSENGER CARS AND
LIGHT TRUCKS PAGE, 5-28–5-32 (2018),
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/ld_cafe_my2021-26_deis_0.pdf (last
visited May 29, 2019); see also Juliet Eilperin et al., Trump administration sees a 7-degree rise in
global temperatures by 2100, WASH. POST, Sept. 28, 2018,
https://www.washingtonpost.com/national/health-science/trump-administration-sees-a-7-degreerise-in-global-temperatures-by-2100/2018/09/27/b9c6fada-bb45-11e8bdc090f81cc58c5d_story.html?noredirect=on&utm%20_term=.3916ed74c364 (last visited May
29, 2019) (contextualizing and summarizing the draft environmental impact statement).
10
Paris Agreement art 2, ¶ (a), Dec. 12, 2015,
https://unfccc.int/files/meetings/paris_nov_2015/application/pdf/paris_agreement_english_.pdf
(last visited May 29, 2019) (“Holding the increase in the global average temperature to well below
2°C above pre-industrial levels and pursuing efforts to limit the temperature increase to 1.5°C
above pre-industrial levels, recognizing that this would significantly reduce the risks and impacts
of climate change”).
11
Ute Kehse, Global warming doesn't stop when the emissions stop, PHYS.ORG, Oct. 3, 2017,
https://phys.org/news/2017-10-global-doesnt-emissions.html (last visited May 29, 2019). This
assumes that humans are unlikely to deploy technology to remove greenhouse gases from the
atmosphere on a planetary scale, or otherwise develop large scale geoengineering technologies to
offset emissions.
12
See WUEBBLES ET AL., supra note 8.
13
Id.
14
Morgan Sherburne, Hurricanes drive immigration to the U.S.—helped by green cards,
PHYS.ORG, Sept. 12, 2017, https://phys.org/news/2017-09-hurricanes-immigration-ushelpedgreen-cards.html (last visited May 29, 2019). The climate crisis is a driving force behind the
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the climate crisis is already driving migration within the United States. For
example, climate crisis-driven major hurricanes that have made landfall in the
U.S. have driven outward migration from areas where the hurricane caused
damage.15 Six months after Hurricane Maria devastated Puerto Rico, 135,000
people migrated from the island to the mainland United States, with researchers
expecting more than a half-million to eventually do so.16
Sea level rise will be a potent driver of domestic climate migration. By
2100, sea level rise alone could displace thirteen million Americans, including six
million in Florida.17 Sea level rise drives migration in two major ways. First, sea
level rise intensifies coastal storms, because water starts at a higher baseline than
it would have otherwise; by 2030, nearly five million people will face risks from
larger storm surges from rising seas.18 However, it does not take a storm for sea
level rise to inundate communities. So-called “sunny day flooding” or “nuisance
flooding,” i.e. regular flooding during high tide even in absence of a storm, is the
second way in which sea level rise drives migration.19 This flooding has already
migrant caravan making its way from Central America to the United States at the time of writing;
climate crisis-caused disruptions to agriculture in Central America have left thousands without
farm work employment and or the ability to subsistence farm. Oliver Milman et al., The unseen
driver behind the migrant caravan: climate change, THE GUARDIAN, Oct. 30, 2018,
https://www.theguardian.com/world/2018/oct/30/migrant-caravan-causes-climate-change-centralamerica (last visited May 29, 2019); Alexander C. Kaufman, Trump’s Military Response to
Migrant Caravan Foreshadows A Dark Long-Term Climate Policy, HUFFINGTON POST, Oct. 27,
2018, https://www.huffpost.com/entry/trump-migrant-caravan-climatechange_n_5bd3374ee4b0d38b5882f000 (last visited May 29, 2019).
15
Brianna Fernandez, Massive Hurricanes Could Change State and Local Populations, AM.
ACTION FORUM, Nov. 30, 2017, https://www.americanactionforum.org/research/massivehurricanes-change-state-local-populations/ (last visited May 30, 2019).
16
Martín Echenique, Exodus: The Post-Hurricane Puerto Rican Diaspora, Mapped, CITYLAB,
Mar. 13, 2018, https://www.citylab.com/equity/2018/03/exodus-the-post-hurricane-puerto-ricandiaspora-mapped/555401/ (last visited May 30, 2019).
17
Mathew E. Hauer, Migration induced by sea-level rise could reshape the US population
landscape, 7 NATURE CLIMATE CHANGE 321, 321 (2017); see also Milman, supra note 6
(summarizing the study).
18
Ben Strauss, et al., Surging Seas: Sea level rise, storms & global warming’s threat to the US
coast, CLIMATE CENTRAL, Mar. 14, 2012, http://slr.s3.amazonaws.com/SurgingSeas.pdf (last
visited May 30, 2019).
19
CLIMATE CENTRAL, SEA LEVEL RISE UPPING ANTE ON ‘SUNNY DAY’ FLOODS (2016),
https://www.climatecentral.org/news/climate-change-increases-sunny-day-floods-20784
(last visited May 30, 2019) (“Since 1950, 67 percent of all flood days would not have happened
without the sea level rise that has taken place because of rising greenhouse gas emissions that are
warming the planet.”); see also CLIMATE CENTRAL, RISING TIDES: HOW NEAR-DAILY FLOODING
OF AMERICA’S SHORELINES COULD BECOME THE NORM (2018),
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become enormously costly for coastal communities, causing over $70 billion in
property value loss in the Southeastern United States just since 2005.20 By 2100,
homes and commercial properties currently worth more than $1 trillion will be at
risk of “chronic flooding;”21 this includes 2.4 million homes - housing the rough
equivalent of the population of the state of Louisiana - that are collectively valued
today at $912 billion.”22
Other climate effects will also drive migration. Declining crop yields due
to climate disruptions in the Midwest Corn Belt correlate with statistically
significant outmigration, and such trends are likely to intensify between now and
2050.23 Rising heat in and of itself is already driving migration in the desert
southwest; residents are leaving Phoenix, Arizona, the fastest-warming city in the
United States, for cooler Flagstaff, to avoid temperatures so hot that they melt
street signs and close airports.24 According to Amir Jina, an environmental
economist at the University of Chicago, “[e]ven if you have air conditioning [. . .]
[b]y the middle of the century parts of the south-west and south-east won’t look
attractive to live in” because outdoor temperatures will be so hot, so often. 25 Air
quality, too, will drive people to move away from the wildfire smoke increasingly
darkening skies for weeks at a time in the central and coastal West.26

http://www.climatecentral.org/news/rising-tides-near-daily-flooding-americas-shorelines-21935
(last visited May 30, 2019) (updating and expanding upon 2016 report).
20
Abbie Bennett, Sea level rise has already sunk Carolinas beach property values — by $1.6
billion, study finds, CHARLOTTE OBSERVER, July 25, 2018,
https://www.charlotteobserver.com/news/sciencetechnology/article215476785.html#storylink=cpy (last visited May 30, 2019) (“Scientists have
found $7.4 billion was lost in home values across North Carolina, South Carolina, Virginia,
Georgia and Florida because of sea level rise flooding from 2005 to 2017.”).
21
UNION OF CONCERNED SCIENTISTS, UNDERWATER: RISING SEAS, CHRONIC FLOODS, AND THE
IMPLICATIONS FOR US COASTAL REAL ESTATE 2 (2018),
https://www.ucsusa.org/sites/default/files/attach/2018/06/underwater-analysis-full-report.pdf (May
30, 2019).
22
Id. at 5
23
Shuaizhang Feng, et al., NAT’L BUREAU OF ECONOMIC RESEARCH, WORKING PAPER 17734,
CLIMATE CHANGE, CROP YIELDS, AND INTERNAL MIGRATION IN THE UNITED STATES 19 (2012),
https://www.nber.org/papers/w17734.pdf (last visited May 30, 2019).
24
Oliver Milman, Climate gentrification: the rich can afford to move – what about the poor?, THE
GUARDIAN, Sept. 25, 2018, https://www.theguardian.com/environment/2018/sep/25/climategentrification-phoenix-flagstaff-miami-rich-poor (last visited May 30, 2019).
25
Milman, supra note 6.
26
Emma Marris, ‘A prisoner of environment’: is it time to leave the American west?, THE
GUARDIAN, Oct. 5, 2018, https://www.theguardian.com/environment/2018/oct/05/leaving-thewest-wildfires-smoke-heat (last visited May 30, 2019).
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As with most environmental disasters, the people who are already
disadvantaged in our society - poor people and people of color - will feel the
burden of climate change most heavily.27 Low-income people are less able to
evacuate or relocate in the face of disaster than the wealthy and middle class.28
Poor people are also less able to return home after evacuating. After Hurricane
Katrina caused unprecedented destruction in New Orleans, many low-income
African Americans who did not have the money to rebuild their homes relocated;
at least twenty thousand Hurricane Katrina refugees moved to flood-prone
Houston, where they then experienced Hurricane Harvey.29
Another harm to vulnerable communities comes in the form of climate
gentrification. In waterfront cities, the more expensive real estate has typically
clustered near the beachfront, with lower-income residents inland away from the
shore.30 As the shore becomes less attractive, those low-income neighborhoods
become more desirable, driving up prices and displacing long-term residents.31 In
Little Haiti, Miami, which sits on an elevated ridge, present residents are losing
the ability to keep pace with rent as wealthier people buy up “comparatively safe,
higher elevation properties.”32 Such climate gentrification can then drive
secondary migration, as priced-out residents seek affordable housing elsewhere.33

27

See, e.g., Kyla Mandel, How Natural Disasters Widen the Wealth Gap Between Minority and
White Communities, RESILIENCE, Sept. 5, 2018, https://www.resilience.org/stories/2018-0905/how-natural-disasters-widen-the-wealth-gap-between-minority-and-white-communities/ (last
visited May 30, 2019).
28
See, e.g., James Cook, Harvey: Too poor to flee the hurricane, BBC NEWS, Aug. 27, 2017,
https://www.bbc.com/news/world-us-canada-41065335 (last visited May 30, 2019) (describing
how poverty prevented people from evacuating before Hurricane Harvey struck the Texas coast).
29
Orrin H. Pilkey & Keith C. Pilkey, Opinion: The global climate refugee crisis has already
begun, THE HILL, Sept. 9, 2018, https://thehill.com/opinion/energy-environment/409002-theglobal-climate-refugee-crisis-has-already-begun (last visited May 30, 2019).
30
Corey Schouten, “Climate gentrification” could add value to elevation in real estate, CBS
NEWS, Dec. 28, 2017, https://www.cbsnews.com/news/climate-gentrification-home-values-risingsea-level/ (last visited May 30, 2019).
31
Jessica Moulite, Color of Climate: How Black Activists Are Preparing South Fla. Residents to
Weather the Storm of Climate Gentrification, THE ROOT, Aug. 18, 2017,
https://www.theroot.com/color-of-climate-how-black-activists-are-preparing-sou-1797877930
(last visited May 30, 2019).
32
Pilkey & Pilkey, supra note 29.
33
Moulite, supra note 31.
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B. Shrinking Cities
While some American cities have too many people for the climate risks
they face, other cities have nearly the opposite problem: too few people for the
infrastructure they have. Michelle Wilde Anderson describes these cities as the
“new minimal cities.”34 In these new minimal, or shrinking, cities, “poverty rates
are high and rising, while their populations are shrunken and shrinking.”35
Shrinking cities often enter severe financial distress: between 2008 and 2013, at
least twenty-eight cities with more than 15,000 residents entered bankruptcy or
state receivership.36 One of the most well-known cities among them is Detroit,
Michigan, which was once the fifth largest city in the United States,37 but today
has only 36% of its peak population.38 Why do such cities shrink? Sometimes, it
is the result of a unique economic vulnerability, such as reliance on a particular
industry that falls upon hard times.39 In a reverse cycle to agglomerate growth,40
once one large pillar of the local economy falls, others fall in a domino effect,
creating reinforcing cycles of closure and exodus.41 As businesses leave, residents
either move, or fall into poverty, reducing the city’s overall population.42
The city then faces a quandary: how to continue serving its shrunken
population. Often, cities turn to austerity.43 Austerity measures can threaten
minimal basic public safety services,44 including deep cuts to police departments
and other public safety providers, as well as funding for social and education

34

Michelle Wilde Anderson, The New Minimal Cities, 123 YALE L. J. 1118, 1118 (2014).
Id. at 1125.
36
Id.
37
Campbell Gibson, U.S. CENSUS BUREAU, POPULATION OF THE 100 LARGEST CITIES AND OTHER
URBAN PLACES IN THE UNITED STATES: 1790 TO 1990, (1998),
https://www.census.gov/library/working-papers/1998/demo/POP-twps0027.html (last visited May
30, 2019) (listing Detroit’s population as 1,849,568).
38
The Census Bureau estimated Detroit’s 2017 population to be 673,104. See Quick Facts:
Detroit, Michigan, U.S. CENSUS BUREAU,
https://www.census.gov/quickfacts/fact/table/detroitcitymichigan/PST045218
(last visited May 30, 2019). This is equivalent to 36% of its 1950 population.
39
See David Schleicher, Stuck! The Law and Economics of Residential Stagnation, 127 YALE L.J.
28, 96-101 (2018) (discussing agglomeration economies in cities and the macro and micro
economic effects such economies create).
40
Anderson, supra note 34, at 1133-34.
41
Id.
42
Id. at 1125.
43
Id.
44
Id. at 1122-1123.
35
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programs.45 Cities do not outsource these services to private providers, but rather
reduce or eliminate services “on the unfunded hope that private or charitable
alternatives will arise” to meet community needs.46 The services these cities cut
are the very services which cities with growing levels of poverty desperately
need, creating a vicious cycle in which poverty-stricken cities give their residents
fewer services even as their need grows.47
A large driver of the economic struggles of shrinking cities is the
relationship between the geography of city services, the geography of where
people once lived in the city, and where its reduced population now lives.
Because city building codes require that buildings are durable, houses and other
properties remain standing long after their occupants leave.48 Cuts to services that
cities must deliver geographically to areas where residents live (for example, fire
protection, sewage treatment, and streetlight maintenance) do not result in
proportional cost savings, because “[s]patially, such cities’ service territories are
as large as they ever were, [even as] the density of service consumers is down,
resulting in costly inefficiencies.”49 In addition, the vacant buildings that
intersperse once-dense neighborhoods in shrinking cities attract arson, physical
decay, and other public health hazards,50 creating an even greater need for fire
protection and demolition spending. In other words, shrinking cities “have too
much housing and infrastructure relative to the strength of their economies.”51
C. Climate Amenities
Scholars identify amenities as one of the drivers of growth in America’s
“resurgent cities”—places like Seattle, San Francisco, and New York—that have
enjoyed population growth in the last few decades. People come to these cities in
part for the economic opportunities they offer, but in part also because they offer
amenities—restaurants, theaters, museums—near which people want to live.52 In
other words, “[t]oday successful cities, old or young, attract smart entrepreneurial
people, in part, by being urban theme parks.”53 Natural amenities, also known as
45

Id. 1133-34.
Id.
47
Id.
48
Schleicher, supra note 39, at 136.
49
Anderson, supra note 34, at 1125.
50
Id.
51
EDWARD GLAESER, TRIUMPH OF THE CITY 9 (2012) (emphasis in the original).
52
Id. at 11.
53
Id.
46
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environmental amenities, 54 can also influence a person’s decision to move to a
city. For example, economists have found that people are willing to pay a
premium to live in areas with milder winters and summers.55 Economists have
also found that cities with amenable natural features, such as mild temperatures,
proximity to the coast, and a dry climate correlated with population growth in the
later twentieth century.56 Beyond big cities, amenities also attract people to small
cities and rural areas. For example, small cities in rural Utah have faced an influx
of new residents, “amenity migrants,” seeking to live closer to Utah’s spectacular
national parks and other public lands.57
In the era of climate crisis, policymakers should carefully consider climate
amenities58 as a potential draw for climate migrants. For the purposes of this
article, climate amenities are those amenities that make a city look increasingly
attractive to new residents as the climate crisis deepens. Although the climate
crisis will impact every landscape on Earth, impacts will manifest in different
ways depending on local geography. Some cities have climate amenities that
make them less vulnerable to specific climate risks. Such risks, and corresponding
amenities, include but are not limited to the following:
54

