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EXECUTIVE SUMMARY

Tier 2 Economic Risk Assessment Description

The South Atlantic Coastal Study (SACS) Tier 2 Economic Risk Assessment is an estimate of storm surge
inundation risk to public and private property and critical infrastructure within the South Atlantic Division
(SAD) area of responsibility (AOR). This includes all coastal and riverine areas within the zone of tidal influence
in North Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi, Puerto Rico, and the U.S. Virgin
Islands. The risk is expressed as the expected annual damages (EAD) to structures and their contents described
in dollars.

Risks are described as a range between the EAD under existing sea level conditions and the EAD assuming up
to 3 feet of future sea level change. The EADs are presented in a geospatial format that can be aggregated by
census block, census tract, census place, county, SACS planning reach, and state. The Tier 2 Economic Risk
Assessment Dashboard can be accessed to view the results. Figure A is a screenshot of the Tier 2 Economic Risk
Assessment Dashboard.
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Annual Exceedance Probability (AEP): The percent chance a hazard of a certain magnitude or lesser will occur in any given year. Higher
magnitude events are associated with lower AEPs.
Damages (Consequences): The damages are the consequences expressed in dollars given the occurrence of an AEP event. These damages
represent the cost of replacing structure and content asset losses minus the depreciation of those assets.
Expected Annual Damages (EAD): The damages expressed as a monetary value that occur in any given year if all AEP event probabilities and
magnitudes were spread out equally over time. expense that would occur in any given year if monetary damages from all hazard probabilities
and magnitudes were spread out equally over time. This is not to imply that the same level of damages will happen every year ; some years could
see large impacts, other years could receive moderate impacts, while other years could see minimal to no impacts. EAD js a reflection of
economic risk and is linked to the NED (National Economic Development) account.

Figure ES-1: Tier 2 Economic Risk Assessment Dashboard Screenshot

Tier 2 Economic Risk Assessment Uses

The primary use of this risk assessment is to help inform coastal storm risk management (CSRM) planning-level
decisions regarding the relative distribution of economic risk within the study area. This provides the economic
risks associated with a CSRM problem or the achievable risk management from a CSRM measure or solution.
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Tier 2 Economic Risk Assessment Key Findings
e Distribution of Risk: Nearly all the risk within the SACS study area is in the continental United States
(CONUS), while 0.18 percent is located outside of the continental United States (OCONUS).

= Distribution of CONUS Risk: More than 85 percent of the SAD CONUS risk is in Florida, and nearly
7.7 percent is in South Carolina. The remaining 7 percent is collectively in North Carolina, Georgia,
Alabama, and Mississippi.

= Distribution of OCONUS Risk: Nearly 90 percent of the SAD OCONUS risk is in Puerto Rico. The
U.S. Virgin Islands (=10.5 percent) constitutes the least economic risk, CONUS or OCONUS.

e Influence of Development Density on Risk

= Areas with denser development tend to have greater economic risk when measured in strict dollar
damage risk terms.

e Influence of Sea Level Rise and Physical Setting on Risk

= Of the approximate 854 census places in the SACS AOR zone of tidal influence, nearly 171 have
medium to high storm surge risk. That number increases to nearly 330 with sea level rise.

= CONUS and OCONUS risk could potentially increase by 148 percent and 340 percent, respectively.
= Risk in sheltered back bay areas is anticipated to increase significantly over time with sea level rise.

= Areas with longer coastlines and/or tidally influenced rivers are more likely to have significant
increases in risk over time.

Table ES-1: Economic Risk by Planning Reach as a Percentage of Total Expected Annual Damages for SACS

Study Area
Planning Reach Economic Risk as a Percentage of Expected Annual Damages
Existing Future with 3 Feet of Sea Level Rise
Norther?Nl\i:cir(;c?)Carolina 1.39% 1.70%
Southererl\i:o_r(;cI;)Carolina 1.41% 1.18%
NortherrzSSg_u(;c:)Carolina 1.20% 1.05%
SoutherrzSS:_u(;cz)Carolina 6.47% 5.54%
(GG"X’_rgisa) 1.21% 1.40%

Nortkzﬁfjgg;orida 3.79% 3.81%

East C?Fnl_t_rgl;):lorida 3.56% 3.26%
Soutrz(;fjggl)orida 32.8% 40.9%
Sout?'fl_rjol;l)orida 2.02% 2.11%
South(v;/f_s;g)lorida 27.2% 21.9%

West C(t::rlirlall)Florida 13.2% 12.7%
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Economic Risk as a Percentage of Expected Annual Damages

Planning Reach

Existing Future with 3 Feet of Sea Level Rise
FIori(d;LE;ilgz?end 0.29% 0.21%
FIorid(aFLP_aln;andle 2.34% 1.94%
/?'AaLb_aer)a 0.83% 0.64%
N(I;\ZSSES{E;)I 2.19% 1.51%
Northwezis)tRP_Lllirto Rico 0.004% 0.006%
North Cen(g:l_:)uerto Rico 0.002% 0.003%
Southel;r;:ij:)rto Rico 0.043% 0.062%
Easterr(nPI:{Lizr)to Rico 0.050% 0.117%
s*(cVIc_nl))lx 0.002% 0.004%
St.(‘{/l:j)zn;as 0.014% 0.014%
S(t\./lji):)n 0.003% 0.002%

Note: These percentages reflect damage estimates due to storm surge inundation only, and not total damage associated
with coastal storm hazards (e.g., wind). Existing risk estimates reflect 2010 asset inventories and shoreline conditions
without sea level rise. Future risk estimates reflect the existing conditions with 2.3 feet and 3 feet of sea level rise for
OCONUS and CONUS areas, respectively.
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State/Territory Name v Census Places with the Greatest Risk Existing Risk by Census Block Future Risk by Census Block
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Figure ES-2: Tier 2 Economic Risk Assessment Dashboard for North Carolina

North Carolina Summary
e North Carolina has the third highest potential economic risk in SAD AOR.
e The state has potential for a significant increase in risk from sea level rise because it has many bays and a relatively large population.

e Risk tends to be more dispersed throughout relatively less-developed areas. More than 31 percent of the risk is not in a census place; this
increases to nearly 35 percent with 3 feet of sea level rise.

e More than two-thirds of the state’s risk is located in New Hanover, Carteret, Brunswick, and Dare counties.
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Figure ES-3: Tier 2 Economic Risk Assessment Dashboard for South Carolina
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Future Risk by Census Block

RiskRating  # Census Blocks  Acres Existing Risk Risk Rating  # Census Blocks  Acres Future Risk
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South Carolina Summary

e South Carolina has the second highest potential economic risk in SAD AOR owing to its densely populated lower-lying areas in the southern

part of the state.

e Therrisk is heavily concentrated in Charleston and Beaufort counties.

o  With sea level rise, the risk in South Carolina increases by more than 200 percent. Over 73 percent of the risk is concentrated in more-

populated census places.
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State/Territory Name Census Places with the Greatest Risk

o Existing Risk by Census Block Future Risk by Census Block
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Figure ES-4: Tier 2 Economic Risk Assessment Dashboard for Georgia
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Georgia Summary

e Georgia has the fifth highest potential economic risk in SAD AOR.

e Approximately 83 percent of the risk in Georgia is concentrated in Chatham and Glynn counties.

e With 3 feet of sea level rise, it is anticipated that risk will see a greater increase in areas that are currently more populated.
[ )

With sea level rise, the risk in Georgia increases by more than 250 percent.
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State/Territory Name Census Places with the Greatest Risk
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Figure ES-5: Tier 2 Economic Risk Assessment Dashboard for Florida
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Florida Summary

coastal areas.

e Florida accounts for between 84 percent (existing conditions) and 87 percent (future conditions with sea level rise) of the coastal storm
economic risk in SAD AOR owing to its large coastline, flat low-lying topography, significant population, and substantial development located in

e Risk is concentrated in Southeast Florida, Southwest Florida, West Central Florida, Northeast Florida, and East Central Florida.
e Under existing conditions, the risk in Southeast Florida is the greatest in SAD. Sea level rise will increase that risk by more than 200 percent.

e Miami-Dade, Broward, Lee, and Pinellas counties account for nearly two-thirds of the risk in the state of Florida.
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State/Territory Name
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Figure ES-6: Tier 2 Economic Risk Assessment Dashboard for Alabama
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Alabama Summary

e Alabama has the sixth largest potential risk in the SAD AOR.

e Risk is concentrated in Mobile and Baldwin counties.

e Orange Beach, Mobile, Gulf Shores, and Dauphin Island encompass nearly 68 percent of the potential risk in Alabama.

e Sealevel rise will increase the risk by nearly 200 percent.
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Figure ES-7: Tier 2 Economic Risk Assessment Dashboard for Mississippi
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Mississippi Summary

e  Mississippi has the fourth highest potential economic risk in SAD AOR.

e More than 90 percent of the risk is concentrated in census places.

e With sea level rise, the risk in Mississippi increases by more than 150 percent.

e All potential risk for Mississippi is located in Hancock, Harrison, and Jackson counties.
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Figure ES-8: Tier 2 Economic Risk Assessment Dashboard for Puerto Rico

Puerto Rico Summary
e Puerto Rico has the seventh highest potential economic risk in SAD AOR.
e Most of the risk is in San Juan and Catafio municipalities.

e Riskis dispersed in low-lying areas along the coastline and in the San Juan back bay areas.

e With sea level rise, the risk for Puerto Rico increases by more than 400 percent.
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Figure ES-9: Tier 2 Economic Risk Assessment Dashboard for the U.S. Virgin Islands

U.S. Virgin Islands Summary
e The U.S. Virgin Islands have the least potential economic risk in SAD AOR.
e Majority of the risk is located in St. Thomas.

e Potential risk is anticipated to double with sea level rise.
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SECTION 1
Introduction

This report documents the methods, models, inputs, and assumptions used to estimate economic risk from
storm surge inundation in support of the South Atlantic Coastal Study (SACS) as part of the Tier 2 Economic
Risk Assessment. Economic risk is the combination of likelihood and harm to property, infrastructure, and
other assets as a result of coastal storm events.

