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ABSTRACT

The climate is changing, and our laws and policies threaten to leave
behind vulnerable communities and ecosystems. About half of the people
and imperiled plants and animals in the United States are in coastal counties.
Coastal communities’ ability to cope with the impacts of climate change
will depend on how well local adaptation and resiliency laws and policies
work to protect them from rising seas, flooding, saltwater intrusion,
intensifying storm activity, and increased heat indices. At the same time,
these very same adaptation laws and policies may inadvertently harm
vulnerable communities and biodiversity. By 2040 — when today’s
kindergarteners graduate college — Florida’s population will increase by
20% and sea levels will rise an additional foot. With its low elevation and
location at the end of Hurricane Alley, Florida is “ground zero” for climate
change impacts in the United States. The region’s struggles with industrial
pollution create additional risk factors. Marginalized communities and
imperiled biodiversity are caught amid climate impacts and existing,
dangerous infrastructure. Florida is an apt case study for exploring concepts
such as managed retreat, social vulnerability, species extinctions, assisted
migration, and adaptive management. This Article concludes by making
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general recommendations for local governments looking to proactively
center their resiliency and adaptation efforts on the survival of vulnerable
communities and imperiled plants and animals.

INTRODUCTION

In the realm of medicine, resilience is “the ability to adapt to change
and recover quickly from setbacks such as illness, injury, or misfortune.”
Someone who is resilient can stave off disease, accelerate healing after
trauma, and have a generally good quality of life. After being repeatedly
bashed by hurricanes, major storms, and flooding over the last decade,
coastal communities in the southeast are — or should be — scrambling to
rebuild for resilience. These destructive climate events have a human cost
as well as an economic one. With nearly 40% of the people in the nation
living in coastal counties,? local communities face the tall order of adapting
to the new normal of climate change. Unfortunately, climate change is
characterized by rising sea levels at unprecedented,’® and potentially,
unpredictable rates.* Extreme coastal and inland flooding is becoming more
common, as are hurricanes, saltwater intrusion, heat waves, and now heat
domes.’ Coastal communities also often have significant concentrations of
industrial activity, and with it, the potential for industrial pollution and
related weather accidents.®

Meanwhile, as a consequence of climate change, we find ourselves in a
new epoch — the Anthropocene — named for the vast human impacts on
Earth.” Studies project global extinction rates of 15-37%, with 58% of plants

1. Harvard Med. Sch., Medical Dictionary of Health Terms: Q-Z, Harvard Health (Dec. 13,
2011), https://www.health.harvard.edu/q-through-z#R-terms [perma.cc/4ZFU-WXQK]; Romana Babi¢
et al., Resilience in Health and Illness, 32 PSYCHIATRIA DANUBINA 226 (2020).

2. What percentage of the American population lives near the coast?, NAT’L OCEANIC &
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[https://perma.cc/K3VI-WWYY].(last visited Feb. 25, 2024).
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5. See discussion infra Part 1.

6. Id
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Scientific American (Jan. 1, 2024), https://www.scientificamerican.com/article/calling-our-times-the-
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and 35% of animals losing more than half their habitat by 2080.% A recent
study of more than 8,000 amphibians found that they are the most threatened
vertebrate class, with more than 40% globally threatened, and the leading
cause is now climate change.’

As coastal communities, specifically local governments, rebuild and
look ahead to the challenges of climate change, they must prioritize their
most vulnerable populations and ecosystems for resiliency planning.'’
Florida is one of the fastest-growing states, and the majority of its
population and economic engine are in its coastal communities.!! More than
half of Florida’s municipalities will be affected by sea level rise, threatening
local economies.'> Managed retreat and assisted migration are policy
prescriptions for addressing at-risk communities and ecosystems,'* but they
are wrought with their own challenges.

Part II of this Article examines how climate change is affecting where
and how people, plants, and animals live. It argues that collectively, we are
reacting—but not adapting—to climate change, often with grave casualties.
It explains climate change is already happening: we are already navigating
its heat waves, storm events, and flooding. Communities are already forced
to make difficult decisions about their future health and safety. Plants and
animals are already facing climate-induced extinctions. Part III of this
Article highlights examples of how adaptation strategies often ignore or
inadequately address the needs of our most vulnerable communities and
ecosystems. Part IV brings Florida’s efforts into focus. Florida provides a
good case study of the threats state and local communities face and how
they are reacting to them. Florida is already suffering from the climate
stressors of sea level rise, flooding, and heat.!* It also has one of the fastest-

anthropocene-epoch-matters-dearly-to-you/, [ https://perma.cc/AYY7-MI9R5].
8. Chris D. Thomas et al., Extinction Risk from Climate Change, 427 NATURE 145, 145 (2004).
9.  Jennifer Luedtke et al., Ongoing Declines for the World’s Amphibians in the Face of
Emerging Threats, 622 NATURE 308, 308, 311 (2023).

10.  Reed F. Noss, Between the Devil and the Deep Blue Sea: Florida’s Unenviable Position with
Respect to Sea Level Rise, 107 CLIMATE CHANGE 1, 11-13 (2011).
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ASS’N 1, 1 (2023).
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growing populations,!® especially among some of the more vulnerable

populations,'® and ranks high in both biodiversity and extinction threats.!’
Part V offers broad recommendations for framing resiliency planning for
local governments moving forward.

I. CLIMATE CHANGE IS AFFECTING WHERE AND HOW PEOPLE
AND BIODIVERSITY CAN LIVE.

The climate is changing, and so must we.'® Climate change is already
redefining what it is like to live in coastal areas, especially in the southeast
United States.!” The seas are higher, especially during king tides and
storms.?® Neighborhoods are flooding more than ever before.?! The air is
hotter, especially at night.”? Threats of industrial pollution loom large.?
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17.  Beth Stys et al. Climate Change Impacts on Florida’s Biodiversity and Ecology, in
FLORIDA’S CLIMATE: CHANGES, VARIATIONS, & IMPACTS 339 (2017).

18.  CYNTHIA KAUFMAN & BILL MCKIBBEN, THE SEA IS RISING AND SO ARE WE: A CLIMATE
JUSTICE HANDBOOK (2021).

19.  Climate Mapping for Resilience and Adaptation, U.S. GLOB. CHANGE RSCH. PROGRAM,
https://resilience.climate.gov/ [https://perma.cc/S364-S4FB] (listing five climate-related hazards:
wildfire, drought, inland flooding, coastal flooding, and extreme heat).
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Plants and animals are in steep decline at an alarming rate.* The situation
is projected to get much worse. Studies predict that by the end of this
century, 13 million Americans may be forced to migrate when climate
change transforms their environment so drastically that it is no longer ideal
for supporting human life.?’

Like the rest of the southeast, Florida is suffering from virtually all of
the well-known climate impacts, including sea level rise, storms, flooding,
and heat.?® It is well-settled that climate change is a major threat to the
existence of Florida’s natural ecosystems, and vulnerable coastal
communities are at significant risk of harm. Florida is a long, narrow
peninsula, yet has the third largest population in the United States,?’ so
every square inch is valuable. The majority of Floridians live in coastal
counties,” and no one is ever more than 60 miles from the coast.”’ Nearly
500,000 Floridians live on land less than three feet above sea level,’® a
quarter of them are classified as socially vulnerable, and 55,000 of them are
medically vulnerable.’! The predicted 10 inches of sea level rise by 2040
threatens to put 300,000 homes and $145 billion in property at risk of

Pollution for 35 Years. We're Going Backwards, TIMES-PICAYUNE (Oct. 30, 2019) available at
https://www.propublica.org/article/ive-investigated-industrial-pollution-for-35-years-were-going-
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24.  IPBES, SUMMARY FOR POLICYMAKERS OF THE GLOBAL ASSESSMENT REPORT ON
BIODIVERSITY AND ECOSYSTEM SERVICES OF THE INTERGOVERNMENTAL SCIENCE-POLICY PLATFORM
ON BIODIVERSITY AND ECOSYSTEM SERVICES 11-12 ((Sandra Diaz, et al. eds. 2019).

25.  Abrahm Lustgarten & Meridith Kohut, How Climate Migration Will Reshape America, N.Y.
TIMES MAG., Sept. 15, 2020, at 10 (citing Mathew Hauer et al., Millions Projected to Be at Risk from
Sea-Level Rise in the Continental United States, 6 NATURE CLIMATE CHANGE 691, 691 (2016)).

26.  Alex Harris, Climate change has ‘irreversibly’ changed Florida, a new global report says,
PHYS.ORG (Feb. 28, 2022)https://phys.org/news/2022-02-climate-irreversibly-florida-global.html,
[https://perma.cc/6J22-VS4U] .

27. US States By Population, WORLDATLAS (last wvisited Jan. 2, 2024),
https://www.worldatlas.com/geography/us-states-by-population.html [https://perma.cc/3L5T-4WPL].

28.  Florida Population (2021), COUNTRY DIG. (Sept. 4, 2021), https://countrydigest.org/florida-
population/#., [https://perma.cc/FF5C-9NP7].

