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Shortly after Hurricane Sandy devastated the Northeast ten years ago, Rebuild by
Design was born. The organization began as an initiative of the federal government
that coupled innovation and global expertise with community insight to develop
implementable solutions to the region’s most complex needs. At the heart of the
process was a collaborative research and design challenge that called for the

best minds of the world to work with local communities and local governments

to address their newly understood vulnerabilities to climate change. In a first-of-
its-kind process for the U.S., design teams worked with hundreds of community
organizations and government entities to design physical and social infrastructure to
address impending risks from extreme weather and sea level rise. That program grew
into a family of interdisciplinary experts who recognize that the only way to tackle
the challenges of increased vulnerability is to work alongside the communities who
are most affected and to ensure every piece of infrastructure we build is designed to
enhance communities every day, not just on days of extreme weather.

In the decade since Hurricane Sandy, we have witnessed a shift in public
understanding of how climate change will affect our communities. People are
seeing the impacts nearly every day on the news and on their doorsteps. Republican
and Democrat, coastal and inland, urban and rural communities are all affected.
Communities went from scorching politicians who mentioned the words “managed
retreat” to asking for buyouts. Our federal government has begun to invest in
climate adaptation planning before devastation occurs through programs like FEMA’s
Building Resilient Infrastructure and Communities (BRIC) and HUD’s Community
Development Block Grant Mitigation Funds (CDBG-MIT), rather than after. It is no
longer an issue we can act on tomorrow; it is an issue we must act on today - right
here, and right now - no matter where we are in the world.

However, we still have not seen the level of action necessary to help communities
withstand massive devastation from increasingly frequent and intense climate
events. Hurricanes Fiona and lan ravished parts of Puerto Rico and Florida,
displacing many and leaving others without power, water, and security - the human
and financial toll of which are still unknown. While these might seem like one-off
events, we know they are not. Through this research, we learned that 90 percent of
U.S. counties have suffered through climate events in the past decade and over $92
billion of tax dollars have been allocated to help those populations recover. Between
the infrastructure dollars states already have, those that have been made available
through Building a Better America, the American Rescue Plan Act, the Inflation
Reduction Act, and new sources proposed in this report, we can rebuild the country
we want to see.

This report could not have been created without the incredible partnership of APTIM
and iParametrics as well as the generous support of the Siegel Family Endowment,
the Rockefeller Brothers Foundation, and Tiger Global Philanthropic Ventures.

We have had an unbelievable team of engineers, researchers, finance experts,

data managers, and volunteers supporting Rebuild in identifying, analyzing, and
synthesizing different data sets and ideas into an accessible compendium of county-
by-county climate impacts.

We are so fortunate to work with these partners, and we want to work with you,
too. If you are passionate about these issues and are interested in our work, please
reach out to info@rebuildbydesign.org to explore how to build climate-forward
communities together.

Sincerely,

The Rebuild Team
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Ninety percent of U.S. counties have
experienced a federal climate disaster
between 2011-2021, with some having
as many as 12 disasters during that time.
In 2021 alone, the U.S. experienced

20 separate billion-dollar climate
disasters with over 688 direct or
indirect fatalities.! We can do better.

Every corner of the country, every topography, every
built and natural environment faces a unique set of
climate hazards. The slow onset of climate change
impacts, or “stresses,” negatively affects public health,
well-being, and livelihoods. Then, at a moment’s
notice, an extreme weather event, or “shock,” can
drastically compound these challenges.

Around the country, average summer temperatures
are rising, putting those without access to cooling
appliances or centers - primarily the elderly, low-
income individuals, those in manufactured housing,
those displaced from housing, and those with
preexisting health conditions - at risk of dehydration,
stroke, or even death.? In urban environments,
particularly in environmental justice communities,
heat can worsen day-to-day air quality, amplifying the
health impacts of noxious gasses or chemicals.® Along
the coasts, low-lying lands are experiencing salt water
intrusion as sea levels rise, which can contaminate
drinking supplies, destroy farmland, and erode
infrastructure.* Coastal and inland fisheries are seeing
rapid declines in fish stocks as species migrate to
cooler waters, crippling industries.® Invasive insects are
following the warmer temperatures further and further
north, wiping out crops across the Heartland.® Wells,
aquifers, rivers, and streams are drying up, turning the
agriculture industry on its head.” The worst is still yet
to come.

SIA\CIK

Though the impacts of climate change are everywhere,
they are not experienced equally. "Natural disasters”
are not truly natural. Rather, they are the product

of a natural hazard and the combination of social,
political, and economic stressors. When a climate
disaster occurs, underlying vulnerabilities — due to
race, ethnicity, gender, age, sexuality, income, or
ability - are magnified, creating a greater risk for
certain populations. Comprehensive, targeted, climate
adaptation infrastructure improvements are needed
to ensure we are prioritizing those who have been
historically underserved by the government.

Resilient infrastructure investments must be made
with the direction of those who need it most - without
an eye towards equity, maladaptation practices or
inaction pose the risk of deepening socioeconomic
divides by negatively impacting the populations who
particularly need support. As governments begin to
invest in adapting to climate change, it is crucial to
look at where inequities create vulnerabilities before,
during, and after an extreme weather event. To name a
few examples (see more cascading impacts on p.12):

Prior to a major climate event: Lower-income
individuals who do not have the resources to evacuate,
those who may not trust government (due to language
barriers, historic marginalization, or citizenship status),
and those whose physical health or ability prevents
them from evacuating are at greater risk of negative
health impacts, injury, and death.

During a climate event: Residents who are in close
proximity to hazardous infrastructure such as
wastewater treatment plants or superfund sites are
at even greater risk to toxins when the infrastructure
malfunctions or breaks down.

Immediate aftermath of a climate event: Those with
language barriers, high distrust in government (due

10
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to historic disinvestment, fear of arrest, or fear of
deportation), and rural communities who have greater
distances to emergency services or whose government
entities have less capacity face additional challenges
in accessing emergency resources - including

medical care, food, or shelter - and are more likely

to experience physical and emotional trauma due to
exposure to additional hazards such as contaminated
waters, smoke, pollution, toxic mold, falling trees, live
electric wires, and pests.®

Longer-term effects of a climate event: Inequalities are
exacerbated by the very systems put in place to help
recovery. Low-income communities and communities
of color often fare the worst, encountering greater
barriers to accessing recovery assistance.’ Lower-
income households also typically have less of a financial
safety net to withstand additional negative economic
impacts that follow an extreme weather event, and
may lack insurance or be underinsured.”® Additionally,
federal assistance dollars disproportionately benefit
homeowners over renters, who are more often
concentrated in lower-income communities.” Renters
are also more likely to be displaced after an event, as
they face evictions and rent hikes from landlords who
have to fix their properties. In rural communities, local
governments with small staff often do not have the
capacity to apply for disaster preparedness funding
and can be left out of valuable federal programs. The
shocks to a rural county may be more acute due to the
smaller scale of their economies, less organizational
support, and less capacity to respond at scale.”

Effective climate adaptation practices have the
potential to lower the risk of climate events to
communities while addressing existing underlying
vulnerabilities and improving the health, safety,
wellbeing, and economic development of those in
greatest need. By investing in infrastructure that
reduces the impacts of severe weather events before
a disaster strikes, communities, the built environment,
and the economy will be better prepared for a future
with more climate extremes.

CLIMATE DISASTERS
EXACERBATE ECONOMIC
VULNERABILITY

A STUDY BY THE URBAN INSTITUTE FOUND
THAT A COMMUNITY HIT BY A MEDIUM-
SIZED NATURAL DISASTER LEADS TO A FIVE
PERCENT INCREASE IN DEBT COLLECTIONS
AFTER ONE YEAR, AND THIS DOUBLES

TO 10 PERCENT AFTER FOUR YEARS.!

PEOPLE LIVING IN COMMUNITIES OF

COLOR HIT BY MEDIUM-SIZED DISASTERS
EXPERIENCED AN AVERAGE 31-POINT DECLINE
IN THEIR CREDIT SCORE, COMPARED WITH

A 4-POINT DECLINE FOR AFFECTED PEOPLE

IN MAJORITY-WHITE COMMUNITIES.?

ACCORDING TO A REPORT FROM THE FEDERAL
EMERGENCY MANAGEMENT AGENCY (FEMA),

40 PERCENT OF BUSINESSES DO NOT REOPEN
FOLLOWING A DISASTER. ON TOP OF THAT,
ANOTHER 25 PERCENT FAIL WITHIN ONE YEAR.?

THE STUDY ALSO FOUND THAT 90 PERCENT
OF BUSINESSES FAIL WITHIN A YEAR OF

A DISASTER IF THEY CANNOT REOPEN
WITHIN FIVE DAYS OF THE DISASTER.*

HOLDERS OF STANDARD FLOOD INSURANCE
POLICIES (WHICH ARE UNDERWRITTEN BY
FEMA THROUGH THE NFIP PROGRAM) ARE
ELIGIBLE FOR $250,000 FOR STRUCTURAL
DAMAGE, AND AN ADDITIONAL $100,000 FOR
CONTENT. HOUSEHOLDS WITHOUT INSURANCE
ARE ELIGIBLE FOR FEMA'S INDIVIDUALS AND
HOUSEHOLDS PROGRAM. THE CAP ON THIS
AID IS ADJUSTED EVERY YEAR AND WITH
DIFFERENT DISASTERS. FOR INSTANCE, FOR
HURRICANE SANDY, IT WAS ABOUT $30,000. °
1 Urban Institute, “Insult to Injury: Natural Disasters

and Residents’ Financial Health,” 2019.
2 Urban Institute, 2019.
3 FEMA, 2019.

4 FEMA, 2019.
5 NFIP, “Flood Insurance Manual,” FEMA, 2021.
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DISASTER DECLARATION PROCESS

Our new climate reality calls for widespread
investments in comprehensive climate adaptation

and hazard mitigation. The current process by which
federal disasters are declared - and money allocated

- represents a time when climate disasters were
anomalies. This is no longer the case. The United States
needs to catch up to the current reality and rethink
how to shift resources to prepare communities before
there is human suffering and physical, economic, and
social harm to communities.

Over the past ten years, the body of resources available
to localities to advance adaptation to climate impacts
has grown significantly: community organizations have
worked alongside communities in disaster recovery

and preparation; research institutions have made more
and more data available to communities to better
understand their risk; and the U.S. federal government
has begun to make strides in incentivizing pre-storm
infrastructure investments with grant programs such

as Building Resilient Infrastructure and Communities
(BRIC), the Hazard Mitigation Grant Program (HMGP),
Community Development Block Grant Mitigation Funds
(CDBG-MIT), Flood Mitigation Assistance (FMA), and the
Community Rating System (CDBG-MIT). However, most
federal climate adaptation programs are awarded to a
locality that has already suffered from a disaster, rather
than building community-wide preparedness before a
disaster occurs.

In the event of extreme weather, such as a hurricane,
flood, wildfire, or drought, states can turn to the
federal government for post-disaster recovery funds.
This process is outlined in the 1988 Stafford Act, which
allows the President of the United States to declare

a Disaster if the damage is of such severity that it is
“beyond the combined capabilities of state and local
governments to respond.”

According to the Stafford Act, as amended in May 2021,
a “major disaster” includes “any natural catastrophe
(including any hurricane, tornado, storm, high water,
winddriven water, tidal wave, tsunami, earthquake,
volcanic eruption, landslide, mudslide, snowstorm,
or drought), or, regardless of cause, any fire, flood,
or explosion, in any part of the United States, which
in the determination of the President causes damage
of sufficient severity and magnitude to warrant major
disaster assistance under this Act to supplement

the efforts and available resources of States, local
governments, and disaster relief organizations in
alleviating the damage, loss, hardship, or suffering
caused thereby.”?

In the immediate aftermath of an extreme weather
event, a state can declare a state disaster. Then, the
state can work with FEMA to request a Preliminary
Damage Assessment to determine cost of damage,
imminent threats to public health and safety,

and whether it meets the threshold for a federal
declaration. The Governor or Tribal Chief Executive
then submits a request for a federal Disaster
Declaration to the President of the United States
within 30 days of the event. The request includes
documentation of the amount and severity of damage,
state or Tribal resources allocated, and preliminary
estimates and amount requested. FEMA reviews the
request and sends a recommendation to the President
who makes the final determination. States then qualify
for FEMA's disaster response funding and are awarded
Individual Assistance (IA) for homeowners and renters
and/or Public Assistance (PA) for local and state
governments. [See allocation of these resources in the
maps starting on p.34 in “Mapping the Impact.”]

Under certain conditions that have brought, or are
expected to bring, challenges beyond the capacity of
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the local government, an Emergency Declaration can
be leveraged. Federal assistance is then provided to
meet the need of the specific emergency or to prevent
one from occurring; however, this declaration does not
unlock the suite of federal programs to support long-
term planning.

In the cases of severe disasters that require additional
financial support, Congress may vote to appropriate
additional recovery assistance through an allocation
through the Department of Housing and Urban
Development’s (HUD) Community Development Block
Grant for Disaster Recovery (CDBG-DR) funding which
allows for more flexibility and capacity to localities.
Since CDBG-DR is not a permanent program, the
funding and the timing is not reliable for immediate
needs. It often takes Congress time to determine the
amount of CDBG-DR funding to be allocated to HUD.
Once funds are allocated by Congress, HUD uses

a formula to determine the amount of funds to be
allocated to states or local municipalities - requiring
that 80 percent of a state’s allocation needs to be
spent in the most impacted and distressed areas. HUD
then publishes the allocation amounts and funding
rules in a Federal Register Notice. The Bipartisan Policy
Center has calculated that it takes HUD on average 318
days after a disaster was officially declared to release
the notice for availability of funding (with funding
coming between 76 - 655 days after a disaster).®

There are other federal departments that provide
disaster response funding, such as Small Business
Services, the Department of Agriculture, and the U.S.
Army Corp of Engineers - each with their own timeline
and process for distributing funds. Additionally,
Congress may vote to appropriate additional recovery
assistance through allocations to HUD’s CDBG-DR,
and other authorities from other federal agencies.
While imminent threats to public safety and health are
factors in the evaluation of declaration requests, the
main drivers are physical damage and economic losses.
As a result, disasters such as heat waves, which are
globally affecting millions of people each summer, do
not appear in federal Disaster Declarations, unlocking
funding for both short-term emergency needs and
longer-term risk reduction.*

The U.S. must overhaul its post-disaster application
process and shift investments into pre-disaster
mitigation.

THE CURRENT SYSTEM IS:

Politicized - Politics plays a role in post-disaster
allocations. Currently, Congress determines how much
to spend on a specific disaster (or more often now, a
group of disasters). Congress can choose to allocate
additional dollars such as Community Development
Block Grant Disaster Recovery (CDBG-DR) to assist
impacted localities; however, the timeline for this
allocation and the amount of additional funds are
solely up to Congress.

Undependable - A majority of disaster risk funding is
only available after a presidentially declared major
disaster which creates challenges for government
agencies that need predictable funding to develop
programs. There is also no guarantee that a president
will make a declaration, a decision that can be swayed
by party politics and election cycles.?

Retroactive - Funding is predominantly distributed to
areas where there is a “tie-back” to a climate event,
meaning a community will have already experienced
a major climate disaster when they receive money to
implement adaptation strategies.

FUNDING THE PROBLEM, NOT THE SOLUTIONS
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“One reason we pay so little attention
to heat waves is that American disaster
policy is designed to insure property,
not to promote human health or
protect life.”

-Eric Klinenberg

Extreme heat is the number one weather-related cause
of death in the U.S.," and yet it has never been the
cause of a federal Disaster Declaration.? According to
an analysis of provisional mortality data collected by
the Centers for Disease Control and Prevention (CDC),
heat was a contributing factor in 1,577 U.S. deaths

in 2021 - a 56 percent jump from 1,012 in 2018.3 It is
estimated that about 800 people died in Washington
and British Columbia as a result of record-breaking
hot temperatures in neighborhoods that lacked

the infrastructure to cool its residents.* Heat wave
frequency and duration has risen steadily from an
average of two heat waves per year during the 1960s to
six per year during the 2010s and 2020s,% with the last
eight years being the hottest on record.¢

In addition to being linked to growing mortality rates,
extreme heat can lead to a number of negative health
impacts such as heat stroke and kidney failure (see p.
12). According to the Center for Disease Control (CDC),
older adults, infants and children, those with chronic
conditions, lower-income individuals, athletes, outdoor
workers, and pregnant women are disproportionately
affected by increased heat.” Urban areas have
additional challenges due to dense concentrations of
concrete and pavement instead of natural areas, known
as the “urban heat island effect.” Urban centers can be
up to 10-15°C higher than in their rural surroundings.®
Within cities, areas with less green space, often BIPOC
or low-income communities are likely to experience

greater exposure to extreme heat, with higher rates of
adverse outcomes.’

Increased and prolonged heat events also have
economic impacts. Under baseline climate conditions,
the U.S. could lose an average of approximately

$100 billion annually from heat-induced lost labor
productivity, which could double to nearly $200 billion
by 2030 and reach $500 billion by 2050.° This includes
loss of agriculture due to lower labor productivity and
lower crop yields.

Federal Disaster Declaration data does not reflect
the severity of extreme heat occurrences, because
these events do not cause major property damage - a
threshold to determine a federal Disaster Declaration.
Heat primarily causes damage to physical bodies,
resulting in loss of life or labor. For example,

Nevada, the state with the lowest number of disaster
occurrences, and Arizona, ranked 40th in disaster
occurrences for the last decade (see p. 654), have the
highest deaths from heat illnesses from 2018-2021.

In those four years, heat has been among the causes
of death for 571 people in Nevada and 1,298 people

in Arizona." That’s 4.54 and 4.46 deaths per 100,000
residents respectively - compared to the U.S. average
of 0.35 per 100,000 residents over the same period.
Additionally, it should be noted that deaths caused by
extreme heat are likely undercounted, as there are no
comprehensive mechanisms for healthcare providers
to track or report heat-related deaths. Often, mortality
data ascribes the cause of death to an underlying
health condition or cascading effect (such as wildfires
and droughts), not to the extreme heat event which
exacerbated conditions.

Climate mitigation efforts through carbon reduction
targets are essential to slowing the rate at which

global temperatures are rising; however, these efforts
must be coupled with heat adaptation investments to
protect people now from the temperature thresholds
we’ve already surpassed. Further, additional policy
changes are needed to the way governments and
scientists communicate heat risk. Recently, California
became the first state to rank heat waves, as is the
practice for other extreme climate events such as
hurricanes, so its residents understand their exposure
to this deadly risk. Globally, Seville, Spain, became

the first city to implement a heat wave naming and
categorization system to better communicate risk'? and
enable the government to respond with effective and
appropriate heat risk reduction interventions. Athens
followed with a similar pilot project focusing on the
most vulnerable populations.®

AIR TEMPARTURE ON JULY 13, 2022

As we move toward investing in climate infrastructure,
we can integrate heat infrastructure along with flood
infrastructure by building nature-based solutions

to simultaneously reduce flood risk to communities
and reduce the urban heat island effect. The U.S.
must prioritize local investments to lower extreme
temperatures. Cooling stations, increased tree
canopy, and investments in green roofs are examples
of mitigation measures that can lower extreme heat.
Building heat adaptation should also be folded into
existing energy-upgrades of the building sector, as

all mitigation efforts can be most effective through
mitigation/adaptation combined initiatives. However,
until heat is understood to have equally severe effects
as other weather-related disasters, governments will
continue to underinvest in heat hazard mitigation.

IMAGE: NASA EARTH OBSERVATORY
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Extreme heat, when coupled with lack of precipitation
over an extended period of time, can lead to drought,
directly impacting water supply for households

and ecological habitats, as well as agriculture,
transportation, and energy, among other sectors.
Decreased streamflow, dry soils, and large-scale tree
deaths can lead to habitat degradation, as well as the
increased spread of wildfires, and flash floods as soils
become less water absorptive (for more information
about the cascading impacts of drought, see p.12).!

Drought not only impacts those whose lives and
livelihoods depend on the water supply; its negative
economic repercussions extend to the rest of the
country and beyond. Periods of drought lead to
reduced agricultural production, which, in addition to
creating financial losses for farmers, creates variability
in price and accessibility of food. The food supply
chain is further disrupted, as low water levels make it
harder for ships to access ports. Likewise, the supply
of other critical goods and services can be stalled, if
not halted, for extended periods of time. For example,
in the summer of 2021, Rotterdam, Europe’s biggest
port, experienced major droughts lowering the river
depth to the extent that large cargo ships could not
access the port, contributing to challenges in the
global supply chain.?

Ongoing water shortages further contribute to
increasing carbon dioxide levels in the atmosphere and
amplify the human made causes of the climate crisis.
Water shortages, particularly in reservoirs, can reduce
the amount of energy output of hydroelectric dams,
resulting in further reliance on more carbon intensive
energy sources.’ Additionally, ecosystems under

stress due to lack of water absorb less carbon dioxide,
resulting in even higher annual carbon emissions.*

As heat waves are becoming more frequent and
precipitation more variable, the frequency and
duration of droughts in the U.S. are also on the rise.?
Since 2000, the Southwest United States has been
experiencing an unprecedented period of extreme
drought.® From 2011 to 2020, the U.S. experienced nine
billion-dollar drought events.’

Drought conditions that substantially affect farmers
causing severe production losses are eligible for
disaster declarations from either FEMA through

the traditional federal declaration process, or the
USDA, through one of two different processes. A Fast
Track Secretarial disaster provides an “automatic
designation” when any portion of a county meets

a severe drought level substantially affecting local
agriculture, coupled with an “intensity value” that
exceeds eight weeks or other factors. Non Fast Track
disasters are found in counties that have a 30 percent
production loss of at least one crop, or challenges
accessing loans.® Disaster Declarations qualify
government support in loans or grants for agricultural
losses.

Consequently, the disaster declaration data used

in this report does not capture all drought-related
occurrences and costs, as it only utilizes events
declared and funds obligated through FEMA. The
available data likely also undercounts the frequency
of drought disasters because federal declaration
processes were designed to respond to major events
that completely overwhelm local governments.
However, the slow-onset nature of droughts make it
challenging to tie them to a start and end date and to
prove direct economic losses during that time bound
period.

U.S. DROUGHT AND DISASTER DECLARATION OCCURRENCES

Major Disaster Declarations
(2011 through January 2022)

0 occurences

1 occurence

2-3 occurences
B 4-6 occurences
Il 7-9 occurences
Il 10+ occurences

Data Sources: U.S. Census Bureau, Federal Emergency Management Agency, National Drought Mitigation Center, U.S. Department of Agriculture, National

Oceanic and Atmospheric Administration | Map courtesy of iParametrics

The above map overlays 2022 U.S. drought data over
county-level disaster declaration data from 2011 to
January 2022. The map shows that some areas with
relatively low disaster counts have experienced recent
severe droughts. For example, Fresno County and
Madera County in California have each received one
disaster declaration (due to wildfires) since 2011.

Conversely, some counties with high frequencies
of disasters from other climate hazards are also

experiencing severe drought, and should therefore
utilize a multi hazard approach in their climate
adaptation efforts. For example, Craig County in
Oklahoma has experienced 10 disasters since 2011,
due to severe storms, tornadoes, straight line

winds, and flooding. To date, Craig County has not
received a FEMA disaster declaration due to drought,
though the severity of drought on the U.S. drought
monitor suggests it will need to be accounted for in
forthcoming adaptation measures.

OUTSIZED IMPACT OF DROUGHT
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WE ARE ALREADY PAYING

The costs of not being prepared for future storm
surge and rain events are massive and increasing.
Smart investments in preparedness can prevent these
escalating losses and provide additional benefits for
the economy by creating hundreds of thousands of
jobs and increasing opportunities for new economic
development. By planning ahead, the efficiency and
effectiveness of infrastructure projects increase, as
they cost less to build in a non-disaster environment.
Moreover, a longer-term planning approach with a
funding guarantee by the government incentivizes
private co-financing and innovation, as payback and
benefits can be measured on a longer horizon.

For this report, APTIM forecasted future costs to
taxpayers for flooding and found that from 1980 to
2021, damage costs of over $164 billion resulted from
the 35 most costly flooding events in the U.S." On
average, the cost of these disasters per year was $3.9
billion. Despite the randomness of the occurrences

of costly flooding disasters over the period, it was
ultimately determined that the frequency of events
increased linearly. To project future costs, past events
were combined with scenario projections of increasing
costs ranging from 15 to 25 percent over a 50-year
period to yield a forecast for flood damage costs from
billion-dollar scale events from 2022 through 2031. The
forecasted costs of flooding for the next 10 years
totaled nearly $72B, which represents roughly the
state spending of AK, DE, NH, MT, SD, VT, and WY
combined.

The methodology used to determine the forecast
included a return period analysis of the damage costs
by event, a linear regression analysis of the event
frequency, and a projection of cost based on the cost
per year and the number of events per year. A Monte
Carlo simulation of 10,000 scenarios with various
numbers of annual events and magnitudes of damage
costs was computed and verified the likelihood of the
forecasted damage costs yielded from the projections.

The returns on investing in flood adaptation measures,
however, are higher than the costs. The National
Institute of Building Sciences estimates every $1

spent on flood mitigation saves society an average of
$6? - a figure that covers only return on investment for
physical mitigation, not the money saved by avoiding
economic disruption or devastating social impacts from
future climate events. Spending dollars on resilient
infrastructure will pay off.

HOW MUCH IS ENOUGH?

The losses from recent disasters are greater than the
investments obligated to recovery. To build resilience,
investments need to have significant returns with
multi-purpose benefits.

The losses from major disasters over the past five years
have exceeded $759 billion (2017-2021).3 The amount of
federal disaster recovery funds obligated or provided
during this similar period (2017-2022) were $103 billion,
less than 14 percent of the losses or need for repair
and replacement.* To avoid such losses in the future,
mitigation and resilience projects with return on
investment ratios higher than 7:1 would be required.

Recent flooding disasters since 2017 have resulted in
annualized costs over $152 billion.® Assuming projects

IMAGE: NATIONAL WEATHER SERVICE | NOAA
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were required to provide a minimum ROl of seven,
federal, state, and local climate mitigation investments
of at least $22 billion annually would be necessary to
offset losses from flooding alone. Current investments
are falling far short of this requirement. The
Infrastructure Investment and Jobs Act is anticipated
to provide $10 billion annually billion annually for

five years towards climate, transportation and flood
resilience programs).® Sustained annual investments
orders of magnitude greater (2x) would be required to
avoid projected future losses.

THERE ARE HIGH COSTS TO INACTION

In addition to the immediate costs associated with
damage from climate disasters, there are the costs of
lost economic opportunity; it takes years to rebuild
businesses, tourism, and other economic engines
following an event - all during which it is individual
community members who bear the burden. These
climate events and their consequences will only get
worse and require more investment.