Matthew E. Kahn & Randall Walsh, NAT’L BUREAU OF ECON. RESEARCH, WORKING PAPER
20503, CITIES AND THE ENVIRONMENT 3 (2014), https://www.nber.org/papers/w20503.pdf
(last visited May 30, 2019).
55
Paramita Sinha & Maureen L. Cropper, NAT’L BUREAU OF ECON. RESEARCH, WORKING PAPER
18756, THE VALUE OF CLIMATE AMENITIES: EVIDENCE FROM US MIGRATION DECISIONS 21,
(2013), https://www.nber.org/papers/w18756.pdf (last visited May 30, 2019) (finding that people
are willing to pay a premium to live in areas with milder weather).
56
Edward Glaeser et al., Consumer City, 1 J. OF ECON. GEOGRAPHY 27, 35 (2001).
57
See Jessica Kutz, In southwestern Utah, unceasing growth means increased tension, HIGH
COUNTRY NEWS, Aug. 20, 2018, https://www.hcn.org/issues/50.14/growth-and-sustainability-insouthwestern-utah-unceasing-growth-means-increased-tension (last visited May 30, 2019);
Jonathan Thompson, How 'amenity migrants' push out locals, HIGH COUNTRY NEWS, Mar. 16,
2015, https://www.hcn.org/articles/west-housing-crisis-local-labor (last visited May 30, 2019).
58
The phrase “climate amenities” has appeared in other scholarship; however, here I frame
climate amenities in particular as comparative advantages in an era of climate crisis. Other
scholarship has defined amenities as particular geographic advantages tied to a location. See, e.g.,
Dan Tarlock, California Adapts to Prolonged Drought: Any Lessons for the Humid Midwest?, 51
VAL. U. L. REV. 519, 557 n. 201 (2017) (predicting that “[m]ean July temperatures close to 90
degrees F by the late twenty-first century will force down relative real estate prices to reflect
underlying changes in [California’] climate amenities); see also David Albouy et al., Climate
Amenities, Climate Change, and American Quality of Life, 3 J. OF THE ASS’N OF ENVTL. &
RESOURCE ECONOMISTS 205, 205-06 (2015) (defining climate amenities as the influences on
human activity which impact economic decisions and human welfare, with a particular focus on
temperature, and seeking to measure how changes in these amenities influence household’s
willingness to pay for those amenities in an effort to define their value).
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Climate Risk
Flooding from sea level rise
Extreme heat
Risk of severe storms
(including tornados,
hurricanes, extreme rainfall)
Droughts
Wildfires

Climate Amenity
High ground; inland location away from the
ocean
Cooler climate due to elevation, northern
latitude, or weather patterns
High ground away from riparian flooding
risks; sheltered areas with an infrequent
history of storms
Abundant surface water or aquifer
resources; strong irrigation systems
Humid weather patterns with limited
wildfire risk

Climate amenities have three facets. First, each climate amenity is
something that offsets a challenge that the climate crisis presents. For example,
high ground or an inland location offsets the risk of flooding from sea level rise.
Second, each amenity is something that is in limited supply. While some climate
amenities are more common than others, only factors which are not present in an
area of high climate risk area would serve as an incentive to move. For example,
“air” in general is not a climate amenity; however, air free from wildfire smoke
may be. Finally, these amenities are not limited to cities. Climate amenities differ
from traditional amenities in that they are shared by rural and urban areas alike.
Not every rural town has a major-league baseball stadium, for example, but plenty
are located in areas with cooler climates.
III.

THE GREAT CLIMATE MIGRATION AND AMERICA’S SHRINKING
CITIES

The coming Great Climate Migration presents two key questions: where
are people going to go, and where should the government encourage them to go?
This Part searches for an answer in three different ways. As a preliminary matter,
Section III.a discusses why climate adaptation measures are likely to fail to stop
mass climate migration. Section III.b presents evidence that at least some
migrants are likely to move out of whole regions and states, and to journey to the
northern states, to avoid the worst impacts of the climate crisis. Finally, Section
III.c asserts that governments should use their available tools to direct migration
towards currently shrinking cities, as it is in the interest of shrinking cities to
attract incoming climate migrants.
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A. Climate Adaption Will Not Stop Climate Migration
Climate adaptation measures in some cities will be enough to keep life
bearable for many of its residents, but in others, no amount of adaptation will
make the city habitable in the long run. For example, by 2035, large parts of
coastal Florida will face “chronic inundation” - the flooding at high tide of 10% or
more of non-wetland areas every other week.59 By 2100, chronic inundation will
swamp most of the Miami area, Tampa, St. Petersburg, Daytona Beach, and
Jacksonville.60 Miami Beach is responding to this threat by spending $400 million
on an effort to raise its streets to avoid flooding, but researchers expect that the
efforts will help the raised streets avoid chronic inundation for only fifty years.61
Raising the streets and adding pumps does nothing to prevent individual homes
from flooding, nor can it compensate for the karst geography Florida sits on bedrock filled with holes and pores, akin to Swiss Cheese.62 Due to its karst
geography, conventional seawalls, levees, and dikes will not work in Florida,
because seawater can bubble up underneath the barriers through the bedrock
itself.63 Miami Beach’s road-raising project begs the question: if, by 2035, 10% of
Miami’s homes and businesses flood every other week, what difference will dry
roads make? As the chairman of the geological sciences department of the
University of Miami put it, “Miami, as we know it today, is doomed . . . It’s not a
question of if. It’s a question of when.”64
Not all climate adaptation measures are futile. Some of these measures,
like restoring mangroves to blunt the force of hurricanes65 and developing
59
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you’ll have a pretty good idea what the rock under southern Florida looks like,’ says Glenn
Landers, a senior engineer at the U.S. Army Corps of Engineers. This means water moves around
easily – it seeps into yards at high tide, bubbles up on golf courses, flows through underground
caverns, corrodes building foundations from below.”).
63
Id.
64
Id.
65
See M. Spalding et al., WETLANDS INT’L AND THE NATURE CONSERVANCY, MANGROVES FOR
COASTAL DEFENCE [SIC]: GUIDELINES FOR COASTAL MANAGERS & POLICY MAKERS 37 (2014),

84

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

renewable microgrids to reduce storm-driven power outages,66 have other values
that stretch well beyond climate adaptation. However, spending tens or hundreds
of millions of dollars on methods meant to brunt climate impacts for a few
decades may not be worthwhile when considering the other ways in which the
government could spend that money. As economist Edward Glaeser wondered
regarding the $200 billion spent on rebuilding in New Orleans after Hurricane
Katrina, if the money had instead
been given to the people who lived there, each of
them would have gotten $400,000 to pay for
moving or education or better housing somewhere
else [. . .] Wouldn’t it have made more sense to ask
how federal spending could have done the most for
the lives of Katrina's victims, even if they moved
somewhere else?67
The same question stands for nearly every climate adaptation measure.
B. Interstate Climate Migration: Incentives and Disincentives
If a climate migrant seeks to escape the worst effects of the climate crisis,
and lives in an area with high climate risk exposure, she will likely need to leave
her state to find a climate haven. Science indicates that some U.S. states and
regions will suffer more severe climate impacts than others; here also, Florida
serves as the paradigmatic example. Researchers expect six million Floridians to
leave the state by 2100.68 While some coastal Floridians may relocate from Miami
to, say, Orlando, when chronic inundation drives them from their homes, the
economy of the entire state is likely to decline because of the sheer amount of
properties expected to slip beneath the waves. Many economists and insurance
experts think it is inevitable that, at some point, when sea level rise begins to
chronically inundate enough homes, the real estate market will crash,
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reverberating through state (and national) economies.69 However, unlike the
damage from the 2008 housing crash, the value from those subsumed homes will
disappear permanently beneath the water, with no hope of reclaiming any real
estate value.70 Other climate impacts, besides sea level rise, are also likely to
impact whole state economies. Extreme heat will spread across entire states;
hurricanes, while primarily coastal, can cause flooding many miles from the
coast; droughts can persist in entire regions.71 In short, most climate crisis impacts
happen on the regional, not local, scale, and a person determined to flee them will
need to leave their region entirely to do so.

Figure 1: Total expected economy damage from the climate crisis by county as
percentage of county GDP.72
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It is not only the slow, creeping effects of climate change like chronic
inundation, rising temperatures, and mounting economic damage that will induce
people to move: climate disasters that destroy homes will force families to make
fast decisions about whether to rebuild in place or seek greener pastures. An event
that destroys a single home or handful of homes may not drive people to move out
of state, but when climate disasters erase an entire town from the map, leaving no
place in which to shelter, members of the community are de facto forced to move
away from where they had once lived. In 2018 alone, climate-fueled disasters
completely destroyed several municipalities: Hurricane Michael “wiped out”
Mexico Beach, Florida,73 and the Camp Fire razed the town of Paradise,
California.74 In such circumstances, when a disaster has destroyed not 9% or 10%,
but 90% or 100% of homes in a community in less than a week, people have no
place in their city in which to shelter, even if they wanted to stay to rebuild.75
Displaced people in such circumstances have also likely lost their schools, places
of employment, and other institutions that had previously tied them to their
community. With no place to stay, and the ties normally keeping them grounded
to a community broken, people may be willing to move further from the disaster
area than they would otherwise.76
Though millions of climate migrants will seek to move out of their state,
countervailing structural incentives will present a challenge to would-be migrants.
For example, public employees, such as teachers, often have state pension plans
or other retirement benefits which they receive in lieu of federal social security.77
Such geographically-tied pension benefits may keep public employees working in
the state lest they lose their retirement packages. Similarly, people who receive
assistance from public safety net programs like Medicaid or the Supplemental
73
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Nutritional Assistance Program, face differing eligibility across state lines,
incentivizing low-income people to stay in states where such subsidies are
lower.78 Homeownership, too, decreases the likelihood that people will move
away, particularly when the mortgage debt homeowners hold is greater than the
potential sale revenue,79 as may occur when homes lose value due to climate
change effects. Cities and states also have incentives to try to keep their residents,
even in the face of climate dangers, as lost residents translate into lost property
tax revenue. Nonetheless, when and if climate effects become dire enough, people
(especially people with more financial assets) will likely overcome these barriers
and decide to leave.
C. Justifications for Using Policy tools to Encourage Climate
Migrants to Move to Climate Havens in Currently Shrinking Cities
When climate migrants start to move, where should they go? Here,
America’s currently shrinking cities enter the picture. Many of America’s
currently shrinking cities would serve as good destinations for climate migrants
for several reasons. First, many shrinking cities are located in areas with abundant
climate amenities. Cities in upstate New York, Michigan, and other parts of the
northeast and upper Midwest (the so-called “Rust Belt”) are located near
abundant freshwater, have low risks of wildfires, and are too far inland to face
risks from sea level rise or hurricanes.80 Indeed, parts of the Rust Belt are set to
see their economies grow as a result of climate change.81
Second, the migrants would help shrinking cities. Cities like Detroit have
more sidewalks, streetlamps, and school buildings than they need for their current
population but still spend money maintaining that infrastructure.82 Rust Belt cities
also often have abundant, vacant, low-cost housing available for sale.83 Filling
those homes with climate migrants could help shrinking cities to reinvigorate their
78
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tax base, and to reduce the arson and other public health risks associated with
vacant properties. These benefits are not hypothetical. The Rust Belt city of Utica,
New York has revitalized itself by repopulating its city with refugees.84 Over
14,000 refugees have come to Utica since the 1990s, buying vacant properties,
planting community gardens, and generating property taxes.85 Utica’s new
residents have become drivers of the local economy, including by opening a
multitude of ethnic restaurants,86 and are actively sought as employees at the local
Chobani yogurt plant, founded in the area by another immigrant.87 There is no
reason that other shrinking cities could not also revitalize their local economies by
welcoming domestic climate migrants, albeit ones fleeing other states rather than
other nations.
Finally, ensuring that climate migrants settle in cities–i.e., landscapes that
are already ecologically disturbed–as opposed to carving fresh subdivisions into
current farm or wildlands, is important in the fight against climate change overall.
When people move to rural areas centered on car transportation, they create far
more greenhouse gas emissions than they would have had they lived in a city.88
Meanwhile, conserving and restoring grasslands, forests, and other natural lands
has the potential to mitigate 21% of the nation’s annual greenhouse gas
emissions.89 Rural areas in parts of the country - particularly in the Great Plains
states - have experienced rapid depopulation in the 21st century,90 analogous to
that in shrinking cities. As rural depopulation trends deepen across the country,91
it should be a national policy goal to ensure that people fleeing the climate crisis
elsewhere allow rural populations to continue declining, so as to minimize
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disruption to ecosystems that are recovering and allow those ecosystems to
sequester carbon from the atmosphere.92
IV.

POTENTIAL GOVERNMENT INTERVENTIONS TO FACILITATE
CLIMATE MIGRATION TO CURRENTLY SHRINKING CITIES

Given the imminence of climate migration within the United States, all
levels of government should respond with a proportional sense of urgency. This
Part attempts to scratch the surface of some of the many potential interventions
that governments at all levels can take to facilitate climate migration, beyond
addressing the barriers to migration discussed above in Part III. The discussion of
city and state interventions is limited to that of a climate haven state or city
seeking to attract residents, rather than that of the city or state poised to lose
residents to climate change, given the structural reasons (such as reliance on
property tax revenue) why localities in imminent climate danger would
nonetheless resist encouraging their residents to move. However, future
scholarship should examine interventions the federal government could take to
reduce reliance on property tax revenue and other barriers that make it difficult
for localities in climate danger to facilitate their residents’ migrations.
There are three underlying reasons why governments should intervene to
help climate migrants move to other parts of the country. The first is public safety.
The direct impacts of climate change will kill tens of thousands people in the
United States between now and 2100,93 sicken or injure thousands more,94 and
result in billions, if not trillions, of dollars of property loss.95 Those effects will
not occur evenly across the United States;96 some areas, like Florida, are uniquely
vulnerable. It is good government policy to encourage people to move away from
areas of risk. Indeed, many people want to leave areas of risk, and move to safer
areas, but lack the means of doing so. Just as Anderson argued in her scholarship
92
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on shrinking cities that a responsible local government should be expected to
provide a minimum level of health and safety services (discussed above in II.b.),97
arguably governments should also be responsible for providing a base level of
public safety from a destabilized climate.98
The second reason is moral: beyond a general failure to halt fossil fuel
extraction or taper greenhouse gas emissions, specific federal programs have put
people directly at risk from the climate crisis. For example, the National Flood
Insurance Program, an insurance program run by the Federal Emergency
Management Agency (FEMA) has kept flood insurance premiums artificially low
in comparison to the risk flood-prone properties face.99 FEMA’s floodplain maps
have not kept pace with science on climate crisis-driven flooding risk.100 Some
properties the program covers have flooded repeatedly, but the program continues
to subsidize their flood insurance.101 Even if these repeatedly flooded home still
retain some value, many of their homeowners would rather receive a buyout, i.e.,
have the government purchase their property so that they can move elsewhere and
avoid the trauma of having their home flood repeatedly.102 However, government
spending on buyout programs falls far short of the public’s demand.103 As the
government here has put people in harm’s way, it has a moral duty to help shelter
those same people from additional future danger.
Finally, the lack of federal action on slowing or stopping the climate crisis,
along with the federal government’s congruous failure to take meaningful action
97
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on climate adaptation, means that the responsibility to protect Americans from the
climate crisis has fallen by default on the shoulders of states and localities. Action
at the sub-federal level has the potential to have a large impact. While the risk of a
collective action barrier to action is potent, subsets of states and cities have
overcome that risk by taking meaningful action on climate crisis mitigation in
recent years.104 For example, in the wake of President Trump’s announced
withdrawal from the Paris Climate Accord, seventeen states and territories,
representing 40% of the nation’s population, formed the U.S. Climate Alliance, a
sub-national effort to achieve the goals of the Paris Climate Accord.105 Separately,
247 cities and thirty-three counties, representing 154 million Americans, have
pledged to uphold the Paris Climate Accord through the “We’re Still In”
coalition.106 Complementary state and local climate migration policies could also
grow to cover large subsets of the population, protecting tens, or hundreds, of
millions of people even in absence of federal action.
A. Local Interventions
Currently-shrinking cities that are climate havens can take several steps to
attract people seeking to relocate. First, they should openly tout their climate
amenities to potential new residents, much as they would other amenities in their
cities. Many small cities already use nonprofit growth development corporations
to explore ways to grow their population and business sectors.107 Larger cities
have also undertaken aggressive marketing campaigns to try to bring new
residents to their city.108 Much as cities now would tout their stadiums,
convention centers, and nightlife before the press whenever they can, they should
take similar opportunities to highlight their climate amenities.

104

I discuss such collective action on reducing emissions from the electricity sector elsewhere. See
Lauren Phillips, "State's Rights" Prevail: How State Renewable Energy Policy Is Combating
Climate Change, GEO. ENVTL. L. REV. ONLINE, Nov. 12, 2017, https://gelr.org/2017/11/12/statesrights-prevail-how-state-renewable-energy-policy-is-combating-climate-change/ (last visited July
22, 2019).
105
FAQs, U.S. CLIMATE ALLIANCE,
https://static1.squarespace.com/static/5a4cfbfe18b27d4da21c9361/t/5cd06781e79c7011d1796256/
1557161857458/USCA+FAQ+-+2019+MAY.pdf (last visited July 22, 2019).
106
“We Are Still In” Declaration, WE ARE STILL IN, https://www.wearestillin.com/we-are-stilldeclaration (last visited July 22, 2019).
107
Anderson, supra note 34, at 1179.
108
See, e.g., Aaron M. Renn, Beyond the ‘Brain Drain’: How Cities Really Need to Sell
Themselves, GOVERNING, Aug. 15, 2013, http://www.governing.com/blogs/view/col-cities-braindrain-selling-recruiting-talent.html (last visited July 22, 2019).