29.  Interesting Geography Facts About Florida, GEOGRAPHY REALM, (updated August 23,
2023), https://www.geographyrealm.com/interesting-geography-facts-about-florida/, [
https://perma.cc/A499-8LKE].

30. Daniel Raimi, et al., FLORIDA CLIMATE OUTLOOK: ASSESSING PHYSICAL AND ECONOMIC
IMPACTS THROUGH 2040 12-13 (2020), available at
https://media.rff.org/documents/Florida_Climate_Outlook.pdf.

31.  Christopher Emrich et al., CLIMATE-SENSITIVE HAZARDS IN FLORIDA: IDENTIFYING AND
PRIORITIZING THREATS TO BUILD RESISTANCE AGAINST CLIMATE EFFECTS 10, 22 (2014) available at
climate-sensitive-hazards-in-florida-final-report.pdf.).
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flooding.> While it is estimated that one million acres of land in Florida
will be lost to sea level rise alone and will force the relocation of 250,000
Florida residents, these ominous threats do not appear to be much of a
deterrent; Florida’s population is projected to increase 20% over the same
25-year timeframe.**

Coastal flooding has become more damaging as coastal areas become more
dense with human populations.** Making matters worse, heavy rains amplify
coastal flooding when storm surge or king tides occur at the same time.*
Nuisance flooding, or lowland flooding caused by high tide due to sea level
rise, causes significant property damage and social disruption,*® and flooding is
expected to worsen as higher sea surfaces push storm surge and tidal flooding
further inland.*” Forty to sixty percent of oceanfront communities on the U.S.’s
East and Gulf coasts are projected to experience chronic inundation by 2100,
and low-wealth and communities of color will be the most susceptible to
financial loss associated with flooding.>* Florida leads the nation with the
highest percentage of senior citizens,* and communities with higher rates of
elderly people are also at risk of climate change-related wealth loss.*! Renters

32.  Sea Level 2040, 1,000 FRIENDS OF FLA., https://1000fof.org/sealevel2040/sea-level-
2040/#state2040 [https://perma.cc/Z97S-UC6B] (last visited Jan. 2, 2024); Raimi, supra note 30, at 1,
13.

33.  Sea Level 2040, supra note 32.

34.  Jeremy Weiss, Jonathan Overpeck, & Ben Strauss, Implications of Recent Sea Level Rise
Science for Low-Elevation Areas in Coastal Cities of the Coterminous U.S.A., 105 CLIMATIC CHANGE
635, 635 (2011); Benjamin Strauss et al., Tidally Adjusted Estimates of Topographic Vulnerability to
Sea Level Rise & Flooding for the Contiguous U.S., 7 ENV’T RSCH. LETTERS 1, 1 (2012); Barbara
Neumann, et al., Future Coastal Population Growth and Exposure to Sea-Level Rise and Coastal
Flooding — A Global Assessment, PLOS ONE 10(3):E0118571, Mar. 2015, at 2.

35.  Thomas Wabhl et al., Increasing Risk of Compound Flooding from Storm Surge & Rainfall
for Major U.S. cities, 5 NATURE CLIMATE CHANGE 1093, 1093 (2015).

36.  Shimon Wdowinski et al., Increasing Flood Hazard in Coastal Communities due to Rising
Sea Level: Case Study of Miami Beach, Fla., 126 OCEAN & COASTAL MGT. 1, 1-8 (2016).

37.  Katherine Hayhoe et al., Our Changing Climate, 2 IMPACTS, RISKS, & ADAPTATION IN THE
U.S.: FOURTH NATIONAL CLIMATE ASSESSMENT 72, (2018), at 119; Claudia Tebaldi, B.H. Strauss, &
C.E. Zervas, Modelling Sea Level Rise Impacts on Storm Surges Along US Coasts, 7 ENV’T RSCH
LETTERS 1, 1, 8, 10 (2012).

38. Kiristina A. Dahl et al., WHEN RISING SEAS HIT HOME: HARD CHOICES AHEAD FOR
HUNDREDS OF US COASTAL COMMUNITIES 25(2017).

39.  DAVID MAIDMENT ET AL., FRAMING THE CHALLENGE OF URBAN FLOODING IN THE U.S. 3
(2019), https://www.ncbi.nlm.nih.gov/books/NBK541180/ [https://perma.cc/VMW2-CEL9].

40. Emma Rubin, Elderly Population in U.S. by State, CONSUMER AFFAIRS (Jan. 19, 2023),
https://www.consumeraffairs.com/homeowners/elderly-population-by-state.html [perma.cc/M8F3-
PDPX] (the national average population over 65 is 16.5%, but in Florida it is 21%).

41.  Janet L. Gamble, et al. Climate Change and Older Americans: State of the Science, 121 ENV’T
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are another vulnerable demographic that may be harmed when landlords are
unwilling or unable to repair storm and flood damage.**

Atlantic hurricanes and hurricane-generated storm surge is increasing
in intensity.*> Hurricanes are extremely disruptive to normal life: schools,
tourist attractions, airports, seaports, and most other businesses close in
anticipation of the storm, during the storm, and until storm clean-up
commences.* Hurricanes often affect not just the directly impacted region,
but send ripples throughout the nation.*> These storms take a tremendous
human and economic toll: Hurricane Irma cost $50 billion and Hurricane
Tan more than $115 billion.* Together, these two storms killed more than
200 people in Florida.*’

Hurricane Irma, a Category 5, illustrates just how destructive one
hurricane can be. Irma first tore through Puerto Rico and the U.S. Virgin
Islands at 185 miles per hour.*® It went on to make landfall in the Florida
Keys, with an initial storm surge of 5-8 feet.*’ It poured 10-15 inches of rain
on the state,” significantly damaged 65% of buildings, and destroyed 25%
of buildings in the Keys.’! Hurricane Irma was so strong and massive that it
pulled water out of Tampa Bay, which is located hundreds of miles away,
and it generated wind speeds of 40 mph more than 400 miles away.>? Three
states were placed under evacuation orders due to the sheer size and strength

HEALTH PERSP. 15, 19 (2013).

42.  Molly Prindle, Landlords’ Responsibilities Under the Implied Warranty of Habitability &
the Covenant of Quiet Enjoyment Extend to Hurricane-Caused Damage, 68 AM. U. L. REV. 91, 91
(2019).

43.  Hayhoe, supra note 37, at 119.

44,  SELECT COMM’N ON HURRICANE RESPONSE & PREPAREDNESS FINAL REP., H.R. REP., at 1—
5 (Fla. 2018).

45.  Id. For example, travel to and from Florida was disrupted as were several industries of
national significance such as tourism and citrus.

46.  NAT’L CTRS. FOR ENV’T INFO., COSTLIEST U.S. TROPICAL CYCLONES 2 (2024).

47. Id.

48.  Detailed Meteorological Summary on Hurricane Irma, NAT'L WEATHER SERV. Detailed
Meteorological Summary on Hurricane Irma, https://www.weather.gov/tae/Irma_technical summary
[perma.cc/JAL7-YAJY].

49.  JOHN P. CANGIALOSI ET AL., NATIONAL HURRICANE CENTER, TROPICAL CYCLONE REPORT:

HURRICANE IRMA (AL112017), at 8 (2021), available at
https://www.nhc.noaa.gov/data/tcr/AL112017_Irma.pdf.

50.  Id. at12.

51.  Id atle.

52.  Detailed Meteorological Summary on Hurricane Irma, supra note 48.



2024] The Climate is Changing and So Must We 51

of Irma,> and 6.8 million people in Florida were forced to evacuate.>* Irma
dumped over 15 inches of rain on the Fort Pierce/St. Lucie area,’ and put
some streets in downtown Jacksonville under five feet of water.*® It also spit
out at least 25 tornadoes, crushing buildings and knocking out electricity.>’
Irma was just one of three Atlantic hurricanes to make landfall in the United
States during the 2017 hurricane season.™

Saltwater intrusion is also a growing concern. South Florida has been
constructing salinity control measures to protect drinking water for more than
70 years,”® and the meeting point of saltwater and freshwater is moving
inland.*® Caused by increases of sea levels and reduction in precipitation,
saltwater intrusion can contaminate drinking water (for humans, other animals,
and plants) and significantly alter habitat.®! Some think saltwater intrusion may
even be working to erode the underground foundations of roads and coastal
buildings, like the condo tower in Surfside, Florida killing 98 people when it
suddenly collapsed.®? Rising seas, high temperatures, and drought conditions in
the upper Mississippi River have caused saltwater intrusion in the lower
Mississippi River.®® To offset the threat saltwater intrusion posed to drinking

53.  FLA. ASSOC. OF CNTYS., EVACUATION REPORT 1 (2018), available at https:/www.fl-
counties.comy/sites/default/files/2018-02/Evacuations%20Report.pdf.

54. Id.

55.  CANGIALOSI ET AL., supra note 49, at 33.

56.  Adam Terando et al., Southeast, in IMPACTS, RISKS, & ADAPTATION IN THE U.S.: FOURTH
NAT’L CLIMATE ASSESSMENT 2, 759 (2018).