Credit rating agencies are paying increased attention
to these risks. The credit rating firm Moody’s warned

as early as 2017 that climate change would have an
increasingly negative impact on the creditworthiness of
U.S. state and local issuers—particularly those without
sufficient adaptation and mitigation strategies—making
it more expensive to borrow later.” States are enduring
millions of dollars of non-recuperated costs in the
aftermath of hurricanes, flash floods, storm surge, and
wildfires.

INSURANCE

As the number of billion dollar climate events continues
to rise each year, the insurance industry is experiencing
severe losses. Insurance companies are responding to
the increased frequency of environmental disasters by
raising rates or choosing to no longer cover areas that
are deemed too high risk. As updated risk maps are
released, property values could decline and insurance
premiums may rise, reshaping where people choose to
live and to own businesses.

After Hurricane Ida swept through Louisiana in August
2021, the state’s already vulnerable insurance industry
hit a breaking point. Insurance companies raised

their rates, stopped selling new policies, or declared
bankruptcy and left the state.® Likewise, the barrage of
fires across California in recent years has completely
destabilized the insurance industry. The actuary and
consulting firm Milliman estimates that the 2017 and
2018 fire seasons alone “wiped out about twice the
combined underwriting profits for the past 26 years,
leaving the insurance industry with an aggregate
underwriting loss of over $10 billion for the California
homeowners line of business since 1991.” In 2019, to
bring stability back to the market, California enacted

a year-long moratorium on insurance companies
dropping policyholders;"® however, this was a stop-gap
effort for a challenge that needs longer-term solutions.

Flood is the most common disaster, yet only 20 percent
of Americans have flood insurance." Those who do have
flood insurance are most likely in the NFIP program
that uses FEMA's flood risk maps; however, those maps
are not up to date and designations within the map
examine past likelihood of vulnerability to extreme
weather, not future projections. Today, 36 percent

of the flood claims to the National Flood Insurance
Program are for properties outside the designated
100-year flood zone - leaving many communities
susceptible to flood risk without even knowing it."
Further, federal disasters account for less than half of
flooding incidents™ - leaving many climate disasters to
be handled solely by the state and local governments.

This problem extends beyond the states who have
experienced the brunt of severe weather events.

In a survey of 27 state insurance regulators, the
consulting firm Deloitte found that only four states
said their insurers were prepared to respond to the
impacts of climate change. As updated risk maps are
released, property values could decline and insurance
premiums may rise, reshaping where people choose
to live and to own businesses. Unless we address this
problem head-on now, more insurance companies will
become insolvent, and claims will be paid by other
policyholders (through guaranteed associations) or
taxpayers.

COST OF INACTION
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DATA VISUALIZATION TOOLS

It is evident the U.S. is already paying a steep price for
this challenge. Rebuild by Design partnered with APTIM
and iParametrics to create the following visual tools to
demonstrate how climate events have affected each
state. The set of six maps depicts which areas have
been hit the hardest by recent climate events, where
recovery funds are focused, where those individuals
with high social vulnerabilities live, and which areas
have the least energy reliability.

The U.S. needs to change the way it is making funding
decisions. Where we make priority investments is
equally important to what we invest in. Returns on
investments (ROI) in the form of social benefits to
communities needs to be part of grant evaluations.
The U.S. need to utilize new decision-making
frameworks that are forward-looking. The final map

in the set includes an example of a new decision-
making framework that takes into account current
vulnerabilities and future climate risks. This is one
example of how physical and social vulnerability
indicators could inform where investments in
adaptation infrastructure can yield high returns in
social benefits to the most impacted communities.
Our team recognizes, however, that there are other
decision-making frameworks to explore, and further
research is needed to understand which indicators
should be included in any state-specific model. Given
the ever-present constraints on funding availability, the
intent of presenting these maps together is to prompt
investments that address multiple known vulnerabilities
simultaneously within projects, furthering
comprehensive climate adaptation planning.

The following data are designed as a tool to help
communities understand their risks to make better-
informed choices with higher returns on investment,
though each state should determine their own
framework for investment.

VIARRIINIG TR

il

There are always many ways to present these data.
For the purposes of this report, we chose to analyze
the years 2011-2021. The following six maps and two
tables are presented in this format with the following
considerations and limitations:

GEOGRAPHIC MAP

The map provides topographic and geographic context
for each state and its surrounding areas, indicating
whether the state encompasses coastal, riverine, lake,
alpine, or desert land.

GEOGRAPHIC MAP. SOURCE: ESRI WORLD IMAGERY BASEMAP
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DISASTER DECLARATIONS (RED)

This map shows federally declared climate disasters
by county from 2011-2021 - providing a snapshot of
the magnitude of climate disasters across the country
in recent history. This report only identifies federally
declared disasters, as there is no entity that collects
and publishes state disaster declarations. It should
be noted that the declarations shown in this report
do not reflect every climate event that has occurred
between 2011-2021; the report instead only shows
those which have met the cost threshold for a federal
disaster declaration. Therefore, the findings overall
underestimate the number of occurrences and the
suffering that some communities have experienced.

According to the Stafford Act, as amended in May 2021,
a "major disaster” includes “any natural catastrophe
(including any hurricane, tornado, storm, high water,
winddriven water, tidal wave, tsunami, earthquake,
volcanic eruption, landslide, mudslide, snowstorm,

or drought), or, regardless of cause, any fire, flood,

DISASTER DECLARATIONS. SOURCE: FEMA 2021 MAPS COURTESY OF IPARAMETRICS.

or explosion, in any part of the United States, which
in the determination of the President causes damage
of sufficient severity and magnitude to warrant major
disaster assistance under this Act to supplement

the efforts and available resources of States, local
governments, and disaster relief organizations in
alleviating the damage, loss, hardship, or suffering
caused thereby.”

Importantly, extreme heat waves do not fit the criteria
for federal disaster declarations despite being the
leading cause of deaths among climate hazards.
Likewise, sea level rise is not included in this definition
despite the threat it poses to numerous communities,
including damage to property, loss of land, and
displacement.

It should be noted that while most disaster
declarations are due to climate events, there are a few
instances of disasters due to other natural hazards,
such as earthquakes and volcanic eruptions. Though
these events are not increasing in magnitude or
frequency due to climate change, the severity of their
impact may be connected. As climate impacts degrade
household and critical infrastructure, communities

may become more vulnerable to other natural hazards.

Retrofitting infrastructure after these events often
requires the same measures as floods, tornadoes,
fires, etc., so these events were included in the report
to demonstrate the need to prioritize multi hazard
adaptation approaches.

FEDERAL ASSISTANCE (ORANGE)

The map shows the amount of federal dollars
allocated to counties through FEMA’s Public Assistance
and Hazard Mitigation Grant Programs between
2011-2021 which allocates funding to individual
counties and statewide. The map does not show
where “statewide” allocations were spent within

the state, but rather only shows county allocations.
However, these statewide allocation amounts are
included in the Disaster Declaration table at the end
of each chapter and included in the “"FEMA Total”
provided next to the map. The adjacent table adds
HUD’s Community Development Block Grant Disaster
Recovery funds - which are only available to states
after a disaster - to the FEMA Total for an estimate
of federal post-disaster spending in each state.

MAPPING THE IMPACT
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FEDERAL ASSITANCE. SOURCE: FEMA 2021| MAPS COURTESY OF IPARAMETRICS.

The Disaster Declaration tables provided at the end
of each chapter show all federal Disaster Declarations
declared between 2011-2021 and the corresponding
FEMA obligations associated with those events.
However, in some instances, FEMA continues to
obligate funds for years following a declaration. Some
states have received funds for events that took place
between 2011-2021 after 2021, so the total sum of
funds associated with that event are not captured. All
FEMA funds allocated to counties between 2011-2021
are shown in the federal assistance map; however,
they do not show up in the Disaster Declaration

table if their corresponding event took place prior

to 2011. For example, counties in the State of lllinois
are still receiving funds from a 1960s storm. The
funds obligated to those counties are included in the
map, but that event is not included in the Disaster
Declaration table at the end of the chapter.

There are additional sources of federal funding made
available to governments or individuals in response
to disasters, such as the U.S. Army Corp of Engineers
(USACE) projects, Small Business Administration (SBA)
loans, and private insurance payouts, which are not
included in this report because they are harder to
uniformly track and/or must be paid back. Therefore,
our findings underestimate the total support available
to states and individuals post-disaster.

Since disaster aid is allocated to repair physical
damage to property, events such as extreme heat,
which largely creates physical damage to persons
and not property, rarely qualify for federal disaster
recovery aid. Additionally, there is only a shallow
understanding of the economic impact of social and
health-related costs and environmental degradation
after a disaster.

SOCIAL VULNERABILITY INDEX (GREEN)

Social vulnerability refers to the potential negative
effects on communities caused by external stresses
on human well-being. Such stresses include natural

or human-caused disasters or disease outbreaks.

The factors that determine social vulnerability are
directly tied to social determinants of health or the
social, economic, and physical factors - such as race,
socioeconomic status, and environmental conditions

- that influence health. Socially vulnerable populations
fare the worst during a disaster and often take longer
to recover.?2 The Center for Disease Control/Agency
for Toxic Substance and Disease Registry Social
Vulnerability Index (CDC/ATSDR SVI) uses 15 U.S. census
variables to help local officials identify communities
that may need support before, during, or after
disasters. The map presents the SVI on a census block
level, indicating where the most socially vulnerable
populations within each county live. The 15 indicators
are grouped into four themes: Socioeconomic Status

SOURCE: CDC/ATSDR 2018 SOCIAL VULNERABILITY INDEX
MAPS COURTESY OF IPARAMETRICS
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SOURCE: US ENERGY INFORMATION ADMINISTRATION | MAPS COURTESY OF APTIM

(below poverty, unemployed, income, no high school
diploma); Household Composition & Disability (aged

65 or older, aged 17 or younger, older than age 5 with a
disability, single-parent households); Minority Status &
Language (minority, speak English “less than well”); and
Housing Type & Transportation (multi-unit structures,
mobile homes, crowding, no vehicle, group quarters).

Social Vulnerability Index data are not being used

to make post-disaster assistance funding decisions.
HUD only requires Low and Moderate Income for a
portion of their funding. FEMA does not consider it in
their allocations. To learn more about how vulnerable
populations fare during climate events, turn to p. 10.

ENERGY RELIABILITY (BROWN)

Climate events often lead to energy disruptions for
hours, days, or weeks. This map shows the annual
average interruption time (in minutes) across the
different energy utility providers within a state. Regions
(or utility territories) in the darkest shade, on average,
experience longer energy outages. These data are
aggregated by utility territory, not county, meaning
more than one provider can serve a county or group of
counties.

Viewing the Energy Reliability Map next to the SVI Map,
one can begin to infer which regions have the most
socially vulnerable residents and are served by the
least reliable energy providers. Energy reliability is
increasingly becoming related to climate disasters and
weather events. Inclusion of these maps is to support
evaluation of need for concurrent flood and energy
resilience projects. To read more about how energy
reliability is calculated, see Appendix A.

COMPOUNDING RISKS (PURPLE)

This map overlays multiple physical and social
vulnerability indicators to identify areas where new
climate infrastructure would have the greatest return
on investment.

This map overlays social inputs - population density,
increase in population, and health risks - with physical
risk inputs - high risk of climate hazards and sea level
rise - to get a more detailed picture of the populations
who are most vulnerable to climate events to inform
future choices of where new climate infrastructure may
have the greatest return on investment through the
creation of social benefits.

While other composite maps such as FEMA’s National
Hazard Risk Index demonstrate climate impact and

SOURCES: NOAA, FEMA, 2020 US CENSUS, GHDX, US EPA | MAP COURTESY OF APTIM
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some demographic information, these maps have
added additional criteria, such as population density,
population increase, poverty rates, and health risks, to
focus on the compounding effects. For instance, if a
climate event happens in an area where there is already
high social vulnerability, that community is likely to
suffer more.

This approach provides an example of how to begin
creating new frameworks for allocating funding, moving
away from funding based on damage estimates from
the previous storm. These assumptions should be
ground-checked by each state as data do not always
give us the full picture. For instance, in some cases, the
areas highlighted for “highest compounding risks” may
already have numerous funding sources while others,
such as rural communities, may not. In other areas,

the location where investments need to be directed
may be adjacent to the county with the highest need.
For example, an adaptation intervention to protect a
downstream riverine community may need to be built
upstream in a less vulnerable area to stop flooding at
its source.

Analyzed Risks Include:

+ Climate: sea level rise, multiple climate hazards

+ Social: population density, population increase,
and poverty

+ Health: cardiovascular disease, neoplasms, and other
health indicators

COMPOUNDING RISK (TABLE)

Though 10 data sources went into the data for the
purple map, the chart shows a simplified view into

how the areas of most need were chosen. An array

of physical and social challenges were analyzed and
then each county was given a score of 0 to 6, with 6
showing areas with the highest potential for returns on
investment in the form of social benefits to the county.
In order to qualify for a high need of investment,
counties needed to have high climate risk. Read more
about this approach in Appendix B.

MAPPING THE IMPACT

DISASTER OCCURRENCES AND FEMA
INVESTMENTS BY COUNTY (TABLE)

The chart provides the raw county-level disaster

data used to inform the first two maps. Our team
found that sifting through disaster declaration data is
often difficult or not available. By making these data
public and easily accessible, it is our intent that other
organizations, academics, governments, and other
decision-makers will continue to make use of and build
on this collection.
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NATIONWIDE STATISTICS SUMMARY (2011 - 2021)
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DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED CLIMATE DISASTERS BY COUNTY

Nevada has had the lowest number
of recent disaster declarations in the i
country: 3 disasters.

California has had the highest number
of disaster declarations in the country:
25 disasters. TTTT-S @

Number of Disaster Events

Major Disaster Declarations
(2011-2021)

0 occurences

1 occurrence
[/ 2-3 occurences
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Source: FEMA 2021
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FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

Louisiana has the highest per capita ; : b : : T _' b s 30 2 W B 1 s !Dﬁ A
cost of federally declared disasters in

_ : i | YT Yo
the country: $1,736. . .. ] | .. ; T ] o - . p ﬁqg iy ﬁ’
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in FEMA + HUD post-
disaster assistance

FEMA Public Assistance and Hazard

Mitigation

Federal Share Obligated (2011-2021)
$0 to $100K

$100K to $1M Alaska
$1M to $10M (not to scale)

5 (not to scale)
[0 $10M to $50M o
I $50M to $100M
B 5100M to $18 Source: FEMA 2021
Il $1B to $9B Maps courtesy of iParametrics

Hawaii
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SOCIAL VULNERABILITY INDEX 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY

Social Vulnerability Index

CDC (2018)
No Value

0.0-0.2

[ 02-04
B 0.4-06
I o6-08
B 0s8-10

Source: CDC/ATSDR 2018 Social
Vulnerability Index
Maps courtesy of iParametrics

f _ ._ﬁ Alaska

(not to scale)
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Hawaii
(not to scale)

or 10% of counties have
extremely high social
vulnerability (SVI > 0.9)

MAPPING THE IMPACT 47



ENERGY RELIABILITY 2011-2021

COUNTIES AT GREATEST RISK OF POWER OUTAGES

Aggregated Annual Electric Outage Duration
Including major events - SAIDI_W_MED

|| missing electric outage data
0 - 60 minutes
[ | 60-120 minutes
[ 120 - 240 minutes
B 240 - 456 minutes Source: U.S. Energy Information
. Administration
M 456- 7,700 minutes Maps courtesy of APTIM

Alaska
(Not to scale)
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Hawaii
(Not to scale)

counties have high social
vulnerabilty and low
energy reliability
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COMPOUNDING RISK: A FRAMEWORK
FOR FUTURE INVESTMENTS

Areas with the greatest return on investment
due to physical and social risk

Highest Compounding Risks

Alaska
(Not to scale) Hawaii

Lowest Compounding Risks (Not to scale)

Superfund Sites
[ Wastewater Discharge Sites

Sources: Sea Level Rise and Coastal Flood Impacts, NOAA; Map | National Risk Index, FEMA); 2020 US Census; IHME, Global Health Data Exchange), density of critical infrastructure, and proximity to environment justice sites. Further information regarding the map’s
methodology can be found in the appendix of this report | Map courtesy of APTIM.
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ALABAMA STATISTICS SUMMARY (2011 - 2021)

17

7TH HIGHEST

PERRY

17

BALDWIN,
JEFFERSON,
MOBILE,
TUSCALOOSA

$1.3 BILLION

4.9 MILLION

$275

$4.1 BILLION

CLIMATE DISASTER DECLARATIONS

NUMBER OF DISASTER DECLARATIONS IN THE NATION

COUNTY WITH THE HIGHEST DISASTER OCCURENCES

COUNTIES HAVE HAD FIVE OR MORE DISASTERS

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE
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DISASTER OCCURRENCES 2011-2021 FEDERAL ASSISTANCE 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

$1.3I8

post-disaster
assstance

@

disaster
declarations

Every county in Alabama has had a ‘ .
recent disaster declaration. ‘ - : ‘ $670M FEMA obligations

Seventeen counties have had 5 or
more. _ $677M HUD CDBG-DR Funds

$1.3B FEMA + HUD assistance

Perry County has had the highest

number of recent disasters in | | ’ $275 per capita cost
Alabama: 8 disasters.

Every county received a disaster
declaration in 2011 due to severe
storms, tornadoes, straight-line

winds, and flooding, which cost
over $271 million.

Number of Disaster Events FEMA Public Assistance and Hazard .
Mitigation .
. . . Federal Share Obligated (2011-2021) AN . .

Major Disaster Declarations & N Baldwin County has received the
(201-2021) $0 to $100K B most post-disaster assistance in
0 occurences $100K to $1M Alabama: over $128 million.

1 occurrence $1M to $10M
[ 2-3 occurences [0 $10M to $50M
I 4-6 occurrences [ $50M to $100M
I 7-9 occurrences [ |
Source: FEMA 2021 S100M to 518 Source: FEMA 2021
I 10+ occurrences Maps courtesy of iParametrics Bl $1B to $9B Maps courtesy of iParametrics
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Sumter, Lowndes, and Dallas
counties have high poverty rates
and high diversity of climate
hazards.

Twenty-four counties in Alabama
have high social vulnerability and

low energy reliability.

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value missing electric outage data
0.0-0.2 | 0 - 60 minutes
0.2-0.4 [ | 60-120 minutes
P 0.4-0.46 [0 120 - 240 minutes
B 06-08 \Slzrnr:f;tgl?ts/lﬁgse?ﬁ 2018 Social B 240 - 456 minutes 2cc)il:r:’i<:rﬁ:stlJréSt.icl)E:ergy Information
Bl os8-10 Maps courtesy of iParametrics Bl 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Baldwin, Jefferson, Mobile, and
Tuscaloosa counties have high
risk of climate disasters and other
compounding risks.

Despite having had 5 recent
disasters, Baldwin County has had a
27% increase in population over the
past 10 years.

Areas with the greatest return on investment \
due to physical and social risk \

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Autauga

Baldwin

Barbour

Bibb

Blount

Bullock

Butler

Calhoun

Chambers

Cherokee

Chilton

Choctaw

Clarke

Clay

Cleburne

Coffee

Colbert

Conecuh

Coosa

Covington

Crenshaw

Cullman

Dale

Dallas

DeKalb

Elmore

Escambia

Etowah

Fayette

Franklin

Geneva

Greene

Hale

Henry

Houston

Jackson

Jefferson

N[N =

Lamar

Lauderdale

Lawrence

Lee

Limestone

Lowndes

Macon

Madison

Marengo

Marion

Marshall

Mobile
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County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Monroe

Montgomery

Morgan

Perry

Pickens

Pike

Randolph

Russell

Shelby

St. Clair

Sumter

Talladega

Tallapoosa

Tuscaloosa

Walker

Washington

Wilcox

Winston

OO—\CDIOQJC.OOOOOQJOQJNCD—\

IMAGE RIGHT: COMPOSITE MAP OF ALL TORNADO (RED), SEVERE THUNDERSTORM (YELLOW), AND FLOOD WARNINGS (GREEN) ISSUED THROUGHOUT
THE MAJOR TORNADO OUTBREAK ON APRIL 27, 2011 | NATIONAL WEATHER SERVICE IN KANSAS CITY/PLEASANT HILL, MISSOURI
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ALABAMA

TOTAL: 17 DISASTERS
FEMA PA + HM: $671 M

HUD CDBG-DR: $676 M 1971: SEVERE STORMS, 4052: SEVERE STORMS, 4176: SEVERE STORMS, 4251: SEVERE STORMS, 4419: SEVERE STORMS, 4426: SEVERE STORMS, 4554: SEVERE STORMS, 4596: SEVERE STORMS,
FEMA + HUD ASSISTANCE: $1.3 B TORNADOES, STRAIGHT-LINE TORNADOES, STRAIGHT-LINE TORNADOES, STRAIGHT-LINE TORNADOES, STRAIGHT-LINE 4362: SEVERE STORMS AND STRAIGHT-LINE WINDS, AND STRAIGHT-LINE WINDS, 4546: SEVERE STORMS AND  STRAIGHT-LINE WINDS, AND 4555; SEVERE STRAIGHT-LINE WINDS, AND  4632: SEVERE STORMS AND
WINDS, AND FLOODING WINDS, AND FLOODING 4082: HURRICANE ISAAC WINDS, AND FLOODING WINDS, AND FLOODING 4349: HURRICANE NATE TORNADOES 4406: HURRICANE MICHAEL TORNADOES TORNADOES, AND FLOODING FLOODING TORNADOES THUNDERSTORMS 4563: HURRICANE SALLY 4573: HURRICANE ZETA TORNADOES FLOODING
# of Climate
Disasters Total FEMA HM HM HM HM HM HM HM HM HM HM HM HM HM
County Name 2011-2021 Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations PA Obligations Obligations

$154,713,281 $64,495,901 $4,747,762 $674,061 $46,230 $3,264,574 $1,196,489 $2,186,264 $296,706 $1,360,599 $217,944 $2,738,914 $27,552 $7,141,523 $84,423 $641,684 $19,189 $511,109 $638,329 $29,089 $2,776,614 $1,256,855 $30,235 $52,267,106 $5,759,864 $1,602,007

Autauga County $703,865 $34,141 $169,157 $215,980 $137,175 $5,262 $0 $142,151 $0

Baldwin County $128,380,766 $0 $712,775 $2,655,912 $0 $10,124,189 $1,491,957 $1,065,041 $1,662,635 $110,668,258 $0

Barbour County $1,766,995 $0 $0 $699,119 $0 $66,413 $0 $1,001,463 $0

Bibb County $1,243,593 $622,951 $503,539 $117,102 $0

$4,287,791 $246,351 $484,583 $1,620,148 $264,704 $723,138 $83,070 $241,090 $624,707
$322,444 $0 $12,000 $132,924 $0 $177,520 $0

Blount County
Bullock County

Butler County $1,052,965 $140,950 $251,065 $209,679 $113,698 $114,497

Calhoun County $43,136,134 $7,395,899 $955,991 $34,072,439 $366,448 $292,161 $0 $53,197 $0
Chambers County $964,287 $16,198 $121,610 $679,724 $0 $146,755 $0

Cherokee County $712,533 $168,710 $240,815 $108,182 $81,433 $113,393 $0 $0 $0

Chilton County $1,559,101 $0 $1,292,270 $0 $0 $0 $0 $266,831 $0

Choctaw County $1,159,864 $305,814 $744,194 $0 $22,500 $87,356 $0 $0 $0

Clarke County $1,501,605 $10,540 $578,642 $12,403 $0 $177,913 $0 $722,107 $0

Clay County $403,076 $17,206 $188,384 $33,628 $0 $144,494 $0 $19,365 $0
Cleburne County $107,185 $0 $63,494 $43,691 $0

Coffee County $7,630,825 $0 $434,871 $3,583,465 $3,101,155 $65,311 $0 $446,023 $0

Colbert County $4,144,984 $1,382,798 $1,574,184 $156,536 $0 $839,049 $53,721 $138,697 $0

Conecuh County $1,041,527 $0 $104,225 $526,890 $0 $410,411 $0

Coosa County $1,614,355 $16,839 $0 $1,526,930 $0 $70,586 $0

Covington County $176,522 $481,456 $4,022,256 $985,461

Crenshaw County $253,666 $2,561,893 $279,932

Cullman County $18,049,212 $9,881,901 $2,456,632 $3,578,514 $581,166 $867,612 $0 $244,812 $0 $438,575 $0

Dale County $1,316,286 $0 $85,663 $71,236 $0 $1,041,603 $0 $27,805 $0 $89,979 $0

Dallas County $2,113,886 $20,752 $339,057 $308,789 $0 $3,236 $0 $266,774 $0 $1,175,277 $0
DeKalb County $7,511,658 $3,167,730 $2,037,767 $773,511 $0 $501,167 $0 $220,736 $0 $810,747 $0

Elmore County $2,241,387 $528,800 $743,158 $777,462 $56,100 $135,868 $0
Escambia County $3,101,727 $0 $120,405 $508,237 $70,259 $2,402,826 $0

Etowah County $4,203,799 $175,681 $667,909 $638,888 $750,192 $971,186 $0 $999,943 $0

Fayette County $746,253 $368,441 $269,583 $64,171 $0 $44,058 $0

Franklin County $22,361,586 $19,018,060 $1,958,416 $130,519 $0 $307,077 $13,050 $934,464 $0

$4,260,544 $220,750 $464,370 $1,275,874 $718,474 $555,975 $346,415 $612,116

Geneva County

Greene County $1,382,678 $86,805 $699,085 $179,103 $0 $417,684 $0

Hale County $1,055,026 $843,148 $200,163 $0 $0 $11,715 $0
Henry County $1,157,137 $0 $0 $397,952 $0 $567,735 $0 $191,451 $0

Houston County $12,806,578 $0 $89,908 $911,267 $0 $1,127,765 $264,990 $8,968,559 $0 $1,444,089 $0

Jackson County $5,869,968 $503,123 $3,309,083 $244,341 $87,684 $1,209,418 $304,515 $211,804 $0

Jefferson County $48,892,923 $33,004,556 $7,939,761 $0 $146,221 $6,092,040 $1,693,475 $16,870 $0 $0 $0
Lamar County $2,563,773 $1,108,163 $478,533 $231,963 $0 $284,181 $18,764 $119,575 $18,755 $303,839 $0

Lauderdale County $2,509,869 $2,021,701 $488,168

Lawrence County $4,445,284 $741,860 $3,475,335 $228,088 $0

Lee County $4,775,642 $0 $41,506 $637,111 $0 $498,903 $46,595 $3,033,910 $517,618