92

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

The rust belt cities of Duluth, Minnesota and Buffalo, New York have
become early adopters of this strategy, exploring branding as “A Climate Haven”
and “Climate Proof Duluth,” respectively.109 In the wake of Hurricane Maria’s
devastation of Puerto Rico, Buffalo advertised for Spanish teacher positions on
Puerto Rican television, and ultimately attracted 10,000 new residents that the
storm had displaced.110 Though many Puerto Rican migrants might have come to
Buffalo without the advertisements - before the storm, Buffalo already had an
established Puerto Rican community111 - it is also possible that Buffalo’s
proactive outreach helped bring in additional migrants than would have arrived
through community networks alone.
Cities can also create incentives to make housing for climate migrants
affordable. For example, cities can create programs that subsidize the purchase of
properties currently vacant or foreclosed.112 They can also create land banks to
purchase vacant or foreclosed properties, and sell them at low costs to new
residents.113 For example, the Wayne County Land Bank (which includes the
Detroit metro area) is already seeking to work with migrants resettlement
efforts.114 Extending such programs to climate refugees would be a logical
extension of its current program. Properties have been available through the
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Wayne County Land Bank for as little as $2,000, an affordable housing price
unlikely to be found anywhere in the nation outside of a shrinking city.115
B. State Interventions
Like cities, states can also offer tax incentives to encourage
homeownership, and could target such tax incentives specifically to homepurchasers buying property in shrinking cities. State homeownership incentive
programs already exist all over the country.116 At the same time, states can
eliminate incentive programs that would allow for subsidized home purchases in
areas of high climate risk, such as restricting tax credits for home purchases to
areas away from sites prone to flooding, or making subsidies more generous in
areas more removed from risk. States can also start statewide land banks, or
facilitate coordination among city land banks or other city programs within their
states.117 Finally, states can offer in-state higher education tuition benefits for
young people that the climate crisis displaces, helping to attract students who may
later stay permanently in the state’s shrinking cities.118
C. Federal Interventions
In modern times, the federal government has had mixed success with
policy programs designed to incentivize people to move.119 There is no guarantee
that federal incentives would be helpful in the climate migration context.
115
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However, due to the cross-state nature of climate crisis migration, the federal
government is in the best position to support climate migrants for several reasons.
First, federal action could help avoid collective action and federalism
complications and could ensure that sensible climate migration programs covered
all Americans, instead of a patchwork of state and local policies. Second, the
federal government has more resources at its disposal than any one state and
already spends billions of dollars on federal housing programs. In 2015, the
federal government spent $190 billion on rental housing and homeownership
programs.120 Like state and local governments, the federal government can offer
housing tax credits to people who move away from risky areas and into cities that
need population growth. By tailoring that money, the government could direct
some of that money towards relocating people to currently shrinking cities,
especially given that federal housing spending today poorly matches economic
needs.121 The federal government could also give vouchers to people currently
living in public housing to move away from areas of climate risk.
Any proposal to move people as individuals runs the risk of disrupting
community bonds; thus, the federal government could offer community relocation
grants to allow larger groups of people to move together as a unit. In at least two
instances, the federal government has given tribal communities grants to relocate
when sea level rise threatened their village or reservation. The Isle de Jean
Charles Band of Biloxi-Chitimacha-Choctaw Tribe received $48 million to
relocate their tribe off of their island reservation, which sea level rise will
subsume in the coming decades.122 The Obama Administration also offered the
state of Alaska $2 million to help with voluntary climate relocation for its native
villages, but that amount is estimated to be only 1-2% of the cost of relocating one
village. Meanwhile, at least thirty-one villages are in imminent danger of
becoming uninhabitable.123 The federal government should expand such
relocation grant programs.
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V.

CONCLUSION

Security staff at the parking garage scooped up Miami’s garage octopus
and brought it back to the open ocean.124 For millions of people, climate
disruptions will make it much more complicated to find their way to a place they
call home. As the climate crisis displaces more and more Americans, it is urgent
that policymakers find a way to accommodate and assist domestic climate
migrants. No place on Earth has been, or will be, untouched by the climate crisis,
but some locations will become much safer places to live than others. As our own
federal government, along with governments from around the world, has so far
failed to stop the fossil fuel industry from warming the planet, the least it can do
is help its own citizens to find shelter from the storm.
Beyond this article, there are myriad questions about the best course
forward that remain unanswered. What can the federal government do to reduce
the perverse incentives that cities in the line of fire have to keep their residents,
even if it means keeping their residents in danger? How can all levels of
government ensure that climate migration is equally available to the most
vulnerable Americans, already suffering from marginalization and financial
hardship? How can any facilitated climate migration protect against, and
compensate for, community breakup, cultural loss, and other traumas associated
with mass migration? What is the role of the private insurance market, including
the home insurance market, in helping to facilitate or hinder migration? Our
nation has been painfully slow to respond to the climate crisis - the best time to
find answers to these questions passed decades ago. However, the more answers
scholars seek out now, the better prepared the nation will be for the Great Climate
Migration to come.
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CLIMATE CHANGE AND POLICY: UNDERSTANDING THE RELATIONSHIP
BETWEEN CORAL REEFS AND CLIMATE CHANGE
Kristen Spulecki1
I.

INTRODUCTION

Coral reefs are one of the hardest-hit victims of global climate change.
Damage caused by ocean acidification, warming ocean temperatures, cyclones,
and general biodiversity loss have led to not only an increase in vulnerability and
disease for reefs but devastation for the onshore communities that depend on them
for their livelihoods.2 Reefs are critically important to the livelihoods of almost a
billion people, the tourism and fishing economies of multiple nations, and for
protecting shorelines. This article examines stresses on reefs caused by global
climate change, as increased temperatures dramatically impact the makeup of
corals, as well as impact the humans who depend on reefs for food, money, and
livelihoods.
Coral reef legislation has been created all around the world, namely by
members of the United Nations. This article will delve into the international
agreements, including the United Nations Convention on the Law of the Seas,
Sustainable Development Goals, the Convention on Biological Diversity, and
others, followed by reasons for preserving such fragile ecosystems, if they are
even capable of being saved. This article will then explain some flaws in these
international agreements and explore solutions. Because coral reefs are extremely
vulnerable ocean communities and harbingers of climate change, there has been at
least some minimal level of policy implemented throughout the globe.
Artificial reefs are a new technology to prevent coral extinction and
biodiversity preservation. This article will consider the pros and cons of artificial
reefs, as well as other possible solutions to saving the world’s natural reefs.
Artificial reefs alone will not solve the problem; rather, they must be
accompanied by broader solutions like education, smaller-scale legislation, and
other conservation methods.
Finding a proper solution to the destruction of coral reefs is not going to
be easy, if at all possible, before all coral is permanently destroyed. Conflicts
between whether to conserve with minimal human intervention, or restore corals
with intense human intervention and even genetic mutation further complicates
1
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the process.3 Because reefs specifically and oceans generally transcend physical
and jurisdictional boundaries, this article will discuss a more concrete, binding
international framework to guide nations to act uniformly when dealing with the
preservation and survival of these enormously important reefs.
II.

AN INTRODUCTION TO CORAL REEFS

While coral reefs only cover one tenth of 1% of the ocean’s sea bed, they
are home to over 25% of all species found in the sea.4 Over 1,000,000 animal
species, including over 4,000 species of fish alone, call coral reefs home, and
scientists estimate millions more animals have yet to be identified.5 Tropical coral
reefs are located in both developed and developing countries, and they are used
and appreciated for differing purposes such as tourism, food, and erosion
prevention.6
Corals are not plants but rather living animal species called polyps, which
are made of a limestone skeleton. Individual corals grow and expand into
colonies7 and when aggregated, reefs are formed.8 Reefs are most known for their
bright colors and the abundance of wildlife who live within them; over a quarter
of all ocean species inhabit reefs, which they use for protection, food, shelter, and
even play.9 But reefs are also critical for preserving coastlines, creating sand,
preventing erosion, and signaling the physical effects of climate change around
the world.
Corals have a symbiotic relationship with algae called zooxanthellae: the
corals protect the algae by allowing them to adhere to the corals, in return for
absorbing nutrients, energy, and bright colors from the algae.10 However, when
corals become physically stressed by events such as acidification and warming
water temperatures, the polyps force the algae off them and the corals lose their
color: this is commonly known as coral bleaching. Bleaching most commonly
occurs as a stress response when ocean waters are one to two degrees warmer than
average.11 Bleaching events are “location-specific,” so there is no one temperature

3
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that forces all coral to bleach; therefore, threshold temperatures are inconsistent
worldwide.12
While bleached corals are still alive, their growth and reproduction rates
are severely decreased.13 They also become more vulnerable to death from an
inability to absorb the proper nutrients they need to survive.14 While the
phenomenon of coral bleaching has been documented as far back as the 1980s, the
past three years alone caused an incredible 72% of World Heritage-listed reefs to
become bleached.15 In addition, the world’s worst coral bleaching events have
occurred in the last decade. The Great Barrier Reef’s two worst coral bleaching
events alone took place in 2016 and then again one year later in 2017.16 In each
event, an astonishing 50% of the living corals perished.17
Protection of coral reefs has proven tremendously difficult, because even
though reefs are set in place along the seabed, the effects of polluting an ocean on
one side of the world may unfortunately still affect coral reefs located thousands
of miles away. It takes anywhere from ten to twenty-five years for reefs to fully
regain their coral-cover after large-scale bleaching events like those which have
taken place in the last decade.18
Even though coral bleaching is a global issue, smaller scale national and
local efforts to conserve and preserve these ecosystems will go a long way in
building the resilience of reefs.19 Reefs are also a constant reminder of the
disparity in climate justice. While least developed nations and small-island
developing nations (SIDS) are usually the least contributors to climate change
around the world, they often see the worst effects.20
On an international scale, the 1998 United Nations Conference of Parties
(COP) first brought attention to the problematic effects climate change has on
coral reefs, including coral bleaching and warming waters.21 Parties to the
12
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conference demanded the topic be researched further and discussed at the next
COP in 1999, where it was taken more seriously and the topic became much more
integrated into the conference. The Specific Work Plan on Coral Bleaching
developed at the conference acknowledged the needs of proper reef management,
including gathering more research and knowledge on the topic, building
resilience, establishing policies and procedures, and finding funding for such
projects.22
The International Panel on Climate Change (IPCC) assesses the scientific
research gathered by hundreds of scientists on climate change. IPCC chair
Hoesung Lee recently remarked that limiting the Earth’s warming by one and a
half degrees Celsius as opposed to two degrees could have far-reaching impacts
globally. For example, coral reefs would decline by 70 to 90% by sticking to a
one-and-a-half-degree framework, whereas more than 99% of reefs would be
completely destroyed working off a two-degree framework.23 While the alarming
rate of reef destruction may seem like a grim reality, the world is shifting from a
more traditional mitigation ideology to that of adaptation, learning how to deal
with the inevitable effects of global climate change on the world’s coral reefs
today.
III.

ECOSYSTEM SERVICES

There are four broad categories of ecosystem services: provisioning
services, regulating services, habitat or supporting services, and cultural services.
Reefs are able to support all four categories.24 Coral reefs are also home to over a
quarter of all marine life, including both animals and plants.25 They serve a
variety of diverse environmental purposes and services.
Regulating services include controlling the quality of soil and water, as
well as preventing floods or soil erosion. Coral reefs are situated in oceans, which
act as a natural carbon sink. Reefs also help absorb strong waves associated with
hurricanes and tsunamis, helping to prevent coastal erosion.26 Reefs, when
healthy, have the ability to absorb up to 90% of the impacts caused by wind-
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generated waves, which in turn protects coastal regions.27 Corals also have the
incredible ability to clean up oil spills and ingest microplastics to a small degree.28
Habitat or supporting services provide necessary food and shelter for
species to survive and thrive. As stated above, reefs are home to millions of
species of both animals and plants and are known as biodiversity “hotspots.” In
fact, only rainforest ecosystems boast as much biodiversity.
Provisioning services include animals and plants that receive nutrition
from both biomass in reefs and from algae.29 It also includes energy such as oil
and gas deposits which are sometimes found in reef ecosystems.30 Biomass
materials such as manure, and abiotic materials such as minerals, are also a part of
the provisioning services reefs may provide.
Cultural services that reefs provide include tourism through snorkeling,
diving, and simply interacting with native animal species.31 Corals, plants, and
other animals represent symbolic and spiritual importance to some coastal
indigenous communities.32 Even the aesthetic experience of simply being present
in a reef ecosystem is a service in itself.33
If reefs are continually destroyed, the world will lose $500 billion34
annually by 2100 from the loss of potential ecosystem services provided by
reefs.35 Of course, the most profound impacts will be seen in small island
developing states and areas where native people depend on reefs for sustenance
and economic support.36 Reefs are just as important to humans as they are to
marine species. Around 40% of humans live within 100 kilometers of a
coastline.37 In addition, there are almost 300,000,000 people who depend on reefs
directly for their food and careers every single day.38 These facts all demonstrate
the importance of protecting the world’s coral reefs.
IV.