1.1 Economic Risk Description

The Tier 2 Economic Risk Assessment is an estimate of economic risk from storm surge inundation to
infrastructure, and both public and private property. Damages are presented as consequences of annual
exceedance probability (AEP) events, and risks are presented as the expected annual damages (EAD) for the
series of storms.! Damage values are reflective of structure- and content-depreciated losses expressed in 2018
price levels.? Section 4 of this report discusses storm surge damages to structure- and content-depreciated
values by census block. Additional information is available through the Tier 2 Economic Risk Assessment
Dashboard within the SACS Geoportal. The risk for areas within the continental United States (CONUS) was
estimated using Federal Emergency Management Agency’s (FEMA) Hazus Flood Model (Hazus). FEMA’s Flood
Assessment Structure Tool (FAST) model was used to estimate storm surge risk for areas outside of the
continental United States (OCONUS).

1.1.1 Conceptual Risk Framework and Definitions

This section provides details about the conceptual risk framework used in the SACS as it relates to the Tier 2
Economic Risk Assessment (ERA). Risk is conceptualized as a function of hazard, performance, exposure,
vulnerability, and consequences, as shown in Figure 1-1 (ER 1105-2-101).

Vulnerability
How susceptible to harm?

Exposure
Who & what are in harm's way?

Consequences
How much harm?

Performance

Hazard How will the system react?

s
What can cause
harm?
Levee

Hazard + Performance + Exposure + Vulnerability+ Consequences = Risk
(probability & severity of adverse consequences)

Figure 1-1: Risk Conceptual Framework (ER 1105-2-101)

1 CONUS areas used the 10-, 2-, 1-, and 0.2-percent AEP events in consequence and risk estimations. OCONUS areas used the 10-, 5-, 2-,
1-, and 0.2-percent AEP events in all consequence and risk estimations.

2 |t is recommended that damage values be adjusted to commensurate price levels of any comparison data using the method discussed
in Section 1.4.
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1.1.1.1 Hazard

In a general sense, hazard is anything that is a potential source of harm to a valued asset (e.g., human, animal,
natural, economic, and social). In the context of the Tier 2 ERA, the key hazard is storm surge inundation and
its increase as a result of sea level rise.?

1.1.1.2 Physical Setting / Performance

Performance is the system’s reaction to a hazard, given the physical setting. It is the system’s ability to manage
the hazard loading conditions. Relevant system components include the topography, ground elevation,
shoreline type, and the presence of existing risk management measures. The combination of the hazard and
the physical setting results in the depth and extent of the flooding from any given AEP event.

1.1.1.3 Exposure

Exposure considers who and what may be harmed by a hazard. In the Tier 2 ERA, exposure is represented by

the public and private property and critical infrastructure subject to harm from coastal-storm-induced storm

surge flooding. The structure categories include residential, commercial, and public sector buildings and their
contents. Exposure is defined by occupancy type, number of floors, construction type, foundation type, first-

floor elevation, and structure- and content-depreciated replacement value.

1.1.1.4 Vulnerability

Vulnerability is defined as the susceptibility of harm to people, infrastructure, and the natural environment
from a hazardous event. In the Tier 2 ERA, depth-damage functions, which associate flood depths with the
proportion of structure and content value losses, were used to characterize vulnerability.

1.1.1.5 Consequences

Consequences are the potential impacts or harm that could result if/when the exposed elements are subject to
hazards. In this case, the harm is represented by the dollar damage losses. Consequences should be described
in terms that are meaningful to decision-makers, risk assessors, risk managers, and stakeholders.

1.2 Spatial Aggregation

Figure 1-2 shows the spatial distribution of economic risk by census block. The darker red colors correspond to
greater concentrations of damages and risk. Figure 1-3 provides an illustration of risk at the county level.

3 Wave attack and erosion hazards are also considered part of coastal storm risk but are beyond the scope of the Tier 2 ERA.
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Figure 1-3: Example of Risk Distribution by County
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Damages can be presented at the following levels of spatial aggregation (from smallest to largest):

Census Block

Census Tract

Census Place / Municipality / Estate
County

Planning Reach

State / Territory

1.3 Tier 2 ERA Intended Uses and Limitations

The following is a list of the Tier 2 ERA’s intended uses:

Assess the spatial distribution of economic risk from coastal floods under existing and future sea level
rise conditions.

Assist in identification of potential high-risk areas.
Assist in screening-level plan formulation decisions, such as measure affordability analysis.

The risks estimated in the Tier 2 ERA are useful for screening-level planning but are not appropriate for
informing investment decisions. Such decisions should be based on site-specific data and knowledge.

Steps for using the Tier 2 ERA are as follows:
= Step 1: Clearly define the coastal storm risk management (CSRM) problem.
= Step 2: Determine the boundary condition for the problem impacts.

= Step 3: Select census blocks within the impacted boundary. Aggregate damages or EAD, as needed.

The census block is the smallest spatial scale for presentation of the damages. Therefore, care and judgment
should be used when trying to estimate the risk. The following considerations should be taken into account
when trying to use this tool for entry-level CSRM planning activities:

Problems and Hazards — CSRM problems can be described in terms of inundation damages (surge),
wave attacks, and erosion hazards. Inundation damages tend to have the greatest potential to occur
over a larger area. Wave attacks and erosion hazards tend to be relatively more constrained in terms
of spatial impact than inundation hazards. The Tier 2 ERA damages are based on the inundation hazard
and do not account for wave and erosion effects. Users must factor in the limitations of using these
data based on their local knowledge of hazards.

Spatial Extent of Damages — In some cases, the boundary of anticipated damages may be smaller than
the entire census block.

Hazard Land Interface — Users must be cognizant of the relationship between the damages and the
shoreline from which hazards are most likely to originate; in some cases, a census block may contain
multiple shorelines. The census block flood source could be from an ocean-facing coastline, back bay,
or surge promulgating up a river or Intracoastal Water Way (IWW). The Tier 2 ERA does not provide
information about the flood source for a given census block. Best professional judgment is needed to
determine the census block flood source. Users may choose to make proportional adjustments to risk
estimates to avoid overstating damages that may arise from any potential problem.

1-4
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1.4 Price-Level Adjustments to EAD

The estimated economic risks captured by the Tier 2 ERA Dashboard reflect risks in 2018 price levels. This
section outlines the procedure to update economic risk price levels and notes associated limitations.

Although the Tier 2 ERA captures risk associated with nonresidential structures in addition to residential
structures, this price-level adjustment recommends applying the S&P/Case-Shiller U.S. Home Price Index*to
the tool’s computed EADs (for both existing conditions and future conditions). This index was not formulated
to capture price-level changes specific to depreciated real estate values or to regional or area variations to real
estate price-level changes, nor was it formulated to capture commercial or industrial real estate price-level
changes. The S&P/Case-Shiller Index does not capture the price-level adjustments weighted to damaged
occupancy types within any area of interest. In addition, this index excludes data from Puerto Rico and the U.S.
Virgin Islands in its calculation. Adjusting EADs to the desired price levels will diminish the accuracy of EADs
over time. However, to account for significant price-level changes over the course of the SACS and in
accordance with the Tier 2 ERA’s intended use, the following procedure is recommended (an example is shown
in Table 1-1).

Procedure:

e Step 1: Determine/aggregate EAD using the Tier 2 ERA for the impacted boundary.

Step 2: Obtain the S&P/Case-Shiller Index value corresponding to January 2018, which can be obtained
by navigating to the St. Louis Federal Reserve web page.®

e Step 3: Obtain the S&P/Case-Shiller Index value corresponding to the preferred new price-level year
and month on the St. Louis Federal Reserve web page.

e Step 4: Calculate the price-level percentage change by dividing the index value obtained from Step 3
by the index value obtained in Step 2.

e Step 5: Multiply the price-level percentage change calculated from Step 4 by the EAD value
determined in Step 1 to compute the updated EAD amount.

Table 1-1: Example of Price-Level Adjustment for North Carolina from January 2018 to February 2022

. .. . S&P S&P . Existing Risk EAD for
Existing Risk EAD for Case-Shiller Case-Shiller Price-Level North Carolina in
Index Value Index Value February 2022 Price
January 2018 February 2022 Level

$310 million 198.2 289.7 146% $453 million

North Carolina in Percentage

January 2018 Price Level Change

There are limitations and challenges to adjusting economic risk price levels in addition to those referenced
above; Tier 2 ERA users may determine one of the indices® from Table 1-2 is more appropriate than applying
the S&P / Case-Shiller Index. Users should weigh the trade-offs between the pros and cons of each index in
determining its appropriateness for areas of interest.

4 The S&P/Case-Shiller U.S. National Home Price Index values can be obtained from the Federal Reserve Economic Data (FRED) of St.
Louis. The index reports monthly price changes for residential real estate by tracking repeat sales of single-family houses for the nine
U.S. Census divisions using a 3-month moving average.