Limestone County $10,696,600 $4,632,178 $929,205 $4,356,010 $410,461 $368,747 $0

Lowndes County $271,145 $0 $0 $261,434 $0 $9,711 $0

Macon County $7,910,732 $0 $414,746 $5,462,987 $180,380 $2,650 $0 $1,849,968 $0

Madison County $12,799,568 $10,337,866 $1,367,658 $1,094,045 $0

Marengo County $451,609 $341,260 $92,195 $18,155 $0

Marion County $8,804,190 $6,845,785 $675,748 $491,070 $38,348 $239,256 $0 $513,983 $0

Marshall County $10,843,559 $8,169,866 $1,682,692 $498,576 $0 $492,425 $0

Mobile County $31,598,588 $2,149,435 $1,397,674 $1,220,793 $1,393,275 $3,991,441 $287,834 $27,855 $9,785,786 $0 $11,344,496

Monroe County $1,036,444 $10,143 $624,424 $105,741 $23,737 $182,712 $0 $49,645 $0 $40,042 $0
Montgomery County $79,123 $0 $79,123

Morgan County $2,213,477 $953,330 $959,236 $300,911 $0

7
4
5
4
2
6
3
6
4
3
4
4
4
4
4
2
4
4
3
3
7
6
5
5
5
5
3
3
4
3
4
6
3
3
4
5
4
5
5
1
2
4
3
3
4
2
2
4
3
7
5
1
2
8
3
4
4
2
3
3
1
2
2
5
3
4
3
3

Perry County $2,602,193 $155,833 $32,380 $91,591 $13,853 $210,398 $57,416 $359,822 $55,865 $741,188 $228,444 $655,403

Pickens County $889,328 $23,985 $555,430 $153,120 $58,739 $60,669 $37,386

Pike County $5,599,930 $0 $58,033 $2,479,507 $180,380 $2,427,710 $0 $454,301 $0

Randolph County $684,420 $0 $154,177 $458,319 $0 $40,537 $0 $31,387 $0
Russell County $1,137,303 $0 $93,443 $772,532 $271,328

St. Clair County $5,266,839 $2,064,433 $2,514,412 $179,967 $178,697 $329,330 $0

Shelby County $1,564,548 $74,243 $406,133 $1,084,172 $0 $0 $0
Sumter County $1,760,464 $399,942 $1,360,522

Talladega County $1,836,348 $266,123 $1,258,323 $311,902 $0

Tallapoosa County $1,424,142 $400,848 $346,172 $677,123 $0

Tuscaloosa County $33,943,551 $17,569,178 $12,278,484 $2,269,995 $708,582 $5,041 $0 $13,689 $0 $1,098,582 $0

Walker County $4,796,282 $2,255,283 $2,019,989 $299,472 $0 $221,539 $0

Washington County $694,650 $17,036 $584,175 $15,864 $0 $12,634 $0 $64,941 $0

Wilcox County $325,865 $0 $17,278 $118,763 $0 $189,824 $0

Winston County $2,202,151 $238,929 $1,013,622 $564,761 $162,825 $176,115 $45,900

Total FEMA Allocation $670,513,672  $201,043,395 $70,857,018 $146,221 $6,640,827 $352,613 $34,914,043 $8,106,454 $37,800,127 $5,830,900 $6,453,268 $1,903,079 $38,984,523 $394,000 $17,549,430 $458,693 $3,689,283 $536,807 $6,020,243 $501,956 $8,572,849 $29,089 $8,256,704 $31,181 $5,056,595 $30,235 y $592,009 $21,071,887 $3,591,218

ALABAMA
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15 CLIMATE DISASTER DECLARATIONS
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HIGHEST PER CAPITA SPENDING ON CLIMATE DISASTERS IN THE
NATION

KENAI PENINSULA

BOROUGH BOROUGH WITH THE HIGHEST DISASTER OCCURENCES

17 BOROUGHS WITH FIVE OR MORE DISASTERS

SUPERFUND SITES

North Slope

C- ASCE INFRASTRUCTURE REPORT CARD GRADE
Northwest Arctic KUSILVAK HIGHEST COMPOUNDING RISKS
Yukon-Koyukuk
$294 MILLION FEMA + HUD POST-DISASTER FUNDING
Nome
Fairbanks North Star
A A ANCHORAGE BOROUGH WITH THE HIGEST FEDERAL SPENDING ON CLIMATE
el souhesstrEbene MUNICIPALITY DISASTERS
Kusilvak Mot —
733 THOUSAND POPULATION TOTAL
Sethel PR Valdez-Cordova
" S Staga
Dilnghar Peninsd | s | $401 PER CAPITA SPENDING ON CLIMATE DISASTERS
akutat Juneau
Bristol
Ve R Hoonah—Angool e $600 MILLION OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
| wrange A SMALL INSURANCE SURCHARGE

Kodiak Island ‘ ‘

Sitka

Aleutians East

Prince of Wales-Hyder Ketchikan Gateway

Aleutians West
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DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

disaster
declarations

Sixty percent of boroughs in Alaska
have had recent disasters. .

Kenai Peninsula Borough has had -
the highest number of recent
disasters: 6 disasters.

Number of Disaster Events

Major Disaster Declarations
(2011-2021)

0 occurences

1 occurrence

2-3 occurences
I 4-6 occurrences

B 7-9 occurrences
Source: FEMA 2021

Bl 10+ occurrences Maps courtesy of iParametrics
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FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS

OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

O]

294!
post-disaster

assistance

Vi

$256M FEMA obligations

$38M HUD CDBG-DR Funds

$294M FEMA + HUD assistance

$401 per capita cost

FEMA Public Assistance and Hazard
Mitigation
Federal Share Obligated (2011-2021)

$0 to $100K

$100K to $1M

$1M to $10M

$10M to $50M
I $50M to $100M
I $100M to $1B

Source: FEMA 2021
B $1B to $9B Maps courtesy of iParametrics

Anchorage Municipality has
received the most post-disaster
federal funding in the state: over
$75 million.

Alaska has the 8th highest per

capita disaster spending in the

The most expensive disaster

in recent history is the 2019
earthquake, which totaled over $121
million.
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SOCIAL VULNERABILITY INDEX 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY

Kusilvak, Bethel, Nome, Northwest
Arctic, and Yukon-Koyukuk have
high poverty rates, high diversity of

hazard risks, and low investments

from previous disasters.

Social Vulnerability Index

CDC (2018)
No Value

0.0-0.2
0.2-0.4
P o0.4-0.6
B 046-08
B 0s8-10

Source: CDC/ATSDR 2018 Social
Vulnerability Index
Maps courtesy of iParametrics
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ENERGY RELIABILITY 2011-2021

COUNTIES AT GREATEST RISK OF POWER OUTAGES

Bethel has high social vulnerability
and low (or partially low) energy

reliability.

[ ]
Aggregated Annual Electric Outage Duration
Including major events - SAIDI_W_MED
missing electric outage data
| 0 - 60 minutes
[ | 60-120 minutes
[0 120 - 240 minutes
B 240 - 456 minutes Source: U.S. Energy Information
Administration
M 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Kusilvak has high risk of climate
disasters and high poverty, high

_————

increases in population, and
high health risks.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Aleutians East

Aleutians West

Anchorage

Bethel

Bristol Bay

Denali

Dillingham

Fairbanks North Star

Haines

Hoonah-Angoon

Juneau

Kenai Peninsula

Ketchikan Gateway

Kodiak Island

Kusilvak

Lake and Peninsula

Matanuska-Susitna

Nome

North Slope

Northwest Arctic

Petersburg

Prince of Wales-Hyder

Sitka

Skagway

Southeast Fairbanks

Valdez-Cordova

Wrangell

Yakutat

Yukon-Koyukuk

NOO—\OOOOONN@OOIOO—‘OOOOOOOI\)OOO
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ALASKA

TOTAL: 15 DISASTERS
FEMA PA + HM: $256 M ““mmmm 201 7 mmm

CDBG-DR HUD: $38 M

+ : 4094: SEVERE STORM, 4162: SEVERE STORMS, 4585: SEVERE STORM,
FEMA + HUD ASSISTANCE $294 M 4050: SEVERE WINTER STORMS STRAIGHT-LINE WINDS, STRAIGHT-LINE WINDS, AND FLOODING, LANDSLIDES, AND
1992: ICE JAM AND FLOODING AND FLOODING 4054: SEVERE STORM FLOODING, AND LANDSLIDES 4122: FLOODING 4161: FLOODING FLOODING 4244: SEVERE STORM 4257: SEVERE STORM 4351: SEVERE STORM 4369: SEVERE STORM 4391: FLOODING 4413: EARTHQUAKE MUDSLIDES
# of Climate
Disasters 2011- Total FEMA
County Name 2021 Obligations PA Obligations HM Obligations = PA Obligations = HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations = PA Obligations = HM Obligations = PA Obligations = HM Obligations = PA Obligations = HM Obligations = PA Obligations = HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations = PA Obligations = HM Obligations

Statewide $89,818,320 $833,047.39 $15,224.00 $974,605.44 $10,635.00 $206,002.33 $9,980.00| $20,388,811.94|  $1,469,754.00 $17,864,502.28 $190,225.00 $410,929.13 $12,255.00|  $13,245,995.90 $217,140.00 $130,767.00 $83,357.59 $412,436.00 $90,575.00 $449,781.00 $366,228.25|  $1,200,234.50 $7407500 | | $29623676.96| $1403,074.00 $135,007.17 $0.00

Aleutians East Borough 0
Aleutians West Census Area 1 $11,051,697 $11,051,697.02 $0.00
Anchorage Municipality 1 $74,786,519 $8,070,882.50 $0.00 $65,096,545.92 $1,619,090.25

Bethel Census Area 4 51436650] _$923.29041 s000l 1121421l _s27o2i00l | | | | 50.00 soo0l || so00 20500 | | | | | . | | | | | |

Bristol Bay Borough

Denali Borough 1 $0 $0.00 $0.00

Dillingham Census Area 1 $20,651 $20,650.65 $0.00

Fairbanks North Star Borough 1 $1,688,502 $1,688,501.63 $0.00

Haines Borough 1 $158,625 $158,625.00 $0.00
Hoonah-Angoon Census Area 0 $26,203 $26,203.23 $0.00
Juneau C|ty and Borough 1 $0.00 $0.00

__________________
Ketchikan Gateway Borough 0

Kodiak Island Borough 0 $0

Kusilvak Census Area 0 $12,962,310 $176,256.58 $0.00 $5,374,681.82 $0.00 $7,411,371.30 $0.00

Lake and Peninsula Borough 0 $0

3 ssotta0l [ [ | | 1 | suos4s s [ ! [ - . - [ [ [ s  soo0| s:2do01e725| sstetrzeol | |
2 sassooso| | | o018  s0o | | [ [ [ 1 | stwos s | [ [ - . ¢ [ [ ]
3 swergee0l | | 0o 0 |/ ' ! /' [/ | | swwun _s0o | | ssees s0 [/ /' '/ ' | |
Northwest Arctic Borough 0 $0

Petersburg Borough 1 $0 $0.00 $0.00
Prince of Wales-Hyder Census Area 0 $0

Sitka City and Borough 0 $0

Skagway Munlclpallty 1 $49,439 $49,438.70 $0.00
Southeast FairbanksconsusAea | 2% [ | [ | .. | s0 so0 so s ' | [ ! /' '/ ' '/ '/ ||
Valdez-Cordova Census Area 1 $143,705 $0.00 $0.00 $143,705.02 $0.00

Wrangell City and Borough 0 $0

Yakutat City and Borough 0 $0

Yukon-Koyukuk Census Area 1 $13,188,095 $9,297,410.06 $3,890,685.00

Total FEMA Allocation _ $255,798,082 $1,756,346.80 $15,224.00 $4,721,628.31 $227,656.00 $1,340,817.62 $9,980.00| $24,501,154.58 $1,469,754.00| $32,680,299.18 $4,080,910.00 $1,215,825.74 $12,255.00| $31,567,829.75 $399,255.00 $4,045,956.31 $83,357.59| $11,464,133.02 $90,575.00| $10,013,160.25 $366,228.25 $4,165,417.02 $74,075.00 $0.00 $0.00| $117,387,253.36 $3,739,715.75 $369,274.10 $0.00
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Coconino

Mohave
Yavapai
La Paz

Maricopa

Pinal

Yuma

Pima

Apache

Navajo

Gila

Greenlee

Graham

Cochise

Santa Cruz

ARIZONA STATISTICS SUMMARY (2011 - 2021)

5

7TH LOWEST

LOWEST

APACHE,
COCONINO, LA PAZ,
MARICOPA, AND
NAVAJO

71

APACHE AND
MOHAVE

$12.6 MILLION

7.2 MILLION

$2

$5.1 BILLION

CLIMATE DISASTER DECLARATIONS

NUMBER OF DISASTER DECLARATIONS

PER CAPITA SPENDING ON CLIMATE DISASTERS IN THE NATION

COUNTIES WITH THE HIGHEST DISASTER OCCURENCES

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH

A SMALL INSURANCE SURCHARGE
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DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

disaster
declarations

Five counties have experienced
a disaster in Arizona: Apache,
Coconino, La Paz, Maricopa, and
Navajo.

Though Arizona appears to have
low federal disaster occurrences,
Arizona has also experienced
multiple heat waves and 3,000
heat-realted deaths between
2010-2020.

Number of Disaster Events

Major Disaster Declarations
(2011-2021)

0 occurences

1 occurrence

2-3 occurences
I 4-6 occurrences

B 7-9 occurrences
Source: FEMA 2021

Bl 10+ occurrences Maps courtesy of iParametrics
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FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS

OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

post-disaster
assistance

$12.6 FEMA obligations

$0 HUD CDBG-DR Funds

$12.6 FEMA + HUD assistance

$2 per capita cost

Maricopa County has received the

most post-disaster assistance in
the state: nearly $4 million.

FEMA Public Assistance and Hazard
Mitigation
Federal Share Obligated (2011-2021)

$0 to $100K

$100K to $1M
$1M to $10M
$10M to $50M
I $50M to $100M
B $100M to 518 Source: FEMA 2021
Bl $1Bto $9B Maps courtesy of iParametrics
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Four counties in Arizona have high
social vulnerability and low energy

reliability: Gila, Graham, Pima, and
Pinal.

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value missing electric outage data
0.0-0.2 | 0 - 60 minutes
0.2-0.4 [ | 60-120 minutes
P 0.4-0.46 [0 120 - 240 minutes
B 06-08 \Slﬁrnr:f;tilli)ti/lﬁgse?ﬁ 2018 Social B 240 - 456 minutes icc)it:r:;?:stli;.if:ergy Information
Bl os8-10 Maps courtesy of iParametrics Bl 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Apache and Mohave Counties have

high risk of climate disasters, high
poverty, and high health risks.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Apache

5

3

Cochise

Coconino

Gila

Graham

RSN R

Greenlee

La Paz

Maricopa

Mohave

Navajo

Pima

Pinal

Santa Cruz

Yavapai

Yuma

NfdhlO|DR|lOD|O|W|OD |~
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ARIZONA

FEMA PA + HM: $12.6 M

HUD CDBG-DR: none

. 4203: SEVERE STORMS AND 4389: SEVERE STORMS, 4409: SEVERE STORMS AND 4436: SNOWSTORM AND 4620: SEVERE STORMS AND
FEMA + HUD ASSISTANCE $1 26 M 4104: SEVERE FREEZE FLOODING FLOODING, AND LANDSLIDES FLOODING FLOODING FLOODING
# of Climate
Disasters Total FEMA

County Name 2011-2021

Statewide
Apache County

Cochise County

Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations

$7.080216] 1602509 0| 5996426 s0316|  sstsse1]  so|  s4eeoi7al sl sssta0  sol |

O Bl

Coconino County i——————————mm

[EEY

Gila County
$0

Graham County

Greenlee County

La Paz County
Maricopa County

Mohave County

5631863 __ sstges s/ | .\ 00
53,954,670 __ ssesag0l s . . | . | | |

Ol O O O

__________-ﬂ-ﬁ
Pima County 0

Pinal County 0 $0

Santa Cruz County 0 $0

Yavapai County 0 $0

YumaCounty O %0



ARIKANSAS

Carroll Fulton Y
Benton Boone  Marion  Baxter Randoph
Izard Sharp Greene
Washington Madison OIS
Newton Searcy Stone )
Craighead Mississippi
Independence
Crawford i Johnson Van Buren Jackson Poinsett
Franklin Cleburne
Pope
C
Logan onway Cross Crittenden
. White
Sebastian Faulkner Woodruff
Yell St. Francis
Perry
Scott
Pulaski  Lonoke Prairie Lee
Saline Monroe
Polk Montgomery Garland Phillips
Hot Spring
Grant Jefferson Arkansas
Pike
- Howard
evier
Clark Dallas .
cl land Lincoln
evelan Desha
Little River Hempstead
Nevada
Ouachita Drew
Calhoun
Miller Bradley
: . Chicot
Columbia Union Ashley
Lafayette

ARKANSAS STATISTICS SUMMARY (2011 - 2021)

16

MADISON, SEARCY

18

107

WASHINGTON,
CRAIGHEAD

$244 MILLION

3 MILLION

$81

$2.4 BILLION

CLIMATE DISASTER DECLARATIONS

COUNTIES WITH THE HIGHEST DISASTER OCCURENCES

COUNTIES WITH FIVE OR MORE DISASTERS

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE
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85




86

DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

O

disaster
declarations

Eighteen counties in Arkansas have
had 5 or more recent disasters.

Madison and Searcy counties have
had the highest number of recent
disasters: each has had 7 disasters.

Number of Disaster Events

Major Disaster Declarations
(2011-2021)

0 occurences
1 occurrence
2-3 occurences
I 4-6 occurrences
B 7-9 occurrences
Source: FEMA 2021
I 10+ occurrences

Maps courtesy of iParametrics
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FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS

OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

S4LALN)

post-disaster
assistance

$235M FEMA obligations

$8.9M HUD CDBG-DR Funds

$244M FEMA + HUD assistance

$81 per capita cost

The most expensive recent disaster
occurred in 2011 due to severe

storms, tornadoes, and flooding,
costing over $49 million.

FEMA Public Assistance and Hazard
Mitigation
Federal Share Obligated (2011-2021)
$0 to $100K
$100K to $1M
$1M to $10M
$10M to $50M
I $50M to $100M

I $100M to $1B

Source: FEMA 2021
B $1B to $9B Maps courtesy of iParametrics

Pulaski has received the most post-
disaster assistance in the state: over

$30 million.
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ENERGY RELIABILITY 2011-2021

COUNTIES AT GREATEST RISK OF POWER OUTAGES

SOCIAL VULNERABILITY INDEX 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY

?
Only 2 counties in Arkansas do not ' Thirty-two counties in Arkansas
have high poverty. One of them, - have high social vulnerability
Benton, has received the second and low (or patially low) energy
most federal funding in the state. reliability.
Social Vulnerability Index
Aggregated Annual Electric Outage Duration
Including major events - SAIDI_W_MED
CDC (2018)
No Value missing electric outage data
0.0-0.2 | 0 - 60 minutes
0.2-04 60 - 120 minutes
B 0.4-06 120 - 240 minutes
B 0.6-0.8 \Slﬁrnr:fa;tilli)ti/lﬁgse?ﬁ 2018 Social B 240 - 456 minutes icc)iur.cg:tU.St.' Energy Information
ministration
Il o8-10 Maps courtesy of iParametrics Bl 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Washington County and Craighead
County have high climate risks,

high poverty, high icreases in -
population, and high health risks.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Arkansas

Ashley

Baxter

Benton

Boone

Bradley

= IN|IN O

Calhoun

Carroll

Chicot

Clark

Clay

Cleburne

Craighead

Cleveland

Columbia

Conway

Crawford

Crittenden

I OO N N

Cross

Dallas

Desha

Drew

Faulkner

Franklin

Fulton

Garland

(= (N|=

Grant

Greene

Hempstead

Hot Spring

Howard

Independence

Izard

Jackson

Jefferson

Johnson

Lafayette

Lawrence

Lee

AalalpplmlwwidIm~IN—~

Lincoln

Little River

Logan

Lonoke

Madison

Marion

Miller

Mississippi

Monroe

S ININ AN

Montgomery
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Nevada
Newton 1
Ouachita 1
Perry
Phillips 2
Pike

Poinsett
Polk 2
Pope 2

Prairie
Pulaski 6
Randolph
Saline
Scott
Searcy
Sebastian

Sevier

Sharp
St. Francis
Stone

Union

Van Buren
Washington
White
Woodruff
Yell

APlw|INO|W =2 |BARINIR[~OIN|—~

IMAGE RIGHT: EMERGENCY RESPONDERS DURING MAY 2017 FLOODING IN RANDOLPH COUNTY, ARKANSAS. | NASA GODDARD PHOTO AND VIDEO

92  MAPPING THE IMPACT MAPPING THE IMPACT 93



ARKANSAS

TOTAL: 16 DIsASTERS 201 2013 2014 2015 2016 | 2017 | 2019 2020 2021
FEMA PA + HM: $235 M

HUD CDBG-DR: $8.94 M 1975: SEVERE STORMS, 4226: SEVERE STORMS, 4254: SEVERE STORMS, 4270: SEVERE STORMS, 4318: SEVERE STORMS, 4460: SEVERE STORMS, 4544; SEVERE STORMS,

FEMA + H U »] AS S | STAN C E: $ 244 M TORNADOES, AND ASSOCIATED 4000: SEVERE STORMS, 4124: SEVERE STORMS, 4143: SEVERE STORMS AND 4174: SEVERE STORMS, TORNADOES, STRAIGHT-LINE TORNADOES, STRAIGHT-LINE TORNADOES, STRAIGHT-LINE TORNADOES, STRAIGHT-LINE 4441: SEVERE STORMS AND STRAIGHT-LINE WINDS, TORNADOES, AND STRAIGHT- 4556: SEVERE STORMS AND 4633: SEVERE STORMS AND
) FLOODING TORNADOES, AND FLOODING 4100: SEVERE WINTER STORM TORNADOES, AND FLOODING FLOODING 4160: SEVERE WINTER STORM TORNADOES, AND FLOODING WINDS, AND FLOODING WINDS, AND FLOODING WINDS, AND FLOODING WINDS, AND FLOODING FLOODING TORNADOES, AND FLOODING LINE WINDS STRAIGHT-LINE WINDS TORNADOES
# of Climate
Disasters Total FEMA

County Name 2011-2021 Obligations PA Obligations HM Obligations  PA Obligations HM Obligations  PA Obligations = HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations = PA Obligations HM Obligations  PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations  PA Obligations = HM Obligations

16 38,555,620 __
Arkansas County 4 $475,140 $61 145 $214,938 $199 056

Ashley County 1 $236,061 $236,061 $0

Baxter County 2 $1,340,376 $176,592 $0 $263,785 $900,000

Benton County 4 $16,220,587 $4,192,237 $832,217 $3,477,877 $33,750 $2,186,771 $0 $5,497,734 $0

Boone County 4 $3,252,116 $1,568,001 $0 $484,444 $0 $379,752 $0 $819,919 $0

Bradley County 4 $372,190 $122,403 $0 $63,489 $0 $114,680 $0 $45,368 $26,250

Calhoun County 3 $660,026 $353,548 $0 $190,445 $0 $116,034 $0

Carroll County 4 $2,794,041 $818,529 $0 $404,411 $0 $412,008 $0 $1,140,343 $18,750

Chicot County 3 $1,650,232 $1,171,221 $0 $479,011 $0 $0 $0

Clark County 3 $133,274 $0 $0 $0 $26,250 $107,024 $0

Clay County 4 $1,123,295 $127,292 $0 $109,967 $0 $77,396 $628,125 $180,515 $0

Cleburne County 4 $4,845,891 $1,329,101 $0 $1,085,401 $0 $721,677 $0 $1,709,712 $0

Cleveland County 3 $446,646 $315,876 $0 $130,770 $0 $0 $0

Columbia County 1 $379,664 $379,664 $0

Conway County 3 $1,115,705 $124,512 $30,000 $329,279 $0 $605,665 $26,250

Craighead County 4 $2,268,805 $325,389 $173,375 $1,743,791 $26,250
m——————-m——-@————-m————————
Crittenden County 1 $734,483 $734 483

Cross County 3 $334,043 $95,352 $0 $127,659 $0 $111,032 $0

Dallas County 4 $211,427 $183,031 $0 $28,396 $0 $0 $0 $0 $0

Desha County 4 $1,478,617 $0 $0 $114,189 $0 $854,354 $483,824 $0 $26,250

Drew County 2 $106,234 $42,964 $0 $63,270 $0

Faulkner County 5 $13,211,045 $1,220,763 $3,760,633 $1,609,362 $968,831 $2,544,856 $1,514,199 $1,5692,401

5 52.301.521 -m-n——————-m——-m-aa————-m————————
Fulton County 4 $1,606,549 $1,013,956 $483,980 $0 $108,612

Garland County 3 $1,716,292 $781,871 $0 $662,066 $19,000 $253,355 $0

Grant County 2 $1,944 $1,944 $0 $0 $0

Greene County 2 $2,523,192 $2,246,149 $0 $277,043 $0

Hempstead County 1 $136,454 $136,454 $0

Hot Spring County 2 $891,174 $85,162 $582,082 $201,429 $22,500

Howard County 2 $1,269,023 $175,149 $639,264 $454,610
‘a————————-m-m-m——-@——————————
Izard County 5 $1,669,684 $754,313 $239,679 $0 $287,426 $0 $187,737 $170,529 $30,000

Jackson County 5 $1,117,226 $601,208 $0 $298,701 $0 $0 $0 $217,317 $0 $0 $0
Jefferson County 5 $3,496,592 $0 $0 $136,240 $0 $0 $0 $2,013,515 $859,116 $487,722 $0

Johnson County 5 $798,188 $103,631 $0 $668,706 $0 $0 $25,851 $0 $0 $0 $0

Lafayette County 1 $54,621 $54,621 $0

Lawrence County 4 $1,046,005 $333,062 $0 $149,103 $37,500 $88,808 $0 $437,532 $0

Lee County 2 $2,484,707 $2,484,707 $0 $0 $0

Lincoln County 4 $1,254,138 $899,058 $0 $80,603 $0 $0 $0 $274,476 $0

Little River County 2 $379,791 $319,427 $0 $60,364 $0

Logan County 4 $2,553,969 $81,291 $0 $347,939 $0 $384,642 $665,487 $1,048,360 $26,250