CONVENTIONS, FRAMEWORKS, AND NON-BINDING GOALS

Although there have been a host of environmental international
frameworks created and ratified to combat climate change, these frameworks are
not ideal to adequately control and prevent the rapid impacts of climate change on
27
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coral reefs. This section looks in depth at various international agreements including the United Nations Convention on the Law of the Seas, Sustainable
Development Goals, the Convention on Biological Diversity, the World Heritage
Convention, and the Paris Agreement - which are all relevant to the protection of
reefs in a time of climate crisis. This section begins by discussing the relevant
portions of these binding and non-binding agreements and then explains their
pitfalls for appropriately protecting reefs around the world.
A. UNCLOS (1982)
The United Nations Convention on the Law of the Seas (UNCLOS) serves
as an international constitution for the oceans.39 UNCLOS was established in
1982, before climate change was widely researched and accepted by the scientific
community.40 UNCLOS is perhaps the most comprehensive and thorough
agreement regarding oceans.41 The convention divided the ocean into jurisdictions
based on nautical miles, allowing each state to individually decide whether to
preserve or exploit the vast resources of coral reefs.42 Articles 56 and 57
specifically grant states sovereign rights up to 200 miles off their shores.43 Each
state that borders an ocean has jurisdiction over twelve nautical miles from their
respective shore, as well as an economic zone up to 200 miles out to sea.44
Because most warm-water reefs45 are located in shallow waters less than fifty
meters deep, most tropical reefs fall within the jurisdiction of state waters. The
broad nature of UNCLOS’ text allows for a fluid interpretation of its articles and
for it to handle new and upcoming oceanic issues in a consistent manner.46
The most relevant portion of UNCLOS to protect reefs from climate
change is Part XII, which considers the protection and preservation of the marine
environment and sets forth international legal restrictions and requirements.47
Article 192 creates a broad obligation of states “to protect and preserve the marine
environment” but provides no further explanation regarding how to do so.48 The
article does demand, however, that states take “all measures consistent with the
Convention that are necessary to prevent, reduce, and control [any type of]
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pollution” of ocean environments.49 The article also requires a state to prevent its
pollution from spreading to and affecting other states’ environments – this sounds
and probably is impossible, as there are no physical boundaries to separate states’
jurisdictions in the open water.50 Article 193 also recognizes the right of states to
exploit their resources as they see fit, while still continuing to uphold their duty to
protect and preserve the environment.51 These two articles (192 and 193) are
binding on all states who have ratified the convention.52
Another important aspect of UNCLOS is that non-parties to the
convention may still be bound by its text. Even though not every state that
possesses coral reefs within its jurisdiction is a party to UNCLOS, all states may
still be considered “bound” to the language in the convention because of
customary international law. This occurs when non-party states feel obligated to
act in the same way as other states who have signed onto international
agreements, even though the former have not technically ratified any agreement.53
Therefore, states may be bound by the consistent actions of a large number of
other states as opposed to their own non-ratification of a document.54
While UNCLOS is a starting point for protecting the world’s oceans, it
does not establish specific guidelines or rules for states to follow when it comes to
how to regulate marine activities in order to protect coral reefs. In fact, it only
requires a nation to “consider” the effects of its actions on the environment, a
rather loose threshold that can be easily followed.55 In addition, because most
coral reefs fall within the jurisdiction of a specific state due to their location close
to the coast, there is no real international protection for a majority of them.56
What’s more, there is no way to challenge the actions of another nation’s marine
activities.57 With a duty to act but no method of enforcement, UNCLOS cannot
become a game-changing treaty or the solution we need to solve the crisis facing
coral reefs.
Unfortunately, UNCLOS was not written at a time when climate change
was recognized as a threat to the environment as it is recognized by most states
today.58 Therefore, the text has no climate-change related rules pertaining to
warming oceans or intense ocean acidification. One suggestion to fix this problem
would be to provide an annex to UNCLOS that supports the world’s current
stance on climate change, as well as some duty to report or at least consider the
49
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effects of climate change on states’ marine actions. Although there are broad
responsibilities of states to prevent the cause and spread of ocean pollution
internationally, there is nothing in the text about finding states liable for causing
or spreading ocean pollution; perhaps this could be a useful addition to this
international framework.59
Another way to help preserve reefs is to find states liable for their direct
contributions to climate change under UNCLOS could be by finding states liable
for a failure to mitigate.60 Even though states have an affirmative duty to protect
oceans, no case has been brought to date regarding failure to mitigate according to
UNCLOS on any international stage.61 With reefs deteriorating and losing their
value before our very eyes, now may be the time to take more drastic measures.
B. Sustainable Development Goals (SDGs) (2015)
In 2015, the UN created universal sustainable development goals or SDGs
with the plan of improving seventeen broad areas worldwide to help eradicate
poverty and hunger and simultaneously combat climate change by 2030.62 In fact,
an entire “dimension” of these goals targeted the environment, with the other two
sections being related to economic and social goals.63 A Global Partnership
among United Nations states was created to help establish and achieve each of the
unique development goals. Three of these SDGs are relevant to the protection of
coral reefs.
SDGs Thirteen, Fourteen, and Fifteen are most relevant when looking at
problems associated with climate change and coral reef degradation. SDG
Thirteen is to “take urgent action to combat climate change and its impacts.”64
This includes improving resiliency among states and including climate change
research in national and global policies. One of the most important items under
this goal is that the parties to the United Nations Framework Convention on
Climate Change (UNFCCC) pledged to gather $100 billion65 each year by 2020 to
address the needs of SIDS and least-developed countries battling climate change
with little resources to mitigate the massive problem.66
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SDG Fourteen is to “conserve and sustainable use the oceans, seas, and
marine resources for sustainable development.67 This goal was expected to be
reached by 2020 and contained measures like conserving at least 10% of marine
and coastal lands, sustainably managing ecosystems to avoid catastrophic effects
of climate change, regulating overfishing, conserving 10% of coastal areas, and
restoring ocean ecosystems so they can build up their resiliency against the effects
of climate change.68 Goal fourteen’s text also lists goals for 2030, which include
increasing economic potential for SIDS and least-developed countries by
sustainably implementing tourism and fishery resources.
SDG Fifteen is to “protect, restore, and promote sustainable use of
terrestrial ecosystems, sustainably manage forests, combat desertification, and
reverse land degradation and half biodiversity loss.”69 This includes “tak[ing]
urgent and significant action to reduce the degradation of natural habitats…” and
using biodiversity to ecosystems’ benefits.70 These goals, similar to the rules laid
out in UNCLOS, are extremely broad and thus malleable to up-and-coming global
issues such as climate change.
Certain groups have formed to help achieve particular SDGs. The Global
Coral Reef Partnership is one such group.71 This group is aimed at achieving
SDGs Twelve72, Thirteen, and Fourteen and shares the goal of implementing
internationally agreed upon commitments to best manage and strengthen the
resilience of reefs worldwide.73 Partners meet annually to share ideas, policies,
and methods of preserving reefs. Their biggest areas of development are: 1)
building resilience among reefs in a time of climate change and acidification; 2)
embracing ecosystem services provided by reefs; and 3) further researching and
sharing information about reef planning and management.74
Unfortunately, SDGs are simply goals. These ambitious goals seem
slightly out of reach when there is no actual plan for action to support them. It
seems as though such broad and expansive tasks such as to “prevent and
significantly reduce marine pollution of all kinds [by 2025]” are impossible
without any indication as to the methods of implementation.75 Almost every goal,
although they may sound like necessary adaptations, leaves the informed reader
with the question of “okay…how?”
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In addition, the SDGs - namely Goal Fourteen - do not seem to
acknowledge the current status of reefs; that is, it does not seem to consider that
reefs are already being degraded and destroyed. While the goals are plans for the
future, there is a lack of acknowledgement of reefs’ present in-peril status. For
example, the goal to conserve at least 10% of coastal and marine areas by 2020
seems like a good idea, but 70% of reefs were currently threatened as of 2017.76
Why shouldn’t the percentage be greater than 10%? Why can’t there be a goal of
100% coral reef protection?
The biggest downfall of the SDGs is that they are neither binding nor a
treaty but rather goals created by the United Nations. The goals have no way of
being enforced and no repercussions if they are not followed.
C. Convention on Biological Diversity (1992)
The Convention on Biological Diversity (CBD) expresses that the vast
varieties of unique plant and animal species around the world are a “common
concern of humankind” that are becoming reduced at the hands of humans.77 This
convention acknowledges the critical importance of biodiversity, without which
humans would have fewer food sources, medicinal research, tourism, and natural
resources necessary for survival in the twenty-first century.78 The CBD was
established in 1992 at the Rio Earth Summit in Brazil. The convention aims at not
only preserving diversity among habitats and ecosystems but also sustainably
using the living and non-living products of such ecosystems and sharing in the
benefits that they provide.79 Coral reefs fall under the ecosystems and habitats that
the convention aims to protect, due to the large number of species that can be
found there, as well as the economic, cultural, medicinal, and other services which
reefs may provide.80
States who are parties to the CBD are obligated to identify and monitor
ecosystems like reefs that fall within their jurisdiction. Two examples of
monitoring ecosystems include establishing protected areas and educating the
public about the vast benefits of reefs.
Another aspect of the CBD is “common but differentiated responsibilities”
(CBDR).81 This term means that different states have greater abilities to provide
for developing states when it comes to addressing problems with climate
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change.82 Even though all states are responsible globally for dealing with climate
change, some are inherently more capable than others, due to their sheer size,
influence, and economic power.83 While CBDR are ethically and morally sound
and call for an inclusive approach to solving climate change, some developed
countries fail to acknowledge that they should help their poorer or weaker
neighbors. Ironically, it is these developed countries, such as the United States,
that contribute the most to climate change.84 If CBDRs were mandated on some
global level, developing countries who are hit the hardest by the effects of climate
change could build their resiliency with the help of stronger developed countries.
This could certainly help lessen the harsh effects of damage to reefs, or at least
buy more time.
The CBD Conference of Parties of 2010 established a Strategic Plan for
Biodiversity which included twenty biodiversity “targets” to achieve by 2020.85
Similar to the SDGs, these targets are extremely broad and lofty, but unlike SDGs
they are still binding law, as they are a part of the convention. Target Ten, for
example, is that “[b]y 2015, the multiple anthropogenic pressures on coral reefs,
and other vulnerable ecosystems impacted by climate change or ocean
acidification are minimized, so as to maintain their integrity and functioning.”86
This target was not met nor even under control in 2015, as some of the worst
events of coral bleaching occurred after 2015. What is being done about the CBD
now that the target has not been reached? What are the repercussions for not
meeting this goal? Now that the 2015 goal has not been met, should they try to
accomplish the same task by 2020, the date for most of the other targets?
This convention has other downfalls. There is no proper method of
enforcement listed in the CBD. Even though parties to the convention are bound
by its text, there is no real method of monitoring compliance among the states,
aside from the submission of annual reports. Therefore, it appears to be at the
discretion of each states’ current administration to decide how strictly or loosely
they want to adhere to the text of the convention. Without a proper enforcement
mechanism, states may be pressured by other states and public opinion, which
could either help or hinder a state’s environmental conservation goals.87 Not every
state has ratified the CBD, including the United States,88 and those countries
82

Charlotte Epstein, Common but Differentiated Responsibilities, ENCYCLOPAEDIA BRITANNICA
https://www.britannica.com/topic/common-but-differentiated-responsibilities (last visited Feb. 19,
2020).
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Convention on Biological Diversity, INTERNATIONAL YEAR OF THE REEF
https://www.iyor2018.org/organization/convention-on-biological-diversity/ (last visited Feb. 19,
2020).
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Aichi Biodiversity Targets, UNITED NATIONS CONVENTION ON BIOLOGICAL DIVERSITY
https://www.cbd.int/sp/targets/default.shtml (last visited Feb. 19, 2020).
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Mulhall, supra note 5, at 338.
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There are 196 parties to the convention, only 168 of whom have ratified it. List of Parties,
UNITED NATIONS CONVENTION ON BIOLOGICAL DIVERSITY
https://www.cbd.int/information/parties.shtml (last visited Feb. 19, 2020).
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therefore are not held to the standard that others are, giving them free reign to take
actions as they see fit for protecting (or not protecting) coral reefs.
D. World Heritage Convention (1972)
The United Nations Convention Concerning the Protection of World
Cultural and Natural Heritage (World Heritage Convention), adopted in 1972,
understands the link between humans and nature and sought to create a balance
between the two.89 Natural heritage is defined as:
[n]atural features, geological and physiographical formations and
delineated areas that constitute the habitat of threatened species of
animals and plants and natural sites of value from the point of view
of science, conservation or natural beauty. It includes nature parks
and reserves, zoos, aquaria and botanical gardens.90
Natural heritage sites, by definition, certainly include some coral reefs due to the
threatened species that may live there, their valuable resources, and their natural
beauty. To date, the World Heritage List contains nearly 1,100 properties, twentynine of which are coral reefs.91 Once a site is listed as a World Heritage Site, the
convention provides financial assistance (and increased federal funding), as well
as expert training on how to conserve and preserve the area.92 Designations must
meet at least one of the natural heritage criteria, which include representing
evolutionary history, geological processes and biological evolution, contain areas
of exceptional natural beauty, and contain rare or endangered plants and
animals.93
The Great Barrier Reef, which meets all four of these criteria, was the first
coral reef ecosystem to become a World Heritage Site in 1981 for its “outstanding
universal value.”94 Designations trigger certain protections, such as emergency
assistance in times of imminent danger, financial training and assistance to help
keep the site clean and well-preserved, and a push for international appreciation
of the site because of its cultural significance.95 Once a site is listed, it becomes
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The World Heritage Convention, UNESCO, https://whc.unesco.org/en/convention/ (last visited
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Natural Heritage, UNESCO, http://uis.unesco.org/en/glossary-term/natural-heritage (last visited
Feb. 19, 2020).
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World Heritage List, UNESCO, https://whc.unesco.org/en/list/ (last visited Feb. 19, 2020).
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Davidson, supra note 43, at 537.
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Criteria Values and Attributes, GREAT BARRIER REEF MARINE PARK AUTH., AUSTRALIAN
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the job of all parties to the World Heritage Convention to care for and protect the
site for future generations.96
Designating coral reefs as World Heritage Sites is not a cure-all, especially
if waters continue to warm, because reefs will still nonetheless be destroyed.
However, continuing to designate at least moderate-sized reefs shows that a
universal appreciation for these unique ecosystems exists and are an area that
should be preserved for future generations.97 In addition, designated sites have
management plans that ensure preservation and an increase in sustainable tourism.
While local management of reefs alone is likely insufficient to ensure long-term
viability, it is one step that should be taken rather than not. Therefore, more
UNESCO World Heritage Site designations for reefs worldwide may not be the
foolproof answer we need, but it certainly could buy time for reefs to grow, build
resilience, and adapt to warming waters. This way, states with these sites can
request additional financial assistance and expert training, and spread knowledge
about the importance of such locations.98
Evidence shows that listing reefs as World Heritage Sites promotes the
conservation and preservation of their ecosystems. The Belize Barrier Reef
Reserve System, the second largest barrier reef in the world, was listed in 1996
and found to be a site “in danger” in 2009.99 This designation gives sites an extra
layer of added protection, by increasing the amount of international funding that
sites receive. Marine ecosystems in Belize were becoming destroyed due to
unsustainable oil extractions and development projects. When the World Heritage
committee placed an immediate moratorium on extracting oil in Belize and
created more strict mangrove forest management, the country’s marine
ecosystems, including reefs, mangroves, and atolls, were restored to the point
where the site was taken off the “in danger” list in 2018.100
Reefs like the Belize Barrier Reef should not have to wait to be on an “in
danger” list before something is done to protect them. Even more, if the reef is not
listed as a World Heritage Site at all, there is no chance it will be listed as “in
danger” and receive the proper attention it needs. Therefore, allowing more coral
reefs to become World Heritage Sites could eliminate these potential problems
and limit the chances that reefs will face threats such as occurred in Belize.
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E. Paris Agreement (2015)
The twenty-first Conference of Parties to the United Nations Framework
Convention on Climate Change (UNFCCC) is most remembered for its landmark
Paris Agreement, named for the location of that year’s COP. This agreement
brought together world environmental leaders to undertake the colossal task of
combatting climate change head-on.101 The most notable goal for the Paris
Agreement is to prohibit a temperature change higher than two degrees Celsius
above pre-industrial levels.102 While the determination of two degrees appeared to
be the proper number to achieve long-term sustainability and avoid the most
disastrous climate change consequences, it is now accepted that this number is not
conducive to the success of coral reefs. As previously mentioned, limiting a twodegree increase in global warming would inevitably destroy more than 99% of
reefs worldwide.103
Another key product of the Paris Agreement is nationally determined
contributions or NDCs.104 NDCs are state-set efforts to implement and report
emissions reductions. In addition to NDCs, each state will take “stock” of their
environmental efforts, whether successful or otherwise, and contribute to a global
discussion about further efforts to achieve Paris goals.105
Four years after the ratification of the Paris Agreement, the new consensus
among parties is that global temperature should now not exceed one and a half
degrees. Although this small change in number may not seem significant, keeping
global warming to one and a half degrees has significant impacts on reefs and
other ecosystems.106 For example, by 2100, sea level rise would be around ten
centimeters lower with the new threshold as opposed to the two-degree threshold.
Coral reefs would have a better chance of survival, as it is predicted that as few as
70% of reefs would be destroyed at a one-and-a-half-degree threshold.107
As with other agreements, there are major players who have not signed
onto the Paris Agreement. In 2016, President Obama signed the United States
onto the Paris Agreement.108 However, the next year President Trump expressed
his intention to withdraw the United States from the Paris Agreement.109 The first
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day that President Trump would be able to formally withdraw would be
November 5, 2020, after the next United States presidential election.110 For now,
the United States appears to be the only country not on board with the terms of the
Paris Agreement. The one-and-a-half-degree threshold is based on the most
extreme end of implementing the 2015 Paris Agreement and appears to be one of
the only international agreements that involves acting and making tangible
changes to save reefs.111
V.