57.  See CANGIALOSI ET AL., supra note 49, at 12.

58.  Billion-Dollar Weather and Climate Disasters: Events, NAT’L CTRS. FOR ENV’T INFO,
https://www.ncei.noaa.gov/access/billions/events/US/2017?disasters[ ]=tropical-cyclone,
[https://perma.cc/NXC8-5SRUI].

59.  Southeast Florida Regional Climate Compact, Indicator: Saltwater Intrusion, SOUTHEAST

FLORIDA REGIONAL COMPACT CLIMATE CHANGE (2020),
https://southeastfloridaclimatecompact.org/indicator-saltwater-intrusion/ [https://perma.cc/PBH6-
ZSZ7Q)].

60.  Bill Lambrecht, Salt Levels in Florida’s Groundwater Rising at Alarming Rates; Nuke Plant
is One Cause, CNS MD. (Nov. 30, 2020), https://cnsmaryland.org/2020/11/23/salt-levels-in-floridas-
groundwater-rising-at-alarming-rates-nuke-plant-is-one-cause/ [https://perma.cc/8JCK-67BN].

61.  Daniel Cusik & E&E News, Where Rising Seas Threaten Drinking Water, Scientists Look
for Affordable Solutions, SCI. AM. (Mar. 17, 2022), https://www.scientificamerican.com/article/where-
rising-seas-threaten-drinking-water-scientists-look-for-affordable-solutions/, [https://perma.cc/MQN3-
6S9B].

62.  Jon Schuppe, Surfside Collapse Exposes an Overlooked Threat: Saltwater Rising from
Underground, NBC NEWS (Feb. 17, 2022), https://www.nbcnews.com/news/us-news/surfside-condo-
collapse-salt-groundwater-rcnal 6473 [https://perma.cc/WZZ5-5SNTF].

63.  Chelsea Harvey & E&E News, Here's Why Salt Water Is Invading the Mississippi and
Whether It Will Happen More Often, ScL. AM. (Oct. 12, 2023).
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water, the U.S. Army Corps of Engineers recently had to barge 36 million
gallons of fresh water a day.** The Corps had earlier added an additional 25 feet
to an underwater levee in the Mississippi River designed to slow saltwater
intrusion.®

But it is not just the water, it is the heat too. 2023 has been the hottest
year on record and 2024 will likely surpass it.®® July 2023 was the hottest
month ever recorded, and September 2023 beat the previous September
record by 0.5C.%” The Intergovernmental Panel on Climate Change predicts
that global temperatures will increase 3.3°C to 5.7°C by the end of this
century.®® One study offers a sobering conclusion:

In the future, moist heat extremes will be outside the
bounds of past human experience and beyond current heat
mitigation strategies for billions of people. While some
physiological adaptation from the threshold described here
is possible, additional behavioral, cultural, and technical
adaptation will be required to maintain healthy lifestyles.®

Extreme heat is predicted for the southeast region in particular.”® Florida has
already experienced a 2-degree Fahrenheit increase over the last 20 years.”!
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[https://perma.cc/ZH45-2Y WM].
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69.  Daniel Vecellio et al., Greatly Enhanced Risk to Humans as a Consequence of Empirically
Determined Lower Moist Heat Stress Tolerance, 120 ENV’T ScIS. 1, 1 (2023).

70.  For example, Sarasota County is predicted to have 79 days above 100 heat index in 2023,
and 112 by 2053. Ben Montgomery, Mapping What Florida’s Heat Will Look Like in 30 years, AX10S
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71.  Jennifer Runkle et al., State Climate Summaries 2022 Florida, NAT’L CTRS. FOR ENV’T
INFO.,
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The summer of 2023 saw dozens of heat advisories from the National
Weather Service and the Florida Division of Emergency Management
placed hundreds of millions of Americans on warning. Unprecedented
numbers of patients landed in emergency rooms for heat-related illnesses.”
The increase in nighttime temperatures limits people’s ability to recover
from these record-breaking daytime highs.” Florida will also experience the
largest heat index escalation in the United States, with an 8-15 degree
Fahrenheit “feels-like” temperature increase by 2050.7*

Some power companies have committed to keeping the power on, even
for customers with overdue bills and when the heat index reaches 105,7° but
no Florida law requires that they do so.”® Florida lawmakers have proposed
but never passed, laws to protect employees from heat illness by requiring
employers and employees to learn more about the symptoms of heat illness,
providing water on-site, and access to shade.”” The federal Department of
Labor’s Occupational Safety and Health Administration published an
advanced notice of proposed rulemaking on heat illness prevention a few
years ago but never finalized any requirements.”
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[https://perma.cc/NQBS-TSE4].
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SCIENCENEWS, (Aug. 6, 2023) https://www.sciencenews.org/article/extreme-heat-human-body-
climate#, [https://perma.cc/Z527-NV9J].
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High temperatures affect the human body’s ability to regulate internal
temperatures, leading to cramps, exhaustion, heatstroke, hyperthermia, and
potential worsening of pre-existing conditions like cardiovascular and
respiratory diseases and diabetes.”” One study estimates that annual
mortality due to heat in the U.S. is more than 10,000 people.®® Heat is
currently the leading weather-related cause of death in the United States,®!
and experts warn that 2023 is expected to set a new record for heat-related
mortality, outpacing hurricane mortality 8-to-1.%2 The temperature rise will
also make year-round mosquito activity more prevalent, increasing the risk
of deadly viruses including dengue, chikungunya, and Zika.®* Just this
summer, a U.S.-borne malaria outbreak hit a west-central Florida
community, a rare occurrence for this part of the world.** Heatwaves will
become more deadly, especially when electric grids collapse under demand
or during storms, and especially for people who work outdoors.®®

The effects of heat are more acute in urban areas where heat island
effects increase the “feels-like” temperature, in part due to a lack of trees
and overabundance of low-albedo surfaces like asphalt.*® Low-wealth and
communities of color are disproportionately concentrated in urban areas and
are therefore disparately impacted by the heat island effect.®” The elderly,
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children, and outdoor workers are particularly susceptible to heat-related
morbidity and mortality.®

Coastal areas can also present an additional threat of exposure to
industrial pollution. Since these areas are densely urban and have access to
shipping channels, they become shipping and industrial corridors for the
utility and fertilizer sectors.?* Near Port Tampa, on Tampa Bay, an active
phosphogypsum stack (radioactive waste from processing phosphate
fertilizer) looms over Old Progress Village. Progress Village, which was
created in the 1950s to help rehome Tampa’s segregated, Black residents
who were displaced by an interstate construction project,” soon faced the
expansion of a fertilizer facility’s phosphogypsum waste.”! The community
petitioned their county commissions to deny the local permits, asking:*>

What do you tell people 15 or 20 years from now when
someone wants to know who let a company put two
mountains of waste within the city limits of Tampa? How
do you tell the next generation that we have messed up
again? What do I tell my grandkids? Will their mother and
father let them visit me?® The county commissioners
authorized the permit in 1984.%

It was not long before rain and wind from Hurricane Frances caused a berm
impounding water at the top of the phosphogypsum stack near Progress
Village to fail and release 65 million gallons of toxic, acidic, nutrient-laden
process wastewater into Hillsborough Bay, which is habitat for birds, fish,

US Cities, NATURE COMMC’NS 1, 2, 5 (2021); Bruce Coffyn Mitchell & Jayajit Chakraborty, Urban
Heat and Climate Justice: A Landscape of Thermal Inequity in Pinellas County, Fla., 104 GEOGRAPHIC
R. 459, 459-61 (2014).

88.  Kiristie Ebi et al., Hot Weather and Heat Extremes.: Health Risks, 398 LANCET 698, 698, 703
(2021); Marcus Sarofim et al., Temperature-Related Death and Illness, in THE IMPACTS OF CLIMATE
CHANGE ON HUMAN HEALTH IN THE UNITED STATES: A SCIENTIFIC ASSESSMENT. U.S. GLOBAL
CHANGE RESEARCH PROGRAM 59 (2016).

89.  Zack Colman, The Toxic Waste Threat that Climate Change Is Making Worse, POLITICO
(Aug. 26, 2019), www.politico.com/story/2019/08/26/toxic-waste-climate-change-worse-1672998
[https://perma.cc/U7C4-RTZD]; FERTILIZER INST., OPERATIONAL U.S. FERTILIZER PRODUCTION
FACILITIES - N,P & K 1, available at usproductionmaps(updated).pdf (tfi.org) (last visited Feb. 25, 2024).

90.  Laura E. Baum, Neighborhood Perceptions of Proximal Industries in Progress Village, FL
(May 20, 2016) (M.A. thesis, University of South Florida) (on file with the University of South Florida).

91. Id. at66.

92. Id.at71.

93. Id.at72-73.

94. Id.at74.



56 Washington University Journal of Law & Policy [Vol. 74

bottlenose dolphins and manatees.”® This toxic disaster killed and injured
marshes, mangroves, seagrasses, crab species, shrimp species, fish species,
and stingrays.”® The discharge killed more than 78 acres of mangroves, 57
acres of tidal marsh, and 21 acres of seagrass.”” Sixty-one percent of the
people living within three miles of the phosphogypsum stack are “people of
color,” and 35% are low-income.”®

Twenty-five miles south of Miami, Florida Power & Light’s Turkey
Point power plant is threatening harm to another vulnerable community. In
addition to contributing to groundwater salinization,” Florida Power &
Light Co. has submitted an application that if approved would permit it to
continue operations another 80 years despite being nearly at sea level and
extremely vulnerable to sea level rise and storms.'” The plant, which
bizarrely provides habitat for endangered crocodiles in its canals, is also
harming those crocodiles by altering salinity and temperature in the canals
and running over crocodiles in company vehicles.!?!