Lonoke County 2 $698,648 $315,923 $157,725 $225,000

7 5,127,859 m——————-n-m-m——-m-n——-n——-@——————
: 4500388 m——————-m——-n——————————————
Miller County 1 $286,497 $286,497

Mississippi County 4 $941,326 $288,921 $0 $329,457 $0 $322,949 $0 $0 $0
Monroe County 2 $256,538 $256,538 $0 $0 $0

Montgomery County 5 $1,242,241 $269,098 $0 $289,418 $26,250 $167,538 $0 $199,766 $0 $290,171 $0

Nevada County 2 $309,663 $84,350 $225,313
‘a——————m-ﬂ——-n————-aa——-@——————
Ouachita County 5 $468,846 $49,589 $25,977 $43,950 $125,601 $223,729
-&l——-m————————-n-@——-@-n————————
Phillips County 3 $688,963 $468,655 $94,441 $125,867

Pike County 3 $600,207 $319,876 $0 $120,867 $0 $159,465 $0

Poinsett County 4 $1,076,873 $96,628 $0 $398,470 $0 $581,775 $0 $0 $0
Polk County 5 $1,803,910 $68,926 $0 $879,972 $0 $332,879 $0 $223,778 $0 $298,356 $0

Pope County 1 $0 $0 $0

Prairie County 3 $806,400 $549,152 $0 $99,847 $0 $157,401 $0

Pulaski County 5 $30,279,638 $2,254,400 $0 $3,257,146 $0 $0 $0 $0 $26,250 $24,741,842 $0

Randolph County 4 $3,649,213 $1,087,051 $0 $622,875 $0 $223,092 $0 $1,716,195 $0

St. Francis County 1 $280,625 $280,625 $0

Saline County 3 $4,247,189 $446,983 $0 $2,269,936 $1,053,563 $476,707 $0

Scott County 4 $3,420,216 $2,192,616 $450,000 $143,416 $601,322 $32,862
____-ﬂ__-ﬂ__-ﬂ___-ﬁ-!!_____—__
Sebastian County 4 $7,433,058 $788,242 $710,083 $0 $70,479 $5,864,254

Sevier County 2 $252,840 $252,840 $0 $0 $0

Sharp County 3 $3,838,145 $1,978,062 $0 $35,567 $30,000 $1,794,517 $0

Stone County 3 $1,794,400 $769,520 $0 $650,698 $0 $374,182 $0

Union County 0 $0

Van Buren County 3 $701,738 $471,472 $0 $114,923 $0 $115,343 $0

Washington County 4 $9,236,232 $2,027,145 $886,186 $1,800,710 $0 $2,523,305 $0 $1,961,386 $37,500

White County 4 $5,788,469 $589,424 $4,133,666 $41,426 $0 $58,434 $0 $156,609 $562,500 $246,410 $0

Woodruff County 5 $1,038,826 $371,607 $0 $114,064 $431,250 $28,481 $0 $93,425 $0 $0 $0
Yell County 5 $2,163,720 $170,290 $109,504 $675,000 $179,223 $1,029,702

Total FEMA Allocation $234,640,224|  $49,985,261 $8,825,199 $2,663,060 $23,036 $8,293,401 $1,410,234 $6,710,480 $979,441 $8,204,862 $1,134,466 $5,587,913 $795,043 $9,565,668 $1,726,312 $11,423,947 $1,875,303 $11,363,428 $1,986,576 $2,418,773 $19.986| 27,467,386 $3,750474|  $48,165,309 $3,471,871 $6,038,927 $180,861 $2,627,615 $106,374 $7,651,294 $187726|  so|  s0|
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HIGHEST

NAPA

15

ALAMEDA, CONTRA
COSTA, DEL NORTE,
SACRAMENTO, SAN

JOAQUIN, YUBA

$6.2 BILLION

39.5 MILLION

$157

$32.9 BILLION

CLIMATE DISASTER DECLARATIONS

NUMBER OF DISASTERS IN THE COUNTRY

COUNTY WITH THE HIGHEST DISASTER OCCURENCES

COUNTIES WITH FIVE OR MORE DISASTERS

COUNTY WITH THE HIGHEST FEDERAL SPENDING ON CLIMATE
DISASTERS

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE
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FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

D
D

GY

NS

$6.-2|

post-disaster
assistance

disaster
declarations

$4.5B FEMA obligations

$1.6B HUD CDBG-DR Funds

Fifty-eight counties in

California have had recent
$6.2B FEMA + HUD assistance

disasters.
$157 per capita cost

.. Napa County has had the
o highest number of recent
disasters in the state: 9

disasters.

Butte County has received
the most post-disaster

assistance in the state: over

$183 million.

FEMA Public Assistance and Hazard

Number of Disaster Events
Mitigation

Major Disaster Declarations Federal Share Obligated (2011-2021)
(2011-2021) $0 to $100K

0 occurences 100K to $1M

s S In 2018, California received
1occurrence $1M to S10M $2 billion in post-disaster
2-3 occurences $10M to $50M FEMA assistance across
B $50M to $100M three wildfire disasters.
Bl 5100M to 18 Source: FEMA 2021
B $71B to $9B Maps courtesy of iParametrics
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I 4-6 occurrences
B 7-9 occurrences
I 10+ occurrences

Source: FEMA 2021
Maps courtesy of iParametrics
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value || missing electric outage data
0.0-0.2 [ ] 0- 60 minutes
[ 02-04 [ | 60-120 minutes
B 0.4-06 [ 120 - 240 minutes
WEosos e coona e - 240 456 it
Il 08-10 Maps courtesy of iParametrics Bl 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Alameda, Contra Costa, Del Norte,
Sacramento, San Joaquin, and Yuba

counties have high risk of climate
disasters and other compounding
risks.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Alameda

2

Alpine

Amador

Butte

Calaveras

Colusa

Contra Costa

Del Norte

ANl Wl

El Dorado

Fresno

Glenn

Humboldt

Imperial

WIN| =~ O

Inyo

Kern

Kings

N | W

Lake

Lassen

Los Angeles

Madera

L o)

Marin

Mariposa

Mendocino

Merced

Modoc

N[O N

Mono

Monterey

Napa

Nevada

Orange

Placer

Plumas

Riverside

Sacramento

San Benito

San Bernardino

San Diego

San Francisco

San Joaquin

San Luis Obispo

San Mateo

Santa Barbara

Santa Clara

Santa Cruz

Shasta

QN[ |W |2 2N WW 2,V INMNNIN|>

Sierra

Siskiyou

w

Solano

Sonoma
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County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Stanislaus

N

Sutter

Tehama

Trinity

Tulare

Tuolumne

Ventura

Yolo

Yuba

N PN U R IO O (PG

INI\)—\(.\)CONNI\)
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THE SHELL FIRE RAGES ON LATE SUNDAY NIGHT, JULY 27, 2021, HAVING BURNED NEARLY 2,000 ACRES. | RUSS ALLISON LOAR

“The magnitude of the challenge is self-evident,
the extreme droughts, the record-breaking
heat that we experienced just 24 or so months
ago, record-breaking wildfires ... require us
to do more and to manage these existential

threats more aggressively. We're doing
everything in our power, not just rhetorica

III
.

- Governor Newsom



CALIFORNIA

TOTAL: 25 DISASTERS _2m 2013 2014 2015 2017 .28 2 22 2021
FEMAPA+HM: $45B

HUD CDBG-DR: $1.6 B 1952: SEVERE WINTER STORMS,

4422: SEVERE STORMS, 4431: SEVERE WINTER STORMS, 4434: SEVERE WINTER STORMS,
FEMA + HUD ASSISTANCE: $62 B FLOODING, AND DEBRIS AND MUD 4206: SEVERE STORMS, 4240: VALLEY FIRE AND BUTTE = 4301: SEVERE WINTER STORMS, 4305: SEVERE WINTER STORMS, 4308: SEVERE WINTER STORMS, 4353: WILDFIRES, FLOODING, 4382: WILDFIRES AND HIGH FLOODING, LANDSLIDES, AND 4423: SEVERE STORMS AND 4425: SEVERE STORMS AND FLOODING, LANDSLIDES, AND FLOODING, LANDSLIDES, AND
FLOWS 1968: TSUNAMI WAVES 4142: WILDFIRE 4158: RIM FIRE 4193: EARTHQUAKE FLOODING, AND MUDSLIDES FIRE FLOODING, AND MUDSLIDES 4302: SEVERE WINTER STORM FLOODING, AND MUDSLIDES FLOODING, AND MUDSLIDES 4312: FLOODING 4344: WILDFIRES MUDFLOWS, AND DEBRIS FLOWS WINDS 4407: WILDFIRES MUDSLIDES FLOODING FLOODING MUDSLIDES MUDSLIDES 4558: WILDFIRES 4569: WILDFIRES 4610: WILDFIRES 4619: WILDFIRES
# of Climate
Disasters  Total FEMA
County Name 2011-2021 Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations
-mm-n-@-@-m-@-@-m
Alameda County 3 $17,941,389 $2,929,011 $2,752,582 $3,062,355 $264,901 $0 $6,647,458 $2,285,083
Alpine County 1 $458,117 $241,192 $0 $216,925 $0
Amador County 3 $3,210,712 $1,119,012 $1,858,303 $233,397
——————————————-ﬂ————-m——-n————————————mm——————
Calaveras County 5 $21,592,448 $13,642,173 $3,411,750 $1,634,280 $11,144 $6,626 $1,170,911 $1,318,199 $397,365
Colusa County 3 $2,306,197 $272,363 $0 $1,076,677 $0 $87,103 $0 $870,054 $0
Contra Costa County 3 $24,374,863 $3,608,183 $0 $451,791 $0 $16,369,184 $3,945,705
Del Norte County 4 $21,133,115 $18,646,214 $686,966 $1,704,751 $0 $4,874 $0 $90,310 $0
El Dorado County 5 $15,160,710 $6,793,300 $0 $840,071 $0 $6,848,395 $0 $0 $317,250 $361,695 $0
Fresno County 1 $2,436,863 $2,436,863 $0
Glenn County 2 $2,260,743 $168,870 $0 $2,091,873 $0
Humboldt County 3 $22,066,055 $7,973,332 $1,974,171 $7,206,106 $0 $4,696,357 $112,500 $103,589 $0
Imperial County 0 $36,505 $36,505 $0
Inyo County 3 $304,067 $304,067 $0 $0 $0 $0 $0
Kern County 2 $8,110,387 $4,100,690 $0 $4,009,697 $0
Kings County 2 $84,569 $84,569
————————————-@————————m——————————m————-@-m
Lassen County 4 $1,988,639 $459,692 $1,290,665 $238,282
Los Angeles County 4 $93,695,636 $962,413 $0 $11,220,114 $712,936 $0 $2,222,817 $51,523,775 $20,650,738 $6,402,844 $0
Madera County 1 $1,463,196 $350,914 $0 $1,112,282 $0
Marin County 4 $11,314,293 $3,701,206 $2,982,753 $2,708,858 $0 $1,598,222 $0 $323,254 $0
Mariposa County 3 $1,259,142 $103,994 $1,155,148
——————————————-m——————————————————mmm-ﬂ-m————
Merced County 2 $1,325,424 $616,093 $709,330
Modoc County 3 $232,758 $10,484 $0 $86,708 $0 $135,566 $0
Mono County 3 $391,746 $64,968 $0 $28,827 $0 $297,951 $0
Monterey County 5 $27,448,218 $3,107,906 $12,144,855 $11,442,337 $347,453 $405,667
9 546,841,315 ——————————————-za_aa——————————————mmm-ﬂ-m————
Nevada County 5 $3,379,843 $1,744,146 $834,491 $137,302 $498,167 $165,737
Orange County 3 $18,287,244 $8,912,5652 $0 $3,417,567 $30,000 $2,689,082 $3,238,043
Placer County 2 $4,110,232 $4,078,725 $0 $31,507 $0 $0 $0
Plumas County 4 $2,011,890 $853,091 $0 $989,817 $0 $108,038 $0 $60,943 $0
Riverside County 3 $28,699,813 $4,106,705 $133,200 $3,356,628 $0 $21,103,280 $0
Sacramento County 3 $13,347,528 $4,072,664 $973,888 $4,084,714 $0 $4,115,780 $100,482
San Benito County 2 $1,216,536 $508,402 $0 $708,134 $0
San Bernardino County 2 $45,802,859 $43,112,365 $217,028 $2,473,466 $0
San Diego County 4 $14,189,170 $7,800,776 $736,983 $5,244,045 $0 $0 $0 $407,366 $0
San Francisco County 0 $0
San Joaquin County 1 $4,423,391 $3,954,475 $468,917
San Luis Obispo County 4 $7,940,038 $621,522 $2,395,019 $1,275,992 $0 $439,596 $0 $967,574 $2,240,335
San Mateo County 3 $11,326,679 $2,982,312 $381,474 $5,269,333 $1,125,767 $1,567,794 $0
Santa Barbara County 5 $65,357,839 $1,207,247 $931,373 $644,977 $1,127,835 $3,077,948 $3,922,882 $52,413,167 $253,204 $1,367,567 $411,639
Santa Clara County 3 $32,342,737 $335,353 $2,720,383 $13,423,881 $0 $11,244,170 $3,000,000 $1,618,950 $0
Santa Cruz County 5 $65,900,583 $14,665,229 $601,692 $3,617,472 $838,388 $11,590,950 $41,438 $27,297,925 $0 $7,247,488 $0
Shasta County 5 $29,166,087 $4,268,736 $0 $2,643,163 $0 $17,208,844 $860,700 $3,655,537 $0 $529,107 $0
Sierra County 3 $4,236,110 $1,277,981 $0 $2,620,630 $0 $337,499 $0
Siskiyou County 3 $1,336,614 $471,575 $0 $566,342 $0 $298,697 $0
Solano County 5 $10,797,401 $3,344,995 $120,882 $3,841,915 $1,102,689 $794,522 $197,032 $1,395,366
——————————————————————————————————-aa-aa————
Stanislaus County 2 $2,902,424 $2,533,063 $369,361
Sutter County 2 $9,208,304 $1,415,377 $2,624,163 $5,168,764 $0
Tehama County 3 $748,113 $264,383 $483,730
——————————————-aa——-aa-@————————————————-nmm——-@——
Tulare County 2 $1,510,392 $1,497,218 $13,174
5 9,168,127 ————————————-za——-m_@——————————————————m-aa——————
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EL PASO

38

ARAPAHOE, DENVER

$799 MILLION
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5.7 MILLION

$141

$5.9 BILLION

CLIMATE DISASTER DECLARATIONS

COUNTY WITH THE HIGHEST DISASTER OCCURENCES

COUNTIES WITH FIVE OR MORE DISASTERS

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

COUNTY WITH THE HIGHEST FEDERAL SPENDING ON CLIMATE
DISASTERS

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE
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DISASTER OCCURRENCES 2011-2021 FEDERAL ASSISTANCE 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

S

799V

post-disaster
assistance

<z

disaster
declarations

Twenty-six counties in $471M FEMA obligations K

Colorado have had a recent )/

disaster. /;

.- $327M HUD CDBG-DR Funds //'

T $799M FEMA + HUD assistance

El Paso County has had the Pttt .

highest number of recent -7 $141 per capita cost )

disasters: 4 disasters. /

Boulder County has recieved
the most post-disaster FEMA

funds, largely due to the 2013
floods (the most expensive
disaster in recent history).

Number of Disaster Events FEMA Public Assistance and Hazard
Mitigation

Major Disaster Declarations Federal Share Obligated (2011-2021)

(2011-2021) $0 to $100K
0 occurences $100K to $1M
1 occurrence $1M to $10M
2-3 occurences $10M to $50M
I 4-6 occurrences I $50M to $100M
B 7-9 occurrences Source: FEMA 2021 I $100M to $1B Source: FEMA 2021
I 10+ occurrences Maps courtesy of iParametrics I $1B to $9B Maps courtesy of iParametrics
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value || missing electric outage data
0.0-0.2 [ ] 0- 60 minutes
[ 02-04 [ | 60-120 minutes
P 0.4-0.46 [0 120 - 240 minutes
B os-08 \Slzrlnrgree;bcizlli)ts/lﬁ-lc—ise?(R 2018 Social B 240 - 456 minutes icc;t:nricrﬁ:stL:éSt.if:ergy Information
Bl 08-10 Maps courtesy of iParametrics B 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Arapahoe County and Denver
County have high risk of
climate disasters, high

density, and high increases in
population.

Baca County and Otero
County have high risk of

climate disasters, high
poverty, and high health risks.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Adams

2

2

Alamosa

Arapahoe

Archuleta

Baca

Bent

Boulder

Broomfield

Chaffee

Cheyenne

Clear Creek

Conejos

Costilla

Crowley

Custer

Delta

Denver

Dolores

Douglas

Eagle

El Paso

Elbert

Fremont

Garfield

Gilpin

Grand

Gunnison
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Huerfano

Jackson

Jefferson

Kiowa

Kit Carson

La Plata

Lake

Larimer
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I I OO N N
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County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Pitkin

0

Prowers

Pueblo

Rio Blanco

Rio Grande

Routt

Saguache

San Juan

San Miguel

Sedgwick

Summit

Teller

Washington

Weld

Yuma

= IN|O|O|O|C|O|=|IN|OINMN|OIN|IN

IMAGE RIGHT: FRONT PORCH OF HOME BURNED BY THE MARSHALL FIRE. DECEMBER 31, 2021| B. MURPHY
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COLORADO

FEMA PA+ HM: $471 M

HUD CDBG-DR: $327 M 4145; SEVERE STORMS, 4229: SEVERE STORMS,

FEMA + H U D ASS ISTAN C E: $799 M 4067:01&?;3%&1?R¥2LD0 4133: ROYAL GORGE FIRE 4134: BLACK FOREST WILDFIRE FLOODIN?I;ULII)\gIRgE?ES, AND LAL?)%T.:I\)[I)EOS,Eih':)LI\OIIggglL?I,)ES 4581: WILDFIRES 403t WILDI'.:III‘TE?N?I‘TSSSTRAIGHT-
# of Climate
Disasters 2011- Total FEMA

County Name 2021 Obligations PA Obligations HM Obligations  PA Obligations HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations

-E-E-E-E__

Adams County 2 $10,933,651 $4,990,320 $255,092 $5,688,238

Alamosa County 0 $0

Arapahoe County 1 $2,461,032 $2,461,032 $0

Archuleta County 0 $0

Baca County 1 $7,191 $7,191 $0

Bent County 0

——————-@——-aa-m

Broomfield County $342,482 $342,482

Chaffee County $0

Cheyenne County $0

Clear Creek County $1,054,897 $958,438 $96,459

Conejos County $0

Costilla County $0

Crowley County $285,714 $285,714 $0

Custer County $0

Delta County $0

Denver County $7,904,273 $2,349,774 $5,523,753 $30,746 $0

Dolores County $0

Douglas County $0

Eagle County $0

Elbert County $978,029 $978,029

El Paso County
Fremont County

oo oo Ereeypee e I By earermywsy Breyrepey emmreper Beepoppont e o e F R EE—
sresst7| | | stges7| sol | s7e007]  s0 grees2) so| | | |

O P O O kP O O O O F KB OB~ O O ON O O F»r O O Fr»r O o o

Garfield County $0

Gilpin County $665,623 $594,197 $71,426
Grand County $703,942 $703,942 $0
Gunnison County $0

Hinsdale County $0

Huerfano County $0

Jackson County $0

Jefferson County $7,712,112 $7,599,116 $112,996
Kiowa County $0

Kit Carson County $0

Lake County $110,912 $110,912 $0
La Plata County

Larimer County soooto4s| __sarrst7l sl | | | | sse2i0] _stresersl _serzsel solseseeoos sl | |

Las Animas County 0

Lincoln County 1 $70,300 $70,300 $0

Logan County 2 $1,964,091 $590,043 $47,547 $1,326,501 $0
Mesa County 0 $0

Mineral County 0 $0

Moffat County 0 $0

Montezuma County 0 $0

Montrose County 0 $0

Morgan County 2 $3,545,731 $2,874,034 $0 $671,697 $0
Otero County 0 $0

Ouray County 0 $0

Park County 1 $390,259 $390,259 $0
Phillips County 0 $0

Pitkin County 0 $0

Prowers County 0 $0

Pueblo County 1 $1,274,422 $1,274,422 $0
Rio Blanco County 0 $0

Rio Grande County 0 $0

Routt County 0 $0

Saguache County 1 $86,615 $86,615 $0
San Juan County 0 $0

San Miguel County 0 $0

Sedgwick County 2 $20,618 $20,618 $0 $0 $0
Summit County 0 $0

Teller County 1 $101,681 $101,681 $0

Washington County 2 $300,395 $277,783 $10,335 $12,278 $0
Weld County 1 $23,648,739 $20,581,676 $2,889,017 $178,046 $0
Yuma County 1 $294,170 $294,170

Total FEMA Allocation| | $471,298,004 $4,046,793 $234,533 $173358)  $0] $6,617,742 $430,052|  $350,403,979|  $54,084,463|  $26,018,668 $1910098| 27378317  so|  so| 0]



CONNIECTICUT

Tolland
Litchfield ~ Hartford Windham

New London
Middlesex
New Haven

Fairfield

10

NEW HAVEN

ALL

44

HARTFORD, NEW
HAVEN

$532 MILLION

FAIRFIELD

3.6 MILLION

$149

$3.7 BILLION

CONNECTICUT STATISTICS SUMMARY (2011 - 2021)

CLIMATE DISASTER DECLARATIONS

COUNTY WITH THE HIGHEST DISASTER OCCURENCES

COUNTIES HAVE HAD FIVE OR MORE DISASTERS

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

COUNTY WITH THE HIGHEST FEDERAL SPENDING ON CLIMATE
DISASTERS

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE
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DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED CLIMATE DISASTERS BY COUNTY

Ve
&/

disaster
declarations

Every county in Connecticut
has had at least 5 recent
disasters.

New Haven County has had
the most recent disasters in -7
Connecticut: 9 disasters.

Number of Disaster Events

Major Disaster Declarations
(2011-2021)

0 occurences

1 occurrence
I 2-3 occurences
I 4-6 occurrences
I 7-9 occurrences

I 10+ occurrences

Source: FEMA 2021
Maps courtesy of iParametrics

FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

post-disaster
assistance

$318M FEMA obligations

$214M HUD CDBG-DR Funds

$532M FEMA + HUD assistance

$149 per capita cost

124 MAPPING THE IMPACT

Fairfield County received the most
post-disaster assistance in the
state: over $70 million.

The most expensive recent disaster
in the state was Hurricane Sandy in

2012, which totaled over $70 million

FEMA Public Assistance and Hazard in FEMA assistance.

Mitigation
Federal Share Obligated (2011-2021)
$0 to $100K

$100K to $1M
$1M to $10M
[0 $10M to $50M
I $50M to $100M
B $100M to $18 Source: FEMA 2021
Il $1B to $9B Maps courtesy of iParametrics
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value missing electric outage data
0.0-0.2 | 0 - 60 minutes
0.2-0.4 [ | 60-120 minutes
P 0.4-0.46 [0 120 - 240 minutes
B os-038 \S/zrnr:f;tglli)ts/llzgse?ﬁ 2018 Social B 240 - 456 minutes ch)iur'cgz U.S.' Energy Information
Bl os8-10 Maps courtesy of iParametrics Bl 456- 7,700 minutes Mar;smt:lthjrfttécs); of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Hartford and New Haven counties
have high risk of disasters, high

densities, and will experience sea
level rise.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

High

High Percent

Population of Population | High Poverty High Health | Types of High Total Risk
County Name Density Change Rate Risk Climate Risk Sea Level Count
Fairfield 1
Hartford 2 3
Litchfield 0
Middlesex 1
New Haven 1 3
New London 1
Tolland 0
Windham 0

128

MAPPING THE IMPACT

MAPPING THE IMPACT

129



CONNECTICUT

TOTAL: 10 DISASTERS .21 2012 203 205 208 2021
FEMA PA + HM: $318 M

HUD CDBG-DR: $214 M 4385: SEVERE STORMS,
FEMA + HUD ASSISTANCE: $532 M 4106: SEVERE WINTER STORM 4213: SEVERE WINTER STORM TORNADOES, AND STRAIGHT- 4410: SEVERE STORMS AND 4629: REMNANTS OF HURRICANE
1958: SNOWSTORM 4023: TROPICAL STORM IRENE 4046: SEVERE STORM 4087: HURRICANE SANDY AND SNOWSTORM AND SNOWSTORM LINE WINDS FLOODING 4580: TROPICAL STORM ISAIAS IDA
# of Climate
Disasters 2011- Total FEMA
County Name 2021 Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations

o

Statewide 1 $45,793,316 $3,877,210 $149,973 $4,131,098 $581,919|  $12,123,188 $1,426,753 $8,181,412 $584,125 $7,381,488 $2,310 $2,682,965 $80,933 $3,289,490 $85,633 $526219| 80| see8601  so| |

-E-E__-ﬂ__-ﬂ-ﬂ-ﬁ
Hartford County $75,114,844 $2,460,746 $2,018,448 $3,179,288 $1,594,268 $53,386,115 $9,229 $1,378,608 $6,271,139 $4,817,002

Litchfield County $9,035,509 $726,980 $0 $2,279,358 $192,596 $2,590,730 $27,693 $522,873 $0 $1,111,109 $0 $10,334 $0 $1,573,836 $0

Middlesex County $13,045,924 $3,186,349 $1,835,486 $4,218,100 $1,345,627 $2,456 $843,518 $1,614,388

e e B I 7P oyt e weport ey sy Moy s g Byt S YT T S S T T e
18,003,720 $998705 $5,402,858 saosos0| | | gesor7io]  so|  $1810630]  $0| 1856742 -ﬂ__ $501076| 50| $597,939 -aa-m-m

Tolland County $9,672,626 $738,464 $593,088 $0 $5,429,546 $0 $426,657 $0 $758,860 $0 $1,124,061 $601,950
Windham County $2,360,436 $622,490 $122,595 $14,861 $172,050 $512,404 $727,189 $188,847

| Total FEMA Allocation $318,389,728 $13,744,126 $2,168,421 $43,234,156 $7,392,910 $88,561,263 $9,611,253 $61,049,982 $10,067,326 $31,099,393 $2,980,809 $9,503,318 $80,933 $18,838,711 $85,633 $1870814]  $0|  $18,100,681 _ﬂ_ﬁ_ﬂ

New Haven County
New London County

[N 00 (O Ne)RiNe) RN,
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5 CLIMATE DISASTER DECLARATIONS

= =
DIEIL/AWN/AIRIE

DISASTERS IN EACH COUNTY

SUPERFUND SITES

19 WASTEWATER DISCHARGE SITES

NEW CASTLE,

SUSSEX HIGHEST COMPOUNDING RISKS

$13.6 MILLION FEMA + HUD POST-DISASTER FUNDING
New Castle

COUNTY WITH THE HIGHEST FEDERAL SPENDING ON CLIMATE

NEW CASTLE DISASTERS

968 THOUSAND POPULATION TOTAL

$14 PER CAPITA SPENDING ON CLIMATE DISASTERS

Kent §1.2 BILLION OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
) A SMALL INSURANCE SURCHARGE

Sussex
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DISASTER OCCURRENCES 2011-2021 FEDERAL ASSISTANCE 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS OBLIGATED
BY COUNTY FOR CLIMATE DISASTERS

SYISEGIV

post-disaster
assistance

C2

disaster
declarations

All three counties in Delaware have $13.6M FEMA obligations .
had 3 recent disaster declarations. New Castle County has received the
SO HUD CDBG-DR Funds highest post-disaster assistance in

the state: $2.3 million.