SOLUTIONS

A. Artificial Reefs, Managed Relocation, and MPAs
Artificial reefs are “submerged structures placed on the seabed
deliberately, to mimic some characteristics of natural reefs,”112 with the
anticipation that marine species build an ecosystem throughout the structure.
These reefs may play an important part in marine ecosystems by increasing
biodiversity in an area once lacking an adequate habitat for native species; they
may also serve as tourist attractions and fishing hubs.113
Although artificial reefs may seem like a solution to build capacity and
resilience of reef species, which includes the ability to resist disease and recover
from natural disasters and other disturbances.114 Such a novel idea does not come
without costs and cynics. International law comes into play when considering
placing structures on the seabed which may interfere with navigation and
shipping.115
The First International Conference on Artificial Reefs, held in Houston,
Texas in 1974, was open to all parties interested in “any aspect of artificial reef
research, construction, or use.”116 While there have been multiple International
Conference on Artificial Reefs and Related Aquatic Habitats (CARAH) meetings
since the first conference, there has been no solution to solving the problems
associated with climate change and coral reefs. The first group meeting expressed
https://www.washingtonpost.com/news/monkey-cage/wp/2017/11/21/trumps-noncooperationthreatens-climate-finance-under-the-paris-agreement/?utm_term=.e5d9e5306c71 (last visited Feb.
19, 2020).
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concern over the uncertain future of reefs’ sustainability as fishing oases and that
alternative options may need to be considered.117 Using automobile tires to create
artificial reefs, for example, may seem attractive until the day the tire finally
breaks down and collapses, damaging plants and animals which looked to the tire
for protection.
Along with artificial reefs, more marine protection areas (MPAs) should
be created to separate delicate and vulnerable reefs from less valuable marine
ecosystems. An MPA is a locally or nationally designated area that has the ability
to prohibit “takings” of valuable reef resources, ban humans from interference,
and preserve habitats for endemic species in reefs.118 MPAs are not international
regimes, but similar to world heritage sites, they can separate valuable or
vulnerable ecosystems from other portions of the ocean. However, troubles arise
when no physical boundaries are created between MPAs and unrestricted areas.
Managed relocation is the transfer of coral species from their current
habitat to a new location, outside of where they normally exist.119 This is
commonly performed in an effort to spread resilient corals from one ecosystem to
another similarly situated ecosystem.120 Effects of managed relocation include a
decrease in the chances of coral species becoming endangered or extinct and
increasing the chances the corals will survive in a time of growing climate
problems and warming waters, if successful in their new locations.
While there have been no large-scale successful relocations of corals yet,
that does not mean the process is impossible or should not be attempted. Problems
should be accounted for and expected, however, because around 30% of the
transplanted corals result in mortality of the species upon arrival to its new
location.121 Differences in wave strength, water salinity, sun exposure, and water
pollution may also have negative effects on the newly located corals.122 An even
larger problem may occur if unapparent diseases are transferred from the old
location to the new, or if the zooxanthellae from the displaced corals become
invasive to their new environment.123 Generally, the physical transferring of the
corals is also stressful to the species and must be done both quickly and carefully
to avoid stressing the animals to the point that they bleach.124 These are all
considerations that should be understood and taken into account when trying to
create new reefs or transplant corals from one ecosystem to a different location
with similar characteristics.
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B. Education
Millions of people depend on the success of coral reefs for their
employment, food and medicine, and tourism. Reefs currently exist at a critical
stage, however, where habitat destruction through climate change is imminent and
reconstruction and rehabilitation can take at least a decade. Big changes need to
come about for reefs to be adequately protected, from both top-down and bottomup approaches. Reefs need to be protected so as to grow their resilience and
strength against storms and seemingly inevitable warming waters. The education
of climate change in schools should be taught throughout the world, especially in
small island developing countries whose people rely on reefs the most to survive.
This unprecedented task of preserving reefs in a time of immense climate change
is not only necessary but critical to the survival of reef ecosystems.
Coral reefs serve as a model for climate change, a basis off of which
research can be discovered and lessons can be learned. Reefs are one of the first
examples of how climate change can affect the entire globe, no matter the location
of the pollution or the individual states at fault.125 The hope is that while a
majority of reefs will inevitably be destroyed due to the relentless effects of
climate change, international regimes will come together to learn from this painful
experience and try to find solutions to hang on to what remains of coral reefs
throughout the next decade.
C. International Treaty on Coral Reefs
There is no one convention or law which every nation harboring coral
reefs has signed onto; therefore, there is little consistency in the way states protect
reefs globally. Because of the precise needs of reefs situated around the world,
and the local threats that come with each unique location, there is no one
international treaty that can address all the reefs’ problems sufficiently.126 On the
other hand, climate change is a global issue that needs to be handled on an
international scale in an effort to streamline states’ efforts to protect reefs.127
What is needed is some combination of these multiple treaties and
conventions. The treaty needs the ingenuity similar to UNCLOS. Like UNCLOS,
the new convention needs to be broad and all-encompassing, a thorough and
comprehensive constitution for coral reefs. This could be complemented well by
broader goals like those found in the SDGs. Goals such as transforming 25% of
reefs into MPAs by 2025, or even researching and identifying the most critical
reefs by 2020 could help. Another possible goal could be to state generally that
climate change exists and plays a critical role in the biology and future of coral
reefs.
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Along with these suggestions, the convention on coral reefs should take
stock similar to that in the Convention on Biological Diversity. This allows states
to monitor the ecosystems that fall within their jurisdiction. Common but
differentiated responsibilities should also be incorporated into the convention.
Because we know that most reefs fall into jurisdictions of small island developing
nations with less financial power than countries like Australia and the United
States, we can put larger, more financially powerful nations in charge of stepping
up to help protect reefs in less fortunate jurisdictions. This would allow financial
powerhouses like the United States to provide for and fill in the much-needed
economic gaps that countries like Indonesia may not be able to close themselves.
The convention needs special designations like those in the World
Heritage Convention. Some reefs are going to be inherently more vulnerable than
others, and the stronger, more resilient reefs may not need as much immediate
attention. Designating certain reefs as being “in danger” provides for the extra
financial assistance that is needed to protect reefs that stand little chance of
surviving the next decade. Finally, the convention needs another big goal, like the
one-and-a-half-degree limit in the Paris Agreement. Such a big overarching,
international goal that the whole world can get on board with could be the knot
that ties together all the nations interested in having a stake in saving the reefs.
Perhaps fixing the issues of coral destruction and climate change is better
suited for a smaller scale, state-by-state operation and implementation. Even
though states may informally adopt an international agreement without ratifying it
(like the United States has done with UNCLOS), they may still adopt such
regulations as customary law and create their own individual avenues to protect
the oceans on a national scale.128 This would also allow for actual binding
promises by governments, which would explicitly restrict states’ ability to act or
refrain from action.
Because there is so little successful international law when it comes to
adequately protecting reefs, some sort of additional governance is needed, perhaps
on the state-by-state level if coral reefs stand a chance of survival throughout the
current decade or those to come.129 The existing international treaties are simply
not working to ensure reefs will be around in the future. MPAs are an effective
way of nationally designating areas to be set apart from the rest of a state’s open
or usable waters. But because humans are the main contributors of climate change
that is destroying reefs, they certainly need to be the ones to solve this problem.
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Residential Real Estate Appraisal and Flood Resilience Measures1
Kristin McCarthy2
I.

INTRODUCTION

As climate change and sea level rise cause increasingly stronger and more
frequent storms, and even sunny day flooding, homes across the United States are
suffering more structural damage, particularly when they are not required to
comply with any building regulations related to flood resilience.3 Some states,
including Virginia, continue to implement strict building codes at the state or
local level. In Virginia, municipalities are authorized to implement stricter
building codes than required by the state if enacted in accordance with their
participation in the National Flood Insurance Program (NFIP).4
Despite this, many states and municipalities are choosing to weaken their
building code requirements rather than strengthen them.5 Three months before
Hurricane Irma hit the Florida coast, the Florida legislature passed a sweeping
reform bill that took the state’s building codes from some of the best in the nation
to barely regulated.6 Across the flood-prone southeast, similar patterns emerge.
1

This article, particularly with regards to the appraisal methods section, is based in significant part
on an interview with a Virginia real estate appraiser, John A. Dunlap, owner of John A. Dunlap &
Associates. It therefore should not be construed as established fact.
2
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the William & Mary Law Review, Graduate Research Fellow for the Virginia Coastal Policy
Center, President of the Student Environmental and Animal Law Society, Board Member of the
Public Service Fund, and graduated with honors summa cum laude. Kristin also attended William
& Mary for her Bachelor’s degree, where she majored in Environmental Policy and Government.
Kristin will begin her legal career working at Greenberg Traurig in Los Angeles, California this
fall.
3
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Mar. 19, 2018, https://www.bloomberg.com/news/articles/2018-03-19/storm-prone-states-easeoff-building-codes-as-climate-risk-grows (last visited July 23, 2019).
6
7th Edition (2020) Florida Building Code- Code Development, FLA. DEP’T OF BUS. & PROF’L
REGULATION,
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Scott Signs Bill Updating Building Code, FLA. POLITICS, June 23, 2017,
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South Carolina recently considered a bill that would have decreased the frequency
at which the state updates its building codes,7 a measure that was already taken in
North Carolina in 2013.8 Meanwhile, in Georgia, municipalities may choose not
to enforce the statewide code.9 The danger in such deregulation, besides the
increased probability of structural damage from flooding, is that building codes
will not keep pace with engineering improvements designed to protect homes
from ever-worsening storms.10
This incongruous reaction of states to shift toward less rigorous building
codes even as the effects of climate change continue to escalate can be at least
partially explained by the strong lobbying power of the building industry.11
Imposing more stringent building code requirements for flood resilience, such as
higher freeboard,12 foundation flood vents, or use of flood-resilient materials,13 is
http://floridapolitics.com/archives/240611-rick-scott-signs-bill-changing-florida-building-codeupdated (last visited July 23, 2019).
7
S.C. GEN. ASSEMBLY S. BILL 579 (2017); Flavelle, supra note 5; Ari Natter, N.C. May Regret
Weakening its Building Codes in 2013, BLOOMBERG, Sept. 14, 2018,
https://www.gastongazette.com/news/20180914/nc-may-regret-weakening-its-building-codes-in2013 (last visited July 23, 2019).
8
North Carolina now revises its building code every six years instead of three. See Minutes of the
North Carolina Building Code Council, N.C. BUILDING CODE COUNCIL 1, 23 (Dec. 10, 2013),
https://www.ncdoi.com/OSFM/Engineering_and_Codes/Documents/BCC_Minutes/2013%2012%
2010~December%2010,%202013_.pdf (last visited July 23, 2019); Flavelle, supra note 5; North
Carolina Will Now Revise its Building Code Every Six Years, Instead of Every Three, N.C.
CONSTRUCTION LAW, POLICY & NEWS (Mar. 17, 2014), https://nc-constructionlaw.com/2014/03/17/north-carolina-will-now-revise-its-building-code-every-six-years-not-everythree/ (last visited July 23, 2019).
9
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AMENDMENTS TO THE INTERNATIONAL BUILDING CODE (2018),
http://rules.sos.state.ga.us/gac/110-11-1 (last visited July 23, 2019) (“By Georgia law, the
International Existing Building Code is a permissive or optional State Minimum Standard Code.
Consequently, the provisions contained in the International Existing Building Code are not
mandatory or applicable unless specifically referenced in the adopting ordinance of local
governments.”)
10
Flavelle, supra note 5.
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better protect homes from storms).
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“Freeboard” is defined by FEMA as “a factor of safety usually expressed in feet above a flood
level for purposes of floodplain management.” Freeboard, FED. EMERGENCY MGMT. AGENCY,
https://www.fema.gov/freeboard (last visited July 23, 2019).
13
These are three common flood resilience measures. Other measures include elevating air
conditioning and utilities units, installing breakaway walls, and ensuring that fuel supply lines
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costly to homebuilders, and that added cost is not necessarily being taken into
account in the housing market.14 The market does not necessarily reflect the home
repair savings due to increased resilience measures that have been taken,15
resulting in a loss to the homebuilder, and the motivation to lobby against stricter
building codes. One possible solution to this problem is to alter the home
appraisal process to take flood resilience measures more directly into account in
the appraising of a home’s value.
This article will first examine the home appraisal process in Virginia as it
exists today, including the requirements that must be met to become a real estate
appraiser, a summary of how the appraisal process works, and an analysis of how
and to what extent resilience measures are taken into account in the process. This
article will next make recommendations for ways to possibly alter this appraisal
process to better reflect the increase in home value afforded by resilience
measures. However, this article asserts that the appraisal process may not be the
issue, and that public awareness of flooding and resilience measures should
increase to ensure that the marketplace either begins to value resilience measures
or that development trends gradually shift away from flood zones.

have float-operated automatic shut-off valves. See FED. EMERGENCY MGMT. AGENCY,
HIGHLIGHTS OF THE ASCE 24-14 FLOOD RESISTANT DESIGN AND CONSTRUCTION (2015),
https://www.fema.gov/media-library-data/143628861634493e90f72a5e4ba75bac2c5bb0c92d251/ASCE24-14_Highlights_Jan2015_revise2.pdf (last visited
July 23, 2019) [hereinafter FEMA]. A “breakaway wall” is defined as “[a] wall that is not part of
the structural support of the building and is intended through its design and construction to
collapse under specific lateral loading forces, without causing damage to the elevated portion of
the building or supporting foundation system.” Breakaway Wall, FED. EMERGENCY MGMT.
AGENCY (2018), https://www.fema.gov/breakaway-wall (last visited July 23, 2019).
14
As one representative from the National Association of Home Builders put it, “[t]here is an
increase in housing costs every time a new code or rule is put upon the builder.” Flavelle, supra
note 5.
15
See NAT’L INST. OF BLDG. SCIENCES, NATURAL HAZARD MITIGATION SAVES: 2017 INTERIM
REPORT (2017), http://www.wbdg.org/files/pdfs/MS2_2017Interim%20Report.pdf (last visited
July 23, 2019); see also Joshua G. Behr & Carol Considine, Building Resilient Communities Amid
Costly Storms, THE VIRGINIA-PILOT, Sep. 16, 2018,
https://pilotonline.com/opinion/columnist/guest/article_849e9e82-b6b6-11e8-9bad5f49a6eb3423.html (last visited July 23, 2019).
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II.

THE HOME APPRAISAL PROCESS

A. Requirements for Residential Real Estate Appraisers
Residential real estate appraisers attempt to measure the value of a piece
of property prior to the completion of a sale or refinance of the property.16
Traditionally, regulation of real estate appraisers was left up to the states.17 The
Financial Institutions Reform, Recovery, and Enforcement Act of 1989
(“FIRREA”) created an Appraisal Subcommittee (“ASC”) within the Federal
Institutions Examinations Council (“FFIEC”) to oversee state licensing and
certification of real estate appraisers.18 FIRREA required states to establish
requirements for licensing and certification, and to coordinate with the Appraisal
Foundation, a professional organization authorized by Congress as the source of
appraisal standards and appraiser qualifications.19 The Appraisal Foundation
issues specific federal standards that make up the Uniform Standards of
Professional Appraisal Practice (“USPAP”).20 FIRREA requires appraisers to
follow the USPAP for all federally related real estate transactions.21 The USPAP
requires use of the appropriate Fannie Mae/Freddie Mac standardized appraisal
form for all property related to a Federal Housing Act (“FHA”) mortgage.22 These
forms are discussed further below in Section C.

16

EDWARD MURPHY, CONG. RESEARCH SERV., REGULATION OF REAL ESTATE APPRAISERS 1
(2012), https://fas.org/sgp/crs/misc/RS22953.pdf (last visited July 23, 2019).
17
Id.
18
Id. The ASC of the FFIEC can be found at 12 U.S.C. § 3301 et seq. The ASC reviews
approximately half of the states’ appraiser boards each year for compliance with federal
regulations. APPRAISAL SUBCOMMITTEE, FED. FIN. INST. EXAMINATION COUNCIL, ANNUAL
REPORT 2011, 15 (2012),
https://www.asc.gov/Documents/AnnualReports/2011%20Annual%20Report.pdf (last visited July
23, 2019).
19
MURPHY, supra note 16, at 1; About Us, THE APPRAISAL FOUND.,
https://www.appraisalfoundation.org/imis/TAF/About_Us/TAF/About_Us.aspx?hkey=52dedd0ade2f-4e2d-9efb-51ec94884a91 (last visited July 23, 2019).
20
What is USPAP?, THE APPRAISAL FOUND. (2019),
https://www.appraisalfoundation.org/imis/TAF/Standards/Appraisal_Standards/Uniform_Standard
s_of_Professional_Appraisal_Practice/TAF/USPAP.aspx (last visited July 23, 2019).
21
MURPHY, supra note 16, at 4.
22
OFFICE OF SINGLE FAMILY HOUSING, FED. HOUSING AUTH., U.S. DEP’T OF HOUSING AND
URBAN DEV., FHA SINGLE FAMILY HOUSING APPRAISAL REPORT AND DATA DELIVERY GUIDE 2
(2016), https://www.hud.gov/sites/documents/SFH_POLI_APPR_RPT_FIN.PDF (last visited July
23, 2019)[hereinafter FHA SINGLE FAMILY HOUSING].