Another energy provider, the Tampa Electric Company (“TECO”), is a
coal-powered plant that sits in an industrialized area just south of downtown
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Tampa and is transitioning to natural gas.!”” The surrounding
neighborhoods are 54% persons of color and 22% low income.'”® TECO
was the subject of a historic lawsuit and settlement agreement, the first to
result from a national enforcement action against power plants for illegally
releasing massive amounts of air pollutants.!® Tampa Electric is still
considered one of the state’s top polluting power plants.'® Tampa Electric
warned it might shut down operations in a portion of its service area in
anticipation of a hurricane, in an area that was already under evacuation
notice. The company explained that proactively shutting down parts of the
system in advance of the storm would protect equipment from storm surge,
and, if the damage were avoided, would allow TECO to restore power more
quickly.'%

Florida’s biodiversity is also taking a climate hit. These climate impacts
are worsened by human responses to climate change.!’” More than half the
nation lives near the coast and about 40% of species listed as endangered or
threatened under the Endangered Species Act in the United States share
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these coastal habitats.!®® Coastal ecosystems and biodiversity are caught
between rising seas and coastal armoring.'” Florida, on average, sits just a
few feet above sea level. While sea levels have changed dramatically
affecting Florida’s coastline for thousands of years, vegetation zones have
tracked those sea level changes slowly over time.'!° The difference in this
Anthropocene era is that the climate is changing far faster than it has in
recorded history—so quickly that it is outpacing species’ ability to evolve
or adapt.!'! In the past, biodiversity and ecosystems did not have to
overcome the same human-made infrastructure obstacles.!'? For example,
sea levels are projected to rise 10-12 inches in the next 30 years (from 2020-
2050), which is about the same total amount of sea level rise over the past
100 years (1920-2020).'13

Endangered species such as the Florida grasshopper sparrow, Miami
blue butterfly, and the Florida key deer are “highly likely to be extinct” in
the next 75 years due to climate change.!'* Coastal forests are retreating
from saltwater intrusion.!'®> Increased salinity is also destroying imperiled
south Florida pine rocklands.''® Warming temperatures are enabling the
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northward migration of nonnative, invasive species like pythons, tegus, and
Brazilian pepper.''"” Our marine species may fare even worse: studies
suggest warming and related deoxygenation will have extremely long-term
effects well beyond when global temperatures peak.!'® Marine heat waves
have led to the 10 billion decline of snow crabs.!"” In already warmer waters,
record-breaking heat in Caribbean waters threatens to kill an unprecedented
amount of coral.!? Warming waters are killing coral off the coast of
Florida.'?!
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II. STRATEGIES TO ADAPT TO CLIMATE CHANGE IMPACTS ARE
HARMING VULNERABLE COMMUNITIES AND BIODIVERSITY.

Many communities recognize the need to become more resilient to
climate change, and some have begun to plan for climate change.!?? Local
governments, as opposed to state and federal governments, are hit hardest
financially by climate catastrophes, with impacts to housing and their
economy.'?* Individuals can be vulnerable due to where they live relative to
climate threats, but this Article seeks to focus on communities that are
vulnerable not merely due to their geographic proximity to climate threats,
but due to additional factors as well.

The National Climate Resilience Framework defines resilience as “the
ability to prepare for threats and hazards, adapt the changing conditions, and
withstand and recover rapidly from adverse conditions and disruptions.”!?*
Its principles of climate resilience are that solutions be implemented
proactively, systems are considered holistically, equitable and just solutions
should be prioritized, the most vulnerable communities should be centered,
decision-making should be collaborative and inclusive, and solutions should
be durable and multi-beneficial.'?
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The U.S. Climate Resilience Toolkit describes “The Steps to
Resilience” as: (1) understand exposure; (2) assess vulnerability & risk; (3)
investigate options; (4) prioritize & plan; and (5) take action.'*® The
framework is intended to be iterative, incorporating feedback and lessons
learned as communities continue to adapt to a changing climate.'?” The
regulatory floor should be that the laws and policies should meet “the needs
of the present without compromising the ability of future generations to
meet their needs.”'?® This position is underscored by the fact that the Paris
Agreement advances the majority of the United Nation’s 2030 Agenda for
Sustainable Development’s sustainable development goals.!?

Robert Kuehn’s 4 Taxonomy of Environmental Justice lays out four
overlapping injustices (distributive, procedural, corrective, and social) that
contribute to environmental injustice and are also relevant to climate
injustice.!*° The effect of these phenomena is that vulnerable communities
are simultaneously disproportionately exposed to pollution — both through
project siting and inadequate enforcement, and are left out of governmental
decision-making. These same factors apply doubly to the climate injustices
on local and global scales.'?!
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The U.S. Global Change Research Program describes vulnerability in
terms of exposure, sensitivity, and adaptative capacity.!*? Exposure
describes the contact between a person and a climate change stressor.
Sensitivity is the degree a person is affected by the stressor. Adaptive
capacity refers to the ability of communities to address the stressors,
defining resilience as “the ability to prepare and plan for, absorb, recover
from, and more successfully adapt to adverse events.” ** It identifies
climate drivers of increased temperatures, precipitation extremes and
weather events, and sea level rise.”** It describes vulnerable groups of
people as “populations of concern,” which includes low-wealth,
communities of color, immigrant groups (especially with limited English
proficiency), Indigenous populations, children, pregnant women, the
elderly, certain occupational groups, and persons with disabilities and
certain medical conditions.!* It provides some stunning examples of how
climate change might impact certain vulnerable populations. For example,
the number of people with cognitive impairments or mental illness is
expected to more than double by 2050, and those individuals may need
special help with emergency responses.'** The number of people with
diabetes, obesity, and/or cardiovascular disease is expected to more than
double by 2050, and they may be more sensitive to heat stress.'*” The
Research Program also acknowledges that existing health disparities among
non-Hispanic blacks and Hispanics, including low birth weights, infant
deaths, obesity, and hypertension, may make these individuals more
susceptible to climate stressors.!*®

The Centers for Disease Control has identified four themes, grouping
16 social vulnerability factors: socioeconomic status (below 150% poverty,
unemployed, housing cost burden, no high school diploma, no health

132. J.A. Balbus et al., Introduction: Climate Change and Human Health, in THE IMPACTS OF
CLIMATE CHANGE ON HUMAN HEALTH IN THE UNITED STATES: A SCIENTIFIC ASSESSMENT 29 (2016),

https://health2016.globalchange.gov/climate-change-and-human-health [https://perma.cc/2Q3C-
JAC2].

133, Id. at 30.

134.  Id at4.

135. J.L. Gamble, Populations of Concern, in THE IMPACTS OF CLIMATE CHANGE ON HUMAN
HEALTH IN THE UNITED STATES 249 (2016),

https://health2016.globalchange.gov/low/ClimateHealth2016_09 Populations _small.pdf
[https://perma.cc/7SMT-AH3R].

136.  Balbus et al., supra note 132, at 34.

137.  Id. 34 tbl. 1.

138.  Id. at35.
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insurance), household characteristics (aged 65 or older, aged 17 or younger,
civilian with a disability, single-parent households, English language
proficiency), racial and ethnic minority status (Hispanic or Latino, Black
and African American, American Indian, Native Hawaiian or other Pacific
Islander, other races), housing type, and transportation (multi-unit
structures, mobile homes, crowding, no vehicle, group quarters).!*’

The U.S. Climate Vulnerability Index seeks to visually illustrate climate
vulnerability by mapping baseline vulnerability and climate change risks.!4?
It is based on an analysis of multiple resources, including the EPA’s
environmental justice screening tool, and several other governmental
resources and published studies. The U.S. Climate Vulnerability Index
identifies 184 indicators comprising four baseline vulnerabilities: health,
social/economic, infrastructure, and environment; and three climate change
risks: health, social/economic, and extreme events. The report shows that
climate change exacerbates existing disparities.!*! Baseline vulnerabilities
are factors that reduce resiliency and include prevalence of disease, access
to care, life expectancy, redlining, crime statistics, NGO support,
transportation, energy, food, water and waste management, governance,
pollution, and land uses.'*

139. At A  Glance: CDC/ATSDR  Social  Vulnerability — Index, ~CDC/ATDSR,
https://www.atsdr.cdc.gov/placeandhealth/svi/at-a-glance svi.html [https://perma.cc/VO7E-2GDY].

140. Land Use in  Florida, THE U.S. CLIMATE VULNERABILITY INDEX,
https://map.climatevulnerabilityindex.org/map/environment_land_use/florida?mapBoundaries=Tract&
mapFilter=0&reportBoundaries=Tract&geoContext=State [https://perma.cc/Q25G-GCQH] (last visited
Jan. 8, 2024); see generally P. Grace Tee Lewis et al., Characterizing Vulnerability to Climate Change
Across the U.S., 172 ENV’T INT’L, Feb. 2023.