$13.6M FEMA + HUD assistance

$14 per capita cost

Number of Disaster Events FEMA Public Assistance and Hazard
Mitigation

Major Disaster Declarations Federal Share Obligated (2011-2021)
(2011-2021) $0 to $100K

0 occurences $100K to $1M

1 occurrence $1M to $10M

2-3 occurences $10M to $50M
I 4-6 occurrences I $50M to $100M
I 7-9 occurrences Source: FEMA 2021 B $100M to 518 Source: FEMA 2021
I 10+ occurrences Maps courtesy of iParametrics I $1B to $9B Maps courtesy of iParametrics
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Social Vulnerability Index

Aggregated Annual Electric Outage Duration
Including major events - SAIDI_W_MED

CDC (2018)
No Value || missing electric outage data
0.0-0.2 0 - 60 minutes
[ 02-04 60 - 120 minutes
P 0.4-0.46 [ 120 - 240 minutes
B 04-08 Source: CDC/ATSDR 2018 Social B 240 - 456 minutes Source: U.S. Energy Information
Vulnerability Index Administration
Il o0s8-10 Maps courtesy of iParametrics B 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

New Castle and Susses counties
have high risk of climate disasters
and high population density.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

High High Percent
Population of Population | High Poverty High Health | Types of High Total Risk
County Name Density Change Rate Risk Climate Risk Sea Level Count
Kent 1
New Castle 3
Sussex 3
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DELAWARE

FEMA PA + HM: $13.6 M

HUD CDBG-DR: none

. 4265: SEVERE WINTER STORM 4627: REMNANTS OF HURRICANE

FEMA + HUD ASSISTANCE: $13.6 M 4037: HURRICANE IRENE 4090: HURRICANE SANDY AND SNOWSTORM 4566: TROPICAL STORM ISAIAS IDA

# of Climate

Disasters Total FEMA
County Name  2011-2021 Obligations PA Obllgatlons HM Obligations PA Obligations HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations
Statewide $8,045088)  $1,417,060| $16,475 $5,013,870 $6,118 $560,192 $11,491 $1,019,881 m__
Kent County 3 $1,421,766 $328,431 $23,700 $298,145 $41,207 $730,284
New Castle County 3 $2,251,790 $5,169 $197,061 $866,530 $171,711 $1,011,318 $0 $0 $0
Sussex County 3 $1,837,426 $286,086 $436,532 $72,289 $1,042,519

Total FEMA Allocation 13,656,069 -E-Em
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FLORIDA STATISTICS SUMMARY (2011 - 2021)

"

9TH HIGHEST

ALL

BAY, FRANKLIN

10

DUVAL, PASCO

$8.3 BILLION

21 MILLION

$390

$23.5 BILLION

CLIMATE DISASTER DECLARATIONS

PER CAPITA SPENDING ON CLIMATE DISASTERS IN THE NATION

COUNTIES HAVE HAD CLIMATE DISASTERS IN 10 YEARS

COUNTIES WITH THE HIGHEST DISASTER OCCURENCES

COUNTIES WITH FIVE OR MORE DISASTERS

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE

MAPPING THE IMPACT

145




DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

disaster
declarations

Bay and Franklin counties have each
had the highest number of disasters
in the state: 6 disasters.

Ten counties have had 5 or more

disasters. Nine out of 11 of the
state’s disasters were tropical
storms/hurricanes.

Number of Disaster Events

Major Disaster Declarations
(2011-2021)

0 occurences

1 occurrence

2-3 occurences
I 4-6 occurrences

B 7-9 occurrences
Source: FEMA 2021

Bl 10+ occurrences Maps courtesy of iParametrics

FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

$

@

post-disaster
assistance

Bay County has received over
$889 million in FEMA post-disaster

recovery funds.

$5.7B FEMA obligations

$2.5B HUD CDBG-DR Funds

$8.3B FEMA + HUD assistance

$390 per capita cost
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FEMA Public Assistance and Hazard
Mitigation

Forty-five counties in Florida have
Federal Share Obligated (2011-2021)

already received high federal
$0 to $100K funding and are susceptible to sea
$100K to $1M level rise.

$1M to $10M
$10M to $50M
B $50M to $100M
Bl 5100M to 18 Source: FEMA 2021
B $1B to $9B Maps courtesy of iParametrics
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Thirteen counties in Florida have

Palm Beach, Duval, Okaloosa, St.

Lucie, Santa Rosa, and Walton have high social vulnerability and low

energy reliability.

each had 5 or more disasters and
have increasing populations.

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value missing electric outage data
0.0-0.2 | 0 - 60 minutes
0.2-0.4 [ | 60-120 minutes
P 0.4-0.46 [0 120 - 240 minutes
B 0.6-0.8 \Slﬁrnr:fa;tilli)ti/lﬁgse?ﬁ 2018 Social B 240 - 456 minutes izl:r:ﬁ]?;tli;}f:ergy Information
Bl os8-10 Maps courtesy of iParametrics Bl 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Duval County and Pasco County
have a high need for investment,

high population densities,
increasing populations, high health
risks, and risk to sea level rise.

Florida has 921 superfund sites and
232 wastewater discharge sites.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Alachua

3

Baker

Bay

Bradford

Brevard

Broward

Calhoun

Charlotte

Citrus

Clay

Collier

Columbia

DeSoto

Dixie

Duval

Escambia

Flagler

Franklin

Gadsden

Gilchrist
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Gulf

Hamilton

Hardee

Hendry

Hernando

Highlands

Hillsborough

AN~

Holmes

Indian River

Jackson
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ala|N|o

Liberty

Madison

Manatee
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Martin

Miami-Dade

Monroe

=~ |lolw| o>
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DO |W([N
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High High Percent

Population of Population | High Poverty High Health | Types of High Total Risk
County Name Density Change Rate Risk Climate Risk Sea Level Count
Palm Beach 8
Pasco 4
Pinellas 5
Polk 8
Putnam 2
Santa Rosa
Sarasota 4
Seminole 4
St. Johns
St. Lucie 5
Sumter 3
Suwannee
Taylor 1
Union
Volusia 7
Wakulla
Walton 2
Washington 1

IMAGE RIGHT: AIR AND MARINE OPERATIONS AIR CREWS RESPOND TO AFFECTED AREAS ALONG FLORIDA’S
COAST AFTER HURRICANE IAN MADE LANDFALL, SEPTEMBER 30, 2022. | OZZY TREVINO
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FLORIDA

FEMA PA + HM: $5.7 B 2013 2017

HUD CDBG-DR: $2.5B 4177: SEVERE STORMS,

FEMA + HUD ASS'STANCE $83 B 4138: SEVERE STORMS AND TORNADOES, STRAIGHT-LINE 4341: HURRICANE IRMA -
4068: TROPICAL STORM DEBBY 4084: HURRICANE ISAAC FLOODING WINDS, AND FLOODING 4280: HURRICANE HERMINE 4283: HURRICANE MATTHEW 4337: HURRICANE IRMA SEMINOLE TRIBE OF FLORIDA 4399: HURRICANE MICHAEL 4468: HURRICANE DORIAN 4564: HURRICANE SALLY
# of Climate
Disasters 2011- Total FEMA

County Name 2021 Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations = PA Obligations = HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations
-E
Alachua County 2 $14 035,574 $283 564 $11 431,531 $2 320,479

Baker County 3 $2,263,978 $889,646 $117,593 $9,248 $1,247,491
__-E____-E____-E
Bradford County 3 $1 752,792 $281,867 $120,230 $136,370 $0 $1,214,325

Brevard County 3 $93,032,695 $27,844,564 $928,996 $48,154,248 $8,481,435 $5,871,069 $1,752,383

Broward County 3 $231,765,398 $5,369,489 $176,938 $187,083,290 $33,693,603 $5,126,867 $315,212

Calhoun County 4 $43,542,235 $9,107,494 $583,951 $58,519 $0 $31,910,778 $802,946 $1,078,547 $0
Charlotte County 2 $41,349,461 $2,399,270 $0 $36,785,818 $2,164,373

Citrus County 3 $7,072,785 $262,850 $803,044 $874,553 $1,750,335 $3,382,003 $0

Clay County 3 $17,081,520 $1,306,067 $531,739 $2,375,337 $562,500 $10,277,239 $2,028,638

Collier County 3 $147,461,790 $2,625,999 $0 $452,886 $109,040 $127,000,256 $17,273,609

Columbia County 3 $6,251,363 $3,167,948 $1,202,303 $143,547 $0 $909,790 $827,774

DeSoto County 1 $5,580,839 $5,270,915 $309,924

Dixie County 3 $2,959,362 $163,137 $11,250 $2,379,660 $0 $405,315 $0

Duval County 4 $173,383,166 $1,665,101 $309,600 $48,704,808 $1,633,863 $88,127,983 $25,787,822 $6,793,037 $360,952

Escambia County 4 $139,925,088 $2,893,651 $1,294,363 $74,796,681 $21,285,557 $0 $0 $974,903 $0 $38,679,933 $0
Flagler County 3 $40,306,646 $20,603,544 $3,649,961 $9,050,648 $4,076,302 $2,926,192
______-ﬂ____-ﬂ
10 counties 4 $21 672,295 $17,418 $8,741 $491,808 $19,363,332 $1,748,335 $42,662

Gilchrist County 3 $595,991 $0 $0 $0 $17,578 $245,539 $332,875

Glades County 2 $1,250,986 $1,250,986
_m————————m————-n
Hamilton County 3 $955 944 $302 951 $652,993

Hardee County 1 $8,391,827 $8,029,898 $361,930

Hendry County 1 $6,872,436 $6,612,377 $260,059

Hernando County 3 $6,385,456 $734,886 $286,914 $732,159 $131,316 $3,621,502 $878,678

Highlands County 2 $16,306,347 $0 $0 $16,148,847 $157,500

Hillsborough County 3 $34,091,740 $30,813,359 $3,278,381

5 523,837 468 ________-E____-E
Indian River County 3 $31,735,150 $12,174,224 $1,175,340 $12,258,250 $29,794 $6,097,542

Jackson County 4 $67,661,270 $21,379,761 $3,483,971 $52,812 $34,456,916 $8,127,850 $159,961
m——————m——-n——m——-n
Lafayette County 3 $243 942 $79 772 $47,278 $116,892

Lake County 2 $21,470,086 $471,820 $375,626 $18,743,822 $1,878,818

Lee County 2 $114,047,862 $1,732,698 $0 $103,431,349 $8,883,815

Leon County 3 $78,297,800 $20,721,190 $907,535 $5,037,339 $0 $48,286,560 $3,345,177

Levy County 3 $2,048,365 $102,485 $854,644 $275,229 $762,795 $53,213
-E______-E__-ﬂ____-ﬂ
Madison County 4 $816 313 $72 364 $91,989 $265,871 $265,680 $120,409

Manatee County 3 $29,292,947 $779,683 $0 $3,243,181 $0 $24,667,728 $602,354

Marion County 2 $36,491,978 $203,328 $0 $32,600,818 $3,687,833

Martin County 4 $44,739,955 $3,604,102 $86,416 $14,364,535 $1,047,750 $15,966,690 $0 $9,310,973 $359,489

Miami-Dade County 1 $467,705,479 $425,689,084 $42,016,395

Monroe County 2 $192,549,091 $821,121 $60,153 $157,877,086 $33,790,730

Nassau County 4 $21,669,028 $394,828 $11,069,504 $103,324 $10,056,273 $45,098
__-E______-ﬂ__-ﬂ__-!!
Okeechobee County 1 $3 022,965 $3,022,965

Orange County 2 $70,715,218 $2,324,810 $0 $53,934,818 $14,455,591

Osceola County 3 $18,522,158 $707,657 $392,441 $14,435,194 $890,261 $736,980 $1,359,626

Palm Beach County 4 $166,901,183 $4,515,681 $0 $11,143,940 $1,819,182 $126,377,479 $18,095,100 $4,051,658 $898,144

Pasco County 3 $21,123,165 $1,833,364 $1,517,929 $1,152,002 $2,212,225 $11,575,393 $2,832,253

Pinellas County 3 $66,369,403 $1,028,062 $0 $4,479,027 $103,857 $50,214,733 $10,543,724

Polk County 2 $76,996,848 $0 $0 $69,389,169 $7,607,678

Putnam County 4 $14,811,029 $1,563,520 $24,559 $1,867,237 $1,930,244 $8,989,009 $344,547 $91,912 $0

St. Johns County 3 $98,809,436 $58,900,337 $6,350,584 $32,051,810 $170,805 $1,283,401 $52,500

St. Lucie County 4 $29,771,794 $465,084 $497,054 $7,999,832 $856,198 $15,049,517 $2,758,433 $1,018,752 $1,126,923
____________-E
Sarasota County 3 $34 862,141 $8 445,941 $198 974 $4,055,608 $18,145,057 $4,016,561

Seminole County 3 $40,311,535 $3,366,571 $855,415 $32,190,058 $2,413,066 $1,377,475 $108,951

Sumter County 2 $3,941,452 $0 $0 $3,941,452 $0

Suwannee County 4 $4,540,690 $2,959,703 $149,295 $272,857 $0 $949,556 $176,021 $33,258 $0

Taylor County 4 $3,265,118 $156,253 $0 $2,254,942 $178,580 $356,378 $0 $175,787 $143,178

Union County 3 $472,365 $181,817 $35,446 $7,143 $0 $215,657 $32,301

Volusia County 3 $114,549,445 $53,837,132 $3,732,135 $48,739,398 $6,166,258 $1,764,739 $309,782

Wakulla County 4 $4,550,105 $625,006 $170,788 $328,303 $102,768 $2,978,672 $344,568
5 $10,391,522 ________-!!__-E__-E
5 sistszos4| | | [ | 'sia7resss|  so|  seostee|  se2e0| | | | |  ssas|  sf | | srsodes7er| ssesesmt| | | sseisee]  so)

Total FEMA Allocation $5,739,641,231 $48,029,325 $14,824,437 $17,460,982 $3,444,361 $40,913,476 $7,536,022 $127,535,086 $33,843,482 $62,163,242 $7,336,642 $389,377,092 $28,091,354| $2,445,302,091 $285,155,877 _m $2,008,634,429 $61,013,868 $60,573,818 $7,654,619 $89,696,931 $1,043,484
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GEORGIA STATISTICS SUMMARY (2011 - 2021)

"

ALL

PICKENS

C+

CHATHAM,
CLAYTON

$675 MILLION

10.5 MILLION

$64

$9.5 BILLION

CLIMATE DISASTER DECLARATIONS

COUNTIES HAVE HAD CLIMATE DISASTERS IN TEN YEARS

COUNTY WITH THE HIGHEST DISASTER OCCURENCES

COUNTIES WITH FIVE OR MORE DISASTERS

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST NEED FOR INVESTMENT

FEMA + HUD POST-DISASTER FUNDING

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE
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FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

| -/ ‘
disaster
declarations

Every county in Georgia has had a
recent disaster declaration.

Pickens County has had the highest
number of recent disasters in the
state: 7 disasters.

Number of Disaster Events

Major Disaster Declarations
(2011-2021)

0 occurences

1 occurrence

2-3 occurences
I 4-6 occurrences

B 7-9 occurrences
Source: FEMA 2021

Bl 10+ occurrences Maps courtesy of iParametrics

SE7BIVI

post-disaster
assistance

@

$553M FEMA obligations

$122M HUD CDBG-DR Funds

$675M FEMA + HUD assistance

$64 per capita cost

The most expensive disaster in
recent history was Hurricane
Irma in 2017, which totaled over

$133 million in FEMA post-disaster
assistance.

FEMA Public Assistance and Hazard
Mitigation
Federal Share Obligated (2011-2021)

$0 to $100K

$100K to $1M
$1M to $10M
$10M to $50M
I $50M to $100M
B $100M to 518 Source: FEMA 2021
Bl $1Bto $9B Maps courtesy of iParametrics

Chatham County has recieved the
most post-disaster assistance in the

state: $56 million.
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Clayton, Clarke, Bibb, Richmond,
Muscogee, Dougherty, Screven,
Burke, Decatur, Colquitt, Polk,
Floyd, Glynn, Charlton, Mclintosh,

Eighty-two counties in Georgia have
high social vulnerability and low
energy reliability.

Wayne, and Brantley counties
have high poverty, high diversity
of hazard risks, and low federal
investments from previous
disasters.

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value missing electric outage data
0.0-0.2 | 0 - 60 minutes
0.2-0.4 [ | 60-120 minutes
P 0.4-0.46 [0 120 - 240 minutes
B os-038 \S/zrnr:,z&?ts/(:?S?(R 2018 Social B 240 - 456 minutes ch)iur'cgz U.S.' Energy Information
Bl os8-10 Maps courtesy of iParametrics Bl 456- 7,700 minutes Mar;smclzturf:écs); of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Clayton County has high risk of
climate disasters, high poverty, high
population density, high population
growth, and high health risk.

Chatham County has high risk of
climate disasters, high population
density, high population growth,
high health risk, and risk of sea level
rise.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Appling

Atkinson

Bacon

Baker

Baldwin

Banks

Barrow

Bartow

Ben Hill

Berrien

Bibb

Bleckley

Brantley

Brooks

Bryan

Bulloch

Burke

Butts

Calhoun

Camden

Candler

Carroll

Catoosa

Charlton

Chatham

Chattahoochee

Chattooga

Cherokee

Clarke

Clay

Clayton

Clinch

Cobb

Coffee

Colquitt

Columbia

Cook

Coweta

Crawford

Crisp

Dade

Dawson

Decatur

DeKalb

Dodge

Dooly

Dougherty

Douglas

Early
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County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Echols

o

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Effingham

Mitchell

Elbert

Monroe

Emanuel

Montgomery

Evans

Morgan

Fannin

Murray

Fayette

Muscogee

Floyd

Newton

Forsyth

Oconee

Franklin

Oglethorpe

Fulton

Paulding

Gilmer

Peach

Glascock

Pickens

Glynn

Pierce

Gordon

Pike

Grady

Polk

Greene

Pulaski

Gwinnett

Putnam

Habersham

Quitman

Hall

Rabun

Hancock

Randolph

Haralson

Richmond

Harris

Rockdale

Hart

Schley

Heard

Screven

Henry

Seminole

Houston

Spalding

Irwin

Stephens

Jackson

Stewart

Jasper

Sumter

Jeff Davis

Talbot

Jefferson

Taliaferro

Jenkins

Tattnall

Johnson

Taylor

Jones

Telfair

Lamar

Terrell

Lanier

Thomas

Laurens

Tift

Lee

Toombs

Liberty

Towns

Lincoln

Treutlen

Long

Troup

Lowndes

Turner

Lumpkin

Twiggs

Macon

Union

Madison

Upson

Marion

Walker

McDuffie

Walton

Mclntosh

Ware

Meriwether

Warren

Miller

o|lo|~|O|O|lO|O|O|O|~|O|~|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|OCO|OCO|OIN|O|W|O|CO|O|W|IOIN|W OC|O|W®W|O|~|O|OC|O|=

Washington

Wayne
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High High Percent
Population of Population | High Poverty High Health | Types of High Total Risk
County Name Density Change Rate Risk Climate Risk Sea Level Count
Webster 0
Wheeler 0
White 1 1
Whitfield 3 2
Wilcox 0
Wilkes 0
Wilkinson 0
Worth 0

IMAGE RIGHT: SNOW IN FAIRMOUNT, GA | THOMSON
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GEORGIA

it 0t 2015 2016 2017 a0is a2t
FEMA PA + HM: $553 M 1973: SEVERE STORMS,
HUD CDBG-DR: $122 M TORNADOES, STRAIGHT-LINE 4294: SEVERE STORMS, 4297: SEVERE STORMS,

FE MA + H U D ASSISTAN C E: $675 M WINDS: ?EgOA[ﬁﬁgCIATED 4165: SEVERE WINTER STORM 4215: SEVERE WINTER STORM 4299 SE‘;EgEog-IrP?GRMS AND 4284: HURRICANE MATTHEW TORNAD?.IENSE’ CVP:I?DSSTRAIGHT- TomﬁggE:&gE%ggmgNE 4338: HURRICANE IRMA 4400: HURRICANE MICHAEL 4579: TROPICAL STORM ZETA 4000: SETVOE:NEA?J?EZMS AND
# of Climate
Disasters

County Name 2011-2021 Total FEMA Obligations PA Obligations HM Obligations  PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations  PA Obligations HM Obligations PA Obligations HM Obligations  PA Obligations HM Obligati PA Obligations  HM Obligations  PA Obligations HM Obligations  PA Obligati HM Obligati PA Obligations  HM Obligati
Appling County 3 $839,948 $428,467 $0 $389,890 $0 $21,591

Atkinson County 2 $129,113 $71,825 $0 $52,197 $5,091

Bacon County 2 $300,483 $269,419 $0 $7,064 $24,000

Baker County 5 $2,284,798 $41,845 $0 $24,961 $0 $45,160 $0 $43,750 $0 $2,129,083 $0

Baldwin County 2 $640,827 $211,816 $12,759 $416,252 $0

Banks County 3 $1,177,362 $51,247 $34,289 $1,057,680 $0 $34,146 $0
Barrow County 2 $266,502 $117,525 $0 $148,977 $0

Bartow County 2 $503,323 $474,823 $0 $0 $28,500

Ben Hill County 2 $739,615 $320,280 $0 $419,335 $0

Berrien County 3 $201,880 $51,185 $0 $129,885 $0 $20,810 $0

Bibb County 1 $2,425,064 $2,425,064 $0

Bleckley County 2 $179,412 $89,685 $0 $89,727 $0

Brantley County 3 $1,992,986 $562,306 $0 $758,022 $0 $672,658 $0

Brooks County 3 $623,906 $151,014 $0 $372,461 $0 $100,431 $0

Bryan County 2 $1,711,303 $1,295,133 $0 $416,170 $0

Bulloch County 5 $3,940,943 $176,071 $0 $2,111,762 $27,000 $514,633 $0 $1,084,500 $0 $26,978 $0

Burke County 3 $1,417,362 $1,309,538 $0 $18,374 $0 $89,450 $0

Butts County 2 $226,193 $74,108 $0 $152,085 $0

Calhoun County 4 $266,943 $87,908 $0 $51,733 $0 $0 $13,500 $113,802 $0

Camden County 2 $3,161,356 $734,788 $38,248 $2,388,320 $0

Candler County 4 $497,841 $24,412 $0 $222,478 $0 $205,645 $0 $45,306 $0

Carroll County 4 $2,252,604 $358,830 $0 $1,615,007 $0 $128,122 $0 $150,644 $0
Catoosa County 2 $5,020,058 $4,950,230 $42,828 $0 $27,000

Charlton County 1 $622,570 $622,570 $0

Chatham County 2 $56,391,947 $48,442,567 $527,610 $6,422,825 $948,538 $50,407 $0

Chattahoochee County 3 $96,634 $57,704 $0 $16,430 $0 $0 $22,500

Chattooga County 1 $28,500 $0 $28,500

Cherokee County 3 $315,533 $5,976 $10,297 $80,597 $30,000 $188,663 $0
Clarke County 1 $430,240 $430,240 $0

Clay County 3 $256,168 $91,701 $0 $22,632 $0 $141,835 $0

Clayton County 1 $422,304 $386,304 $36,000

Clinch County 1 $139,183 $139,183 $0

Cobb County 1 $94,251 $26,751 $67,500

Coffee County 2 $552,432 $501,650 $0 $50,782 $0

Colquitt County 3 $1,573,326 $472,268 $0 $411,199 $0 $689,859 $0

Columbia County 2 $8,632,095 $8,351,041 $39,110 $241,944 $0

Cook County 3 $1,008,643 $534,122 $0 $419,005 $0 $55,516 $0

Coweta County 4 $6,880,579 $15,016 $58,143 $258,471 $31,955 $258,135 $0 $6,258,859 $0
Crawford County 3 $131,970 $117,225 $0 $14,745 $0 $0 $0

Crisp County 3 $4,102,090 $219,740 $0 $439,981 $0 $3,442,369 $0

Dade County 4 $4,729,005 $2,119,669 $21,000 $5,525 $992,637 $542,246 $1,047,929 $0 $0

Dawson County 3 $1,022,799 $858,889 $25,424 $67,677 $0 $70,809 $0
Decatur County 3 $7,531,782 $232,220 $0 $204,689 $19,800 $7,075,072 $0

DeKalb County 1 $2,775,461 $2,657,775 $117,686

Dodge County 2 $1,235,775 $312,601 $0 $923,174 $0

Dooly County 2 $82,383 $35,950 $0 $46,432 $0

Dougherty County 4 $41,432,080 $11,699,641 $0 $10,015,060 $2,495,481 $721,434 $0 $16,500,463 $0

Douglas County 3 $2,499,343 $1,382,431 $1,043,093 $13,432 $0 $60,387 $0
Early County 3 $750,653 $36,912 $0 $56,669 $24,000 $633,072 $0

Echols County 3 $291,769 $169,183 $0 $111,254 $0 $11,332 $0

Effingham County 2 $1,767,348 $1,490,320 $0 $277,027 $0

Elbert County 2 $109,485 $31,761 $0 $49,223 $28,500

Emanuel County 4 $988,776 $118,190 $0 $0 $27,000 $485,639 $0 $357,948 $0

Evans County 3 $600,255 $367,135 $27,000 $202,351 $3,769
——————————m-n
Fayette County 3 $2,495,349 $251,921 $1,518,772 $461,366 $263,290

Floyd County 2 $995,698 $918,353 $51,845 $0 $25,500

Forsyth County 3 $681,053 $215,391 $0 $287,157 $28,500 $150,006 $0
Franklin County 3 $331,242 $184,933 $0 $91,723 $0 $54,586 $0
Fulton County 2 $2,849,185 $866,397 $56,646 $1,605,477 $320,666
——-m——-m——————m-m
Glascock County 3 $73,273 $34,548 $19,225 $0 $0 $19,500