5 https://fred.stlouisfed.org/series/CSUSHPISA

6 All items listed in Table 3 are indices with the exception of Zillow Research Data, which provides monthly median home sale prices.
These monthly median home prices can be used similarly to an index to update an area’s risks to current price levels.
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Table 1-2: Alternative Indices for Expected Annual Damages Price-Level Adjustments

Index Name
Consumer Price Index for All
Urban Consumers (CPI-U)’
(Shelter in U.S. City Average)

Pros

e Applied in Flood Risk Management

(FRM) for dam and levee safety
updates
Publicly accessible

Cons
Does not capture price changes
specific to less-developed SACS
planning reaches

Engineering News Record?®
(ENR)

Currently used by the USACE
Consequences Team of the Mapping,
Modeling, Consequence (MMC)
Product Center

Subscription required

International Monetary Fund
(IMF) Commercial Real Estate
Prices for United States®

Closely tracks Commercial Real
Estate prices for United States
Publicly accessible

Does not capture prices for

Puerto Rico or the U.S. Virgin Islands
Index values are released on a
quarterly basis for the period one
year prior

National Association of
Realtors'®

All CONUS area risks can use the
same index

Updated releases are publicly
accessible

Regional resolution encompasses
Maryland to Texas, along with inland
states

No applicability to Puerto Rico or the
U.S. Virgin Islands

Need to obtain base index value for
January 2018 — not publicly
accessible

Puerto Rico (PR) Trading
Economics!?

Tailored for Puerto Rico
Publicly accessible

Index values are released for the
period one year prior

Not applicable to the U.S. Virgin
Islands

Subscription required

RSMeans

Separate indices for Commercial
versus Residential
Regional Location Factors

Regional Location Factors do not
align with SACS Planning Reaches
Does not capture price changes
specific to less-developed SACS
Planning Reaches

Subscription required

Zillow Research Data®?

Local area customization
Publicly accessible

No applicability to Puerto Rico or the
U.S. Virgin Islands
Not an index

7 CPI for All Urban Consumers (CPI-U); Series Title: Shelter in U.S. city average, all urban consumers, seasonally adjusted. Series ID:

CUSROOO0SAH1

8 Building Cost Index History: https://www.enr.com/economics/historical indices

9 Commercial Real Estate Prices for United States (COMREPUSQ159N) | FRED | St. Louis Fed (stlouisfed.org)

10 National Association of Realtors: Median Sales Price of Existing Single-Family Homes by Region: Existing-Home Sales (nar.realtor)
11 Trading Economics obtains prices from the Statistical Institute of Puerto Rico.
12 Zillow Research Data: Median Monthly Sale Price reported by Metropolitan Statistical Area (MSA).

Housing Data - Zillow Research
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SECTION 2
Hazus Methodology (CONUS)

Hazus Flood Model (Hazus) is a multi-hazard loss estimation methodology developed by FEMA for use by
federal, state, region, and local governments, and private enterprises in planning for risk management,
emergency preparedness, response, and recovery. Hazus uses Geographic Information Systems (GIS)
technology to estimate physical, economic, and social impacts of disasters. Accessed through a user interface,
Hazus is compartmentalized into separate models that allow for the analysis of earthquakes, flood, and
hurricane winds. The methodology of each applies to nearly all aspects of the built environment and covers a
wide range of physical, economic, and social impacts. Model results can be both tabulated and visualized
graphically.

The Tier 2 ERA used Hazus to assess potential impacts of coastal flooding as part of the SACS. The analysis
included only coastal flooding and omitted any riverine and precipitation contributions to flood water
elevations.

The Hazus methodology can be applied at any of three levels of analysis:

1. Level 1—Relies on the extensive national databases embedded in the model. Applies default hazards,
inventories, and damage functions.

2. Level 2 — Combines user-specified local hazard, inventory, and damage functions with default
databases.

3. Level 3 —Involves extensive user-specified local hazard and inventory data as well as detailed
engineering data.

As the level of analysis increases, the level of effort and data sophistication also increases, which decreases the
level of uncertainty (Figure 2-1). Given the extent of the area of responsibility (AOR), a Level 1 analysis was
applied. This was within scope and budget and ensured consistency between regions.

= . A
Low ‘ Level of Effort and ngh

Level of Uncertainty -

Level 2

Level 1
High Low
b, ) | |

Figure 2-1: Levels of Hazus Analysis
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The databases embedded within Hazus contain extensive information on demographics (population,
employment, housing), building stock (residential, commercial, industrial), essential facilities (hospitals,
schools, police stations, fire stations), transportation (highways, bridges, railways, tunnels, airports, ports,
harbors, and ferry facilities), utilities (waste water, potable water, oil, gas, electric, communication), and high-
potential loss facilities (dams and levees, nuclear, hazard material sites, and military installations). Using this
information, users can determine general loss estimates for a region, including direct and indirect economic
impacts. The Hazus methodology and software are flexible enough that locally developed inventories and
other data that more accurately reflect the local environment can be substituted (Level 2 and Level 3
analyses), resulting in increased accuracy. A detailed description of the Hazus Flood Model can be found in the
Hazus User Manual and the Hazus Technical Manual, which can be downloaded from the FEMA website:
https://www.fema.gov/media-library/assets/documents/24609.

2.1 SACS Study Area

The SACS study area falls within the USACE South Atlantic Division (SAD) regional boundary and includes the
tidally influenced coastal areas of North Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi,
Puerto Rico, and the U.S. Virgin Islands (Figure 2-2). These areas represent approximately 65,000 miles of
coastline. The blue area in the figure denotes the maximum of maximum (MOM) water inundation levels
expected for a Category 5 hurricane.'® At present, the Hazus Flood Model does not include inventory data
outside of the continental U.S. and could not be applied to Puerto Rico or the U.S. Virgin Islands.

Norfolk

Greensboro

SACS Study Area|

0
Charlatte ¢
Memphis & ¢

Greenville
ittle Rock

Columbia

Birmingham

Montgomery

=\ Study Boundary
=\ SAD Boundary
I Category 5 MOM

PUERTO RICO

Ponce
- RuEONCE

0 25 50 100 150 200

Miles

Figure 2-2: SACS Study Area Boundary

13 Zachry, B. C., W. J. Booth, J. R. Rhome, and T. M. Sharon. 2015. "A national view of storm surge risk and inundation." Weather,
Climate, and Society 7 (2): 109-117
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2.2 Hazus Model Regions

Application of the Hazus Flood Model involves creating a study region over which the specified hazard and
damages are assessed. Default Hazus data inventories are provided at the census block level, which allows for
study regions that can range from large-scale (statewide) to small-scale (local community). For analysis of the
SACS study area, each coastal county in each state was modeled individually. In some cases, the extent of
coastal flooding from the maximum surge condition extended into adjacent counties. In those cases, several
counties were grouped into a single study region to capture all related impacts. Table 2-1 shows the study
regions by county or group of counties for each state in the SACS study area.

Table 2-1: Hazus Model Regions by State and County

State Region Coastal Counties ‘ Inland Counties
North Carolina 1 Currituck -
North Carolina 2 Camden -
North Carolina 3 Pasquotank -
North Carolina 4 Perquimans -
North Carolina 5 Chowan, Hertfort, Bertie, Washington Gates, Martin
North Carolina 6 Tyrell -
North Carolina 7 Dare -
North Carolina 8 Hyde -
North Carolina 9 Beaufort Pitt
North Carolina 10 Pamlico -
North Carolina 11 Craven -
North Carolina 12 Carteret -
North Carolina 13 Onslow -
North Carolina 14 Pender, New Hanover, Brunswick Columbus, Bladen, Sampson

South Carolina 1 Horry, Georgetown Marion, Florence, Williamsburg
South Carolina 2 Charleston, Colleton Berkely, Dorchester
South Carolina 3 Beaufort, Jasper Hampton

Georgia 1 Chatham -

Georgia 2 Bryan -

Georgia 3 Liberty -

Georgia 4 Mclntosh -

Georgia 5 Glynn -

Georgia 6 Camden Charlton, Brantley
Alabama 1 Baldwin Clarke, Washington, Monroe
Alabama 2 Mobile -

Mississippi 1 Jackson -

Mississippi 2 Harrison -

Mississippi 3 Hancock -

Florida 1 Nassau, Duval, St. Johns, Flagler, Volusia | —

Florida 2 Brevard -

Florida 3 Indian River -

Florida 4 St. Lucie, Martin -

Florida 5 Palm Beach -

Florida 6 Broward -

Florida 7 Miami-Dade -

Florida 8 Monroe -
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State Region Coastal Counties ‘ Inland Counties
Florida 9 Collier -
Florida 10 Lee Henry, Glades
Florida 11 Charlotte Desoto
Florida 12 Sarasota -
Florida 13 Manatee -
Florida 14 Hillsborough -
Florida 15 Pinellas -
Florida 16 Pasco -
Florida 17 Hernando -
Florida 18 Citrus -
Florida 19 Levy -
Florida 20 Dixie -
Florida 21 Taylor -
Florida 22 Jefferson -
Florida 23 Wakulla Leon
Florida 24 Franklin Liberty
Florida 25 Gulf -
Florida 26 Bay, Walton, Okaloosa Washington
Florida 27 Santa Rosa -
Florida 28 Escambia -

2.3 Hazus Flood Model Inputs

Hazus analysis of coastal flood hazards requires the user to supply certain information to characterize the
shoreline and the specified flood hazard.

2.3.1 Coastal Flood Hazard

Coastal flood hazards in Hazus are calculated using a general approach and methods that are similar but more
detailed than those currently used by FEMA to produce coastal Flood Insurance Rate Maps (FIRMs). However,
flood hazard results may differ from those shown on a coastal FIRM owing to a larger range of AEP flood
events, differing topographic data sources, simplification of some models applied to FIRM generation to allow
estimation of flood hazards with less detailed input, and extension and improvement of other models by
incorporation of more recent scientific developments.