141.  Lewis et al., supra note 140 at 5.

142.  Climate Vulnerability Index, Climate Vulnerability Index Methodology fig.1,
https://climatevulnerabilityindex.org/wp-content/uploads/2023/09/CVI-Methodology-Figure-1.png
[https://perma.cc/HG5A-FUEV].
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Resilient systems avoid or minimize exposure; add redundancy or
increase robustness;'* and absorb, weather, and correct themselves after a
disturbance.'"** This concept applies to natural ecosystems as well as
human.'* Without aggressive, proactive resiliency and adaptation planning,
human migration due to climate change is likely to quickly become
catastrophically non-linear. Research shows that historically, there have
been six progressive thresholds to climate hazards:

(1) Adaptation becomes necessary; (2) Adaptation
becomes ineffective; (3) Substantive changes in land
use/livelihoods become necessary; (4) In situ adaptation
fails, migration ensues; (5) Migration rates become
nonlinear; and (6) Migration rates cease to be non-
linear. !4

These tipping points will be reached on a case-by-case basis,'*’ following
stochastic events.'*® Therefore, migration, even within one political
boundary or geographic region, will not be uniform. Developing policies
before those events occur and changing land use patterns now may provide
the most equitable outcomes. These changes can make a community or
ecosystem more resilient to climate disruption, which can delay or obviate
the need to migrate.'"’

For communities that acknowledge these climate crisis realities soon,
the question then becomes “how will we retreat?”” Professors Ruhl and Craig

143. U.S. ARMY CORPS OF ENGINEERS, COASTAL RISK REDUCTION AND RESILIENCE: USING THE
FULL ARRAY OF MEASURES at 2 (2013).

144.  Robin K. Craig, “Stationarity is Dead” — Long Live Transformation: Five Principles for
Climate Change Adaptation Law, 34 HARV. ENV’T L. REV. 9, 22 (2010).

145.  Michael Robert Phillips, Andrew Lawson Jones, & Tony Thomas, Climate Change, Coastal
Management and Acceptable Risk: Consequences for Tourism, 85 J. COASTAL RSCH. 1411, 1412 (2018).

146.  Robert McLeman, Thresholds in Climate Migration, 39 POPULATION ENV’T 319, 319 (2018).

147.  Ella Nilsen, After 8 major hurricanes in 6 years, some Gulf Coast communicates are hitting
a ‘tipping point,” CNN, (Sept. 3, 2023), https://www.cnn.com/2023/09/03/us/gulf-coast-hurricanes-
idalia-rebuilding-climate/index.html [https://perma.cc/9MR3-ESED].

148.  In ecology, stochastic events are sudden, random happenings, like storms or fires, that can
impact a population. Kohmei Kadowaki, Stochastic Processes in Ecology, OXFORD BIBLIOGRAPHIES,
https://www.oxfordbibliographies.com/display/document/obo-9780199830060/0bo-9780199830060-
0224.xml (Nov. 29, 2022).

149.  McLeman, supra note 146, at 323 (“An inherently resilient (or adaptive, and therefore less
vulnerable) system is one where the threshold between a system’s present state and a potentially
undesirable one is distant or not easily crossed.”).
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convincingly argue that humanity must proceed with two different, but
related objectives in mind to grapple with the climate crisis: aggressively
act to cut greenhouse gas emissions to stave off the worst of the projected
near-term climate impacts (keeping at no greater than 2C)'° while
simultaneously bracing for the likelihood that these efforts will fail.’>! To
“adapt” to the climate crisis future, Ruhl and Craig warn that society will
need to employ “transformational adaptation measures as radical as the pace
and intensity of changing conditions beyond 2C.”">? Indeed, “adaptation is
not just about preserving societies in their current state; rather, it always
implies a transformative project.”>

Despite apparent executive level interest,'™* the Supreme Court has
become more hostile to mitigating climate change.'*® There has been some
tepid Congressional bipartisan support for funding and plans to improve
disaster community resilience. For example, due in part to the National
Flood Insurance Program (“NFIP”’), more than half the nation lives on the
coast and tens of millions of people live in floodplains.'”® Of those
households in floodplains, 33% have children and 29% have seniors.!>’
They also have a higher percentage of Hispanics as compared to national
averages.'*® The NFIP has also placed many plants and animals at risk for
the same reasons: it incentivizes development in floodplains, which destroys
species’ habitat therein.!>

150.  Noah Diffenbaugh & Elizabeth Barnes, Data-driven Predictions of the Time Remaining Until
Critical Global Warming Thresholds are Reached, 120 EARTH, ATMOSPHERIC, AND PLANETARY
SCIENCES (Jan. 30, 2023), https://www.pnas.org/doi/10.1073/pnas.2207183120,
[https://perma.cc/V6D6-WGY3] (“[R]esults suggest a higher likelihood of reaching 2C in the Low
scenario than indicated in some previous assessments.”).
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(2021).
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155.  Compare West Virginia v. Env't Prot. Agency, 142 S. Ct. 2587 (2022), with Massachusetts
v. E.P.A, 549 U.S. 497 (2007).

156.  Jaclyn Lopez, From Bail Out to Righting the Course: The Commonsense Action the U.S.
Must Take to Address Its Flood Crisis, 33 TUL. ENV’T. LJ. 1, 14-17 (2020); Oliver Wing et al.,
Estimates of Present & Future Flood Risk in the Coterminous U.S., 13 ENV’T. RES. LETTERS 1, 3 (2018).
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FLOODPLAINS 1 (2017).
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159.  Lopez, supra note 156, at 23.
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To help address the unintended consequences of these policies,
Congress passed the Community Disaster Relief and Emergency Assistance
Act in 2022.'° The purpose of the statute is to authorize the executive
branch to create products that help demonstrate natural hazard risks,
including data and ratings for loss exposure, social vulnerability, and
community resilience. It also authorizes funds and technical assistance for
plans regarding resilience or mitigation in a community disaster resilience
zone.'®! A year later, FEMA designated the first communities to receive aid
through this Act, including communities in Bay and Washington counties
(Florida panhandle); Hillsborough and Pinellas counties (Tampa Bay area);
Brevard, Indian, St. Lucie and Martine counties (east coast); DeSoto,
Hendry, Charlotte, Collier counties (southwest); and Miami-Dade,
Broward, and Palm Beach counties (southeast). These communities were
selected because they ranked in the top 50, or top 1%, of communities in the
state on the composite National Risk Index and because they qualify as a
disadvantaged community by the Climate & Justice Screening Tool.'®

160.  Pub. L. No. 117-255, 136 Stat. 2363.

161. FEMA has identified “community disaster resilience zones,” areas that are most at-risk
and/or in-need regarding natural hazards or climate change, to direct resources for improved resiliency.
Community Disaster Resilience Zones, FEMA, https://www.fema.gov/partnerships/community-
disaster-resilience-zones [https://perma.cc/NVIT-HKLS] (last visited Feb. 25, 2024).

162.  See Press Release, FEMA, FEMA Designates First Communities to Receive Targeted
Assistance for Hazards Resilience (Sept. 6, 2023), https://www.fema.gov/press-release/20230906/fema-
designates-first-communities-receive-targeted-assistance-hazards [https://perma.cc/65PW-LHD3];
Community Disaster Resilience Zones Viewer, FEMA,
https://experience.arcgis.com/experience/e3bb8cb79d124a0ca38a05e48afb6fd6/page/Community-
Disaster-Resilience-Zone-Viewer/ [https:/perma.cc/38KG-7DHB] (last visited Jan. 8, 2024).
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Due in part to a lack of federal leadership, resiliency planning is largely
falling to local governments. The prevailing local climate adaptation
strategies include protect, accommodate, and retreat;'® or, put another way,
hold the line or relocate the line and abandon the line.!** The extent these
strategies prioritize vulnerable communities or ecosystems differs with each
strategy, from not at all to potentially.

A. Hold the Line

At this time, holding the line seems to be the most common intentionally
adopted approach. Following major storms, communities rush to harden
their coastlines through breakwaters and seawalls.'®> A pending Florida bill
would prohibit local governments within a 100-mile radius of landfall from
Hurricanes Ian and Nicole from updating their land use plans to make them
more resilient until 2026, or, in other words, until the communities
rebuild.'® Florida also changed seawall permitting laws to facilitate rapid
re-armoring following storms.'®” Seawalls in particular can have destructive
effects on natural and built environments. Waves that encounter armor are
unable to distribute sand higher up on the beach and instead pull sand away
from the beach, accelerating erosion and redistributing the waves’ energy

163. Kim Alexander, A. Ryan, & Thomas G. Measham, Managed Retreat of Coastal
Communities: Understanding Responses to Projected Sea Level Rise, 55 J. OF ENV’T PLANNING AND
MGMT., 409, 410 (2012).