Glynn County 2 $25,440,177 $10,979,176 $381,071 $14,079,929 $0

Gordon County 3 $472,473 $49,635 $17,635 $36,471 $28,500 $340,232 $0
Grady County 2 $1,003,574 $178,162 $30,563 $794,850 $0

Greene County 3 $195,705 $5,025 $9,673 $40,119 $29,068 $111,820 $0

Gwinnett County 1 $2,153,619 $2,153,619
-m-mm————————-m——m——
Hall County 3 $2,461,843 $1,015,881 $924,702 $19,500 $501,759

Hancock County 3 $267,431 $120,459 $0 $81,908 $0 $65,065 $0

Haralson County 4 $605,375 $97,988 $0 $213,424 $0 $205,882 $0 $88,082 $0
Harris County 3 $196,902 $7,489 $18,000 $75,706 $0 $70,207 $25,500

Hart County 2 $236,919 $92,419 $144,501
-E-E___________m-ﬁ
Henry County 1 $255,893 $255,893

Houston County 2 $1,194,491 $844,434 $0 $348,190 $1,868

Irwin County 2 $101,496 $59,000 $0 $42,496 $0

Jackson County 2 $515,850 $251,492 $0 $264,358 $0

Jasper County 3 $331,407 $20,316 $0 $70,728 $0 $240,362 $0

Jeff Davis County 3 $53,916 $53,916 $0 $0 $0 $0 $0

Jefferson County 3 $547,104 $304,900 $0 $143,387 $0 $98,817 $0

Jenkins County 4 $1,030,782 $848,212 $0 $20,755 $38,350 $50,513 $0 $72,952 $0

Johnson County 3 $96,166 $50,435 $0 $34,029 $0 $11,701 $0

Jones County 3 $300,058 $221,423 $0 $78,636 $0 $0 $0

Lamar County 4 $905,996 $459,037 $58,760 $126,163 $0 $126,432 $0 $135,605 $0

Lanier County 1 $48,608 $48,608 $0

Laurens County 2 $1,354,621 $591,248 $0 $763,373 $0

Lee County 2 $789,030 $87,987 $0 $701,043 $0

Liberty County 2 $4,672,111 $3,723,106 $27,000 $922,004 $0

Lincoln County 1 $11,323 $11,323 $0

Long County 2 $333,424 $225,760 $0 $85,164 $22,500

Lowndes County 2 $1,617,386 $178,944 $1,406,942 $31,500
-n——m————————-n——m-n
McDuffie County 2 $474,219 $261,321 $28,058 $163,840 $21,000

Mcintosh County 2 $5,096,980 $2,501,036 $0 $2,595,944 $0

Macon County 3 $545,343 $382,026 $0 $87,355 $0 $75,962 $0

Madison County 3 $442,518 $269,645 $0 $85,897 $0 $86,976 $0

Marion County 3 $376,858 $317,151 $16,500 $21,353 $0 $21,854 $0

Meriwether County 4 $1,477,920 $243,178 $20,409 $45,230 $0 $1,151,125 $0 $17,978 $0

Miller County 2 $631,189 $25,244 $0 $605,945 $0

Mitchell County 3 $1,607,513 $150,909 $0 $94,841 $13,500 $1,348,263 $0

Monroe County 3 $469,562 $136,627 $39,130 $141,523 $24,134 $107,149 $21,000

Montgomery County 3 $114,289 $57,073 $0 $29,792 $0 $7,455 $19,969

Morgan County 4 $647,287 $174,031 $202,011 $8,438 $0 $120,576 $0 $121,231 $21,000

Murray County 1 $0 $0 $0

Muscogee County 2 $2,450,838 $2,046,188 $0 $404,649 $0

Newton County 4 $4,957,561 $152,401 $21,000 $44,822 $0 $3,920,333 $0 $819,005 $0

Oconee County 1 $50,800 $50,800 $0

Oglethorpe County 3 $141,316 $9,710 $0 $82,828 $0 $48,778 $0

Paulding County 2 $146,980 $0 $42,000 $104,980 $0
Peach County 2 $1,175,842 $1,004,210 $171,631
-mm——————-m——m-m
Pierce County 2 $648,878 $124,949 $523,929

Pike County 2 $64,112 $6,570 $57,542 $0 $0

Polk County 2 $40,640 $40,640 $0 $0 $0

Pulaski County 2 $212,824 $0 $0 $212,824 $0

Putnam County 3 $263,629 $88,743 $0 $90,215 $25,500 $59,170 $0

Quitman County 2 $120,398 $16,088 $0 $87,809 $16,500

Rabun County 4 $1,352,022 $1,114,397 $0 $117,532 $0 $0 $0 $120,093 $0
Randolph County 3 $775,393 $283,284 $0 $103,900 $0 $388,210 $0

Richmond County 2 $14,465,607 $13,835,058 $91,493 $489,556 $49,500

Rockdale County 1 $239,597 $239,597 $0

Schley County 2 $24,940 $24,940 $0 $0 $0

Screven County 4 $1,243,521 $527,154 $0 $645,868 $27,000 $21,697 $0 $21,802 $0

Seminole County 2 $22,188,735 $109,911 $0 $22,059,323 $19,500

Spalding County 3 $1,875,453 $898,974 $37,268 $254,214 $63,615 $592,882 $28,500

Stephens County 3 $379,674 $96,389 $0 $244,579 $0 $38,707 $0
Stewart County 3 $411,140 $241,808 $0 $37,017 $0 $132,315 $0

Sumter County 2 $1,130,990 $119,246 $0 $1,011,745 $0

Talbot County 2 $121,707 $96,606 $0 $25,101 $0

Taliaferro County 3 $108,097 $6,756 $0 $78,993 $17,735 $4,613 $0

Tattnall County 4 $1,264,636 $593,499 $24,000 $305,950 $0 $341,187 $0 $0 $0

Taylor County 2 $296,024 $223,655 $0 $72,369 $0

Telfair County 2 $241,263 $174,697 $0 $66,566 $0

Terrell County 2 $346,963 $29,871 $0 $317,092 $0

Thomas County 3 $2,836,928 $456,269 $0 $428,108 $0 $1,952,550 $0

Tift County 2 $734,511 $282,065 $33,000 $419,446 $0

Toombs County 3 $582,189 $6,478 $0 $500,840 $0 $74,871 $0

Towns County 3 $100,382 $73,926 $26,456 $0 $0 $0 $0
Treutlen County 2 $142,541 $74,486 $0 $68,056 $0

Troup County 3 $2,733,132 $79,015 $30,669 $2,519,409 $26,250 $77,789 $0

Turner County 4 $1,587,444 $116,214 $0 $809,399 $0 $111,276 $0 $526,555 $24,000

Twiggs County 3 $189,736 $33,127 $0 $102,006 $0 $54,604 $0

Union County 3 $142,004 $119,534 $0 $22,470 $0 $0 $0
Upson County 5 $640,691 $11,723 $96,705 $51,928 $257,806 $6,865 b $40,500 $131,033

Walker County 3 $1,039,054 $745,586 $22,262 $190,965 $32,843 $47,398 $0

Walton County 1 $364,840 $364,840 $0

Ware County 3 $510,940 $139,028 $0 $103,994 $0 $267,918 $0

Warren County 2 $113,456 $49,363 $0 $64,094 $0

Washington County 3 $1,175,305 $813,979 $0 $286,661 $0 $74,665 $0

Wayne County 2 $1,259,025 $575,669 $0 $656,356 $27,000

Webster County 3 $120,114 $67,420 $0 $21,800 $0 $30,894 $0

Wheeler County 2 $21,457 $21,457
-@————————-m——m-n
Wihitfield County 2 $122,500 $52,157 $70,343

Wilcox County 3 $126,151 $53,472 $0 $4,676 $0 $68,003 $0

Wilkes County 3 $1,825,388 $17,464 $711,230 $71,136 $0 $297,660 $0 $727,898 $0

Wilkinson County 2 $179,763 $69,966 $0 $109,797 $0

Worth County 4 $2,427,786 $342,781 $705,444 $443,278 $19,500 $916,783

Total FEMA Allocation| | $552,798,243 $20,288,231 $1,011,890 $46,645,843 $8,261,053 $10,843,503 $1,774,110 $19,626,173 $3,465,609 $95,802,870 $4,975,917 $14,573,963 $529 126 $23,857,381 $3,692,028|  $120,423,482 $12,070,528|  $142,631,675 $2,107,868 $9,332016)  so| stossaors]  s0]
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$325 MILLION
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1.4 MILLION

$229

$1.1 BILLION

CLIMATE DISASTER DECLARATIONS

COUNTY WITH THE HIGHEST DISASTER OCCURENCES

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

COUNTY WITH THE HIGHEST FEDERAL SPENDING ON CLIMATE
DISASTERS

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE
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DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

Kalawao is the smallest county in
the U.S. (by land area) and the only
county in Hawaii that has not had a
disaster.

Maui has had the highest number
of recent disasters in Hawaii: 6
disasters.

Number of Disaster Events

Major Disaster Declarations
(2011-2021)

0 occurences

1 occurrence

2-3 occurences
I 4-6 occurrences

B 7-9 occurrences
Source: FEMA 2021

Bl 10+ occurrences Maps courtesy of iParametrics

declarations

FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS

OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

$201M FEMA obligations

$124M HUD CDBG-DR Funds

172 MAPPING THE IMPACT

$325M FEMA + HUD assistance

$229 per capita cost

FEMA Public Assistance and Hazard
Mitigation
Federal Share Obligated (2011-2021)

$0 to $100K

$100K to $1M
$1M to $10M
$10M to $50M
I $50M to $100M
B $100M to 518 Source: FEMA 2021
Bl $1Bto $9B Maps courtesy of iParametrics

post-disaster
assistance

Hawaii County has received the
most post-disaster assistance in

the state: $131 million.
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value missing electric outage data
0.0-0.2 | 0 - 60 minutes
0.2-0.4 [ | 60-120 minutes
P 0.4-0.46 [0 120 - 240 minutes
B os-038 \S/ﬁrnr:f;tilli)ti/llzgizR 2018 Social B 240 - 456 minutes icc)iur'cgz U.S.' Energy Information
Bl os8-10 Maps courtesy of iParametrics Bl 456- 7,700 minutes Mar;smt:litLjrf:(Iecs); of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

The state of Hawaii has 65
wastewater discharge areas and 30
superfund sites, almost entirely in
Honolulu.

According to FEMA’s National Risk
Map, Hawaii is not at high risk for
volcanic activity.

Areas with the greatest return on investment
due to physical and social risk (2011-2021)

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

High High Percent
Population of Population | High Poverty High Health | Types of High Total Risk
County Name Density Change Rate Risk Climate Risk Sea Level Count
Hawaii 3 2
Honolulu 2 3
Kalawao 0
Kauai 2 2
Maui 1 2
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HAWAII

oA e 2011 2012 2014 2006 2018 | 2020 2021
FEMA PA + HM: $201 M

HUD CDBG-DR: $124 M 4282: SEVERE STORMS, 4365: SEVERE STORMS,
4062: SEVERE STORMS, 4201: PU'U 0’0 VOLCANIC FLOODING, LANDSLIDES, AND  FLOODING, LANDSLIDES, AND 4366: KILAUEA VOLCANIC 4549: SEVERE STORMS AND 4604: SEVERE STORMS,
FEMA + HUD ASSISTANCE: $325 M 1967: TSUNAMI WAVES FLOODING, AND LANDSLIDES ~ 4194: TROPICAL STORM ISELLE ERUPTION AND LAVA FLOW MUDSLIDES MUDSLIDES ERUPTION AND EARTHQUAKES 4395: HURRICANE LANE FLOODING FLOODING, AND LANDSLIDES
# of Climate
Disasters 2011-
PA Obligations = HM Obligations

County Name 2021 Total FEMA Obligations  PA Obllgatlons HM Obligations  PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations

Hawail County $131.410.853| 8370906 -E__ szt sl wessas| sl | ||| sosoooes| samesol swams ol | [ |

$6,451,709 $308,178 $776,719 $4,473,823 $892,989

$0

2
Kalawao County 0
4 sizor5584| | | stasree|  seeso) | | | | | |  seca304|  so3e2s| | | stassee|  so|  sotss’|  sof | |
6

Total FEMA Allocation

Honolulu County

$10,714,981 $203919 $33,980 s8t4194|  so|  s17egss|  so) | |  $3391,3 a0 | | | |  stoasper|  so| | | s3398808 m
$200,974,485 $6,655,419 $851,500 $3,200,573 $95,524 $6146383] ol 1331947 so $4,022,533 $142,718 $14,949,713 $1,591,652|  $124,560,957 $5,065,514 $17,653,567 $416,778 $866526|  $0] $3423181] 30




9 CLIMATE DISASTER DECLARATIONS

[ID/ARIO
—\ ]

BONNER COUNTY WITH THE HIGHEST DISASTER OCCURENCES

SUPERFUND SITE

Bonrer WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

MADISON,
o SHOSHONE HIGHEST COMPOUNDING RISKS

$56.5 MILLION FEMA + HUD POST-DISASTER FUNDING

Clearwa ter

Lowi COUNTY WITH THE HIGHEST FEDERAL SPENDING ON CLIMATE
DISASTERS

e 1.8 MILLION POPULATION TOTAL

$32 PER CAPITA SPENDING ON CLIMATE DISASTERS

Adams
Valley

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE

$1.3 BILLION

Washington

Payette

Jefferson
Madison  Teton

Elmore
Ada Camas

Blaine

Bonneville
Bingham

Owyhee

Twin Falls Casea
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DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

O

disaster
declarations

Bonner County has had the highest

number of recent disasters in the
state: 5 disaster declarations.

Number of Disaster Events

Major Disaster Declarations

(2011-2021)
0 occurences

1 occurrence
2-3 occurences

I 4-6 occurrences
B 7-9 occurrences
I 10+ occurrences

Source: FEMA 2021
Maps courtesy of iParametrics

FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

Idaho County has received the most

Bk post-disaster FEMA funds in the
state: $6.7 million.

SB5HE_BIW

@

post-disaster
assistance

$56.5M FEMA obligations
HUD CDBG-DR Funds

$0B
$56.5M FEMA + HUD assistance

$32 per capita cost

FEMA Public Assistance and Hazard

Mitigation
Federal Share Obligated (2011-2021)
$0 to $100K
$100K to $1M
$1M to $10M
$10M to $50M

I $50M to $100M
Source: FEMA 2021
Maps courtesy of iParametrics

I $100M to $1B
B $1B to $9B
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SOCIAL VULNERABILITY INDEX 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY

Madison, Shoshone, and Gooding
counties have high poverty, high
diversity of hazard risks, and

low investments from previous

disasters.

Social Vulnerability Index

CDC (2018)
No Value

0.0-0.2
[ 02-04

P o0.4-0.6

- 0.6-0.8 Source: CDC/ATSDR 2018 Social
Vulnerability Index
B 08-10 Maps courtesy of iParametrics
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ENERGY RELIABILITY 2011-2021

COUNTIES AT GREATEST RISK OF POWER OUTAGES

Aggregated Annual Electric Outage Duration
Including major events - SAIDI_W_MED

[ ] missing electric outage data
0 - 60 minutes
[ 1 60-120 minutes
[ 120 - 240 minutes
B 240 - 456 minutes Source: U.S. Energy Information
. Administration
I 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Bonner County has had the highest
number of disasters in the state
and has had over 15% population
increase in ten years.

Madison and Shoshone counties
have a high risk of climate disasters
and other compounding risks.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:

Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Ada

Adams

Bannock

Bear Lake

Benewah

Bingham

Blaine

Boise

Bonner

Bonneville

Boundary

Ala|ala

Butte

Camas

Canyon

Caribou

Cassia

Clark

Clearwater

Custer

Elmore

Franklin

Fremont

Gem

Gooding

Idaho

Jefferson

Jerome

Kootenai

alnlalaln

Latah

Lembhi

Lewis

Lincoln

Madison

Minidoka

N =aala|a

Nez Perce

Oneida

Owyhee

Payette

Power

Shoshone

Teton

Twin Falls

Valley

Washington

OIN|IN|O|W®W|IN|O|O|O|CO|( ||~ |2 |2 OIN|[~IN|~|INO|m|O|~|O|2|m|[m|O|C|C|OINMN|IMD|IN|~|O|=|O|OIN|N|OC
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IDAHO

2011 2015 2016 2017 2019 2021
FEMA PA + HM: $56.5 M

HUD CDBG-DR: none 4313: SEVERE STORMS, 4443: SEVERE STORMS,

FEMA + HUD ASSISTANCE: $56_5 M 1987: FLOODING, LANDSLIDES, 4246: SEVERE STORM AND 4310: SEVERE WINTER STORMS  FLOODING, LANDSLIDES, AND 4333: FLOODING, LANDSLIDES, FLOODING, LANDSLIDES, AND
AND MUDSLIDES STRAIGHT-LINE WIND 4252: SEVERE WINTER STORMS AND FLOODING MUDSLIDES AND MUDSLIDES 4342: FLOODING MUDSLIDES 4589: STRAIGHT-LINE WINDS

# of Climate

Disasters 2011- Total FEMA
County Name 2021 Obligations PA Obligations HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations = PA Obligations = HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations = PA Obligations = HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations
Statewide | 0| 523787.265| _$133.300.91] __ $12486.00| $1653447.96| __ $18930.00] $20.206.9815|  $20.877.35| _ $257.004.13]  S52.127.00]  $637.544.60|  $79.067.00 _ $104357.00] _$22918.00] _ $13604577| _520.16600| _ S195.684.77|  $65337.20|  $170.08265| ____ $0.00)
Ada County 1 $3,500,247 $3,370,344 $129,903
Adams County 1 $184,033 $159,375 $24,659
Bannock County 0 $0
Bear Lake County 0
——-m——m——————-n
Bingham County 1 $338,414 $338,414
Blaine County 1 $647,473 $422,473 $225,000
Boise County 0
m‘am-m-n——m——————-m

Bonneville County 0

Boundary County 2 $2,328,005 $522,240 $0 $225,737 $0 $1,580,029 $0

Butte County 0 $0

Camas County 1 $1,076,798 $1,076,798 $0

Canyon County 1 $157,907 $157,907 $0

Caribou County 0 $0

Cassia County 1 $3,043,587 $3,043,587 $0

Clark County 0 $0

Clearwater County 2 $652,557 $85,974 $0 $515,137 $51,446

Custer County 1 $1,021,734 $904,567 $117,167

Elmore County 2 $959,726 $402,542 $0 $524,377 $32,807

Franklin County 1 $402,167 $348,868 $53,299

Fremont County 0 $0

Gem County 0 $0

Gooding County 2 $494,072 $471,882 $0 $22,190 $0

Idaho County 3 $6,655,612 $1,178,275 $0 $2,997,608 $0 $2,479,729 $0
Jefferson County 1 $348,307 $348,307 $0

Jerome County 1 $176,873 $176,873
___-E______-E
Latah County 2 $874 159 $395,642 $295,200 $183,317

Lemhi County 0 $0

Lewis County 1 $57,000 $0 $57,000
Lincoln County 1 $94,560 $94,560 $0

Madison County 0 $0

Minidoka County 1 $1,493,090 $946,058 $547,032

Nez Perce County 1 $335,552 $200,144 $0 $18,052 $0 $23,640 $0 $21,226 $0 $72,491 $0
Oneida County 0 $0

Owyhee County 0 $0

Payette County 0 $0

Power County 0 $0

Shoshone County 3 $986,224 $315,123 $0 $344,250 $0 $326,850 $0
Teton County 0 $0

Twin Falls County 1 $818,233 $818,233 $0

Valley County 2 $449,082 $316,332 $0 $0 $132,750
Washington County 1 $240,790 $240,790

Total FEMA Allocation $56,543,487 $2,926,897 $12,486 $2,486,685 $130,848|  $20,720,951 $69,469 $7,487,117 $652,458 $9,849,187 $425713 $3,054,763 $397,892 $3,665,196 $150,069 $3,039,331 $279,746 $1194677) 80



HLILINOIS
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WINNEBAGO

$311 MILLION

12.7 MILLION

$24

$11 MILLION

CLIMATE DISASTER DECLARATIONS

NUMBER OF CLIMATE DISASTERS IN THE NATION

COUNTY WITH THE HIGHEST DISASTER OCCURENCES

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

COUNTY WITH THE HIGHEST FEDERAL SPENDING ON CLIMATE
DISASTERS

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE
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DISASTER OCCURRENCES 2011-2021 FEDERAL ASSISTANCE 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

S8/ il

post-disaster
assistance

disaster
declarations

Twenty-three counties in lllinois $123M FEMA obligations ,"
have had 3 disaster declarations. ,/'
$188M HUD CDBG-DR Funds ,,'
lllinois has the 5th lowest number $311M FEMA + HUD assistance
of disaster declarations in the ,
try. . P
ety $25 per capita cost it

Cook County has received $24 million
in federal disaster recovery funds.

Number of Disaster Events FEMA Public Assistance and Hazard
Mitigation

Major Disaster Declarations Federal Share Obligated (2011-2021)

(2011-2021) $0 to $100K
0 occurences $100K to $1M
1 occurrence $1M to $10M
2-3 occurences $10M to $50M
I 4-6 occurrences I $50M to $100M
B 7-9 occurrences Source: FEMA 2021 I $100M to $1B Source: FEMA 2021
I 10+ occurrences Maps courtesy of iParametrics I $1B to $9B Maps courtesy of iParametrics
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Winnebago County has high
poverty, high diversity of hazard

Parts of Vermillion County have
high social vulnerability and low
energy reliability.

risks, and low investments from
previous disasters.

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value || missing electric outage data
0.0-0.2 [ ] 0- 60 minutes
[ 02-04 [ | 60-120 minutes
B 0.4-06 [ 120 - 240 minutes
B os-08 \Slzrlnrgree;bci:lli)ts/lﬁzse?(R 2018 Social B 240 - 456 minutes icc;t:nricrﬁzstL:;aSt.if:ergy Information
Bl 08-10 Maps courtesy of iParametrics B 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Winnebago County has a high
risk of climate disasters, high -7 e
population density, high poverty, e
and high health risks. .

Illinois has 1,153 wastewater
discharge sites and 183 superfund
sites.

Cook County has the highest
concentration of wastewater
discharge sites.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Adams

1

1

Alexander

3

Bond

Boone

Brown

Bureau

Calhoun

Carroll

Cass

Champaign

Christian

Clark

Clay

Clinton

Coles

Cook

Crawford

Cumberland

De Witt

DeKalb

Douglas

DuPage

Edgar

Edwards

Effingham

Fayette

Ford

Franklin

Fulton

Gallatin

Greene

Grundy

Hamilton

Hancock

Hardin

Henderson

Henry

Iroquois

Jackson

Jasper

Jefferson

Jersey

Jo Daviess

Johnson

Kane

Kankakee

Kendall

Knox

Lake
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County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

High

High Percent

LaSalle

1

2

Lawrence

Population of Population | High Poverty High Health | Types of High Total Risk
County Name Density Change Rate Risk Climate Risk Sea Level Count
Winnebago 7
Woodford