2.3.2 Model Region

The region over which the coastal flood hazards are computed is specified by the user at the beginning of each
analysis. Specification of the study region requires identification of the states, counties, census tracks, and
census blocks that comprise the desired area of analysis. As previously discussed, for this study, each county
was modeled individually, except in cases where adjacent counties required grouping because of the
anticipated inland extent of the maximum flood hazard or shared forcing (coastal) boundaries. The Hazus
model interface allows for the selection of each of these elements using a mapping feature. Figure 2-3 shows
an example of a single county model region (Currituck, North Carolina) and the associated selected census
blocks. Figure 2-4 shows a multiple county model region (and associated census blocks), which includes all
Florida counties impacted by tidally driven flooding of the St. Johns River.
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Figure 2-4: Example of Multiple County Model Region, Census Block Selection (Florida Counties Impacted by St.
Johns River)
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2.3.3 Topography
Three options exist for specifying topographic (or bathymetric) data within Hazus: one or more digital

elevation models (DEMs), a flood depth grid generated by the FEMA Flood Information Tool (FIT), or a user-
generated flood depth grid. The latter two options are generally reserved for Level 2 and Level 3 analyses.

A DEM is a grid of evenly spaced ground elevation data. The Hazus model interface automatically identifies the
U.S. Geological Survey (USGS) DEMs that are required to cover the extent of the county (or counties) being
modeled. All DEMs are sourced from the USGS National Map and are in the USGS 30-meter standard format.
USGS DEM s are produced from high-resolution lidar and provide suitable coverage of all areas modeled for the
SACS AOR. While underlying datasets may vary in date, the resulting National Elevation Dataset provides
seamless topography of the most up-to-date topographic information available.

For this study, DEMs for each model region were obtained using the optional tool within Hazus that
determines the extent of DEM required for the specified model region and then reaches out to a USGS DEM
library to identify and download applicable DEMs. Figure 2-5 shows the combined DEM for Currituck, North
Carolina. The left panel shows the DEM itself and the right panel shows the Currituck census tracks
superimposed to show the extent of the DEM relative to the model region.

2.3.4 Shorelines

Within each specified Hazus model region, defined by the topographic extent of the input DEM, Hazus will
automatically identify available shorelines across which coastal flooding will propagate. It is left to the user to
manually select each shoreline and to identify the start and end points of each.'* Figure 2-6 provides an
example of shoreline generation (black lines) and selection (blue lines) for Currituck, North Carolina.

Figure 2-5: Example DEM Coverage (Currituck County, North Carolina)

14 Shorelines can be segmented in multiple small shorelines to preserve site-specific characteristics. However, segmentation of
shorelines is not required and not necessary for a Level 1 analysis. For this study, shorelines were not segmented, thereby ensuring
each shoreline was attributed with the same shore characterization (coastal) and hazard condition(s).
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Figure 2-6: Example of Generated and Selected of Shorelines (Currituck County, North Carolina)

Shorelines in Hazus are specified in long segments. These segments were represented by a number of Flood
Insurance Study (FIS) transects. The final elevation specified for a Hazus shoreline was an average of the
applicable FIS transect elevations. Although there was some variability over the shoreline, an average was
considered adequate for the extent. The most-significant differences in FIS flood elevations were generally
between coastal shorelines and bay shorelines, which Hazus specifies as two different boundaries and could be
assigned the appropriate coastal or bay value(s).

2.3.5 Coastal Flood Elevations

Hazus can assess hazards with AEPs ranging from 10 percent to 0.2 percent. For a Level 1 analysis, two inputs
are required to characterize the flood conditions at each shoreline segment—the 1-percent AEP flood
stillwater elevation (SWEL) and the 1-percent AEP wave setup. With this information, the model calculates and
automatically populates flood elevation values for the 1-percent, 2-percent, and 0.2-percent AEP flood events
using flood elevation ratios derived from FIS data and stored within the internal Hazus library. While these
additional AEP water levels may be edited by the user, this is generally reserved for higher-level analyses. For
the present study, the 1-percent AEP SWEL was taken from the FIS for each of the relevant counties. Because it
was not always specified in each FIS, the 1-percent AEP wave setup was assumed to be included in the FIS
values for all counties; therefore, the user input wave setup value was set to zero. This allowed for consistency
between the model inputs for each of the model regions. Table 2-2 provides the input SWEL values for each of
the model regions for this study. The internally calculated 10-percent, 2-percent, and 1-percent AEP SWEL are
also provided.

Table 2-2: Flood Elevations by Annual Exceedance Probability for the Continental United States

R e Coastal Hazus Shoreline FEMA Surge Elevations (feet NAVD88)
Counties 1% AEP 10% AEP 2% AEP 0.2% AEP
North Carolina 1 Currituck Ocean 7.0 4.5 6.2 8.6
North Carolina 1 Currituck Bay 3.4 2.2 3.0 4.2
North Carolina 2 Camden Bay 3.7 2.4 3.3 4.6
North Carolina 3 Pasquotank Bay 3.7 2.4 3.3 4.6
North Carolina 4 Perquimans Bay 3.7 2.4 3.3 4.6
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State

Region

Coastal
Counties

Hazus Shoreline

FEMA Surge Elevations (feet NAVDS8)

1% AEP

10% AEP

2% AEP

0.2% AEP

North Carolina 5 Chowan Bay 4.3 2.8 3.8 5.3
North Carolina 5 Hertford Bay 6.8 4.4 6.0 8.4
North Carolina 5 Bertie Bay 6.8 4.4 6.0 8.4
North Carolina 5 Washington Bay 5.6 3.6 4.9 6.9
North Carolina 6 Tyrell Bay 4.2 2.7 3.7 5.2
North Carolina 7 Dare Ocean (North) 7.9 5.1 7.0 9.7
North Carolina 7 Dare Ocean (South) 9.2 5.9 8.1 11.3
North Carolina 7 Dare Bay (Roanoke) 8.2 5.2 7.2 10.1
North Carolina 7 Dare Bay (Mainland) 4.6 2.9 4.0 5.7
North Carolina 8 Hyde Ocean 5.1 3.3 4.5 6.3
North Carolina 9 Beaufort Bay 6.4 4.1 5.6 7.9
North Carolina 10 Pamlico Bay 6.4 4.1 5.6 7.9
North Carolina 11 Craven Bay 7.8 5.0 6.9 9.6
North Carolina 12 Carteret Bay (Mainland) 7.9 5.1 77.0 9.7
North Carolina 12 Carteret Ocean (Cape) 6.0 3.8 5.3 7.4
North Carolina 12 Carteret Ocean (North) 5.2 3.3 4.6 6.4
North Carolina 13 Onslow Ocean 9.8 6.3 8.6 12.1
North Carolina 14 Pender Ocean 11.8 7.6 10.4 14.5
North Carolina 14 New Hanover | Ocean 11.1 7.1 9.8 13.7
North Carolina 14 Brunswick Ocean 10.3 6.6 9.1 12.7
South Carolina 1 Horry Ocean 13.6 8.7 12.0 16.7
South Carolina 1 Georgetown | Ocean 12.9 8.3 11.4 15.9
South Carolina 2 Charleston Ocean 11.1 7.1 9.8 13.7
South Carolina 2 Colleton Ocean 9.8 6.2 8.5 11.9
South Carolina 3 Beaufort Ocean 129 8.3 11.4 15.9
South Carolina 3 Jasper Ocean 129 8.3 11.4 15.9
Georgia 1 Chatham Ocean 9.6 6.1 8.4 11.8
Georgia 2 Bryan Ocean 9.4 6.0 8.3 11.6
Georgia 3 Liberty Ocean 9.4 6.0 8.3 11.6
Georgia 4 Mclntosh Ocean 9.2 5.9 8.1 113
Georgia 5 Glynn Ocean 8.9 5.7 7.8 10.9
Georgia 6 Camden Ocean 8.9 5.7 7.8 10.9
Alabama 1 Baldwin Ocean 10.1 6.5 8.9 12.4
Alabama 2 Mobile Bay (Mainland) 11.0 7.0 9.7 13.5
Alabama 2 Mobile Ocean (Dauphin) 7.8 5.0 6.8 9.6
Mississippi 1 Jackson Ocean 14.8 9.5 13.0 18.2
Mississippi 2 Harrison Ocean 17.8 114 15.7 21.9
Mississippi 3 Hancock Ocean 17.9 11.5 15.8 22.0
Florida 1 Nassau Ocean 8.8 5.6 7.7 10.8
Florida 1 Duval Ocean 8.6 5.5 7.6 10.6
Florida 1 St. Johns Ocean 8.4 5.4 7.4 10.3
Florida 1 Flagler Ocean 7.2 4.6 6.3 8.9
Florida 1 Volusia Ocean 6.7 4.3 5.9 8.2
Florida 2 Brevard Ocean 8.5 5.4 7.5 10.5
Florida 3 Indian River Ocean 5.7 3.6 5.0 7.0
Florida 4 St. Lucie Ocean 7.7 4.9 6.8 9.5
Florida 4 Martin Ocean 7.2 4.6 6.3 839.0
Florida 5 Palm Beach Ocean 7.3 4.7 6.4 9.0
Florida 6 Broward Ocean 7.2 4.6 6.3 8.9
Florida 7 Miami-Dade | Ocean (North) 6.7 43 5.9 8.2
Florida 7 Miami-Dade | Bay (Biscayne) 8.2 5.2 7.2 10.1
Florida 7 Miami-Dade | Ocean (South) 10.0 6.4 8.8 12.3
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State HERIoN Coastal Hazus Shoreline FEMA Surge Elevations (feet NAVDS8)
Counties 1% AEP 10% AEP 2% AEP 0.2% AEP
Florida 8 Monroe Ocean (Gulf Side) 14.4 9.2 12.7 17.7
Florida 8 Monroe &cjﬁc?] Keys) 9.4 6.0 8.3 11.6
Florida 8 Monroe Ocean (Key West) 9.2 7.2 8.1 11.3
Florida 8 Monroe Ocean (Central 8.6 5.5 7.6 10.6
Keys)
Florida 9 Collier Ocean 8.8 5.6 7.7 10.8
Florida 10 Lee Ocean (Gasparilla) 9.7 6.2 8.5 11.9
Florida 10 Lee Ocean (Cayo) 9.4 6.0 8.3 11.6
Florida 10 | Lee &Ze;?va ssanibel] 112 7.2 9.9 13.8
Florida 10 | Lee gf’i/'l’yer /Bonita) 12.8 8.2 113 15.7
Florida 11 Charlotte Ocean 11.5 7.4 10.1 14.1
Florida 11 Charlotte Bay 8.9 5.7 7.8 10.9
Florida 12 Sarasota Ocean 10.1 6.5 8.9 12.4
Florida 13 Manatee Ocean 8.9 5.7 7.8 10.9
Florida 14 Hillsborough | Ocean 9.1 5.8 8.0 11.2
Florida 15 Pinellas Ocean 10.4 6.7 9.2 12.8
Florida 15 Pinellas Bay 9.7 6.2 8.5 11.9
Florida 16 Pasco Ocean 11.0 7.0 9.7 13.5
Florida 17 Hernando Ocean 11.6 7.4 10.2 14.3
Florida 18 Citrus Ocean 11.9 7.6 10.5 14.6
Florida 19 Levy Ocean 13.6 8.7 12.0 16.7
Florida 20 Dixie Ocean 13.7 8.8 12.1 16.9
Florida 21 Taylor Ocean 14.4 9.2 12.7 17.7
Florida 22 Jefferson Ocean 16.9 10.8 14.9 20.8
Florida 23 Wakulla Ocean 16.4 10.5 14.4 20.2
Florida 24 Franklin Ocean (West) 10.0 6.4 8.8 12.3
Florida 24 Franklin Ocean (Central) 11.8 7.6 10.4 14.5
Florida 24 Franklin Ocean (East) 12.9 8.3 11.4 15.9
Florida 24 Franklin Bay 12.7 8.1 11.2 15.6
Florida 25 Gulf Ocean 8.1 5.2 7.1 10.0
Florida 26 Bay Ocean 10.1 6.5 8.9 12.4
Florida 26 Walton Ocean 10.2 6.5 9.0 12.5
Florida 26 Okaloosa Ocean 10.4 6.7 9.2 12.8
Florida 27 Santa Rosa Ocean 7.8 5.0 6.9 9.6
Florida 27 Santa Rosa Bay 7.2 4.6 6.3 8.9
Florida 28 Escambia Ocean 10.5 6.7 9.2 12.9