164.  Sofie Storbjork & Mattias Hjerpe, Climate-proofing Coastal Cities: What is Needed to go
from Envisioning to Enacting Multifunctional Solutions for Waterfront Climate Adaptation?,210 ENV’T
OCEAN & COASTAL MGMT. Sept. 2021. To advance the line, coastlines are pushed out into the sea with
infill, beach nourishment, or other engineering. To hold the line, seawalls and other coastal hardening
structures are erected. To abandon the line, nothing is done in respond to natural disaster hazards. To
relocate the line is metaphoric, it means to retreat or realign to a location less vulnerable to hazards,
which inherently also means abandoning prior existing infrastructure. Phillips, supra note 145.

165.  Curtis McCloud, ‘An absolute nightmare’: Residents say race to build new seawalls slowed
by state, (May 23, 2023), https://www.mynewsl3.com/fl/orlando/news/2023/05/23/seawall-
construction-hits-roadblock--dep-slow-to-respond- [https:/perma.cc/DSCH-VUVC]; Alex Harris, ‘On
borrowed time.” Why coastal Florida keeps rebuilding after storms like Hurrican lan, WUSF NPR (Nov.
5, 2022), https://www.wusf.org/environment/2022-11-05/on-borrowed-time-why-coastal-florida-
keeps-rebuilding-after-storms-like-hurricane-ian.

166.  S. SB2-C: Disaster Relief, 117th Cong. (2023).

167.  FLA. STAT. § 161.053; Coastal Construction Control Line Emergency Permitting, FLA.
DEP’T OF ENVIRONMENTAL PROTECTION (Oct. 12, 2023), https:/floridadep.gov/rcp/coastal-
construction-control-line/content/coastal-construction-control-line-emergency-permitting
[https://perma.cc/S2BT-CCES].
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toward adjacent, unarmored properties.!®® The upland sands and dunes
become depleted and as a result the coastal dune habitat, which serves as
both a species habitat and natural buffer, is destroyed, leaving species
pinched between rising seas and human infrastructure.'®

For example, on one coastal island in southeast Florida, seawalls have
significantly impacted nesting sea turtles.!” In one nesting season, only 26
of 168 observed nesting attempts were successful; the rest of the sea turtles
encountered obstructions, the majority of which were seawalls.!”! The
following year only 12 of 123 sea turtles successfully nested after
encountering seawalls.!” These seawalls have severed the interaction
between the dune systems and the beach, ultimately resulting in a complete
loss of beach, leaving only the seawalls.'”® The damage does not end there:
seawalls reduce sand supply downdrift and cause erosion on beaches,
reducing sea turtle nesting habitat even on beaches adjacent to the
seawalls.!”*

Seawalls prevent a nesting turtle from reaching optimal nesting
habitat,'” forcing them to lay eggs lower on the beach, often resulting in
egg mortality. For example, egg mortality is higher for nests laid lower on

168.  Omar Defao et al., Threats to Sandy Beach Ecosystems: A Review, 81 ESTUARINE, COASTAL
& SHELF ScI. 1, 2, 6 (2009); SHAWN W. KELLY, THE UTILIZATION OF SEAWALLS IN RESPONSE TO
SHORELINE EROSION 2 (2000).

169. MATTHEW M. LINHAM & ROBERT J. NICHOLLS, TECHNOLOGIES FOR CLIMATE CHANGE
ADAPTATION 5 (Xianlo Zhu ed., 2010).
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Singer Island Seawalls Letter of Concern (July 3, 2013) [hereinafter “USFWS Letter of Concern”]. The
Service has previously advised the Florida Fish and Wildlife Conservation Commission in reviewing
DEP CCCL permits in Walton County that it is the Service’s position that coastal walling that is located
20 feet or more seaward of a habitable structure foundation would likely result in incidental take of sea
turtles and their nesting habitat.” Letter from U.S. Fish and Wildlife Service to Florida Fish and Wildlife
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171. DB ECOLOGICAL SERVICES, INC., 2012 SEA TURTLE NESTING ACTIVITY SINGER ISLAND
NORTH 5 (2012) (on file with author).

172.  Id.
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174.  Ramakrishnan Balaji et al., Understanding the effects of seawall construction using a
combination of analytical modelling and remote sensing techniques: Case study of Fansa, Gujarat,
India, 8 INT'L J. OCEAN & CLIMATE SYS. 153, 159 (2017); Carol E. Rizkalla & Anne Savage, Impact of
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RScH. 166 (2011).
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the beach!”® because they are more likely to become inundated with water.!”’
Additionally, increased moisture can result in the fluctuation of nest
temperatures and harm future generations of sea turtles by skewing the sex
ratio of hatchlings.!”

B. Relocate the Line

Managed retreat, an increasingly more common strategy,'”® is the
relocation of property to lower hazard areas through passive abandonment
or active avoidance and relocation,'®® including setbacks, rolling easements,
land acquisition, and zoning.'®! In the climate context, such mass exodus
has typically corresponded to disaster relief efforts, as opposed to proactive
planning."®> One reason for this may be the perceived political cost of
coastal adaptation planning, especially where managed retreat is
specifically called for.'®3 Whatever the cause, this adaptation strategy has

had limited success in protecting communities; rather than reducing the

176.  Blair E. Witherington, Shigetomo Hirama, & Andrea Mosier, Sea Turtle Responses to
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of Current Research, 33 CLIMATE RISK MGMT. 1 no. 100337,(2021 (comprehensive literature review of
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2019) (calling for a national plan for coastal retreat) (hereinafter Siders, Social Justice Implications);
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183.  Mark T. Gibbs, Why is Coastal Retreat so Hard to Implement? Understanding the Political
Risk of
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hazard risks, it can often make existing vulnerabilities worse.'* First, there
is ample precedent in the United States of governments relocating low-
wealth communities for a purported greater good.'® Second, this approach
fails to capture social costs and benefits which can harm communities. '8¢

Mismanaged retreat can harm vulnerable communities when it worsens
economic or political inequities or destroys community resources or intact
ecosystems.'®” Natural hazards and industrial pollution are often located
near low-wealth and minoritized communities.!®® The climate crisis
amplifies their threats.'® These communities tend to be more sensitive to
climate-related heat and flooding because they have less of a natural buffer
from natural environments.'*°

184. Siders, Social Justice Implications, supra note 182, at 251; Christina Hanna, lain White, &
Bruce Glavovic, Managed Retreat in Practice: Mechanisms and Challenges for Implementation, in
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Retreat Programs Successful and Just? A Global Mapping of Success Typologies, Justice Dimensions,
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187.  Ajibade et al., supra note 184.

188.  RICHARD CAMPANELLA, TIME AND PLACE IN NEW ORLEANS: PAST GEOGRAPHIES IN THE
PRESENT Day (2002); Jonathan Mahler, How the Coastline Became a Place to Put the Poor, N.Y. TIMES
(Dec. 4, 2012), https://www.nytimes.com/2012/12/04/nyregion/how-new-york-citys-coastline-became-
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Even still, managed retreat may not always be an option if there is not
enough funding or too few relocation sites,'! an inability to leave a hazard
site,'”? or an unwillingness to leave a site.'”® Sometimes, buyout programs
harm tax revenue and disturb a community’s services and benefits,'** and
the social impacts may not be equally distributed.!”> FEMA’s Hazard
Mitigation Grant Program funds post-disaster buyouts where local
governments administer grants to purchase properties of willing sellers.!*®
A homeowner can accept payment and move away, or can stay and meet the
floodplain requirements.'” Some studies show most buyouts occur in dense
and higher-wealth counties, but within those counties, in areas with greater
racial diversity and lower education levels, income, population density, and
English language ability.'?

Buyout programs can harm social justice, especially where selection
criteria mask subjective decision-making,'” political motivations, or cost-
benefit analyses.?”® Nonetheless, FEMA speculates that redeveloping

191.  Increasingly it appears there is funding to address many aspects of resiliency. Alexandra
Carter & Isabel Jamerson, Guidebook: Ocean Climate Funding for Coastal Cities, URBAN OCEAN LAB,
https://urbanoceanlab.org/ocean-climate-funding [https://perma.cc/JF57-ND72] (last visited Jan. 8,
2024).
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Revenue?, U. PENN. WHARTON: ENV’T, SOC.& GOVERNANCE (ESG) INITIATIVE (July 8, 2018),
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acquired property to open space raises property values of nearby property.2°!

Purchased property indeed has the potential to be rehabilitated to restore
ecosystem function,”* even if floodplain managers sometimes do not return
the acquired property to open space.’”® These nature-based solutions help
reduce vulnerability while building resilience,?** and often provide greater
benefits for human communities than human-engineered systems.?”> Such
ecological barriers can help stave off the impacts of rising sea levels and
mitigate the impacts of sudden inundation from storms.?’® The benefits of
such “green and blue infrastructure,”’ like “trees and forests; vegetation,
wildlife, and wildlife habitat; parks and recreational lands; biotic infiltration
and retention of stormwater; waterways, wetlands, and watershed lands;
agricultural lands and soils, including produce gardens and orchards; open
space, corridors, and linkages; and oceans, marine systems, and coastal
lands,”?*® transcend ecosystem benefits and include “friendship and social
networks” and “mental, emotional, and physical health, as well as child
development and identity formation.”?%

Likewise, in the context of the protection of biodiversity and
conservation of habitat, the protection and enhancement of certain areas, the
removal or minimization of stressors, and increasingly, relocation have
emerged as key policy prescriptions for adapting to climate change.?!
Executive Order 14072 calls on federal agencies to use “nature-based
solutions to tackle climate change and enhance resilience.”'! The E.O. lists
some of the benefits of prioritizing habitat restoration: “protect coasts and
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ecosystems, reduce flooding, moderate extreme heat, replenish groundwater
sources, capture and store carbon dioxide, conserve biodiversity, and
improve the productivity of agricultural and forest lands to produce food
and fiber.”?!?