Lee

Livingston

Logan

Macon

Macoupin

Madison

Marion

Marshall

Mason

Massac

McDonough

McHenry

McLean

Menard

Mercer

Monroe

Montgomery

Morgan

Moultrie

Ogle

Peoria

Perry

Piatt

Pike

Pope

Pulaski

Putnam

Randolph

Richland

Rock Island

Saline

Sangamon

Schuyler

Scott

Shelby

St. Clair

Stark

Stephenson

Tazewell

Union

Vermilion

Wabash

Warren

Washington

Wayne

White

Whiteside

Will

Williamson
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ILLINOIS

FEMA PA + HM: $123 M

HUD CDBG-DR: $188 M 4116: SEVERE STORMS, 4157: SEVERE STORMS,

FEMA + H U D ASSISTANC E: $31 1 M 1960: SAE"lvnEgﬁng:ll‘éTr%RR;TORM 1991: SE\;E?)E)S;I;\]OGRMS AND STRAIGH:LIEIDI‘(I)%mlgDS, AND STRAIGI:_'(I;—;EIEDV(\;IEISDS, AND 4461: SE\;E%E)[S):;‘?(?MS AND
# of Climate
Disasters Total FEMA
County Name 2011-2021 Obligations PA Obligations HM Obligations = PA Obligations = HM Obligations = PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations
__
Adams County 3 $4,365,163 $464,810 $2,331,261 $1,569,092
Alexander County 2 $3,296,634 $1,948,607 $0 $1,348,027 $0
Bond County 1 $0 $0 $0
Boone County 1 $250,934 $250,934 $0
Brown County 2 $103,662 $49,311 $0 $54,351 $0
Bureau County 3 $2,006,086 $268,314 $0 $1,415,886 $0 $321,886 $0
Calhoun County 3 $1,889,896 $49,770 $0 $1,026,593 $0 $813,532 $0
Carroll County 3 $229,293 $129,866 $0 $74,901 $0 $24,527 $0
Cass County 3 $1,316,768 $82,185 $0 $452,015 $0 $735,730 $46,839
Champaign County 1 $0 $0 $0
Christian County 1 $1,980 $1,980 $0
Clark County 2 $155,879 $75,099 $0 $80,780 $0
Clay County 1 $25,318 $25,318 $0
Clinton County 0 $0
Coles County 1 $14,504 $14,504 $0
Cook County 2 $24,144,757 $16,235,155 $0 $0 $7,909,602
Crawford County 2 $122,658 $22,789 $0 $72,558 $27,311
Cumberland County 1 $54,586 $0 $54,586
De Witt County 0 $0
DeKalb County 2 $410,795 $410,795 $0 $0 $0
Douglas County 3 $352,288 $0 $352,288 $0 $0 $0 $0
DuPage County 2 $11,272,069 $3,050,825 $0 $1,960,779 $6,260,464
Edgar County 1 $23,439 $23,439 $0
Edwards County 0 $0
Effingham County 1 $25,572 $25,572 $0
Fayette County 2 $0 $0 $0 $0 $0
Ford County 1 $79,362 $79,362 $0
Franklin County 1 $444,965 $444,965 $0
Fulton County 3 $908,733 $190,101 $0 $670,001 $0 $48,630 $0
Gallatin County 1 $578,525 $578,525 $0
Greene County 2 $1,929,022 $94,388 $0 $1,834,634 $0
Grundy County 3 $1,883,724 $201,218 $0 $1,192,072 $490,433 $0 $0
Hamilton County 1 $123,297 $123,297 $0
Hancock County 3 $1,180,082 $142,327 $0 $212,383 $0 $825,372 $0
Hardin County 1 $160,869 $160,869 $0
Henderson County 3 $501,568 $82,313 $0 $67,661 $0 $351,593 $0
Henry County 3 $668,163 $239,377 $0 $0 $0 $428,787 $0
Iroquois County 0 $0
Jackson County 2 $1,595,866 $788,703 $0 $807,163 $0
Jasper County 2 $6,260 $6,260 $0 $0 $0
Jefferson County 1 $0 $0 $0
Jersey County 1 $1,209,467 $1,209,467 $0
Jo Daviess County 1 $200,632 $200,632 $0
Johnson County 0 $0
Kane County 2 $1,825,320 $1,825,320 $0 $0 $0
Kankakee County 0 $0
Kendall County 1 $535,584 $535,584 $0
Knox County 3 $786,245 $342,866 $0 $191,065 $0 $209,700 $42,613
Lake County 2 $5,548,949 $2,727,346 $0 $1,310,660 $1,510,942
LaSalle County 3 $2,882,619 $452,755 $147,002 $2,282,863 $0 $0 $0
Lawrence County 2 $299,344 $176,744 $0 $70,880 $51,720
Lee County 2 $504,387 $206,043 $0 $298,344 $0
Livingston County 2 $295,350 $140,760 $0 $154,590 $0
Logan County 1 $89,019 $89,019 $0
Macon County 0 $0
Macoupin County 0 $0
Madison County 1 $12,954,127 $12,954,127 $0
Marion County 2 $337,922 $39,798 $0 $298,124 $0
Marshall County 2 $1,095,996 $92,021 $0 $1,003,975 $0
Mason County 2 $152,041 $64,432 $67,595 $20,014 $0
Massac County 2 $516,623 $382,146 $134,477 $0 $0
McDonough County 2 $814,023 $181,823 $0 $632,200 $0
McHenry County 2 $2,814,983 $1,579,863 $0 $452,682 $782,439
McLean County 1 $529,224 $529,224 $0
Menard County 1 $76,812 $76,812 $0
Mercer County 3 $3,429,226 $120,303 $0 $944,672 $24,998 $2,339,253 $0
Monroe County 2 $669,390 $113,742 $0 $555,648 $0
Montgomery County 0 $0
Morgan County 3 $1,196,712 $116,722 $0 $261,743 $0 $818,247 $0
Moultrie County 1 $33,459 $0 $33,459
Ogle County 2 $553,886 $340,667 $0 $213,219 $0
Peoria County 2 $5,211,920 $610,836 $0 $2,238,415 $2,362,669
Perry County 1 $87,373 $87,373 $0
Piatt County 0 $0
Pike County 3 $1,990,789 $215,052 $0 $127,433 $0 $1,648,304 $0
Pope County 2 $157,992 $157,992 $0 $0 $0
Pulaski County 1 $841,810 $841,810 $0
Putnam County 2 $206,689 $35,959 $0 $170,730 $0
Randolph County 2 $1,013,151 $102,837 $0 $910,313 $0
Richland County 1 $0 $0 $0
Rock Island County 3 $4,967,942 $397,086 $0 $570,115 $62,504 $3,938,238 $0
Saline County 1 $705,817 $492,269 $213,548
Sangamon County 1 $623,019 $623,019 $0
Schuyler County 3 $778,103 $54,969 $0 $441,728 $0 $281,406 $0
Scott County 3 $1,370,681 $72,077 $0 $265,896 $0 $1,032,708 $0
Shelby County 2 $313,722 $3,525 $0 $310,197 $0
St. Clair County 1 $890,649 $890,649 $0
Stark County 2 $546,006 $45,182 $0 $461,586 $39,238
Stephenson County 2 $878,542 $198,774 $0 $679,768 $0
Tazewell County 3 $3,225,290 $376,575 $0 $786,471 $2,062,244 $0 $0
Union County 2 $305,987 $203,617 $0 $102,371 $0
Vermilion County 1 $0 $0 $0
Wabash County 2 $30,108 $30,108 $0 $0 $0
Warren County 2 $337,914 $101,522 $0 $236,392 $0
Washington County 3 $17,303 $17,303 $0 $0 $0 $0 $0
Wayne County 2 $68,545 $68,545 $0 $0 $0
White County 1 $828,596 $828,596 $0
Whiteside County 3 $565,395 $229,319 $0 $0 $66,218 $269,858 $0
Will County 3 $3,543,965 $2,232,434 $0 $1,311,531 $0 $0 $0
Williamson County 1 $418,367 $418,367 $0
Winnebago County 2 $3,982,017 $975,010 $54,750 $0 $2,952,257
Woodford County 3 $383,454 $143,861 $239,593

Total FEMA Allocation $122,754,001 $48,259,661 $998,267 $13,938,557 $882,125 $32,630,739 $26,044,652 mm $57,003,152 $612,503
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St. Joseph LaGrange Steuben
LaPorte Elkhart

Porter
Lake Noble  DeKalb

Marshall
NEC Kosciusko

Whitley
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Huntington

Newton Wabash
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White Miami Wells Adams

Benton Carroll

Grant

Howard Blackford Jay
Tippecanoe
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Clinton  Tipton
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Madison Randolph

Fountain Montgomery Boone Hamilton

Henry
Wayne
Vermillion — . Marion Hancock
[ Hendricks
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Rush Fayette Union
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8 ay Franklin

Decatur

DT Bartholomew
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Sullivan Ripley
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Dearborn

Jennings
Ohio
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Lawrence Jefferson
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Washington
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Clark
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Dubois
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Harrison

Warrick Perry
Posey Spencer

Vanderburgh

INDIANA STATISTICS SUMMARY (2011 - 2021)
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2ND LOWEST

2ND LOWEST

CLARK,
VANDERBURGH,
JEFFERSON,
WARRICK

224

224

MARION,
ST. JOSEPH

$46.5 MILLION

4TH LOWEST

67 MILLION

§7

$5 BILLION

CLIMATE DISASTER DECLARATIONS

NUMBER OF DISASTERS IN THE COUNTRY

PER CAPITA SPENDING ON CLIMATE DISASTERS IN THE NATION

COUNTIES WITH THE HIGHEST DISASTER OCCURENCES

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

FEDERAL SPENDING ON CLIMATE DISASTERS IN THE COUNTRY

COUNTY WITH THE HIGHEST FEDERAL SPENDING ON CLIMATE
DISASTERS

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE

MAPPING THE IMPACT 203




DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

L

disaster
declarations

Sixty-nine counties in Indiana have
experienced a recent disaster.

Clark, Vanderburgh, Jefferson,
and Warrick counties have had the
highest number of disasters in the
state: 3 disasters each.

Number of Disaster Events

Major Disaster Declarations
(2011-2021)

0 occurences

1 occurrence

2-3 occurences
I 4-6 occurrences

B 7-9 occurrences
Source: FEMA 2021

Bl 10+ occurrences Maps courtesy of iParametrics

FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

416 .8\

post-disaster
assistance

$46.5M FEMA obligations ;

$0 HUD CDBG-DR Funds /!

$46.5M FEMA + HUD assistance ¢

§7 per capita cost ,

Indiana has the second lowest
per capita spending on climate
disasters in the country.

Clark County has received the most
post-disaster FEMA assistance in
the state: $3.5 million.

FEMA Public Assistance and Hazard
Mitigation
Federal Share Obligated (2011-2021)

$0 to $100K

$100K to $1M
$1M to $10M
$10M to $50M
I $50M to $100M
B $100M to 518 Source: FEMA 2021
Bl $1Bto $9B Maps courtesy of iParametrics
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value || missing electric outage data
0.0-0.2 0 - 60 minutes
1 0.2-04 [ 60 - 120 minutes
P 0.4-0.46 [0 120 - 240 minutes
B 046-08 Source: CDC/ATSDR 2018 Social B 240 - 456 minutes Source: U.S. Energy Information
Vulnerability Index Administration
Bl os8-10 Maps courtesy of iParametrics Bl 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

St. Joseph and Marion counties
have a high risk of climate

disasters, high population
densities, high poverty, and high
health risks.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Adams

Allen

Bartholomew

Benton

Blackford

Boone

Brown

Carroll

Cass

Clark

Clay

Clinton

Crawford

Daviess

Dearborn

Decatur

DeKalb

Delaware

Dubois

Elkhart

Fayette

Floyd

Fountain

Franklin

Fulton

Gibson

Grant

Greene

Hamilton

Hancock

Harrison

Hendricks

Henry

Howard

Huntington

Jackson

Jasper

Jay

Jefferson

Jennings

Johnson

Knox

Kosciusko

LaGrange

Lake

LaPorte

Lawrence

Madison

Marion
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County Name

High

Population

Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Marshall

Martin

Miami

Monroe

Montgomery

Morgan

Newton

Noble

Ohio

Orange

Owen

Parke

Perry

Pike

Porter

Posey

Pulaski

Putnam

Randolph

Ripley

Rush

Scott

Shelby

Spencer

St. Joseph

Starke

Steuben

Sullivan

Switzerland

Tippecanoe

Tipton

Union

Vanderburgh

Vermillion

Vigo

Wabash

Warren

Warrick

Washington

Wayne

Wells

White

Whitley

IMAGE RIGHT: A PARTIALLY COLLAPSED BRICK BUILDING IN DOWNTOWN MOORESVILLE, INDIANA AFTER A TORNADO.| NWS INDIANAPOLIS
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INDIANA

TOTAL: 4 DISASTERS

1997: SEVERE STORMS,
STRAIGHT-LINE WINDS, AND

FEMA PA + HM: $46 M
HUD CDBG-DR: none
FEMA + HUD ASSISTANCE: $46 M

4058: SEVERE STORMS,

STRAIGHT-LINE WINDS, AND 4173: SEVERE WINTER STORM 4363: SEVERE STORMS AND

TORNADOES TORNADOES AND SNOWSTORM FLOODING
# of Climate
Disasters 2011- Total FEMA
County Name 2021 Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations

Adams County 0

Allen County 1 $1,075,020 $700,342 $374,677

Bartholomew County 0 $0

Benton County 2 $53,606 $15,081 $0 $38,525 $0
Blackford County 1 $34,193 $34,193 $0

Boone County 1 $184,582 $184,582 $0

Brown County 0 $0

Carroll County 1 $0 $0 $0
Cass County 0

w

Clark County $3,506,353 $1159,359 80| $1,450,416 m__ $654,098 $242,480

Clay County 2 $1,532,236 $442,851 $1,048,920 $40,466

Clinton County 1 $35,449 $35,449 $0

Crawford County 2 $101,202 $21,596 $0 $79,607 $0
Daviess County 1 $112,303 $112,303 $0

Dearborn County 2 $670,500 $327,375 $0 $343,125 $0
Decatur County 0 $0

DeKalb County 0 $0

Delaware County 0 $0

Dubois County 1 $131,352 $131,352 $0

Elkhart County 1 $1,129,649 $770,411 $359,238
Fayette County 0 $0

Floyd County 2 $1,157,584 $873,195 $0 $284,389 $0
Fountain County 0 $0

Franklin County 1 $87,609 $87,609 $0

Fulton County 2 $338,956 $38,109 $0 $300,847 $0
Gibson County 2 $412,209 $152,956 $0 $259,253 $0
Grant County 0 $0

Greene County 0 $0

Hamilton County 1 $864,678 $864,678 $0

Hancock County 0 $0

Harrison County 2 $329,986 $296,420 $0 $33,566 $0
Hendricks County 1 $356,186 $356,186 $0

Henry County 0 $0

Howard County 0 $0

Huntington County 1 $94,706 $94,706 $0

Jackson County 1 $713,128 $713,128 $0

Jasper County 2 $2,986,278 $55,835 $0 $2,930,443 $0
Jay County 0
-E-E__-ﬂ
Jennings County 1 $76 844 $76 844

Johnson County 1 $252,717 $252,717 $0

Knox County 1 $207,006 $207,006 $0

Kosciusko County 2 $185,231 $185,231 $0 $0 $0
LaGrange County 1 $66,075 $66,075 $0

Lake County 2 $765,993 $765,993 $0 $0 $0
LaPorte County 1 $537,515 $537,515 $0
Lawrence County 1 $249,473 $249,473 $0

Madison County 1 $272,784 $272,784 $0

Marion County 1 $2,049,517 $2,049,517 $0

Marshall County 1 $603,430 $343,480 $259,950
Martin County 1 $39,078 $39,078 $0

Miami County 0 $0

Monroe County 1 $47,644 $47,644 $0

Montgomery County 1 $79,033 $79,033 $0

Morgan County 1 $564,461 $564,461 $0

Newton County 2 $174,537 $48,466 $0 $126,072 $0
Noble County 1 $106,461 $106,461 $0

Ohio County 2 $743,403 $342,727 $0 $400,676 $0
Orange County 1 $187,450 $168,730 $18,720

Owen County 1 $0 $0 $0

Parke County 2 $111,163 $73,888 $0 $37,274 $0

Perry County 2 $644,003 $294,193 $0 $349,810 $0
Pike County 1 $116,143 $116,143 $0

Porter County 1 $1,039,559 $1,039,559 $0
Posey County 1 $218,027 $218,027 $0

Pulaski County 1 $19,911 $19,911 $0
Putnam County 2 $212,833 $141,365 $0 $71,468 $0

Randolph County 0 $0

Ripley County 2 $117,218 $50,730 $0 $66,488 $0

Rush County 0 $0

Scott County 2 $206,690 $192,634 $0 $14,057 $0

Shelby County 0 $0

Spencer County 2 $158,580 $41,367 $0 $117,213 $0
St. Joseph County 1 $1,220,372 $670,841 $549,532
Starke County 2 $373,945 $35,943 $0 $338,002 $0
Steuben County 0 $0

Sullivan County 2 $283,709 $224,852 $0 $58,858 $0

Switzerland County 2 $1,200,205 $746,401 $0 $453,805 $0
Tippecanoe County 0 $0

Tipton County 1 $300,729 $47,138 $253,591

‘Union County 0

3 52318315 ——m-m
Vermillion County $271,839 $54,329 $217,511

Vigo County $169,015 $169,015 $0

Wabash County $174,017 $88,317 $0 $85,701 $0
Warren County $74,346 $74,346 $0

$1,099,980

Warrick County $650,885 $439,957

P N O R NESHERL N B N

Washington County $258,207 $90,304 $0 $167,903 $0

Wayne County $455,766 $455,766 $0

Wells County $0

White County $74,074 $74,074 $0 $0 $0
‘Whitley County $88,624 $88,624
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IOWA STATISTICS SUMMARY (2011 - 2021)
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4TH HIGHEST

ALL

WINNESHIEK

19

JOHNSON, LEE,
DECATUR, POLK

$717 MILLION

POTTAWATTAMIE

3.1 MILLION

$228

$2.8 BILLION

CLIMATE DISASTER DECLARATIONS

NUMBER OF DISASTER DECLARATIONS IN THE NATION

COUNTIES HAVE HAD DISASTERS IN TEN YEARS

COUNTY WITH THE HIGHEST DISASTER OCCURENCES

COUNTIES WITH FIVE OR MORE DISASTERS

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

COUNTY WITH THE HIGHEST FEDERAL SPENDING ON CLIMATE
DISASTERS

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE

MAPPING THE IMPACT

215




DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

disaster
declarations

Every county in lowa has had
a climate disaster.

lowa has the 4th highest

number of climate disasters

in the nation.

Winneshiek County has h
the highest number of recent
disasters in the state: 8
disasters.

Number of Disaster Events

Major Disaster Declarations
(2011-2021)

0 occurences

1 occurrence

2-3 occurences
I 4-6 occurrences
B 7-9 occurrences

I 10+ occurrences

ad

Source: FEMA 2021
Maps courtesy of iParametrics

FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS

OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

S71 7V

post-disaster
assistance

$466M FEMA obligations

$251M HUD CDBG-DR Funds

216 MAPPING THE IMPACT

$717M FEMA + HUD assistance

$228 per capita cost

Pottawattamie County has

received the most post-
disaster FEMA funds in the
state: $42 million.

FEMA Public Assistance and Hazard
Mitigation
Federal Share Obligated (2011-2021)

$0 to $100K

$100K to $1M
$1M to $10M
$10M to $50M
I $50M to $100M
B $100M to 518 Source: FEMA 2021
Bl $1Bto $9B Maps courtesy of iParametrics

lowa is still receiving federal
funds from the 1977 Storm.
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SOCIAL VULNERABILITY INDEX 2011-2021
AREAS OF GREATEST SOCIAL VULNERABILITY

Ringgold, Lee, Decatur, Johnson,
and Wayne counties have high
poverty rates, high diversity of

hazard risks, and low investments
from previous disasters.

Social Vulnerability Index

CDC (2018)
No Value
0.0-0.2

0.2-0.4
P o0.4-0.6

B 0.6-08
B 0s-10
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Source: CDC/ATSDR 2018 Social
Vulnerability Index

Maps courtesy of iParametrics

ENERGY RELIABILITY 2011-2021

COUNTIES AT GREATEST RISK OF POWER OUTAGES

Crawford County has high social
vulnerability and low energy

reliability.

Aggregated Annual Electric Outage Duration
Including major events - SAIDI_W_MED

missing electric outage data
| 0 - 60 minutes

60 - 120 minutes
120 - 240 minutes

B 240 - 456 minutes Source: U.S. Energy Information
. Administration
B 456- 7,700 minutes

Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Decatur, Johnson, Lee, Polk, and
Wayne counties have high risk

of climate disasters and other
compounding risks.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Adair

0
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Audubon
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High High Percent
Population of Population | High Poverty High Health | Types of High Total Risk
County Name ty Climate Risk Sea Level Count
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IMAGE RIGHT: FLOODED MISSISSIPPI RIVER AT RIVERSIDE PARK IN MUSCATINE, IOWA. THE FLOODED RIVER IN THIS JUNE 2013 PHOTO HAS CLOSED THE
PARK, AND CAUSED BUSINESS US 61 AND IOWA HIGHWAY 92 TO BE DETOURED TO HIGHER GROUND. | ROGER DESCHER
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IOWA

TOTAL: 21 DISASTERS 2 2013 .24 245 206 207 208 2019 20200
FEMA PA + HM: $466 M

HUD CDBG-DR: $251 M 1977: SEVERE STORMS, 4016: SEVERE STORMS, 4119: SEVERE STORMS, 4181: SEVERE STORMS, 4184: SEVERE STORMS, 4187: SEVERE STORMS, 4234: SEVERE STORMS, 4281: SEVERE STORMS, 4334: SEVERE STORMS, 4386: SEVERE STORMS,
FEMA + H U D ASS'STANC E: $71 7 M TORNADOES, AND STRAIGHT- STRAIGHT-LINE WINDS, AND 4018: SEVERE STORMS AND STRAIGHT-LINE WINDS, AND 4126: SEVERE STORMS, 4135: SEVERE STORMS, TORNADOES, STRAIGHT-LINE TORNADOES, STRAIGHT-LINE TORNADOES, STRAIGHT-LINE TORNADOES, STRAIGHT-LINE STRAIGHT-LINE WINDS, AND 4289: SEVERE STORMS AND TORNADOES, STRAIGHT-LINE TORNADOES, STRAIGHT-LINE 4392: SEVERE STORM AND 4421: SEVERE STORMS AND 4430: SEVERE STORMS AND 4561: SEVERE STORMS AND
LINE WINDS 1998: FLOODING FLOODING FLOODING 4114: SEVERE WINTER STORM FLOODING TORNADOES, AND FLOODING TORNADOES, AND FLOODING WINDS, AND FLOODING WINDS, AND FLOODING WINDS, AND FLOODING WINDS, AND FLOODING FLOODING FLOODING WINDS, AND FLOODING WINDS, AND FLOODING TORNADOES FLOODING FLOODING 4557: SEVERE STORMS STRAIGHT-LINE WINDS
# of Climate
Disasters Total FEMA

County Name 2011-2021 Obligations PA Obligations HM Obligations PA Obligations = HM Obligations PA Obligations HM Obligations = PA Obligations = HM Obligations PA Obligations HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations = PA Obligations = HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations = HM Obligations = PA Obligations = HM Obligations
—-m-n
Adair County 2 $102,182 $4,768 $97,413

Adams County 2 $492,461 $137,718 $354,743
______________-E__-ﬁ__-E-E-ﬁ-!!__—_-ﬁ______
Appanoose County 4 $574,219 $165,047 $0 $65,979 $343,193

Audubon County 3 $837,309 $267,629 $0 $319,737 $0 $249,943 $0

Benton County 5 $3,685,428 $2,103,913 $60,030 $255,106 $0 $26,976 $30,112 $242,121 $7,064 $960,106 $0
Black Hawk County 2 $3,411,570 $477,929 $0 $1,688,873 $1,244,768

Boone County 2 $1,535,953 $311,543 $0 $1,224,410 $0
Bremer County 3 $2,856,127 $277,929 $1,415,330 $610,419 $534,862 $17,588
____________-!!-E________-E-!!-E__-ﬁ______
Buena Vista County 5 $8 624,141 $7,419 $1,061,048 $432,381 $216,053 $6,874,238 $33,001
____________-E__-E-E-E________-ﬁ______
Calhoun County 1

Carroll County 1 $217,511 $217,511 $0

Cass County 1 $204,442 $204,442 $0

Cedar County 4 $1,400,449 $149,618 $0 $397,417 $0 $438,385 $0 $383,941 $31,089
Cerro Gordo County 2 $815,483 $296,495 $0 $518,988 $0

Cherokee County 5 $8,682,212 $0 $0 $2,915,715 $1,363,407 $615,742 $0 $209,503 $0 $3,534,852 $42,993

Chickasaw County 6 $2,442,962 $81,891 $0 $89,150 $0 $218,868 $0 $1,523,122 $0 $423,071 $0 $106,861 $0

Clarke County 1 $82,002 $82,002 $0

Clay County 5 $2,273,967 $77,882 $62,654 $976,849 $535,543 $621,038
————————————-n-m——————m-n-@m————m——————
Clinton County 3 $3 363,220 $154,338 $1,724,028 $954,443 $530,412

Crawford County 3 $1,847,977 $318,984 $0 $548,473 $0 $980,521 $0

Dallas County 4 $2,096,297 $695,806 $0 $317,716 $0 $334,847 $0 $708,367 $39,561
Davis County 4 $1,595,462 $185,786 $0 $43,253 $0 $1,132,688 $0 $233,736 $0

Decatur County 3 $685,027 $237,737 $0 $437,945 $0 $9,346 $0

Delaware County 4 $564,217 $108,569 $0 $192,832 $0 $174,553 $0 $88,264 $0

Des Moines County 6 $5,072,229 $412,553 $21,000 $624,235 $0 $702,227 $0 $318,217 $14,159 $148,087 $0 $2,831,750 $0

Dickinson County 5 $815,728 $196,762 $0 $60,126 $0 $187,306 $0 $141,816 $0 $229,719 $0

Dubuque County 2 $3,750,108 $3,434,077 $0 $316,031 $0

Emmet County 3 $440,076 $140,634 $0 $46,806 $0 $230,586 $22,050

Fayette County 6 $2,882,310 $228,750 $0 $592,512 $24,859 $188,145 $0 $136,343 $0 $1,319,445 $0 $392,257 $0

Floyd County 5 $1,865,570 $537,137 $0 $50,634 $0 $734,420 $0 $504,740 $0 $38,640 $0

Franklin County 4 $1,177,725 $132,908 $0 $91,716 $0 $53,076 $0 $900,025 $0

Fremont County 2 $29,679,729 $5,754,100 $0 $18,725,954 $5,199,675

Greene County 3 $800,167 $232,395 $0 $530,263 $0 $37,508 $0
Grundy County 4 $1,809,501 $472,514 $0 $509,215 $0 $612,377 $0 $215,395 $0
Guthrie County 3 $1,254,631 $233,342 $0 $871,685 $51,604 $98,000 $0
Hamilton County 3 $2,018,262 $218,981 $0 $251,716 $0 $1,547,565 $0

Hancock County 3 $610,528 $192,260 $0 $125,381 $0 $292,888 $0

Hardin County 4 $2,795,453 $122,179 $0 $183,039 $0 $2,092,158 $0 $398,077 $0
Harrison County 2 $8,626,697 $786,847 $0 $7,839,850 $0

Henry County 2 $1,190,128 $274,889 $915,239
————————————-m-@——————-@-@m——-@——m——————
Humboldt County 3 $2,728,556 $143,705 $175,308 $2,409,544

Ida County 5 $1,194,538 $0 $0 $141,304 $0 $80,847 $0 $0 $0 $972,386 $0

lowa County 5 $1,274,687 $64,295 $0 $304,840 $0 $245,382 $0 $427,622 $0 $93,087 $139,460
Jackson County 4 $975,813 $309,091 $0 $239,147 $0 $288,621 $0 $138,954 $0
Jasper County 4 $2,153,391 $332,980 $0 $223,197 $0 $675,822 $0 $921,392 $0
Jefferson County 2 $149,215 $149,215 $0 $0 $0

Johnson County 4 $7,305,194 $720,554 $0 $2,852,775 $0 $1,692,084 $1,041,907 $720,063 $277,812
Jones County 5 $2,294,116 $43,690 $0 $199,677 $0 $1,235,925 $0 $0 $0 $790,990 $23,834
Keokuk County 4 $775,791 $176,704 $0 $36,791 $0 $154,273 $0 $408,022 $0

Kossuth County 3 $2,924,144 $125,529 $0 $524,042 $0 $2,274,573 $0

Lee County 6 $4,567,974 $1,066,746 $0 $123,658 $0 $338,418 $0 $139,254 $0 $88,259 $0 $2,811,640 $0

Linn County 4 $28,418,216 $605,363 $0 $4,023,123 $0 $7,797,371 $0 $15,959,392 $32,966
Louisa County 2 $1,174,187 $389,053 $0 $785,134 $0

Lucas County 3 $600,251 $192,890 $0 $124,046 $0 $283,314 $0

Lyon County 5 $7,934,268 $490,859 $0 $201,105 $0 $4,569,157 $1,223,303 $573,245 $0 $876,600 $0

Madison County 1 $170,381 $170,381 $0

Mahaska County 3 $401,734 $136,907 $0 $145,311 $0 $119,516 $0

Marion County 3 $316,353 $67,405 $0 $248,949 $0 $0 $0

Marshall County 5 $4,164,485 $316,426 $0 $430,584 $0 $2,470,475 $0 $39,976 $0 $907,024 $0
Mills County 3 $39,329,566 $1,230,045 $0 $101,585 $0 $17,168,149 $20,829,787

Mitchell County 6 $2,306,632 $1,569,415 $0 $328,483 $0 $201,515 $0 $77,234 $0 $0 $0 $129,985 $0