118

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

After the housing market crash that began in 2007, the federal government
increased its oversight and requirements for real estate appraisers through the
Dodd-Frank Wall Street Reform and Consumer Protection Act (“Dodd-Frank
Act”).23 The Dodd-Frank Act established more specific criteria at the federal level
for the residential property appraiser profession, and mandated independence for
appraisers, preventing undue influence and conflicts of interest, especially for
properties with high-risk loans.24 Additionally, the Housing and Economic
Recovery Act (“HERA”) of 2008 also included a provision to increase appraiser
independence by prohibiting anyone with an interest in the real estate transaction
from influencing any appraisal done in connection with a federally related
mortgage.25
Despite the increase in federal regulations, states remain the primary
authority for implementing the majority of the laws and regulations surrounding
appraisers. In Virginia, real estate appraiser regulations are extensive.26 First,
there are general qualifications for licensure, which include good moral character
and the ability to pass a public trust security screening, in addition to educational
requirements depending on whether the appraiser is considered a licensed
residential appraiser, certified residential appraiser, or certified general
appraiser.27
In addition to these one-time requirements for licensure and/or
certification, all real estate appraisers in Virginia must also complete continuing
education courses totaling 28 classroom hours during each licensing term.28
Virginia’s Real Estate Appraiser Board is also tasked with approving appraisal
educational offerings for pre-licensure and continuing education credit.29 Training
23

12 U.S.C. §§ 5301-5641 (2010); FHA SINGLE FAMILY HOUSING, supra note 22, at 1.
Id.
25
12 U.S.C. §§ 5101-5116 (2008); FHA Single Family Housing, supra note 22, at 12.
26
See 18 VA. ADMIN. CODE §§ 130-20-10 – 130-20-250 (2018).
27
Id. § 130-20-30. A licensed residential appraiser must complete 150 hours of approved real
estate courses, including the USPAP course, and 1,000 hours of appraisal experience. Id. A
certified residential appraiser, on the other hand, must complete 200 hours of approved real estate
courses, including the USPAP course, 1,500 hours of appraisal experience, and hold either a
bachelor’s degree in any field or an associate’s degree in a business or real estate-related field, or
complete a specified combination of other courses deemed equivalent. Id. Lastly, a certified
general appraiser must complete 300 hours of approved real estate courses, including the USPAP
course, 30 classroom hours of nonresidential property appraisal instruction, 3,000 hours of
appraisal experience, and hold a bachelor’s degree or higher. Id.
28
Id. § 130-20-100.
29
Id. § 130-200-230.
24
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on recognizing and valuing flood resilience measures, if it exists at all, is not
commonly known or used for recertification among appraisers.30 However, there
are trainings on flood zone maps included in the education courses required for
initial certification and continuing education.31 Additionally in the Hampton
Roads area of Virginia, appraisers can take a course on sea level rise impact on
coastal communities.32
B. Summary of the Appraisal Process
An appraisal is an unbiased report of the fair market value of a piece of
property, determined by a licensed and trained real estate appraiser.33 Appraisers
generally must be independent of all parties involved in the real estate
transaction.34 Additional requirements may apply to the appraisal process
depending on individual circumstances. For example, property visits are required
for residential appraisals involving a high-risk mortgage.35
Standardized forms are always used in residential real estate appraisals.36
Perhaps the most common of these is the Uniform Residential Appraisal Report
(“URAR”), or Fannie Mae Form 1004/Freddie Mac Form 70, used for single-

30

Telephone Interview with John A. Dunlap, Owner, John A. Dunlap & Associates (Feb. 26,
2019) [hereinafter Dunlap Interview]. Mr. Dunlap is a certified residential appraiser in Virginia,
focusing his work in the Virginia Beach, Norfolk, Chesapeake, Suffolk, and Portsmouth areas. Mr.
Dunlap has been a real estate appraiser since 2009, and received his certification in 2014. Since
2016 he has owned his own appraisal business, John A. Dunlap & Associates.
31
Id.; see also Appraisal Institute Education, APPRAISAL INST.,
https://www.myappraisalinstitute.org/education/default.aspx?grp=QE&fcosw=&stcode=&chptrid
=&_ga=2.249262979.567799567.1552582864-1090878231.1552582864 (last visited July 24,
2019).
32
For example, a training held on April 9, 2019 discussed “the significant impact that sea level
rise is having on our coastal communities - their economies, infrastructure, and safety of life. One
impact, that will be discussed, is on the value of our coastal property affected by recurring storm
surge, tidal flooding and permanent inundation that is becoming more apparent every day.” Sea
Level Rise Impact on Coastal Communities Presentation for Appraisers, APPRAISAL INST.,
http://www.myappraisalinstitute.org/education/more_info.aspx?id=48485 (last visited July 24,
2019).
33
Kristin Demshki, Understanding the Home Appraisal Process, PENNYMAC LOAN SERVICES,
LLC, https://www.pennymacusa.com/blog/understanding-the-home-appraisal-process (last visited
July 25, 2019).
34
FHA SINGLE FAMILY HOUSING, supra note 22, at 2.
35
Murphy, supra note 16, at 1.
36
Dunlap Interview, supra note 30.
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family homes.37 This form includes fields for neighborhood characteristics,
market trends, interior and exterior features, foundation, and condition of the
home, among other factors.38 Other standardized forms are used for different
property types, such as condominiums or small residential income properties, to
reflect the differences inherent in those property types.39
The appraisal process begins when a lender requests an appraisal because
of a pending sale or refinance of a home.40 Loan officers are prohibited from
communicating directly with appraisers; they must maintain an appraisal roster
from which appraisers are selected based on a blind rotation. Once an appraiser is
selected for the job, the appraiser goes out to inspect the house in person. The
appraiser measures the house, draws a floor plan, and does a visual inspection,
noting special features and the condition of the house in general. From these field
notes, the appraiser then fills out the home’s attributes in the applicable
standardized form, as referenced above.
After that, the valuation process begins. The appraiser will typically use at
least one of three possible valuation methods: the sales comparison approach, the
cost approach, and the income approach. The sales comparison approach relies on
the market to inform what the value of the house should be. The appraiser using
this method consults the Real Estate Information Network (REIN) Multiple
Listing Service (MLS) for professional listings of the sale prices of similar homes
in the area, and can also check tax records. The appraiser then determines what a
home’s value should be based on comparing the home to similar sales and
increasing or decreasing the price based on the square footage, features, and
condition of the home.
The cost approach method, by contrast, does not consider sale prices of
other homes in the area. Instead, it calculates the value of a home by adding the
cost of the land to the cost to new-build home, minus depreciation for homes that
are not brand new. This approach should lead to approximately the same result as
the sales comparison approach, but is subject to more variation based on
fluctuations in building material costs. Lastly, the income approach, which is
37

FANNIE MAE, UNIFORM RESIDENTIAL APPRAISAL REPORT, FANNIE MAE FORM 1004 (2005),
https://www.fanniemae.com/content/guide_form/1004.pdf (last visited July 25, 2019); see also
FHA SINGLE FAMILY HOUSING, supra note 22, at 2.
38
FANNIE MAE, supra note 37.
39
See FHA SINGLE FAMILY HOUSING, supra note 22, at 2.
40
Dunlap Interview, supra note 30. The rest of the statements in this section are based on the
Dunlap Interview as well.

121

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

typically used in commercial real estate appraisal and rarely for residential,
attempts to weigh the amount of projected income of the investment property
against annual expenses. Many appraisers will use multiple methods when
coming up with their appraisal, but the sales comparison approach tends to be the
most commonly used and most accurate way of measuring value. It is important
to note that while an appraisal may be given deference by lenders, especially
when the appraiser is certified, an appraisal is merely the opinion of the appraiser,
and as such is not a perfect valuation of a home.41 For more complex properties,
lenders may seek the opinion of more than one appraiser.42
C. Resilience Measures in the Appraisal Process
Flood resilience measures that can be implemented in homes prone to
flooding include higher freeboard, flood vents, use of flood-resilient materials
(such as stainless steel or other corrosion resistant materials for metal), elevating
air conditioning units and other utilities, breakaway walls, and fuel supply lines
that have float-operated automatic shut-off valves.43 While studies have shown
that these measures may yield up to a six-dollar return for every dollar spent in
terms of flood damage,44 there is concern that the market does not yet accurately
reflect this added value. Indeed, many homes in flood zones are declining in
property value due to recurrent flooding issues associated with rising seas and
climate change.45 While some property value decline is likely inevitable for
recurrently flooding properties, resilience measures can help abate that problem to
an extent. However, it remains to be seen whether the marketplace will in fact
assign much value to resilience measures.
Flood resilience measures are currently factored into the appraisal process
when the appraiser considers the overall quality of the construction of the home,
and compares that quality with sales of homes with similar features in the area.46
The appraisal process therefore takes resilience measures into account by
41

Id.; APPRAISAL INSTITUTE, UNDERSTANDING THE APPRAISAL 3 (2013),
http://www.appraisalinstitute.org/assets/1/7/understand_appraisal_1109_(1).pdf (last visited July
25, 2019).
42
Dunlap Interview, supra note 30.
43
See FEMA, supra note 13.
44
See NAT’L INST. OF BLDG. SCIENCES, supra note 15.
45
Nicholas Kusnetz, Coastal Flooding is Erasing Billions in Property Value as Sea Level Rises.
That’s Bad News for Cities, INSIDE CLIMATE NEWS, Feb. 28, 2019,
https://insideclimatenews.org/news/28022019/coastal-flooding-home-values-sea-level-riseclimate-change-ocean-city-miami-beach?amp (last visited July 25, 2019).
46
Dunlap Interview, supra note 30.
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determining how much home buyers are willing to pay for them through market
interpretation, just as with every other home feature.47 Features such as the flood
resilience measures described above would be listed under the “special features”
section of the appraisal form, but do not fit into any other check box on the
form.48
Adding flood resilience measures, as things stand today, involves a large
risk to the builder.49 In theory, the builder can pass on these added costs to the
buyer, but only to the extent that the buyer is willing to pay more for those
measures.50 With the real estate market in the Hampton Roads area as it stands
today, buyers are not yet willing to pay much more for a home with flood
resilience measures than for a home without them, thus leaving the burden of the
added cost to build in accordance with these measures resting on the builder’s
shoulders.51 Because buyers do not value the resilience measures very highly,
their added value is not taken into account in the market, and appraisers therefore
do not make an adjustment in the home price for the addition of a resilience
measure.52
D. Suggested Improvements to the Appraisal Process
Presumably at some point, if climate change, sea level rise, and flood
damage continue to occur with increasing regularity, either the builders or the
buyers will have to budge.53 Either the builders will stop building in flood zones
because building code requirements make it too expensive to do so when buyers
are not willing to pay the extra cost of flood resilience measures in the market, or
the buyers will become increasingly willing to bear that significant extra cost to
live in a flood zone.54
If the appraisal process is what needs to change to help solve the apparent
incongruity between increased flooding events and more lenient building codes,
then several suggestions can be implemented. First, an increase in public
awareness of the benefits of installing flood resilience measures in recurrently
47

Id.
Id.; FANNIE MAE, supra note 37.
49
Dunlap Interview, supra note 30.
50
Id.
51
Id.
52
Id.
53
Id.
54
Id.
48
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flooding homes could help people to see the value in implementing resilience
measures in their homes. Increasing accessibility of data on the investment return
on implementing these measures, for example, may change people’s minds on
whether they want their homes built with certain flood protections in place. If
people were more aware of the savings these measures can offer in the event of
flooding, this may drive market demand for the resilience measures and fill the
apparent gap. Public awareness could be promoted by municipalities through their
floodplain management programs, or on a statewide level through the Department
of Housing and Community Development (DHCD).
Second, the Virginia Real Estate Appraiser Board can attempt to increase
the amount of trainings available to real estate appraisers on identifying flood
resilience measures in homes, especially those located in flood zones. Perhaps if
appraisers were more familiar with the various resilience measures that exist, they
may be more likely to notice a difference in market value of the homes with or
without the measure that may be tied to it. Lastly, appraisers could attempt to
engage with Fannie Mae and Freddie Mac to specifically incorporate flood
resilience measures into updated versions of the URARs.55
While implementing these changes may help the real estate market better
account for flood resilience measures in the appraisal process, this may not be the
best answer to the problem. It may be the case that it simply takes time for the
market to take resilience measures into account. As we as a society continue to
learn and experience more of the effects of climate change and sea level rise, we
may value flood resilience measures more than we do at present. On the other
hand, it is possible that the opposite will occur, and people will realize that living
in a flood-prone area is not worth the added risk and cost. There is a possibility
that people will never value these measures at the same cost they take to install
because people will simply stop purchasing homes in an area that is flooding,
especially given the roads and other infrastructure in the area that would likely
also be affected by recurrent flooding. In such case, perhaps we do not want to
continue to incentivize development in areas that will continue to flood.
55

The URARs were last updated in 2005. See FANNIE MAE, supra note 37; Dan Bradley, Fannie
and Freddie to Update Appraisal Forms, MCKISSOCK LEARNING, May 23, 2018,
https://www.mckissock.com/blog/appraisal/fannie-freddie-update-appraisal-forms/ (last visited
July 25, 2019). In May 2018, Fannie Mae and Freddie Mac announced they plan to update the
Uniform Appraisal Dataset (UAD), including the URAR forms. Press Release, Unif. Mortg. Data
Program, Fannie Mae and Freddie Mac to Update Appraisal Dataset and Forms (May 22, 2018),
https://www.fanniemae.com/content/news/uad-announcement-may-2018.pdf (last visited July 25,
2019).
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III.

CONCLUSION

The appraisal process is a reflection of the housing market itself, and
therefore does not reflect a demand for flood resilience measures to an extent
beyond that which exists in the current market. While changes to the appraisal
process may help to the extent the process does not currently reflect the demand
for resilience measures, it is likely that other factors are at play in flood resilience
measures not being reflected in housing values. Public education about flooding
and resilience measures is needed to influence the market and encourage people to
either install flood resilience measures in their homes or consider the possibility
of living outside of the flood zones.
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MARINE NATIONAL MONUMENT MANAGEMENT CHALLENGES &
RECOMMENDATIONS FOR IMPROVEMENTS
Jessica A. Freedman1
I.

INTRODUCTION

How are public lands managed when they are submerged underwater?
Marine National Monuments (MNMs) are federally managed public “lands,” and
yet they are in waters offshore of the United States (U.S.), which creates resource
management challenges. MNMs can be more effectively managed with a
standardized management plan and enforcement methods specific to marine areas.
Currently, only site-specific MNM management plans exist, and there are no
standardized enforcement guidelines to ensure that these uniquely managed areas
receive timely and effective management. Creating a set of standards for MNM
management plans and a set of guidelines for developing and enforcing
monument-specific plans should be implemented to ensure proper care and
management of these areas.
All national monuments are managed by federal agencies. Unlike other
national monuments, MNMs are jointly managed by the National Oceanic and
Atmospheric Administration (NOAA) and the U.S. Fish and Wildlife Service
(USFWS). These agencies manage a wide variety of U.S. waters and lands.
USFWS, for example, manages ninety-six million acres of public lands including
wildlife and habitat conservation resources.2 The U.S. Coast Guard (USCG) also
plays a valuable role in MNM management, as they monitor U.S. waters for
safety and security, manage vessel traffic, and enforce federal regulations. NOAA
and the USCG have a partnership dating back to the 1800s, and their relationship
today “is guided by the 2013 Cooperative Maritime Strategy, which focuses on
three main areas: promoting a safe and sustainable marine environment;

1

Jessica Freedman (jfreed10@alumni.jh.edu) received her M.S. in Environmental Policy and
Sciences in 2020 from the John’s Hopkins University. This article is modified from her final paper
for her public lands course, originally written in December 2019. She is an environmental planner
and her background is in marine biology, which led her to a focus on marine management
challenges. A special thank you to professor Dr. Jennifer da Rosa for her guidance with the
publication process.
2
Volunteers and Invasive Plants- How do the Federal Land Management Agencies Differ?, NAT’L
WILDLIFE REFUGE SYS.,
https://www.fws.gov/invasives/volunteersTrainingModule/nwrsystem/agencies.html (last visited
July 8, 2020).
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enhancing regional collaboration; and fostering innovation in science, technology,
and youth education.”3 This partnership is vital to marine resource protection.
MNMs are designated to protect and conserve remote areas of the ocean,
including species such as coral, fish, and seabirds that reside in the area.
Additionally, they are designated in order to support scientific exploration and
promote education about these valuable areas.4 MNM designations are missing a
universal management plan for the unique designation of MNMs. In order to
explore management plan possibilities, the following must be examined: the
historical background of MNMs in relation to other national monuments; the
current landscape of MNM management; the key issues facing MNM
management; stakeholders of MNMs; environmental consequences for and
against various levels of management; economic consequences of lenient MNM
management; and adaptive strategies to consider when moving forward for more
effective protection of MNM resources.
II.

HISTORICAL BACKGROUND OF THE ISSUE

In 1906, Congress passed the Antiquities Act,5 which grants the current
President authority to designate national monuments. There are 158 national
monuments that have been established by the Presidents of the United States.6 Of
those, nine are water-based national monument designations. There are only five
designated MNMs, and the first was established less than fifteen years ago (in
2006). The five monuments in Table 1, which are jointly managed by NOAA and
USFWS, are denoted more specifically as MNMs. The other four water-based
national monuments, which are not MNMs, are managed by other federal
agencies as indicated in the Note a of Table 1.

3

Emma Skelley & Jennifer Damian, Guardians of the Sea: Protecting the Ocean Together, NAT’L
MARINE SANCTUARIES, https://sanctuaries.noaa.gov/news/apr18/noaa-and-coast-guard-protectocean-together.html (last visited June 25, 2020).
4
Marine National Monuments in the Pacific, NOAA FISHERIES,
https://www.fisheries.noaa.gov/pacific-islands/habitat-conservation/marine-national-monumentspacific (last visited June 25, 2020).
5
16 U.S.C. §§431-433.
6
CAROL HARDY VINCENT, CONGRESSIONAL RESEARCH SERV., NATIONAL MONUMENTS AND THE
ANTIQUITIES ACT (2018), available at https://fas.org/sgp/crs/misc/R41330.pdf (last visited June
25, 2020); Antiquities Act 1906-2006, NAT’L PARK SERV.,
https://www.nps.gov/archeology/sites/antiquities/monumentslist.htm (last visited June 25, 2020).