2.3.6 Significant Wave Height

As part of the flood impact analysis, Hazus requires specification of a significant wave height at the shoreline.
The user may specify a value, or the default wave height will be internally calculated as the depth-limited wave
height at each boundary. For the purposes of the Tier 2 ERA, wave heights were calculated internally as a
depth-limited wave condition. The depth-limited wave height in Hazus is defined as Hs < 0.49 ds, where Hs is
the wave height and ds is the local stillwater depth.
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Each state (and sometimes each county) uses a unique format for presenting FIS results. Each FIS was assessed
to determine whether wave height was included. Some documents included both with and without wave
height elevations. Others did not specify. An examination of the nearest FIS with waves gave elevations
consistent with the values where waves were not specified; therefore, it was assumed that waves were
included unless otherwise stated.

Hazus also assumes a peak wave period corresponding to the calculated depth-limited wave height. Values for
the peak wave period come from an internal lookup table where values vary by coast, county, and wave
exposure.

2.3.7 Floodplain Delineation

Delineation of the floodplain for each of the flood hazards (10-percent, 2-percent, 1-percent, and 0.2-percent
AEP) is required to begin the coastal flood damage assessment. This function is carried internally by Hazus. The
user need only identify either a single hazard for delineation or all hazards for delineation. Figure 2-7 shows an
example of a 10-percent AEP floodplain for Currituck County, North Carolina. For contrast, Figure 2-8 shows an
example of a 0.2-percent floodplain for the multiple counties of Florida impacted by the St. Johns River.

Figure 2-7: Example of 10-Percent Annual Exceedance Probability Floodplain (Currituck County, North Carolina)
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Figure 2-8: Example of a 0.2-Percent Annual Exceedance Probability Floodplain (Florida Counties Impacted by

St. Johns River)

2.3.8 Hazus Structure Inventory

The default Hazus structure inventory allows the estimation of the amount of exposure and potential damage
in the region. Inventory data include basic information on population, buildings, and facilities obtained from
the United States Census and other national sources. The underlying spatial data is aggregated by census block
as an inventory called the General Building Stock (GBS). Table 2-3 provides details about the different FEMA

occupancy types.

Table 2-3: Federal Emergency Management Agency Occupancy Types

ga atr:;og; Occupancy Type Name Description
Residential RES1-1SNB Single-Family Residential, one-story, no basement
Residential RES1-1SWB Single-Family Residential, one-story, with basement
Residential RES1-2SNB Single-Family Residential, two-story, no basement
Residential RES1-2SWB Single-Family Residential, two-story, with basement
Residential RES1-3SNB Single-Family Residential, three-story, no basement
Residential RES1-3SWB Single-Family Residential, three-story, with basement
Residential RES1-SLNB Single-Family Residential, split-level, no basement
Residential RES1-SLWB Single-Family Residential, split-level, with basement
Residential RES2 Manufactured Home
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ga atr::og:‘!, Occupancy Type Name Description
Residential RES3A Multi-Family housing, two units
Residential RES3B Multi-Family housing, three to four units
Residential RES3C Multi-Family housing 5—10 units
Residential RES3D Multi-Family housing 10—-19 units
Residential RES3E Multi-Family housing 20-50 units
Residential RES3F Multi-Family housing 50+ units
Residential RES4 Average Hotel
Residential RES5 Nursing Home
Residential RES6 Nursing Home
Commercial comMmi Average Retail
Commercial CoOM2 Average Wholesale
Commercial coM3 Average Personal and Repair Services
Commercial comM4 Average Professional Technical Services
Commercial COM5 Bank
Commercial COM6 Hospital
Commercial com7 Average Medical Office
Commercial CoOM8 Average Entertainment/Recreation
Commercial coM9 Average Theater
Commercial coMio Garage
Industrial IND1 Average Heavy Industrial
Industrial IND2 Average light industrial
Industrial IND3 Average Food/Drug/Chemical
Industrial IND4 Average Metals/Minerals processing
Industrial IND5 Average High Technology
Industrial IND6 Average Construction
Commercial AGR1 Average Agricultural
Commercial REL1 Church
Public Govil Average Government Services
Public GOV2 Average Emergency Response
Public EDU1 Average School
Public EDU2 Average College/University

The GBS was used as the primary basis for the exposure reflected in all CONUS consequences and dollar
damage risk estimates. GBS subtypes consider building occupancy, square footage, building count, valuation
parameters, dollar exposure, depreciation parameters, depreciated exposure, and first-floor elevations. The
GBS used for the SACS was based on data from the 2010 Census reflected at 2018 price levels. Depreciated
losses were used to characterize economic risk.

Extracting data from Hazus is a lengthy and time-consuming process for a study area as large as the SACS. Even
though the GBS was used in the risk estimates, the National Structure Inventory 2.0 (NSI 2.0)*> was used to
describe the exposure in subsequent sections of this report and for the state appendices for all CONUS areas
to efficiently provide a sense of the asset inventory profile, inclusive of vehicle values.

15 The National Structure Inventory (NSI) is a system of databases containing structure inventories of varying quality and spatial
coverage. The purpose of the NSI databases is to facilitate storage and sharing of point-based structure inventories used in the
assessment and analysis of natural hazards. Flood damage analysis is the primary usage, but sufficient data exists on each structure to
compute damages caused by other hazard types (IWR-HEC).
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2.4 Assumptions and Limitations
2.4.1 Hazard Conditions

Substantial effort to restore the sand dunes near the Cabo Rojo Salt Flats by the Puerto Rico Department of
Natural Resources (PR DNER)

e Existing Conditions: All CONUS water levels are based on 10-, 2-, 1-, and 0.2-percent AEP events based
on FEMA FIS.

e Future Conditions: To represent sea level rise, 3 feet were added to the existing condition water levels.
The 3-foot (CONUS) value was based on National Oceanic and Atmospheric Administration
(NOAA)/USGS tidal gauges with at least 30 to 40 years of data. Future projections show that all
locations in the SACS study area are expected to see 3 feet of sea level rise (relative to 2020 levels) in
approximately 50 years (2070) under the NOAA High and USACE High Scenarios and approximately 100
years (2120) under the USACE Intermediate Scenario.

2.4.2 Physical Setting / Performance

e  Existing Conditions: Surface elevations were based on USGS DEMs that are model defaults for CONUS
areas. Default shoreline boundaries were also used.

e Shorelines: Shorelines in Hazus are specified in long segments represented by several FIS transects.
The final elevation specified for a Hazus shoreline was an average of the applicable FIS transect
elevations. The most-significant differences in FIS flood elevations were generally between coastal
shorelines and bay shorelines which Hazus specifies as two different boundaries and assigned the
appropriate coastal or bay value(s) by default.

e Future Conditions: Same as existing condition. No shoreline migration was assumed as a result of sea
level rise.

2.4.3 Exposure

e Existing Conditions: Structure inventory data for the model runs were based on the 2010 Census GBS
at 2018 price levels. While the exposure descriptions were based on NSI 2.0 data to save time and
provide an idea of the structure inventory profile, the Level 1 GBS Hazus defaults were used in the
consequences and risk computations to estimate exposure.

e Future Conditions: The exposure is assumed to be constant and does not reflect future changes in
development.

2.4.4 Vulnerability

Vulnerability is reflected in the default Hazus damage functions. No changes were made to these damage
functions between existing and future conditions.