Monona County 4 $4,976,797 $531,289 $0 $1,168,476 $0 $409,668 $0 $2,867,364 $0

Monroe County 4 $1,184,024 $95,710 $0 $61,880 $0 $842,432 $0 $184,003 $0

Montgomery County 2 $454,401 $372,856 $0 $81,545 $0

Muscatine County 4 $2,216,157 $707,629 $0 $293,271 $0 $708,311 $406,169 $100,777 $0
O'Brien County 4 $1,984,787 $257,209 $0 $111,598 $0 $1,354,075 $0 $261,905 $0

Osceola County 4 $1,218,765 $291,562 $0 $131,392 $0 $540,172 $0 $255,639 $0

Page County 1 $362,719 $362,719 $0

Palo Alto County 4 $2,698,686 $68,585 $0 $361,329 $0 $1,087,382 $0 $1,181,390 $0

Plymouth County 3 $1,870,161 $625,722 $0 $137,116 $0 $1,107,323 $0

Pocahontas County 4 $599,444 $14,778 $0 $154,135 $0 $187,647 $0 $242,883 $0

Polk County 3 $12,263,293 $3,893,661 $1,335,456 $1,221,422 $64,168 $5,748,587 $0
Pottawattamie County 3 $41,601,524 $16,659,317 $2,907,087 $1,709,903 $0 $18,355,399 $1,969,818

Poweshiek County 3 $2,171,873 $313,232 $0 $172,843 $0 $1,375,255 $310,542
Ringgold County 3 $1,324,097 $524,556 $0 $465,559 $0 $333,981 $0

Sac County 4 $342,348 $58,839 $0 $0 $0 $119,861 $0 $163,648 $0

Scott County 2 $4,123,074 $3,520,461 $0 $602,613 $0
Shelby County 2 $598,219 $215,791 $0 $382,428 $0

Sioux County 5 $4,383,672 $206,372 $0 $239,276 $0 $2,093,139 $197,757 $852,765 $13,272 $781,091 $0

Story County 4 $2,881,949 $67,549 $0 $343,862 $0 $418,393 $0 $2,030,958 $21,188
Tama County 5 $2,888,450 $411,019 $0 $388,268 $0 $189,685 $0 $388,963 $0 $52,562 $0 $1,457,953 $0
Taylor County 1 $107,283 $107,283 $0

Union County 1 $1,306,610 $1,291,070 $15,540

Van Buren County 2 $151,852 $98,346 $0 $53,505 $0

Wapello County 3 $1,962,925 $1,032,922 $0 $16,916 $0 $913,087 $0

Warren County 3 $785,411 $66,736 $0 $456,703 $0 $261,972 $0

Washington County 2 $115,043 $74,141 $0 $40,902 $0
Wayne County 4 $1,158,038 $453,562 $0 $36,021 $0 $254,776 $0 $413,679 $0

Webster County 3 $7,394,724 $64,540 $0 $841,987 $0 $6,488,196 $0

Wlnnebago County 4 $346,725 $70,645 $135,894 $140,186
——————————————-n——m——-n-m——m——————
Woodbury County 4 $20 065,774 $3,263,450 $2,182,872 $311,070 $14,308,382

Worth County 2 $166,615 $166,615 $0 $0 $0

Wright County 6 $930,595 $129,553 $145,298 $29,205 $129,714 $208,761 $288,064

Total FEMA Allocation _ $465,822,432 $2,702,114 $31,980 $46,273,269 $3,277,062 $5,743,592 $99,476 $4,132,709 $145,845 $12,480,066 $1,131,241 $7,594,458 $349,926 $20,524,116 $1,852,213 $4,551,831 $104,002 $5,532,168 $60,497 $17,806,184 $1,667,206 $14,338,941 $1,394,087 $7,078,538 $87 168 $5,398,419 $1,027,710 $16,783,201 $3,292,682 $5,767,668 $769,867 $16,116,418 $1,749,436 $3,093,996 $641,494 $174,376,741 $30,507,564 $609,263 m $45,271,525 $1,281,558 $176,204 m
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KANSAS STATISTICS SUMMARY (2011 - 2021)
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WYANDOTTE

$175 MILLION

WYANDOTTE

2.9 MILLION

$60

$3 BILLION

CLIMATE DISASTER DECLARATIONS

COUNTY WITH THE HIGHEST DISASTER OCCURENCES

COUNTIES WITH FIVE OR MORE DISASTERS

SUPERFUND SITES

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

COUNTY WITH THE HIGHEST FEDERAL SPENDING ON CLIMATE
DISASTERS

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE
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DISASTER OCCURRENCES 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY

—| /o
11D
disaster

X All but two counties in Kansas have
declarations

had a disaster declaration in recent

years.

Number of Disaster Events

Rice County has had the highest

number of recent disasters in the

Major Disaster Declarations state: 8 disasters.

(2011-2021)
0 occurences

1 occurrence
2-3 occurences
I 4-6 occurrences

B 7-9 occurrences
Source: FEMA 2021

Bl 10+ occurrences Maps courtesy of iParametrics
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FEDERAL ASSISTANCE 2011-2021

POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

175

post-disaster
assistance

Wyandotte County has received the
most post-disaster FEMA funds in

the state: $4.9 million.

FEMA Public Assistance and Hazard $175M FEMA obligations

Mitigation

Federal Share Obligated (2011-2021) $0 HUD CDBG-DR Funds
$0 to $100K
$100K to $1M $175M FEMA + HUD assistance
$1M to $10M
$10M to $50M $60 per capita cost

I $50M to $100M

Bl 5100M to 18 Source: FEMA 2021
B $1B to $9B Maps courtesy of iParametrics

MAPPING THE IMPACT 229



SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Wyandotte, Cherokee, Neosho,
Labette, Montgomery, and
Crawford counties have high
poverty, high diversity of hazard
risks, and low investments from
previous disasters.

5
B EEE - B

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value || missing electric outage data
0.0-0.2 [ ] 0- 60 minutes
[ 02-04 [ | 60-120 minutes
P 0.4-0.46 [0 120 - 240 minutes
Moo e cocinionionn - 200 15 minute
Il 08-10 Maps courtesy of iParametrics Bl 456- 7,700 minutes Maps courtesy of APTIM
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COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Wyandotte County has high risk of
climate disasters, high population

density, high poverty, and high
health risks.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count
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0

Anderson

Atchison

Barber

Barton

Bourbon

Brown

Butler

Chase

Chautauqua
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County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Labette

1

w

Lane

Leavenworth

Lincoln

Linn

High High Percent
Population of Population | High Poverty High Health | Types of High Total Risk
County Name Density Change Rate Risk Climate Risk Sea Level Count
Washington 0
Wichita 2 !
Wilson 0
Woodson 0
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Seward

Shawnee

NN IA~IN|>

Sheridan

Sherman

-

Smith

Stafford

Stanton

Stevens

Sumner

Thomas

Trego

Wabaunsee

Wallace
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KANSAS

TOTAL: 13 DISASTERS 20112012 2013 2015 2016 2017 2018 2019

FEMA PA + HM: $175 M

HUD CDBG-DR: none 4449: SEVERE STORMS,
FEMA + HUD ASSISTANCE: $175 M STRAIGHTLINE WINDS, TORNADOES, STRAIGHT-LINE STRAIGHTLINEWINDS,  TORNADOES, STRAIGHTLINE  4267: SEVERE STORMS AND ‘SNOWSTORM, STRAIGHT.INE  STRAIGHT.LINEWINDS, AND  STRAIGHTLINE WINDS,AND  STRAIGHTLINE WINDS, AND  TORNADOES, FLOODING
TORNADOES, AND FLOO[;ING 4035: FLOODING WINDS, Al,‘lD FLOODING 4112: SNOWSTORM TORNADOES, AND FLOO[;ING WINDS, Al,JD FLOODING FLOODING 4304: SEVERE WINTER STORM WINDS, AliD FLOODING FLOODING ' FLOODING ' FLOODING ' LANDSLIDES, A,ND MUDSLII,JES
# of Climate
Disasters 2011- Total FEMA

County Name 2021 Obligations PA Obligations HM Obligations PA Obligations HM Obligations = PA Obligations = HM Obligations = PA Obligations = HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations = PA Obligations = HM Obligations PA Obligations = HM Obligations PA Obligations HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations PA Obligations HM Obligations PA Obligations = HM Obligations
$1,356.101.52
Allen County 1 $26,455 $26,454.87 $0.00
Anderson County 2 $732,155 $196,761.50 $0.00 $535,393.63 $0.00
Atchison County 3 $919,290 $453,753.20 $0.00 $353,293.63 $0.00 $112,243.56 $0.00
Barber County 5 $1,478,890 $26,703.93 $0.00 $0.00 $0.00 $157,781.85 $0.00 $87,795.55 $0.00 $412,370.85 $794,238.00
BartonCounty | 7 sussl soo0l soool | | | | sssseisl 5000l 253138 s000| sepos2al soool | | smepes) s | | | | | | swcore|  $000| $89312609] 5000
Bourbon County 2 $568,023 $191,762.80 $20,192.00 $356,067.81 $0.00
Brown County 2 $318,761 $176,287.71 $0.00 $142,472.88 $0.00
Butler County 3 $3,340,468 $686,480.00 $0.00 $471,173.45 $0.00 $2,182,814.66 $0.00
Chase County 3 $338,650 $50,708.24 $0.00 $105,021.81 $0.00 $182,920.34 $0.00
Chautauqua County 2 $224,966 $80,747.52 $0.00 $144,218.85 $0.00
Cherokee County 4 $1,636,426 $50,809.89 $341,130.00 $0.00 $748,774.20 $185,663.04 $99,174.15 $210,874.41 $0.00
Cheyenne County 3 $186,128 $46,416.89 $77,992.50 $43,509.67 $0.00 $18,208.64 $0.00

Clark County 3 $65,807 $0.00 $0.00 $65,807.11 $0.00 $0.00 $0.00
Clay County 5 $1,462,283 $537,181.67 $0.00 $147,695.36 $464,031.00 $211,272.63 $0.00 $48,086.94 $0.00 $54,015.06 $0.00
Cloud County 4 $375,912 $153,537.04 $0.00 $219,338.08 $0.00 $0.00 $0.00 $3,037.09 $0.00
Coffey County 3 $210,106 $23,646.30 $0.00 $165,597.93 $0.00 $20,862.00 $0.00
Comanche County 3 $74,608 $9,823.16 $0.00 $55,709.22 $0.00 $9,075.27 $0.00
Cowley County 5 $3,865,263 $7,821.38 $0.00 $416,444.39 $0.00 $630,722.49 $0.00 $245,840.71 $0.00 $157,273.41 $0.00 $1,877,363.99 $529,797.00
Crawford County 3 $2,151,934 $126,505.56 $33,370.00 $23,602.19 $1,962,142.96 $6,313.51 $0.00
Decatur County 1 $122,245 $122,245.12 $0.00

Dickinson County 3 $1,256,806 $41,772.36 $0.00 $478,344.97 $0.00 $339,206.42 $397,482.00
Doniphan County 4 $1,245,731 $531,772.45 $0.00 $256,950.04 $0.00 $122,241.93 $0.00 $334,766.66 $0.00
Douglas County 1 $703,984 $593,670.30 $110,313.24
Edwards County 5 $591,020 $12,279.65 $0.00 $146,867.34 $0.00 $136,847.80 $0.00 $255,236.74 $0.00 $39,788.90 $0.00
Elk County 3 $397,135 $365,434.32 $0.00 $17,302.87 $0.00 $14,397.90 $0.00
Ellis County 2 $505,942 $106,940.19 $0.00 $399,001.95 $0.00

Ellsworth County 5 $344,762 $0.00 $0.00 $89,191.87 $53,250.00 $45,502.50 $0.00 $11,122.69 $0.00 $145,695.09 $0.00
Finney County 1 $593,228 $593,227.68 $0.00

Ford County 3 $681,197 $86,960.44 $0.00 $594,236.68 $0.00 $0.00 $0.00
Franklin County 3 $1,052,105 $85,477.11 $0.00 $390,406.93 $0.00 $576,220.81 $0.00
Geary County 2 $363,067 $236,729.13 $0.00 $126,338.12 $0.00
Gove County 1 $16,446 $16,445.94 $0.00

Graham County 2 $99,495 $99,495.45 $0.00 $0.00 $0.00

Grant County 1 $167,441 $167,440.60 $0.00

Gray County 2 $17,380 $17,380.33 $0.00 $0.00 $0.00
Greeley County 1 $32,782 $32,782.16 $0.00

Greenwood County 5 $2,683,106 $257,452.21 $0.00 $503,026.79 $0.00 $461,525.96 $0.00 $386,489.17 $0.00 $1,074,611.45 $0.00
Hamilton County 3 $115,550 $0.00 $0.00 $46,698.08 $0.00 $68,852.14 $0.00

Harper County 5 $758,725 $66,452.11 $0.00 $18,722.36 $0.00 $14,778.09 $0.00 $386,503.47 $0.00 $272,269.27 $0.00
Harvey County 5 $2,312,273 $76,800.17 $0.00 $630,836.96 $0.00 $230,710.71 $0.00 $111,648.82 $0.00 $1,151,807.94 $110,468.54
Haskell County 2 $20,177 $375.00 $0.00 $19,802.44 $0.00
HodgemanCounty | 6 _szsoeal | | | | soaeel  soo0|  swsw20]  sooo|  sseeesa| 5000l  ersosess| sl | | seswes) _sool | | | | [ [ | | 5000 $0640200]
Jackson County 1 $624,362 $624,361.64 $0.00

Jefferson County 2 $2,382,035 $548,519.33 $63,081.00 $626,354.60 $1,144,080.00
Jewell County 4 $209,556 $38,963.49 $7,238.00 $34,443.93 $0.00 $125,323.34 $0.00 $3,587.54 $0.00

Johnson County 1 $3,558,411 $20,002.83 $0.00 $3,538,408.12 $0.00

Kearny County 1 $69,592 $69,591.84 $0.00
KingmanCounty | 6 . simazesl | | | | | | seemss|  sooo| smweas| sol | | swooal soo | [ | | | | sl s000| seoro3s6l  s000| sairdsl 5000
Kiowa County 4 $231,618 $0.00 $0.00 $41,104.06 $0.00 $152,095.77 $0.00 $38,417.92 $0.00

Labette County 0 $0

Lane County 2 $45,756 $21,300.13 $0.00 $24,455.88 $0.00

Leavenworth County 2 $644,541 $507,100.39 $0.00 $137,440.97 $0.00
Lincoln County 2 $561,403 $561,402.65 $0.00 $0.00 $0.00
Linn County 2 $606,371 $42,927.25 $0.00 $563,444.21 $0.00
Logan County 2 $48,560 $0.00 $0.00 $48,559.51 $0.00

Lyon County 4 $2,330,573 $880,970.06 $181,831.00 $124,823.24 $0.00 $66,074.98 $0.00 $1,076,873.55 $0.00
Marion County 5 $343,081 $0.00 $0.00 $40,661.61 $0.00 $186,750.74 $0.00 $46,079.67 $0.00 $69,589.44 $0.00
Marshall County 3 $1,131,997 $431,630.13 $0.00 $425,145.99 $0.00 $275,221.24 $0.00
McPherson County 4 $1,161,722 $50,941.55 $130,772.00 $426,073.75 $0.00 $26,562.71 $0.00 $18,881.25 $0.00 $508,490.45 $0.00
Meade County 4 $4,793,710 $49,082.10 $0.00 $36,661.84 $0.00 $4,580,059.01 $27,371.00 $100,536.36 $0.00
Miami County 2 $264,188 $192,263.64 $0.00 $71,924.22 $0.00
Mitchell County 2 $375,144 $285,960.45 $0.00 $44,365.72 $0.00 $44,817.41 $0.00

Montgomery County 2 $354,810 $344,649.19 $0.00 $10,160.49 $0.00
Morris County 3 $627,398 $112,476.87 $0.00 $146,476.75 $0.00 $368,444.42 $0.00
Morton County 2 $133,689 $0.00 $0.00 $133,689.39 $0.00

Nemaha County 2 $435,553 $270,115.72 $0.00 $165,436.93 $0.00
Neosho County 4 $256,948 $128,611.21 $0.00 $50,467.73 $0.00 $70,973.20 $0.00 $6,896.11 $0.00
Ness County 4 $44,566 $30,148.28 $0.00 $14,417.95 $0.00 $0.00 $0.00 $0.00 $0.00
Norton County 2 $109,764 $109,763.93 $0.00 $0.00 $0.00

Osage County 4 $1,152,912 $35,889.44 $0.00 $84,626.45 $0.00 $442,124.59 $0.00 $590,271.19 $0.00
Osborne County 4 $352,316 $169,779.59 $0.00 $0.00 $0.00 $22,250.39 $0.00 $160,285.80 $0.00
Ottawa County 4 $1,352,515 $412,974.00 $0.00 $473,109.25 $0.00 $131,007.31 $0.00 $335,423.98 $0.00
Pawnee County 5 $547,182 $46,144.79 $0.00 $0.00 $0.00 $72,471.21 $0.00 $210,621.32 $0.00 $217,944.24 $0.00
Phillips County 3 $127,482 $28,699.09 $0.00 $98,782.89 $0.00 $0.00 $0.00
Pottawatomie County 3 $1,027,323 $295,356.42 $0.00 $425,404.82 $0.00 $306,561.59 $0.00
Paticounty | 6 s/ | [ [ [ | | sl _s00 s s | [ [ | swewosl s | | | | semvel  sooo| s28921]  s3a7500l  S000l 5000
Rawlins County 1 $14,534 $14,533.96 $0.00

Reno County 3 $2,908,376 $966,323.19 $0.00 $270,027.03 $0.00 $1,672,025.71 $0.00
Republic County 3 $413,250 $157,191.09 $0.00 $56,782.15 $0.00 $199,276.80 $0.00
RiceCounty | 8 _ssmwess) | | | | ez swsiool  saseal 5000l 50885191 §201750.00  ssore2e0l  soool | | seersl sool | | | | sursoo]  soo0| saweei241]  $000| §144915369] 5000
Riley County 3 $3,076,511 $395,014.00 $0.00 $2,304,769.03 $328,077.40 $48,650.50 $0.00
Rooks County 3 $218,963 $34,170.75 $0.00 $22,742.22 $0.00 $162,050.26 $0.00

Rush County 5 $1,257,385 $55,067.57 $0.00 $0.00 $0.00 $24,145.44 $0.00 $0.00 $0.00 $1,178,172.46 $0.00
RussefiCounty | 6 szassal  smasesl sl | | sl soo| _semess| s | | | | smeeeral  soo0| seeie7, _so0ol [ . | | [ | | | seewesm S0
Saline County 2 $991,275 $106,295.47 $334,304.00 $550,675.80 $0.00
Scott County 1 $53,158 $53,157.90 $0.00

Sedgwick County 2 $3,500,307 $1,719,809.96 $678,221.00 $1,102,276.28 $0.00

Seward County 2 $949,579 $877,200.64 $0.00 $72,378.10 $0.00

Shawnee County 0 $0

Sheridan County 2 $17,023 $0.00 $0.00 $17,023.23 $0.00

Sherman County 2 $59,849 $59,849.16 $0.00 $0.00 $0.00

Smith County 3 $1,003,078 $666,353.91 $0.00 $21,267.72 $0.00 $315,456.12 $0.00
Stafford County 5 $559,991 $0.00 $373,735.00 $48,771.95 $0.00 $38,574.61 $0.00 $98,909.89 $0.00 $0.00 $0.00
Stanton County 2 $77,159 $0.00 $0.00 $77,158.53 $0.00

Stevens County 2 $133,824 $23,012.06 $0.00 $110,812.03 $0.00
sumnercounty | 6 spame3al | | | | s sool | | swsaess| 5000l Swree36| _ sooo| seerrosel oo | [ [ | | | | | swewsr2l $147s000] sedssie] 5000
Thomas County 1 $9,089 $9,089.17 $0.00

Trego County 1 $0 $0.00 $0.00

Wabaunsee County 2 $450,574 $265,250.77 $0.00 $185,322.95 $0.00
Wallace County 2 $0 $0.00 $0.00 $0.00 $0.00
Washington County 4 $1,775,505 $548,108.47 $0.00 $79,340.68 $0.00 $806,711.94 $0.00 $341,344.40 $0.00
Wichita County 1 $28,538 $28,538.42 $0.00

Wilson County 2 $85,768 $85,768.36 $0.00 $0.00 $0.00
Woodson County 3 $214,230 $2,702.43 $0.00 $61,892.96 $0.00 $149,634.52 $0.00
Wyandotte County 3 $4,895,374 $667,126.96 $0.00 $2,091,131.25 $0.00 $2,137,115.40 $0.00

Total FEMA Allocation _ $174,662,761 $7,283,728.86 $593,687.00 $2,900,592.12 $23,894.00 $4,883,032.82 $726,334.00 $1,320,792.96 $140,026.00| $10,135,201.52 $1,518,773.00 $10,965,009.42 $965,725.18 $5,798,145.11 $61,295.18| $12,503,903.25 $88,152.40| $64,293,190.09 $2,557,318.11 $6,040,867.34 $70,250.00 $4,354,581.46 $390,077.40 $3,509,374.38 $186,165.11| $30,160,990.22 $3,191,654.25
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KENTUCKY STATISTICS SUMMARY (2011 - 2021)

16

LAWRENCE,
MAGOFFIN

19

WARREN

$470 MILLION

4.5 MILLION

$105

$3.3 BILLION

CLIMATE DISASTER DECLARATIONS

COUNTIES WITH THE HIGHEST DISASTER OCCURENCES IN THE
STATE AND THE NATION (12 OCCURENCES)

COUNTIES WITH FIVE OR MORE DISASTERS

COUNTIES WITH TEN OR MORE DISASTERS

WASTEWATER DISCHARGE SITES

ASCE INFRASTRUCTURE REPORT CARD GRADE

HIGHEST COMPOUNDING RISKS

FEMA + HUD POST-DISASTER FUNDING

POPULATION TOTAL

PER CAPITA SPENDING ON CLIMATE DISASTERS

OF CLIMATE INFRASTRUCTURE COULD BE SUPPORTED THROUGH
A SMALL INSURANCE SURCHARGE
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DISASTER OCCURRENCES 2011-2021 FEDERAL ASSISTANCE 2011-2021

FEDERALLY DECLARED MAJOR DISASTERS BY COUNTY POST-DISASTER PUBLIC ASSISTANCE AND HAZARD MITIGATION FUNDS
OBLIGATED BY COUNTY FOR CLIMATE DISASTERS

-/

11O

disaster
declarations

Boyd County has received the most
post-disaster FEMA funds in the

4570

post-disaster
assistance

state: $12.4 million.

$382M FEMA obligations :'

$88M HUD CDBG-DR Funds

Lawrence and Magoffin counties ) L . -
have had the highest number of -~ N W $470M FEMA + HUD assistance !
disasters in the state: 12 disasters >

each.

$105 per capita cost

-t

Number of Disaster Events FEMA Public Assistance and Hazard
Mitigation

Major Disaster Declarations Federal Share Obligated (2011-2021)
(2011-2021) $0 to $100K

0 occurences $100K to $1M

1 occurrence $1M to $10M
I 2-3 occurences [0 $10M to $50M
I 4-6 occurrences [ $50M to $100M
I 7-9 occurrences Source: FEMA 2021 I $100M to $1B Source: FEMA 2021
I 10+ occurrences Maps courtesy of iParametrics Bl $1B to $9B Maps courtesy of iParametrics
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SOCIAL VULNERABILITY INDEX 2011-2021 ENERGY RELIABILITY 2011-2021

AREAS OF GREATEST SOCIAL VULNERABILITY COUNTIES AT GREATEST RISK OF POWER OUTAGES

Eighteen counties in Kentucky have
high social vulnerability and low
energy reliability.

Warren, Davies, Fayette,
McCracken, Calloway, Graves,
Hopkins, Christian, Barren, and

Powell counties have high poverty,
high diversity of disasters, and

low investments from previous
disasters.

Social Vulnerability Index
Aggregated Annual Electric Outage Duration

Including major events - SAIDI_W_MED

CDC (2018)
No Value || missing electric outage data
0.0-0.2 0 - 60 minutes
[ 02-04 60 - 120 minutes
P 0.4-0.46 [ 120 - 240 minutes
B 04-08 Source: CDC/ATSDR 2018 Social B 240 - 456 minutes Source: U.S. Energy Information
Vulnerability Index Administration
Il o0s8-10 Maps courtesy of iParametrics B 456- 7,700 minutes Maps courtesy of APTIM

242 MAPPING THE IMPACT

MAPPING THE IMPACT 243



COMPOUNDING RISKS: A FRAMEWORK
FOR FUTURE INVESTMENT

Warren County has a high risk of
climate disasters, high population
increase, high poverty, and high
health risks.

Areas with the greatest return on investment
due to physical and social risk

High Compounding Risks

Low Compounding Risks

Superfund Sites
[l Wastewater Discharge Sites

U.S. counties were analyzed for social benefits using the following parameters: NOAA Sea Level Rise (Source: Sea Level Rise and
Coastal Flooding Impacts (noaa.gov)); Population Density (Source: 2020 Census Demographic Data Map Viewer); Population
Change (Source: 2020 Census Demographic Data Map Viewer); Poverty (Source: 2020 Census Demographic Data Map Viewer);
Cardiovascular Diseases (Source: US Data | GHDx (healthdata.org)); Neoplasms (Source: US Data | GHDx (healthdata.org));
Diabetes, urogenital, blood, and endocrine diseases (Source: US Data | GHDx (healthdata.org)); FEMA Natural Hazard risk (Source:
Map | National Risk Index (fema.gov))t | Map courtesy of APTIM.

County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Adair

0

Allen

Anderson

Ballard

Barren

Bath

Bell

Boone

Bourbon

Boyd

Boyle

Bracken

Breathitt

Breckinridge

Bullitt

Butler

Caldwell

Calloway

Campbell

Carlisle

Carroll

Carter

Casey

Christian

Clark

Clay

Clinton

Crittenden

Cumberland

Daviess

Edmonson

Elliott

Estill

Fayette

Fleming

Floyd

Franklin

Fulton

Gallatin

Garrard

Grant

Graves

Grayson

Green

Greenup

Hancock

Hardin

Harlan

Harrison
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County Name

High
Population
Density

High Percent
of Population
Change

High Poverty
Rate

High Health
Risk

Types of High
Climate Risk

Sea Level

Total Risk
Count

Hart

Henderson

Henry

Hickman

Hopkins

Jackson

Jefferson

Jessamine

Johnson

Kenton

Knott

Knox

Larue

Lau