127

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

Table 1. List of Marine National Monuments Sorted by Date Established
Name

Agency

Location

Area
(acres)

Year
Established

Papahānaumokuākea
Marine National
Monument

NOAA,
USFWS

U.S. Minor
Outlying Islands
near Hawai'i

372,848,597 2006b

Pacific Remote Islands
Marine National
Monument

NOAA,
USFWS

US Minor
Outlying Islands
southwest of
Hawai'i

313,941,851 2009c

Rose Atoll Marine
National Monument

NOAA,
USFWS

American Samoa

8,609,045

2009

Mariana Trench Marine
National Monument

NOAA,
USFWS

Northern Mariana
Islands- Guam

61,077,668

2009

Northeast Canyons and
Seamounts Marine
National Monument

NOAA,
USFWS

The Atlantic
Ocean, off the
coast of
Massachusetts

3,144,320

2016

a

National Monuments that are water-based, but do not have an MNM designation: Buck
Island Reef National Monument, Virgin Islands Coral Reef National Monument,
California Coastal National Monument, San Juan Islands National Monument.
b
Boundaries expanded by 283.4 million acres in 2016.7
c
Boundaries expanded by 261.3 million acres in 2014.8

The Antiquities Act also grants the President the authority to modify
national monument size, boundaries, names, and resource management.9 Some
administrations may determine the designated area to be too large or too small in
order to meet the statutory mandate requiring the monument to contain the
smallest area necessary for proper management. For example, President George
W. Bush modified the Papahānaumokuākea MNM in 2007 through Presidential

7

Vincent, supra note 6.
Id.
9
Vincent, supra note 6; Proclamation No. 9496, 81 Fed. Reg. 65,161, Northeast Canyons and
Seamounts Marine National Monuments (Sept. 15, 2016), available at
https://obamawhitehouse.archives.gov/the-press-office/2016/09/15/presidential-proclamationnortheast-canyons-and-seamounts-marine (last visited June 25, 2020) [hereinafter Northeast
Canyons and Seamounts Proclamation].
8
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Proclamation 8,112, including revising its name (it was formerly known as the
Northwestern Hawai'ian Islands MNM).10
A similar change can be seen with the Northeast Canyons and Seamounts
MNM. In 2016, President Obama established the Northeast Canyons and
Seamounts MNM, the first MNM in the Atlantic Ocean, and included
management provisions that outlined relevant prohibited and regulated activities
in this area.11 However, on June 5th, 2020, President Trump issued a Presidential
Proclamation, which modified the monument by lifting the prohibition on
commercial fishing.12
MNMs are a subset of a broader category of Marine Protected Areas
(MPAs), which may be designated by local, state, and federal authorities. As
summarized in Table 2, while MNMs are designated through presidential
proclamations by means of the Antiquities Act, the Secretary of Commerce
designates National Marine Sanctuaries through the National Marine Sanctuary
Act (NMSA).13 While current MNM management varies based on individual
MNM management plans and existing applicable policies, the NMSA is an
important framework to view as a model when recommending MNM
management improvements. Another important act to consider in MNM
management is the Magnuson-Stevens Fishery Conservation and Management
Act (MSA) of 1976.14 This act is the primary law governing marine fisheries
10

CAROL HARDY VINCENT & LAURA A. HANSON, CONGRESSIONAL RESEARCH SERV., EXECUTIVE
ORDER FOR REVIEW OF NATIONAL MONUMENTS: BACKGROUND AND DATA 12 (2017), available
at https://fas.org/sgp/crs/misc/R44988.pdf (last visited June 25, 2020).
11
Vincent, supra note 6; Northeast Canyons and Seamounts Proclamation, supra note 9.
12
Proclamation No. 10,049, 85 Fed. Reg. 35,793, Modifying the Northeast Canyons and
Seamounts Marine National Monument (June 11, 2020), available at
https://www.federalregister.gov/documents/2020/06/11/2020-12823/modifying-the-northeastcanyons-and-seamounts-marine-national-monument (last visited Oct. 1, 2020). It should be noted
that groups have filed suit challenging President Trump’s ability to modify this MNM. Further,
“the impacts of this proclamation are likely minimal. It is unknown how many commercial
fishermen will actually make the 130-mile trek out to the monument’s boundaries to fish…[and]
the commercial fishing industry will still be regulated by a host of legislation such as the
Endangered Species Act (ESA) and the Magnuson-Stevens Fishery Conservation and
Management Act.” Madeline Doten, Environmental Impacts of Recent Executive Actions, 19:4
SANDBAR 14 (2020). Further, “the New England Fishery Management Council — the council in
charge of managing [the monument] — also announced plans to expand fishing restrictions within
the monument’s borders….[including restricting] all fishing, except deep-sea red crab pots,
between canyons 600 meters and deeper out to the monument’s 200- mile limit.” Id.
13
16 U.S.C. §§ 1431 -1445c-1. See also Northeast Canyons and Seamounts Marine National
Monument Frequently Asked Questions, NOAA FISHERIES, https://www.fisheries.noaa.gov/newengland-mid-atlantic/ecosystems/northeast-canyons-and-seamounts-marine-national-monument
(last visited June 25, 2020).
14
16 U.S.C. §§1801 - 1891(d).
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management in U.S. federal waters, and marine fisheries are just one of the many
valuable resources present in MNMs.15
Table 2. Differences between National Marine Sanctuaries and Marine
National Monuments16

Statutory Authority
Creation Mechanism
Federal Manager

III.

National Marine
Sanctuaries

Marine National
Monuments

National Marine
Sanctuaries Act
NOAA administrative
action or Congress
NOAA

Antiquities Act
Presidential Proclamation
Can be multiple; depends
on Presidential
Proclamation

CURRENT LANDSCAPE

MNMs are managed by the Secretary of Commerce through NOAA and
the Secretary of the Interior through the USFWS (collectively, the Secretaries).
The Secretaries manage MNMs under both the Antiquities Act and the MSA.
Furthermore, they are responsible for the management of activities within the
monuments under relevant laws. These include, but are not limited to: the
National Wildlife Refuge System Administration Act;17 the Refuge Recreation
Act;18 the Endangered Species Act;19 the Marine Mammal Protection Act;20 and
Executive Order 6166 (June 10, 1933), which consolidated the sixty-four existing
federal parks, monuments, and historical sites under the National Park Service.21
The three Pacific MNMs (Mariana Trench, Pacific Remote Islands, and Rose
Atoll) are also maintained and managed by the Commonwealth of the Northern
Mariana Island and American Samoa governments.22

15

Laws & Policies, NOAA FISHERIES, https://www.fisheries.noaa.gov/topic/laws-policies (last
visited June 25, 2020).
16
See Monuments and Sanctuaries: What's the Difference?, NAT’L MARINE SANCTUARIES,
https://sanctuaries.noaa.gov/about/monuments-and-sanctuaries-whats-the-difference.html (last
visited Oct. 26, 2020).
17
16 U.S.C. § 668dd.
18
Id. §§ 460k-460k-4.
19
Id. §§1531-1544.
20
Id. §§ 1361-1407.
21
Exec. Order 6166, Organization of Executive Agencies (June 10, 1933), available at
https://www.archives.gov/federal-register/codification/executive-order/06166.html (last visited
June 25, 2020).
22
Marine National Monuments in the Pacific, supra note 4.
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Many activities are restricted in MNMs in order to conserve their valuable
resources. The proclamation for the Northeast Canyons and Seamounts MNM, for
example, prohibited: oil and gas exploration; the use of explosives and poisons;
species introduction; movement or disturbance of any living or nonliving
resources of the monument; drilling, anchoring, and dredging; and commercial
fishing. Other activities are allowed but regulated: scientific research; activities
that promote educational value; recreational fishing that follows applicable
fishery management plans; and red crab and American lobster commercial
fishing. While previously authorized with restrictions, red crab and American
lobster commercial fishing were prohibited until September 2023, seven years
after the date of proclamation, as a compromise to allow for the commercial
fishery to relocate operations to outside of the monument.23 This no longer holds
true as commercial fisheries prohibitions were lifted with Presidential
Proclamation 10,049 of June 5, 2020.24 However, under its authority under the
MSA, the New England Fishery Management Council has “announced plans to
expand fishing restrictions within the monument’s borders….[including
restricting] all fishing, except deep-sea red crab pots, between canyons 600 meters
and deeper out to the monument’s 200-mile limit.”25
Management plans for MNMs must be developed within a certain number
of years of the date of the proclamation so that proper care and regulations are set
in place. In the Northeast Canyons and Seamounts proclamation, for example, it
was stated that a management plan must be developed within three years; for the
Marianas Trench, the allotted time was two years.26 This is too large of a time gap
for marine resources to lack proper management, especially when afforded swift
protections under the Antiquities Act. Currently, management plans are
monument-specific and lacking for MNMs other than Papahānaumokuākea, and
there are no unified management creation or implementation guidelines for
MNMs that could help fill the gaps in management plans and their development.

23

Northeast Canyons and Seamounts Proclamation, supra note 6; TBD ECONOMICS, LLC,
ANALYSIS OF POTENTIAL ECONOMIC IMPACTS OF THE NORTHEAST CANYONS AND SEAMOUNTS
MARINE NATIONAL MONUMENT ON THE DEEP-SEA RED CRAB AND AMERICAN LOBSTER FISHERIES
(2017), available at https://earthjustice.org/sites/default/files/files/TBDEcon_analysis_NE_MNM-072617.pdf (last visited June 25, 2020).
24
Proclamation No. 10,049, supra note 12.
25
Doten, supra note 12.
26
Northeast Canyons and Seamounts Proclamation, supra note 6; Presidential Proclamation,
Establishment of the Marianas Trench Marine National Monument (Jan. 6, 2009), available at
https://georgewbush-whitehouse.archives.gov/news/releases/2009/01/20090106-2.html (last
visited June 25, 2020).
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IV.

KEY ISSUES

Efficiently monitoring for illegal activity that is harmful to natural
resources in such vast areas, enforcing management plans, and allowing these
plans to be adaptive with the anticipated effects of climate change are all major
issues associated with managing MNMs. MNMs are in marine and often remote
locations, which creates challenges and concerns with regulation enforcement.
Furthermore, MNM resources distinctly vary from land-based national
monuments and, therefore, would benefit from a separate, defined resource
management protocol.
A. Monitoring
There are many human activities that cause damage to the resources of
MNMs. These activities include illegal resource extraction (e.g., fishing activity),
accidental oil spills, and the introduction of marine or terrestrial species by small
recreational vessels.27 Current real-world threats include consistent levels of
illegal fishing by U.S. registered vessels inside the boundaries of the Rose Atoll
and Pacific Remote Islands MNMs, foreign vessels illegally fishing inside the
Mariana Trench MNM, several documented cases of illegal trespassing by
recreational sailboats in the Pacific Remote Islands MNM, groundings and oil
spills on the Rose Atoll, and other physical damage to the monuments by
commercial vessel traffic.28
While there are commercial fishing restrictions at the Northeast Canyons
and Seamounts MNM, no regulations exclusively prohibit these activities in the
Mariana Trench, Rose Atoll, and Pacific Remote Islands MNMs.29 Furthermore,
due to the vast size and wide-spread nature of these MNMs, USFWS, NOAA, and
the USCG are not equipped or sufficiently funded for the level of enforcement
necessary for proper management. Most MNMs are in the U.S. Exclusive
Economic Zone (EEZ), which extends 200 nautical miles from the U.S. coastline,
a large area to manage with existing limited resources.30 For instance,
Papahānaumokuākea MNM is 582,578 square miles of land and sea around

27

MARK RICHARDSON, MARINE CONSERVATION INST., PROTECTING AMERICA’S PACIFIC MARINE
MONUMENTS: A REVIEW OF THREATS AND LAW ENFORCEMENT ISSUES (2012), available at
https://marineconservation.org/media/filer_public/2012/11/08/pacific_islands_enforcement_final_
case_studyfull_version.pdf (last visited June 25, 2020).
28
Id.
29
Id.; Northeast Canyons and Seamounts Proclamation, supra note 9.
30
What is the EEZ?, NAT’L. OCEAN SERV., https://oceanservice.noaa.gov/facts/eez.html (last
visited June 25, 2020).
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Hawai’i.31 Management of the Pacific MNMs poses a great challenge, as the
MNMs are remote and do not have collaborative coordination for management
strategies, and budgets are limited.32
B. Enforcement
Documenting the harmful activities discussed above, such as illegal
fishing, pollution, etc., is the first step to managing the valuable resources found
in a MNM, and effectively enforcing them is the next. In order to effectively
patrol for these activities, federal law enforcement must have clear and
enforceable regulations, surveillance and monitoring systems, a system of public
outreach, and a way to collaborate on solutions for these issues with local
management.33
Frequently asked questions of the Papahānaumokuākea draft management
plan address concerns about how state and federal agencies would work together
to ensure that monument regulations are enforced. In response to these concerns,
there is mention of an Enforcement Action Plan as a part of the MNM’s
management plan, which has a goal of creating cooperative agreements. This
would apply to federal and state law enforcement officers as they enforce
regulations and assist in enforcing the variety of federal and state statutes that
apply within the Papahānaumokuākea MNM.34 In addition to the
Papahānaumokuākea’s Enforcement Action Plan, enforcement activities are
included within the Managing Human Uses Action Plan, the Midway Atoll
Visitor Services Plan, and USFWS compatibility determinations in order to put an
emphasis on enforcement.35
As stated in the Antiquities Act, the amount of land reserved for national
monuments shall be within “the limits of which in all cases shall be confined to
the smallest area compatible with proper care and management of the objects to
be protected.”36 MNMs can be expanded and decreased as this Act gives the
President discretion in determining necessary acreage to ensure proper protection
of resources within designated monuments.37 While expanded areas protect more
31

About Papahānaumokuākea, PAPAHĀNAUMOKUĀKEA MARINE NAT’L. MONUMENT,
https://www.papahanaumokuakea.gov/new-about/ (last visited June 25, 2020).
32
Richardson, supra note 27.
33
Id.
34
Frequently Asked Questions & Answers on the Draft Monument Management Plan,
PAPAHĀNAUMOKUĀKEA MARINE NAT’L. MONUMENT,
https://www.papahanaumokuakea.gov/management/mp_faq.html (last visited June 25, 2020).
35
Id.
36
54 U.S.C. 320301(b).
37
Vincent, supra note 6.
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resources, enforcement becomes more challenging over a larger area. Some
Presidents have pushed this clause to its limit, such as President Roosevelt
determining a necessary 0.8 million-acre designation for the Grand Canyon, but
the question remains: how large can a national monument become and still
receive proper care and management, with a potentially far offshore location? In
response to critics’ assertions that the authority to modify the size of monuments
is in violation of the Antiquities Act, Congress asserted that the President’s
authority to restrict the size of monuments may be necessary, as the withdrawal of
land may be essential to preserve the integrity of protected resources.38 MNMs,
after all, are the largest protected ocean areas in the world.39 It is easier to enforce
laws over a smaller area, and therefore, the size of MNMs must be carefully
considered against the resources within their boundaries.
C. Versatility
Another challenge in managing MNMs is ensuring adaptable measures are
in place for climate change and its anticipated effects on MNMs. The
Papahānaumokuākea MNM Natural Resource Science Plan (the Science Plan),
which is part of the monument’s management plan, helps to address and manage
major threats and considers the effects of climate change, including sea-level rise
and ocean acidification.40 The purpose of reflecting the current understanding of
climate change throughout the Science Plan is to support ecosystem resilience.41
A similar, more generalized science plan should be a guideline for all newly and
previously designated MNMs.
V.

STAKEHOLDERS

Stakeholders of MNMs include the general public, fishermen, enforcement
and protection agencies, and scientists. While their intentions and risks of losses
vary, they all must collaborate for effective MNM management.
A. General Public
Stakeholders of the general public include conservationists, community
members, and local businesses. During the designation process of the Mariana
Trench MNM, for example, various opinions were expressed by the public. Some
felt there was not enough local-level involvement, and others complained about
38

Id.
Id.; 54 U.S.C. 320301.
40
PAPAHĀNAUMOKUĀKEA MARINE NAT’L. MONUMENT, NATURAL RESOURCES SCIENCE PLAN
(2011), available at https://nmspapahanaumokuakea.blob.core.windows.net/papahanaumokuakeaprod/media/archive/pdf/nrsc_plan.pdf (last visited June 25, 2020) [hereinafter Science Plan].
41
Id.
39

134

SEA GRANT LAW & POLICY JOURNAL VOL. 10:2

the lack of negotiations and transparency.42 Even monument advocates felt that
the Commonwealth of Northern Mariana Islands government was trying to
control the designation process without public input.43
B. Fishermen
Fishermen have an interest in ocean management and are experts in the
knowledge of fisheries and fishery areas. Many fishermen are against MNMs
further restricting their fishing in previously accessible areas and argue that the
MSA provides an adequate plan for sustainable fisheries before MNM
designations.44 One goal of MNM management is to protect fish stocks, which
would produce a more sustainable long-term fisheries supply, but fishermen can
lose immediate access to fishing in known, highly productive areas upon MNM
designation. In addition to commercial and recreational fishermen, there is a
history of traditional, indigenous fishing in MNMs, notably, near the Northern
Mariana Islands. For this reason, it is important for fishermen to communicate
with other stakeholders during the management plan development process.45
C. Enforcement and Protection Agencies
Federal agency stakeholders include NOAA, USCG, USFWS, and other
administrative officials. NOAA’s Office of Law Enforcement includes managing
fisheries, governing the high seas, and maintaining vessel tracking systems to
ensure compliance by the U.S. fishing fleet. The NOAA Office of General
Counsel, Enforcement Section administers civil penalty cases, sanctions, and
forfeitures for violations of fishery and other maritime laws.46 The USCG has a
maritime law enforcement program, which is highly valuable to MNMs. Their
“Living Marine Resources” mission focuses on enforcing fisheries laws and other
legislation, protecting marine species, and protecting the U.S. EEZ from foreign
42

Laurie Richmond et al., Local Participation and Large Marine Protected Areas: Lessons from a
U.S. Marine National Monument, 252 J. OF ENVTL. MGMT. 109624 (2019), available at
https://reader.elsevier.com/reader/sd/pii/S0301479719313428?token=CB73BAF76133C6DB5F16
E39C22DC0530DDE55910EBB1A78156A366ECEEABA0695EBACB3AEC02FF64234492E2F
DCDBEB4 (last visited June 25, 2020).
43
Id.
44
House Fishes for Improvements to Magnuson-Stevens Act, CONSORTIUM FOR OCEAN
LEADERSHIP, http://oceanleadership.org/house-fishes-improvements-magnuson-stevens-act/ (last
visited June 25, 2020).
45
Laurie Richmond & Dawn Kotowicz, Equity and Access in Marine Protected Areas: The
History and Future of ‘traditional Indigenous Fishing’ in the Marianas Trench Marine National
Monument, 59 Applied Geography 117 (2015), available at
https://www.sciencedirect.com/science/article/abs/pii/S0143622814002628 (last visited June 25,
2020).
46
Richardson, supra note 27.
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fishing vessels.47 The USFWS has the authority to protect national monuments
under the Antiquities Act as well as to carry out natural resource law
enforcement; their Office of Law Enforcement protects against the illegal trade of
wildlife.48 International fisheries management authorities and other state and
federal agencies are also valuable in enforcing laws in MNMs.49
D. Scientists
Stakeholders also include the administrative officials and scientists who
produce social, economic, and environmental data related to resources found
within an MNM. Frequently updated research and data from the newest
technologies is important to keep management practices at their highest
capabilities. Scientists benefit from conducting research in areas with
concentrated, valuable resources. By studying and collecting data from valuable
resources, more effective management plans can be suggested based on the best
available data. Permitting scientific research in MNMs is valuable as it allows for
reliable existing environment updates for effective Environmental Assessments.50
VI.