2.4.5 Consequences

Consequences are represented primarily as depreciated losses to structure and contents in dollars at 2018
price levels. Section 1.4 provides information on how to update consequences, expressed as EAD, to current
price levels. There are also full replacement losses that will be made available based on need.
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2.5 Hazus Flood Model Output

Hazus generates an enormous amount of output data. Data can be viewed graphically in the Hazus GIS
interface, tabulated according to census block, or compiled by Hazus into summary reports. Figure 2-9
provides a detailed breakdown of the summary reports (and thus the output types) available from Hazus.

2.5.1 Data Exported from Hazus

Hazus reports damages at the census block level. The GBS Economic Loss (by depreciated replacement) was
applied to both the existing and future condition models for all four storm events.

2.5.2 Reporting of Hazus Outputs

Hazus outputs (from the individual model runs) were combined into geographic regions that match the SACS
planning reaches. These are storm-specific (e.g., 10-, 2-, 1-, and 0.2-percent AEP) damages at the census block
level for individual storms, thereby making it the highest level of detail available. These data are aggregated to
multiple different geographic levels (census tracts, counties, and planning reaches) for easier interpretation.

Individual storms are bundled together into EAD. The calculation for this is:

EAD = (i _ i) 10% AEPDamages + 2% AEPDamages (i _ i) 2% AEPDamages + 1%Damages
MO0 1 1 10/2AEP 0.2% AsE% 100 1 2
° Damages T 0-2% Damages
100 ©S00 —(0.2% AEP
+ (100 500) 2 + 500 (0 %o Damages)

This calculation is reported for depreciated and full losses for both the existing and future conditions, as well
as the difference between existing and future conditions.

2.5.3 Hazus Model Error and Adjustments

For each EAD calculation, there is both a low and high value reported because of the numerical instability of
the Hazus outputs. Sometimes, the damages from a more-intense storm would be less than a more-frequent
less-intense storm. For example, sometimes the damages to a census block from the 1-percent AEP storm
would be less than the 2-percent AEP storm.

The model produced expected results for the overwhelming majority of the study area. However, problem
areas included the St. Johns River Basin, Tampa, the Florida Keys, and Miami-Dade. The problem typically
corresponded with models that had extreme census block density, more-complicated shorelines, or a
combination of both.

To adjust the results to be more realistic, a range of possible values (low-range method and high-range
method) to express the confidence in Hazus outputs are reported. Both methods use results from the 10-
percent AEP storm as a starting point and assume those to be accurate.® This decision was made because the
errors became more frequent and pronounced as the intensity of the storm increased. This observation
supports the decision to use the 10-percent AEP storm as a baseline.

16 |t was assumed that the 10-percent AEP storm event results were more likely to be accurate relative to the 2-, 1-, and 0.2-percent
AEP events. This was because the 10-percent results were consistently more stable than the others.
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Figure 2-9: Hazus Flood Model Output Option
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2.5.3.1 Low Range

The low range is a conservative approach to correct the issues that arose from the Hazus outputs. It adjusts the
damages from an event such that it cannot be any less than a more-frequent less-severe event.
Mathematically:
Corrected Low 2% AEPpamages = Max(10% AEPpamages: 2% AEPpamages)
Corrected Low 1% AEPpgmages = Max(10% AEPpamages: 2% AEPpamages) 1% AEDpamages)
Corrected Low 0.2% AEPpgmages = Max(10% AEPpamages: 2% AEPpgmages 1% AEPpamagess 0.2% AEPpamages)

To illustrate this procedure, Table 2-4 contains an example from a census block that has problematic damages
from the raw Hazus output in the 0.2-percent AEP storm. This correction was done at the census block level.
The low EAD calculation reported uses the corrected storm damage estimates.

Table 2-4: Example of Low-Range Census Block Damage Adjustment

10-Percent AEP 2-Percent AEP 1-Percent AEP 0.2-Percent
Damages Damages Damages AEP Damages
Problematic Census Block $50,000 $250,000 $400,000 $100,000
Low Correction $50,000 $250,000 $400,000 $400,000

2.5.3.2 High Range

The high range represents a more realistic approach of what damages would be without the calculation issue.
The high range identifies individual census blocks where damages were corrected using the procedure outlined
in the low-range methodology. The event damages for the problematic census block(s) were then calculated
by applying a percentage change. The percentage change was the difference between the subject events for
the total sum of the planning reach omitting problematic census blocks. This high-range method attempts to
estimate what this value would have been if it had been correctly estimated in Hazus. In this context,
‘reasonable’ means that damages in a census block fits the following seven conditions:

Existing 2% AEPpgmqages = Existing 10% AEPpamages
Existing 1% AEPpgmages = Existing 2% AEPpamages
Existing 0.2% AEPpgmages = Existing 1% AEPpgmages
Future 10% AEPpgmages = Existing 10% AEPpgmages
Future 2% AEPpamages = Existing 2% AEPpgmages
Future 1% AEPpgmages = Existing 1% AEPpgmages
Future 0.2% AEPpamages = Existing 0.2% AEPpgmages

To illustrate this procedure, Table 2-5 contains an example from a census block that has problematic damages
from the raw Hazus output in the 0.2-percent AEP storm. The low correction is provided for context. One-
million is used for the 0.2-percent AEP storm because the average percent change from the 1-percent AEP to
0.2-percent AEP storm for reasonable census blocks from the planning reach is 150 percent. This value is then
applied to the problematic census block. This correction was done at the census block level. The high EAD
calculation reported uses the high corrected storm damage estimates.
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Table 2-5: Example of High-Range Census Block Damages Adjustment

Percent Change
from 1-Percent AEP
Damages to
0.2-Percent AEP
Damages

10-Percent 2-Percent AEP 1-Percent AEP 0.2-Percent

AEP Damages DETET( Damages AEP Damages

Problematic Census Block $50,000 $250,000 $400,000 $100,000 -75%
Low Correction $50,000 $250,000 $400,000 $400,000 0%
High Correction $50,000 $250,000 $400,000 $1,000,000 150%
Planning Reach Total from o
Reasonable Census Blocks $10,000,000 $75,000,000 | $100,000,000 | $250,000,000 150%

For Planning Reach FL_06, in Northeast Florida, the 0.2-percent AEP storm would not correctly estimate
damages in the whole region because of the complexity of the Hazus model’s coastline inputs. As a result,
there were no census blocks that were categorized as ‘reasonable.’ To address this planning reach, the
percentage changes from reasonable census blocks in Planning Reach FL_07 were used. A similar problem
presented itself in Planning Reach FL_09, the Florida Keys, owing to the intricacies of the islands’ coastlines. In
this instance, the percentage changes from reasonably representative census blocks in Planning Reach FL_08
were used.
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SECTION 3
FAST Methodology (OCONUS)

Damage estimates for Puerto Rico and the U.S. Virgin Islands were
estimated using FEMA’s FAST. FAST uses the same methodology as  The FAST tool and supporting

the Hazus application in an open-source python tool that allows documentation can be downloaded
users to define inputs. Since inputs for Puerto Rico and the U.S. from https://github.com/nhrap-

Virgin Islands are unavailable in the Hazus application, FAST was hazus/FAST.

used to estimate damages for these areas. I

3.1 SACS OCONUS Study Area

The SACS study area outside of the continental U.S. includes Puerto Rico (including the main island and the
islands of Culebra and Vieques), and the U.S. Virgin Islands (St. Croix, St. Thomas, and St. John). Puerto Rico is
divided into four planning reaches for the purpose of the study, and the U.S. Virgin Islands is divided into three.
Figure 3-1 and Figure 3-2 illustrate the delineation of planning reaches for the territories. Building density and
home values for Puerto Rico and the U.S. Virgin Islands tend to be lower than the majority of the CONUS study
area, which results in lower damages, as shown in Section 4.2.8.
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Figure 3-1: Puerto Rico Planning Reaches
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Charlotte
Amalie
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Figure 3-2: U.S. Virgin Islands Planning Reaches

|
3 ’ 2 FAST I n pUtS Additional documentation on methodology
The FAST tool requires the user to provide a gridded raster of for damages and depth-damage functions
flood depths, and a point-based structure inventory to can be found here:
calculate structure-specific estimated damages. Damages are https://www.fema.gov/media-library-
calculated based on depth-damage functions, which are data/20130726-1820-25045-
identical to the functions used in the Hazus application. 8292/hzmh2_1_fl_tm.pdf.

3.2.1 Coastal Flood Depths

Coastal flood depths were developed by USACE Jacksonville District Coastal Engineering and the USACE
Engineering Research and Development Center Coastal and Hydraulics Laboratory (ERDC) for the 10-, 5-, 2-, 1-,
and 0.2-percent AEP events for existing and future conditions. Future conditions used a mean sea level rise of
2.33 feet based on NOAA tidal gauge data. The AEP water levels were developed as part of the Coastal Hazard
System (CHS). CHS consists of the combination of high-fidelity numerical model simulations of coastal hazards
using CSTORM with a probabilistic coastal hazard assessment. These CHS AEP points were loaded into ArcGIS
Pro and water surface elevations for each AEP storm were contoured using 100-foot by 100-foot grid cells. For
further reference, refer to ERDC/CHL LR-19-9 Calibration and Validation of the Puerto Rico/U.S. Virgin Island
Domain Model Setup for the South Atlantic Coastal Study (SACS).*”

17 Owensby, M. B., M. A. Bryant, T. J. Hesser, L. A. Provost, T. C. Massey. 2019. Calibration and Validation of the Puerto Rico/U.S. Virgin
Island Domain Model Setup for the South Atlantic Coastal Study (SACS).
Volume 19, Issue 9. U.S. Army Engineer Research and Development Center, Coastal and Hydraulics Laboratory.
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3.2.2 Structure Inventory

GIS point-based structure inventory data used in the FAST tool were obtained from FEMA for Puerto Rico and
the U.S. Virgin Islands. These data were developed by FEMA contractors to be used in future GBS data for the
Hazus application. FEMA obtained building footprints that were developed by Compass Joint Venture using
NOAA lidar data, Terrasolid software, and ArcGIS Pro. Building footprints were processed in ArcGIS Pro, and
compared against Open Street Map building footprints, and then combined to reconcile differences between
the datasets. Additional building footprints obtained from the U.S. Virgin Islands GIS Division and Corelogic
Parcel-Point data were also used to verify the footprint dataset. NOAA lidar data were used to obtain first-floor
foundation heights.