In passing the Endangered Species Act (“ESA”) more than 50 years
ago, Congress declared that endangered and threatened plants and animals
are of “esthetic, ecological, education, historical, recreational, and scientific
value to the Nation and its people.””'® The purpose of the statute is to
“provide a program for the conservation” of such species, to protect them
from extinction, and to recover them so the protections of the statute are no
longer needed.?'* Recovery plans are the blueprints for recovery and must
include criteria to recover the species as well as recovery goals and time
estimates.”'

Dozens of plant species are also listed under the ESA due to climate
threats, but the majority of those do not yet have recovery plans.?!® Even
though nearly all species listed as endangered or threatened are vulnerable
to climate change, only 18% of species have recovery plan actions to
address the threats.?!” Borrowed from the National Park Service,?'® the U.S.
Fish and Wildlife Service developed a Resist-Accept-Direct framework in
2022 to guide the agency’s decision-making regarding management
responses to ecosystem transformation from climate change.?!” The
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Inflation Reduction Act allocated $62.5 million to the Department of
Interior to expedite the recovery plan implementation for 300 species.?*
Congress also allocated $121.25 million through 2026 to help repair
National Wildlife Refuges impacted by “adverse weather events.”??!
Assisted migration and genetic rescue are tools wildlife managers are
already using to make vulnerable populations of plants and animals more
resilient to climate change.??> This migration can be in the form of passive
assisted migration through the designation of critical habitat that is or could
be suitable for imperiled species.?”®> There is also more active migration
involving deliberate relocation of species to move them out of harm’s way
or to make populations more resilient.* The U.S. Fish and Wildlife Service
recently updated its regulations regarding the introduction of species outside
their historical range to allow for their conservation, particularly in light of
climate change.??> The agency rewrote this regulation specifically to address
the conservation of species threatened by climate change, noting, “we did
not anticipate the impact of climate change on species and their habitats”
when the agency originally adopted the regulations and that it has “since
learned that climate change is causing, or is anticipated to cause, many
species’ suitable habitat to shift outside of their historical range.”**
However assisted migration is not without its own risks. The National
Park Service commissioned a risk assessment protocol for evaluating
assisted migration potential for species.??” The paper identified six main
areas of risk, including no action to the target species and recipient
ecosystem,; risk of relocation to the target species; risk of action on non-
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target species in the ecosystem; risk of action on recipient ecosystem; risk
associated with invasion; and risk associated with socio-economic values.??8
Another risk that should be considered, and something state and federal
wildlife managers already consider with species in their current habitats, is
social carrying capacity: the capacity of the human community to accept the
introduced species.’”

II1. FLORIDA’S ADAPTATION STRATEGIES MAY NOT BE DOING
ENOUGH TO PROTECT VULNERABLE COMMUNITIES AND
ECOSYSTEMS.

There are several statewide and local initiatives addressing climate
resiliency in Florida,”® but few seem to be centering vulnerable
communities and biodiversity. For example, Florida has one of the strictest
building codes in the nation.*! For every one dollar in added construction
cost due to the code, there is an estimated savings of six dollars in reduced
wind loss damage.?*? The Florida Department of Environmental Protection
(FDEP) has drafted a proposed rule regarding Sea Level Impact Projection
Studies for State-Financed Coastal Construction, which proposes that a
state-financed constructor produce a study detailing the impact of sea level
rise over the next 50 years.?*> However, this rule would not mandate that
they implement or act on any of the information in the study, and it would
not place a special emphasis on vulnerable communities or biodiversity.?*
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Likewise, the Florida Water & Climate Alliance convenes workshops and
develops data regarding water supply and resource planning,* but does not
mandate particular results.

Florida’s Growth Management Act requires coastal communities to
develop post-disaster redevelopment plans and recommends such plans for
inland counties.?*® The purpose of the plans is to prevent inappropriate or
unsafe development.?” Florida has also authorized funding to facilitate a
coordinated approach to improve the state’s resilience to flooding and sea
level rise by providing funding for critical infrastructure, including
transportation and evacuation routes, community and emergency facilities,
and natural, cultural, and historic resources.”?® A statewide assessment
identified 835,725 routes; 353,907 infrastructure assets; 23,398 facilities,
which includes affordable public housing; and 1,301,958 natural, cultural,
and historical resource assets, which includes wetlands.”** The
identification of these assets is an important potential starting point of
resiliency planning. When key community assets are lost and cannot be
replaced, they may signify tipping points in a community’s ability to persist.
For example, in a small community with a less flexible annual budget, if the
only elementary school in the area suffers hurricane damage and cannot
reopen, children may have to be bussed to nearby communities, families
with young children might find the location less attractive and move away,
and small businesses might follow, which can rapidly bankrupt a
community which is then forced to migrate somewhere else.*°

This law also requires the development of a statewide flooding and sea
level rise resilience plan, with updates every three years.?*! This “plan” is a
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description of grant funding criteria and a list of approved plans.?*> The
funding appears to be mostly for stormwater and wastewater treatment
repairs, fire stations, seawall construction, and a few living shoreline
projects.?* It provides grant funding to communities to conduct
vulnerability assessments, including an analysis of flooding threats, but
does not invoke heat or wind or human response to flood threats.?** It also
created the Florida Flood Hub, the mission of which is to provide actionable
data on flood threats.’*> Again, none of these policies prescribe particular
outcomes or prioritize vulnerable communities or biodiversity.

Florida has also produced a “Florida Adaptation Planning Guidebook,”
which instructs local governments on how to conduct a vulnerability
assessment and describes adaptation and implementation strategies.** It
lists the four “adaptation” strategies as protection, accommodation, retreat,
and avoidance.?*’ It describes retreat as potentially appropriate for barrier
islands or high-risk areas, but that communities can continue to invest in
projects locally.?*® To the extent it characterizes retreat as “managed,” it
explains that, because stakeholders may not react positively to something
that sounds like defeat, it suggests “managed relocation” or
“realignment.””* It is not clear whether or how many communities have
used this planning document.

Likewise, Florida has produced a Post-Disaster Redevelopment
Planning document offering similar advice and a report summarizing pilot
projects of six Florida communities. The report offers insights for the 67
counties and 400+ municipalities that may seek to produce their own post-
disaster redevelopment plan®*° The report also emphasizes the necessity of
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public participation as “an important component in developing a plan that
will be supported,”®! but, instead of establishing a framework for the plan
itself to be community driven, the report conceives of public participation
as solicited input. Finally, the report also offers “tips for keeping
stakeholder input focused” on the “purpose of the PDRP, 232 which suggests
that the planning process should make room for, but not center, the very
public it intends to serve.

A bright spot in Florida’s efforts is the Southeast Regional Climate
Compact, a partnership between counties in southeast Florida working
together to share information and implement strategies to reduce
greenhouse gas emissions and make their communities more resilient to
climate change.>® Although the compact is an excellent convenor of
resources, it is not binding on any government.?>* Nonetheless, other regions
in Florida are modeling their efforts on this one,? and south Florida seems
to be taking the charge seriously.

For example, Miami-Dade County, the City of Miami, and the City of
Miami Beach formed a partnership called the Resilient 305 Strategy,
through the 100 Resilient Cities Network.?® It serves to help guide
intergovernmental and community collaboration on resiliency goals and
projects.”” It has developed a Climate Action Strategy, informed by
community members and nonprofit organizations, with energy and
building, land use and transportation, water and waste goals, and specific
objectives with defined timelines,*® like reducing greenhouse gas emissions
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from Miami International Airport by 50% and from Port Miami by 25% by
2030.%° In particular, its goal of retuning and retrofitting existing buildings
emphasizes the importance of reducing energy burdens on vulnerable
communities.?®® It has also conducted a heat vulnerability assessment to
identify urban heat island areas to prioritize future tree planting.?®! In pursuit
of this objective, the county’s Department of Environmental Resources
Management’s Environmentally Endangered Lands program has aided in
the reforestation of habitat for federally listed Florida bristle fern.?®* Since
2007, Miami-Dade County has required that its buildings meet certain
sustainability standards,*®® and through its Building Efficient 305 initiative,
it seeks to improve residential and commercial properties’ resilience by
improving efficiency and reducing utility costs.?®* In 2021, Miami hired the
first ever “Chief Heat Officer,” who helps with extreme heat planning,®*’
including an Extreme Heat Action Plan with goals to inform the public and
cool homes, emergency facilities, and neighborhoods.?%

Jacksonville also recently published its resiliency plan which identifies
45 actions across 11 adaptation approaches.?®” The plan explains that it was
developed over 18 months with hundreds of stakeholders and experts.?
Development of the plan included community group meetings, nonprofit
events, website launch, working groups, surveys, and a symposium.*® It is
an easily digestible document explaining the action, the shocks and stressors
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addressed, partners, funding mechanisms, timelines, and costs.?’* Some of
the actions address improving existing infrastructure and growing in less
vulnerable areas, preserving open space and ecosystems, and
accommodating and retreating.