ENVIRONMENTAL CONSEQUENCES

If all activities were authorized in MNMs, what would be the purpose of
the designation? If an area is designated as a national monument under the
Antiquities Act, resource regulation is warranted. In order to protect resources,
monitoring and research must be allowed, and other activities must be restricted.
Three different levels of management options exist for MNMs: completely
restricting activities in designated MNMs, restricting and managing certain
activities, and not restricting any activities in MNMs at all.
A. Full Restriction
Full restriction of activities in MNMs means that valuable resources would
no longer be directly influenced by humans within the boundaries of the MNM.
However, the environmental consequences of restricting all activity and human
interactions with MNMs include the lack of invasive species control and marine
debris removal management, and no research to determine the effect of permitting
activities on that monument’s resources.51 By not allowing any human interaction,
47

Id.
Id.; See Office of Law Enforcement, U.S. FISH & WILDLIFE SERV., https://www.fws.gov/le/ (last
visited June 25, 2020).
49
Richardson, supra note 27.
50
Id.; Richmond et al., supra note 42.
51
Frequently Asked Questions & Answers on the Draft Monument Management Plan, supra note
34.
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we would not be able to improve marine resource health or study their ecological
role in the environment. This would not be an effective management strategy.
B. Semi-restricted Management Plan
In the Environmental Assessment for Papahānaumokuākea MNM,
environmental consequences are analyzed with respect to implementing
management measures to conserve the natural resources of the monument.
Overall, the Environmental Assessment concluded that by implementing a
management plan, there would either be beneficial or no effects to resources of
the monument as opposed to not having a management plan in place. Any
negative impacts would be short-term and temporary during restoration,
protection, and enhancement. So, any impacts on the environment in this MNM
would be beneficial in the long term.52 A semi-restrictive management plan would
be an effective MNM resource management strategy for future MNMs in a
universal management plan.
C. Full Authorization of Activities
If full authorization of activities in MNM existed, then the resources
would not be protected. Full allowance of activities in MNMs would not comply
with the Antiquities Act as this would not allow for “…proper care and
management of the objects to be protected.”53 Without fishing restrictions in
MNMs, for example, fishermen would seek out these highly productive fishing
grounds. This would contribute to overfishing in areas otherwise designated to
protect valuable resources; these resources would be over-extracted and overused.
Furthermore, if other activities such as anchoring were permitted, corals would be
destroyed.54 It is evident that these environmental consequences cannot be
avoided without regulation in some form.
VII.

ECONOMIC CONSEQUENCES

Economic consequences of not having a MNM management plan with
pre-determined, standard restrictions consist of potential long-term and
52

PAPAHĀNAUMOKUĀKEA MARINE NAT’L MONUMENT, DRAFT MONUMENT MANAGEMENT PLAN
ENVIRONMENTAL ASSESSMENT (2008), available at
https://nmspapahanaumokuakea.blob.core.windows.net/papahanaumokuakeaprod/media/archive/new-about/management/pdfs/dmmp_vol2_web.pdf (last visited June 26, 2020)
[hereinafter Environmental Assessment].
53
54 U.S.C. 320301(b).
54
Rebecca L. Flynn & Graham E. Forrester, Boat Anchoring Contributes Substantially to Coral
Reef Degradation in the British Virgin Islands, PEERJ VOL. 7:E7010
(2019), https://doi.org/10.7717/peerj.7010 (last visited June 29, 2020).
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widespread fishery stock depletion. Under President Trump, the current
administration aims to open MNMs to commercial fishing in order to increase the
seafood trade market.55 However, decreasing fishing regulations, potentially
causing overfishing in MPAs, would only further harm the quality and quantity of
commercially fished seafood. Protecting these resources with improved
sustainable fishery guidelines in MNM management plans would help to improve
and sustain U.S. fisheries in the long-term.56
Commercial fishermen may be negatively impacted in the short-term by
being barred to fish in known, highly productive areas;57 however, some studies
conclude that MPAs benefit from adjacent fisheries in the long-term because
spawning aggregations are increased in protected areas, allowing for fish
population growth opportunity. Fish that have the opportunity for growth in
protected areas will eventually spill over to less productive areas, benefitting
fisheries.58 Thus, supporting effective and enforced management plans for MNMs
are beneficial to commercial fisheries.
As stated in Richardson, “[t]he economic development and food security
of many Pacific Island nations are tightly linked to the sustainability of their
marine resources.”59 MNMs are recognized for their productive waters, such as
the Pacific Islands MNM which is situated in a fish-reliant region.60 Tightening
restrictions on fishing in these areas would have socioeconomic consequences for
nearby communities that utilize these fishing grounds. While environmental
groups focus on limiting resource extraction in these areas, these fishing
restrictions would have significant economic and cultural impacts.61
55

Alexandra Carter & Miriam Goldstein, The Trump Administration’s New Attack on Marine
Monuments, CTR. FOR AMERICAN PROGRESS, Sept. 17, 2018,
https://www.americanprogress.org/issues/green/news/2018/09/17/458223/trump-administrationsnew-attack-marine-monuments/ (last visited June 29, 2020).
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A.D. Rijnsdorp et al., Effort Allocation of the Dutch Beam Trawl Fleet in Response to a
Temporarily Closed Area in the North Sea, No. 01 INT’L COUNCIL FOR THE EXPLORATION OF THE
SEA 1 (2001), available at http://www.ices.dk/sites/pub/CM%20Doccuments/2001/N/N0101.pdf
(last visited June 29, 2020).
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NAT’L MARINE PROTECTED AREAS CTR., MPA SCIENCE BRIEF: WHAT DOES THE SCIENCE SAY?
DO "NO-TAKE" MARINE RESERVES BENEFIT ADJACENT FISHERIES? (2019), available at
https://nmsmarineprotectedareas.blob.core.windows.net/marineprotectedareasprod/media/archive/pdf/helpful-resources/do_no_take_reserves_benefit_adjacent_fisheries.pdf
(last visited June 29, 2020).
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Richardson, supra note 27, at 39.
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J. Broder, Bush to Protect Vast New Pacific Tracts, N.Y. Times, Jan. 6, 2009,
https://www.nytimes.com/2009/01/06/world/americas/06iht-06oceans.19111530.html
(last visited June 29, 2020); Richmond & Kotowicz, supra note 45.
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VIII. ADAPTIVE STRATEGIES
The President has the authority under the Antiquities Act to:
declare by public proclamation historic landmarks, historic and
prehistoric structures, and other objects of historic or scientific
interest that are situated on the lands owned or controlled by the
Government of the United States to be national monuments, and
may reserve as a part thereof parcels of land, the limits of which in
all cases shall be confined to the smallest area compatible with the
proper care and management of the objects to be protected.62
This authority includes creating national monument resource management plans,
and it is recommended that these plans are required as part of their designation,
whether it be through a new provision, or amendment to existing one. The
Antiquities Act was designed to protect federal lands and resources without a
large delay for ordinary legislation and regulation.63 While some individual
proclamations restrict harmful activities in MNMs, a set of general restrictions for
all MNMs based on existing, successful management plans and enhanced
capabilities for the USCG to monitor and enforce them would help to strengthen
the conservation of marine resources in an Antiquities Act amendment.
A. Existing Recommendations
Policy recommendations from the Marine Conservation Institute include:
establishing fishery regulations, particularly prohibiting commercial fishing in
monuments so that NOAA and the USCG can more easily monitor for illegal
fishing; partnering with scientific agencies to examine illegal fishery activity data;
increasing reports of illegal activity; and establishing a formal task force for
managing MNMs.64 In order to implement these recommendations successfully,
MNM stakeholders must work together to establish effective management
strategies. Luckily, there are many successful, existing policies that can be used as
models to create an amendment to the Antiquities Act to improve MNM
management.
B. Recommendations Based on Current Plans
A progressive improvement would be to incorporate an overall MNM
baseline management plan, which could be introduced as an Antiquities Act
62

54 U.S.C. 320301(b).
Vincent, supra note 6.
64
Richardson, supra note 27.
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amendment. Using the successes of the following existing policies, such as the
Papahānaumokuākea Management, Science, and Enforcement Plans, the NMSA,
and MSA policy, a modeled baseline for these plans can be created. Petitions exist
to introduce similar legislation,65 but they should be introduced with reference to
existing policies and management plans and consider Marine Conservation
Institute policy recommendations.
Amending the Antiquities Act with a standard MNM management plan
that would incorporate aspects of other successful policies and plans prior to the
time of MNM designation would allow for immediate and effective resource
protection of MNMs, just as the Antiquities Act intends for all national
monuments. Designation of an area by means of the NMSA on the other hand,
does not allow for as timely baseline protections to be applied when warranted. It
would be helpful to include marine-based monument-specific management as the
Antiquities Act did not consider marine resources when first enacted.
i.

Papahānaumokuākea MNM Management Plan

The Papahānaumokuākea MNM management plan includes: guiding
principles and coordinated management; legal and political guidelines for the
establishment of the monument; the vision, mission, principles, regulations, and
zoning to manage human activities and threats; goals to guide implementation of
action plans and priority management needs; and concepts and direction for
moving towards a coordinated ecosystem approach to management.66 These
components should be incorporated into an overall plan for all MNMs as this plan
should be a model for a MNM-specific management plan.
ii.

Papahānaumokuākea Science Plan

The Papahānaumokuākea MNM Science Plan helps to address and
manage major threats and considers the effects of climate change in order to
support ecosystem resilience.67 Components of the Science Plan, including
detecting and managing the effects of climate change including sea-level rise and
ocean acidification, should be incorporated into a more generalized science plan
for all future and previously designated MNMs for more effective management.
This would help to establish effective guidelines for all MNMs upon designation.

65

Tell Congress: Defend Marine National Monuments, OCEANA,
https://act.oceana.org/page/62902/action/1?locale=en-US (last visited July 1, 2020).
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Environmental Assessment, supra note 52.
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Science Plan, supra note 40.
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iii.

Papahānaumokuākea Enforcement Action Plan

The Papahānaumokuākea Enforcement Action Plan exists to achieve
compliance with all regulations within the monument. This plan outlines shared
and coordinated responsibilities among enforcement agencies, including the
USCG, and identifies both barriers to and opportunities for effective law
enforcement. Components of the Enforcement Action Plan can be incorporated
into a more generalized science plan for all newly and previously designated
MNMs for more effective management.68 Better enforcement plans, for example,
would consist of more USCG personnel designated for monitoring MNMs. This
amendment would add specific marine-resource protections and specific offshore
enforcement plans to the Antiquities Act. This would be helpful because it would
establish a set of baseline restrictions necessary to protect sensitive marine
resources, and it would be applicable to all MNMs.
iv.

The National Marine Sanctuaries Act

Similar to the NMSA, a bill should be introduced that would make it
unlawful to harm, take, harass, etc. any resources that are not protected under
existing regulations (such as fish, coral, sediment, etc.) in MNM protected areas
when designated under the Antiquities Act. As an alternative, the NMSA could be
amended to include MNMs, as they have overlapping protection needs. Like the
Antiquities Act, the NMSA permits the designation of areas with historical,
scientific, and cultural significance. However, the NMSA is more specific to the
marine environment, but it does not afford quick protections by Presidential
Proclamation as the Antiquities Act does. The NMSA is considered the primary
legislation for protecting marine areas, and therefore, its management strategies
should be strongly considered in the development of an Antiquities Act
amendment for an overall MNM management plan.69 This should include
representative regulatory prohibitions such as those stated in Office of National
Marine Sanctuaries Regulations (15 CFR Part 922):
1. Discharging material or other matter into the sanctuary;
2. Disturbance of, construction on or alteration of the seabed;
3. Disturbance of cultural resources; and

68

PAPAHĀNAUMOKUĀKEA MARINE NATIONAL MONUMENT, MANAGEMENT PLAN (2008),
available at https://nmspapahanaumokuakea.blob.core.windows.net/papahanaumokuakeaprod/media/archive/new-about/management/pdfs/vol1_mmp08.pdf (last visited July 2, 2020).
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See Legislation, NAT’L MARINE SANCTUARIES, https://sanctuaries.noaa.gov/about/legislation/
(last visited July 2, 2020).
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4. Exploring for, developing or producing oil, gas or
minerals….70
v.

MSA policy

The MSA’s key objectives are to: “prevent overfishing, rebuild overfished
stocks, increase long-term economic and social benefits, and ensure a safe and
sustainable supply of seafood.”71 The MSA focuses on: maintaining sustainable
fisheries by setting national standard guidelines for fishery management plans;
taking fish habitat into consideration in fisheries management; establishing annual
catch limits; increasing the role of science in management plans; and increasing
cooperation in addressing illegal, unregulated, and unreported finishing.72 By
improving fishery sustainability, marine ecosystems are improved as a result.
Therefore, components of MSA policy should be incorporated into an overall plan
for all MNMs.
IX.

CONCLUSION

MNMs have management plans to protect their valuable resources. When
efficient management plans are created and proper enforcement methods exist, it
is apparent, based on existing policies, that MNMs can be more effectively
managed. A set of baseline standards for MNM management plans and a set of
guidelines for creating and enforcing monument-specific plans should be
implemented to ensure proper care and management of these unique areas, as
established by the Antiquities Act. The successes of existing MNM management
plans, such as the Papahānaumokuākea Enforcement and Science Plans, the
NMSA, and MSA policy means that successful guidelines based on these plans
can be created. The amendment would ensure that at-risk natural resources
receive the quick protections intended by the Antiquities Act, while also ensuring
that the management plan safeguards the valuable resources unique to MNMs. In
the context of public lands policy, many public lands designations today are
valued for their protection of resources. Federally-managed lands provide for a
balance of activities influencing the local environment, such as allowing
recreational activities while also limiting harmful commercial activities.73 MNMs,
70

Regulations, NAT’L MARINE SANCTUARIES, https://sanctuaries.noaa.gov/protect/regulations/
(last visited July 2, 2020).
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Laws & Policies, NOAA FISHERIES, https://www.fisheries.noaa.gov/topic/laws-policies (last
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as a relatively new type of public land, are created with the purpose of protecting
marine resources in vast scientifically and ecologically valuable submerged areas.
Expanding national monument designations from terrestrial lands to large,
offshore, submerged lands is significant, as resource extraction (e.g., fishing) is an
increasingly over-utilized commercial industry that poses detrimental effects to
marine resources. Overall, MNM management is not clearly established. As
MNM designation provides an expedited method of protection through a
Presidential Proclamation, it is important that management plans with proper
enforcement and protection guidelines exist for newly designated MNMs from the
start.
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Appendix A: Acronyms and Abbreviations
Acronyms and
Abbreviations

Full Phrase

FR

Federal Register

MNM

Marine National Monument(s)

MPA

Marine Protected Area(s)

MSA

Magnuson-Stevens Fishery Conservation and Management Act

the “Science Plan”

Natural Resource Science Plan

NMSA

the National Marine Sanctuaries Act

NOAA

the National Oceanic and Atmospheric Administration

the “Secretaries”

The Secretary of Commerce (NOAA) and the Secretary of the
Interior (USFWS)

U.S.

United States

USCG

United States Coast Guard

USFWS

the United States Fish and Wildlife Service

U.S.C.

United States Code
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