Tax assessor parcel data from the U.S. Virgin Islands Office of Tax Assessor were then merged with footprints
to create building attributes for each structure. Structure values and content values are in fiscal year (FY) 2018
price levels. Homeland Infrastructure Foundation-Level Data (HIFLD), which are publicly available, were used to
aid in defining structure occupancy types for public structures, including wastewater treatment plants, cultural
structures, governors’ mansions, pharmacies, places of worship, public schools, solid waste facilities, and
major state government buildings.

Replacement values were estimated based on each structure’s square footage and the cost-per-square-foot
value published by structure type within Hazus 4.0. FAST schema attributes assigned to parcel data points and
used in the calculation of estimated damages include latitude and longitude coordinates, building replacement
value, content replacement value, occupancy type, number of stories, square footage, foundation type, and
first-floor height.

3.3 FAST Outputs

FAST produces a CSV file containing each structure point and associated flood damages. Separate CSV files are
produced for each flood depth raster (associated with the 10-, 5-, 2-, 1-, and 0.2-percent AEP events). EAD for
each structure was calculated using Reimann Sum midpoint method, represented by the following equation:

EAD. — ( 1 1 )(10% AEP Damages; + 5% AEP Damages;)
t7\10 20 2

< 1 1 ) (5% AEPDamages; + 2% AEPDamages;)
20 50 2

( 1 1 > (2% AEP Damages; + 1% AEP Damages;)
50 100 2

N < 1 1 ) (1% AEP Damages; + 0.2% AEP Damages;)

100 500 2

Where i represents each structure point in the data, and damages represent the FAST model damage
estimates for the 10-, 5-, 2-, 1-, and 0.2-percent AEPs.

Flood depth grids were ensured to be monotonically increasing for all five storm frequency events for both
Puerto Rico and the U.S. Virgin Islands by completing a raster calculation between each increasing frequency
event, for both existing and future conditions. Because of some instability within the FAST model code, and not
due to actual flood depth rasters, damages for the 1-percent AEP event, for the existing condition only, were
higher than damages for the 0.2-percent AEP event for 5 percent of all structures in Puerto Rico. This
phenomenon was not present in future damages, nor in damages for the U.S. Virgin Islands. To correct for this
instability in existing damage estimates, damages were adjusted as detailed in Section 2.5.3. For example, for a
structure with $6,000 in damages for the 1-percent AEP event, and SO in damages for the 0.2-percent event,
damages for the 0.2-percent AEP event were modified to $6,000. The decision to not project increasing
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damages for these structures for the 0.2-percent AEP event was based on the fact that a large portion of
structures had equivalent damages for both the 1-percent and 0.2-percent AEP events in the model output.

Structure point coordinates and their associated damage estimates were projected in ArcGIS Pro and summed
by census block, to maintain consistency with Hazus output. Damage estimates for both territories are
reported by census block at the most finite level, and not by structure, in this report and in other supporting
documents for SACS. The summation equation for damages is:

N
Z EAD;;
i=1

Where EAD is an array of structure-census block pairs, with i representing the structure ID and j representing
the census block ID. FAST damage estimates by planning reach for Puerto Rico and the U.S. Virgin Islands are
shown in Sections 4.2.7 and 4.2.8.
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SECTION 4
Tier 2 ERA Results

The following sections provide greater detail about the results generated by the Tier 2 ERA. The results are
divided into CONUS and OCONUS sections. These sections are further subdivided into states and territories
with results displayed according to each planning reach (Table 4-1).

4.1 Census Place and Census Block Risk Ratings

For the purpose of the SACS, each census block was associated with a census place based on whether the
centroid of the census block fell within the spatial boundary of the census place. Each census block and census
place were assigned a risk rating using the Jenks Natural Breaks Classification method using five categories
(Low Risk, Low-Med Risk, Med Risk, Med-High Risk, and High Risk). Relative risk classifications are shown in
Table 4-2, Table 4-3, and Table 4-4.

Table 4-1: Census Block and Census Place Reference Information

SACS Planning

State/Territory Location ID Regions Included Reaches Included
North Carolina NC Northern and Southern North Carolina NC_01, NC_02
South Carolina SC Northern and Southern South Carolina SC_03,SC_04
Georgia GA Coastal Georgia GA_05
Florida NC_FL Northeast Florida + Central Eastern Florida FL_06, FL_07
Florida SE_FL Southeast Florida + Florida Keys FL_08, FL_09
Florida SW_FL Southwest Florida + Central Western Florida FL_10, FL_11
Florida NW_FL Northwest Florida + Panhandle FL_12,FL_13
Alabama AL Alabama Gulf Coast AlL_14
Mississippi MS Mississippi Gulf Coast MS_15
Puerto Rico PR Entire Island PR_1, PR 2, PR 3,
PR_4
U.S. Virgin Islands VI St. Croix, St. Thomas, and St. Johns VI_1,VI_2,VIL_3

Table 4-2: Census Place and Census Block Relative Risk Classification (North Carolina, South Carolina, and
Georgia)

Census Blocks
Low Bound Upper Bound

Location

Census Places \

]
o Low Bound Upper Bound \

NC 5-Low Risk S0 $868,054 S0 $53,460
NC 4-Low-Med Risk $868,055 $2,555,902 $53,461 $189,656
NC 3-Med Risk $2,555,903 $5,529,913 $189,657 $449,380
NC 2-Med-High Risk $5,529,914 $10,932,263 $449,381 $928,714
NC 1-High Risk $10,932,264 $21,678,824 $928,715 $2,219,828
SC 5-Low Risk S0 $2,873,266 S0 $153,497
SC 4-Low-Med Risk $2,873,267 $7,143,391 $153,498 $626,376
SC 3-Med Risk $7,143,392 $16,848,232 $626,377 $1,555,433
SC 2-Med-High Risk $16,848,233 $30,338,470 $1,555,434 $3,643,573
SC 1-High Risk $30,338,471 $159,517,266 $3,643,574 $7,950,298
GA 5-Low Risk S0 $405,404 S0 $89,414
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Location Census Blocks

Census Places \

ID Rk Low Bound Upper Bound \ Low Bound Upper Bound
GA 4-Low-Med Risk $405,405 $1,156,700 $89,415 $345,745
GA 3-Med Risk $1,156,701 $5,071,574 $345,746 $917,546
GA 2-Med-High Risk $5,071,575 $10,455,369 $917,547 $2,122,817
GA 1-High Risk $10,455,370 $17,655,097 $2,122,818 $3,867,182

Table 4-3: Census Place and Census Block Relative Risk Classification (Florida)

Location Census Places Census Blocks ‘
Low Bound Upper Bound Low Bound Upper Bound \
NC_FL | 5-Low Risk S0 $4,302,834 S0 $194,288
NC_FL | 4-Low-Med Risk 54,302,835 $13,396,028 $194,289 $759,084
NC_FL | 3-Med Risk $13,396,029 $33,828,360 $759,085 $1,883,226
NC_FL | 2-Med-High Risk $33,828,361 $85,664,628 $1,883,227 54,804,731
NC_FL | 1-High Risk $85,664,629 $146,727,598 $4,804,732 $9,487,968
SE_FL 5-Low Risk SO $9,751,620 ) $347,099
SE_FL | 4-Low-Med Risk $9,751,621 $29,919,046 $347,100 $1,391,360
SE_FL 3-Med Risk $29,919,047 $67,198,148 $1,391,361 $3,841,991
SE_FL 2-Med-High Risk $67,198,149 $125,317,350 $3,841,992 $8,162,685
SE_FL 1-High Risk $125,317,351 $230,881,672 $8,162,686 $24,130,836
SW_FL | 5-Low Risk SO $17,385,488 SO $217,874
SW_FL | 4-Low-Med Risk $17,385,489 $49,273,971 $217,875 $879,172
SW_FL | 3-Med Risk $49,273,972 $143,610,097 $879,173 $2,177,417
SW_FL | 2-Med-High Risk $143,610,098 $377,235,741 $2,177,418 $5,290,732
SW_FL | 1-High Risk $377,235,742 $850,989,725 $5,290,733 $13,777,025
NW_FL | 5-Low Risk S0 $632,633 S0 $101,611
NW_FL | 4-Low-Med Risk $632,634 $2,107,110 $101,612 $424,871
NW_FL | 3-Med Risk $2,107,111 $5,162,109 $424,872 $1,225,472
NW_FL | 2-Med-High Risk $5,162,110 $14,495,171 $1,225,473 $3,233,121
NW_FL | 1-High Risk $14,495,172 $25,005,189 $3,233,122 $8,887,716

Table 4-4: Census Place and Census Block Relative Risk Classification (Alabama, Mississippi, Puerto Rico, and
U.S. Virgin Islands)