Accommodations include retrofitting buildings to improve
environmental functions, implementing resiliency standards and codes, and
hardening critical assets.?’! Retreat includes relocation plans for vulnerable
critical assets and streamlining buyout programs.?’? The relocation plans are
not developed yet, and the report merely suggests that as assets must be
naturally retired, opportunities exist to reconstruct in less vulnerable
areas.?’? The report indicates the city will research other buyout programs
and work with federal agencies to leverage funds.?™ But even these standout
plans do not center the protection and preservation of vulnerable
communities or ecosystems, except where already convenient.

Regarding biodiversity, there are some local efforts to protect and
conserve habitat,?”* but unlike adaptation planning, species conservation is
largely happening through federal leadership. While the Inflation Reduction
Act has provided the U.S. Fish and Wildlife Service (“FWS”) with $250
million in new funding for climate projects, only $100,000 appears to be
going toward conservation in Florida.?’® Incidentally, the singular project
funded with this money is a south Florida pine rocklands habitat restoration
project to support recovery.?”” Pine rocklands are found in three areas of
southern Florida: the Miami Rock Ridge of southeastern peninsular Florida,
the Lower Florida Keys, and the southern Big Cypress pinelands.?’® These
areas have been fragmented and degraded by past land use practices.?’® For
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example, the north-south distribution of pine rocklands along the Miami
Rock Ridge has already been reduced by over 12 miles.” FWS’ recovery
plan for the area states its goal is to restore the pine rocklands by
maintaining the function, structure, and ecological processes of pine
rocklands, and preventing any further loss, degradation, or fragmentation of
this imperiled South Florida community.!

However, development pressures and climate change make the
implementation of this recovery plan difficult. For example, in Miami-Dade
County, only relatively small (50 hectares) patches of isolated pine rockland
habitat remain in an otherwise urban landscape.?®* The Richmond tract of
pine rocklands in Miami-Dade County contains 260 taxa of native plants.?**
Imperiled species that may utilize or depend upon pine rocklands in this area
include the Florida bonneted bat,”* Florida leafwing butterfly,?*> Bartram’s
scrub-hairstreak butterfly,?*® Miami tiger beetle,”’ eastern indigo snake,?®
rim rock crowned snake,”®® gopher tortoise,®® white-crowned pigeon,?!
Everglades bully,”*> Florida brickell-bush,®*® Carter’s small-flowered
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flax,* deltoid spurge,® and tiny polygala.?*® In addition, the native

southeast Florida slash pine endemic to the rockland ecosystem, Dade
County pine (Pinus elliottii var. densa), is redlisted by the International
Union for the Conservation of Nature and Natural Resources.””” FWS
identifies acquiring lands that are threatened with development as the main
tool for preventing further destruction or degradation of existing pine
rocklands,*® yet progress has been slow.?”

IV. COASTAL COMMUNITIES MUST PRIORITIZE VULNERABLE
COMMUNITIES AND ECOSYSTEMS THROUGH PROACTIVE
PLANNING THAT IS TRANSPARENT AND INCLUSIVE.

The key tenets that municipal planners should faithfully follow in
resiliency and adaptation planning include proactive planning,
transparency, and inclusivity. A study on 138 post-settlement case studies
concluded that while the “techno-managerial” typology, driven by top-
down governmental directives that measure success by whether the
population was resettled away from the identified risk, was the most
dominant managed retreat strategy globally, planning retreat around
intersectional justice is a more effective strategy for ensuring the overall
well-being of relocated communities.>* The study identified five typologies
to measure managed retreat success post-resettlement: techno-managerial,
eco-restorative, compensatory, reformative, and transformative.

Techno-managerial typology defines success by determining whether
people were moved from the perceived harm to somewhere else.?®! It is
initiated by the government and does not explicitly consider equity or
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justice.?? Eco-restorative typology focuses on rehabilitating the natural
environment impacted by climate change or other human causes, with some
focus on equity and justice.*® Compensatory typology follows a more
traditional convention of buy-outs or other incentives to move away from
hazardous areas, with some implicit attention paid to equity and justice.3%*
Reformative typology focuses on maintaining and increasing access to
social infrastructure and services and is centered on community needs and
prioritizes the preservation of community.’® Transformative typology
invokes strong community participation and self-determination where the
people to be resettled actively participate in all aspects of decision-
making.3%

The study determined that the compensatory, reformative, and
transformative typologies were successful in not only moving people from
hazards, but also in improving the ability of those people to continue to
adapt to climate change by increasing access to employment and better
ecological, health, and social outcomes.’®” The study also noted that the
decision-making process had less of an impact on success than the
typology.3®

In proactive planning, local governments have opportunities to reframe
retreat “as part of a positive and inspiring vision for the city’s long-term
development and success.”” Local governments can lead by example by
proactively relocating public goods and services like infrastructure and
utilities.*!® Jacksonville’s resilience plan intends to market its “resilient
business climate” to attract new investments. In other words, it wants to
make its efforts to invest in resilience to climate change a selling point to
retain and attract new business.’!' The Tampa Bay Regional Planning
Council’s resiliency coalition lists ten guiding principles in its 2022
Regional Resiliency Action Plan. The first is “positive vision,” which
reflects the coalition’s priority of framing resiliency planning as a way to
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“strengthen and protect” communities and create opportunities.®'? Plastrik
& Cleveland of the Innovation Network for Communities likewise suggest
that cities “should reframe retreat as not just a loss, but as part of a positive
and inspiring vision for the city’s long-term development and success.”!3
One way local governments can kick start and, importantly - normalize -
this process is by frontloading the relocation of public goods and services,
including infrastructure and utilities.3'*

Transparency in decision-making and information sharing is vital to
successful resiliency planning.*!® Studies suggest that managed retreat must
be inclusively, strategically, and transparently designed and
implemented.’!® Subjective decision-making and a lack of transparency
have the potential to influence how communities adapt to climate change.?!’
While managed retreat can be a valuable adaptation tool, it must be used in
an inclusive, strategic, and transparent way.>!® The climate adaptation social
justice cost-benefit analysis that should be centered includes “fairness in the
distribution of the goods and services, rights and opportunities associated
with the adaptation measure.”!"”

Transparency also involves information sharing, including raw data.
There must be a commitment to using and providing “FAIR data” — data
that meets the widely supported principles of findability, accessibility,
interoperability, and reusability.??° Adherence to these guidelines makes
data more valuable because a greater number and diversity of individuals
can access it and better vet its reliability.*!
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Inclusive planning involves community planning,*?? including making
time and space for acknowledging loss.*”® Important questions must be
raised and addressed like:

e What would a safe place look like, and where would it
be located?

e  What would life look like in the future?

e  Where would people live, and what would their
environment be like?

e  Where would they work, and how would they sustain
themselves — not just the people moving, but future
generations?

e How would people who want to leave support
themselves before, during, and after a move?

e How would cultural practices be maintained for future
generations?*?*

A 2016 study of resilience measures in communities found that they were
often developed ad hoc and not the result of a local community initiative.>?
When they did come from the government, it was typically at the highest
level of municipal leadership.’?® Many involved cross-department and
stakeholder group collaboration, but often community-led conversations
were not prioritized.*?” A study of hazard mitigation planning indicates that
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not all populations are even aware of or participate in such planning
processes. The study found that the unemployed are less likely to report
awareness of or participation in planning, and that African-Americans,
mobile home residents, low-wealth, and short-term residents were less
likely to be aware of planning policies and investments.??®

Finally, a major challenge in resiliency planning is measuring or
assessing success. The five leading U.S. vulnerability and resilience indices
all have four factors in common: social, economic, physical, and human or
community.*”” One study examining community disaster resilience
assessment tools found little consistency among published
methodologies.?*® The study suggests classifying indicators of community
disaster resilience into domains to assess resilience: social, economic,
institutional, physical, and natural.**! It also found that there were no studies
that quantified the relationships or weighed the factors, and that to do so
would require a complex index.33?
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People are capable of contributing to and shaping their futures within a
managed retreat framework. Studies show that when confronted with
managed retreat policy as applied to their communities, communities
utilized multiple decision-making frameworks, thinking like scientists,
economists, prosecutors, and theologists.** Some suggest a coproduction
approach to planning, local knowledge with institutional support
mechanisms, and facilitating community-led processes of retreat and
redevelopment.>* It is clear that coastal communities “may have to relocate
responsibly to sustain their economic viability and social resilience.”** But
just like the feedback loops in climate change, impacts of climate adaptation
will have its own known and unknown feedback loops for communities and
ecosystems alike.*® Therefore, these policies must not only be iterative, but
also founded on principles of proactive planning, transparency, and
inclusivity.
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