Location Census Places Census Blocks

ID Risk Low Bound Upper Bound Low Bound \ Upper Bound
AL 5-Low Risk SO $651,795 S0 $71,714
AL 4-Low-Med Risk $651,796 $1,882,442 $71,715 $284,364
AL 3-Med Risk $1,882,443 $4,071,672 $284,365 $802,130
AL 2-Med-High Risk $4,071,673 $16,494,782 $802,131 $1,898,268
AL 1-High Risk $16,494,783 $34,342,479 51,898,269 $3,791,713
MS 5-Low Risk S0 $2,356,759 S0 $78,128
MS 4-Low-Med Risk $2,356,760 $6,290,590 $78,129 $303,355
MS 3-Med Risk $6,290,591 $11,095,510 $303,356 $803,090
MS 2-Med-High Risk $11,095,511 $19,122,654 $803,091 $1,935,359
MS 1-High Risk $19,122,655 $31,777,546 $1,935,360 $5,193,739
PR 5-Low Risk $0 $6,000 S0 $7,016
PR 4-Low-Med Risk $6,001 $62,000 $7,017 $26,559
PR 3-Med Risk $62,001 $182,000 $26,560 $63,794
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Location Risk Census Places Census Blocks
[») Low Bound Upper Bound Low Bound \ Upper Bound
PR 2-Med-High Risk $182,001 $591,000 $63,795 $135,347
PR 1-High Risk $591,001 $14,047,000 $135,348 $245,025
Vi 5-Low Risk S0 $1,878 S0 $10,000
Vi 4-Low-Med Risk 51,879 $5,326 $10,001 $37,000
Vi 3-Med Risk $5,327 $14,521 $37,001 $93,264
Vi 2-Med-High Risk $14,522 $48,834 $93,265 $133,289
Vi 1-High Risk $48,835 $1,265,777 $133,290 $332,598
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Existing Census Place Risk Rating by State/Territory Future Census Place Risk Rating by State/Territory
State/Territery Mame 1-High Risk 2-Med-High Risk 3-Med Risk  4-Low-Med Risk 5-Low Risk Total State/Territory Mame 1-High Risk 2-Med-High Risk 3-Med Risk 4-Low-Med Risk 5-Low Risk Total
Alabama 1 2 2 3 17 25 Alabama 3 2 2 g 10 25
Florida 12 16 =4 102 330 503 Florida 36 39 a5 106 238 503
Georgia 1 5 g & 10 30 Georgia 10 3 10 1 [ 30
Mississippi 5 2 4 & B 23 Mississippi 7 3 5 3 5 23
Morth Carolina 5 2 16 26 74 123 Morth Carolina g 21 18 27 50 123
Puerto Rico 2 4 12 16 23 57 Puerto Rico 13 3 12 12 12 57
South Carolina 3 1 7 8 28 47 South Carolina 6 3 10 [ 20 47
U5, Virgin Islands 12 3 4 3 g 29 U.5. Virgin Islands 18 4 2 5 2 29
Total 41 35 96 169 494 825 Total 102 85 140 168 341 825
Existing Census Block Risk Rating by State/Territory Future Census Block Risk Rating by State/Territory
State/Territory Mame  1-High Risk  2-Med-High Risk  3-Med Risk 4-low-Med Risk  5-Low Risk  Total State/Territory Name  1-High Risk  2-Med-High Risk  3-Med Risk 4-Low-Med Risk  5-Low Risk Total
Alabama E 11 37 176 2339 2567 Alabama 5 24 a3 336 2113 2567
Florida 65 336 1245 6405 105366 113419 Florida 282 968 3192 14513 44464 113419
Georgia 4 14 56 242 4E50 5006 Georgia 0 45 165 485 4271 5006
Mississippi 1 26 149 538 4861 5575 Mississippi 9 58 244 863 4401 5575
Morth Carolina 22 81 271 936 9558 10868 Morth Carolina 118 254 631 1695 8170 10868
Puerto Rico 8 25 553 232 3360 3680 Puerto Rico 52 151 303 654 2520 3680
South Carolina 22 57 182 828 12864 14063 South Carolina 63 145 413 1502 11834 14063
W.S. Virgin Islands 5 1 5 & 28 43 U.S. Virgin Islands 10 2 9 7 15 43
Total 131 551 2010 9363 143166 155221 Total 559 1651 5049 20068 127894 155221

Figure 4-1: Number of Census Places and Census Blocks Within Each Relative Risk Category by State or Territory
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4.2 Distribution of Risk by Region, State, and Territory
Summary

As shown in Table 4-2, Table 4-3, and Table 4-4, the distribution of the risk is as follows:

e CONUS/OCONUS — Nearly all of the risk is in the CONUS, while 0.12 percent is in the OCONUS areas.

e More than 86 percent of the CONUS risk is in Florida and 7 percent is in South Carolina. The remaining
6 percent is located within North Carolina, Georgia, Alabama, and Mississippi.

e Nearly 90 percent of the OCONUS Risk is in Puerto Rico. The U.S. Virgin Islands constitutes the least
economic risk across the entire study area.

As previously noted, most of the CONUS risk is located in Florida with South Carolina as a distant second. This
is attributable to the distribution of population, development, and amount of shoreline exposed to coastal
storms, all of which is greatest in Florida. Nearly 85 percent of the CONUS risk is distributed among counties
along the coast of Southeast Florida, Southwest Florida, West Central Florida, and Southern South Carolina.

The following subsections provide numerous graphs and tables that describe the economic risks for the CONUS
and OCONUS areas.
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Expected Annual State Name #Counties #Census % Total Existing % Total Future Risk
Damiages Places Risk .

$11,145,923,832 Florida 44 504 85.00% 8655%
y South Carolina 1 48 791% 6.86%
$27,645,314,054 North Carolina 25 124 278% 287%
A Mississippi 3 24 2.18% 1.50%

Georgia 8 31 1.20% 139%

Alabama 5 26 082% 0.63%

Puerto Rico (US.) 44 58 0.10% 0.19%

Virgin Islands (US) 3 29 002% 0.02%

Total 136 826 100.00% 100.00%

Existing Risk & Future Risk by State

@ Existing Risk @ Future Risk

o

$35bn $33bn
$30bn % Existing Risk by State % Future Risk by State
South Carol... 7.91% Alabama 0.82% South Carolina bama 0.639%
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Figure 4-2: Tier 2 Economic Risk Assessment South Atlantic Division Area of Responsibility Overview
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CONUS Existing & Future Risk
AL

$91,353,271 $175,469,383
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CONUS Risk Distribution by Planning Reach

Planning  Reach % of Census % of % of % of % of Risk
Reach Blocks Acreage  Existing Future Change
Index Risk Risk
NC_01: Northern North Carolina |l 473% [N 139% | 170% | 191%
NC_02 : Southern North Carolina || 241% [l s38% 14% | vex | 1.03%
SC_03 : Northern South Carolina || 271% [l 506% 120% | 105% | 0.94%

SC_04 : Southern South Carolina

FL_06 : Northeast Florida
FL_07 : Central East Florida
FL_08 : Southeast Florida
FL_09 : Florida Keys
10 FL_10: Southwest Florida
11 FL_11: Central West Florida
12 FL_12: Northwest Florida
13 FL_13: Florida Panhandle
14 AL_14 : Alabama Coast
15 MS_15: Mississippi Coast

1
2
3
4
5 GA_05: Georgia Coast
6
7
8
9
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Figure 4-3: CONUS Tier 2 Economic Risk Summary
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OCONUS Existing & Future Risk
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Blocks Acreage Existing Future Change
Risk Risk
Crown Mountain
PR.O1: Northwest Puerto Rico [l s63% I 402% | 3% | 303% | 301% ¥'A 474 (1555 1)
PR_02 : North Central Puerto Rico [l sos% [l s529% | 157% | 165% | 167% N o e I I
PR_03 : Southern Puerto Rico 21.83% % % 69% 27.74% N __'A A;atl)ﬁae \ g - St John- irgin 3 =
PR_04 : Northeast Puerto Rico ®: p - StThomas ; Crulzﬁay # Yslands
VI_01: St. Croix 0.48% 8% 1.44% 1.80% 191% * ! Q&’ H%k NP.
VI_02 : St. Thomas I 0.50% 6.60% h 1221% L 6.63% L 4.99% B Kot g » ..
V103 : St. Johns | o16% [l 684% |  264% |  102% | 0.54% e

St Thomas & St John Census Block ... © 1-High ®2-Med-High ®3-Med ®4-Low-Med @5-Low

Figure 4-4: OCONUS Tier 2 Economic Risk Summary
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4.2.1 North Carolina

4.2.1.1 Planning Reach NC_01: Northern North Carolina Coast

This section describes dollar damage storm surge risk for Planning Reach NC_01, the northern-most coastal region of North Carolina. All estimates
shown are in FY 2018 price levels. Figure 4-5 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning
Reach NC_01 in the 0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the northern North Carolina coast. Figure 4-6
provides details for existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block,
and identifies the census places with the greatest flood risk. Figure 4-7 provides a more detailed and comprehensive tabular account of the existing
and future consequences per AEP event for each census place.

AR A/ A
SECTION 4 | TIER 2 ERA RESULTS

Planning Reach Est. Total Exposure Value and # of Buildings by General Occupancy

NC_01 e Est. Total Ex val # of Build st
@ st Total Exposure Value @% of Buldings Exposure Statistics by General Occupancy
Exposure Profile 195K 200€ General Occupancy # of Bldgs Est. Total Exposure  Avg. Exposure
487,659 £60bn value Valug
Estimated tion at Risk 150K Single Family Residential §422,600
$126,802,185,227 Commercial 15003 [ 1050 |NEEES
Est. Total Exposure Value 540bn Mult-Family Residential anoos BT 25580363 IR E 1001
100K .
Industrial 3783 34,293,5841,778 6,042
$50,683.052,349 1 s
[ v a1 Govemment 1481 I 42,970,388,867 88,631
Est. Struture Value
$20bn o Religion 1843 | s2692531.812 [ $1.359358
§56,999,226,878 Education 392 I 41,151,887,530
Est. Content Value
o $3bn $3on S1bn S0bn Agriculture 970 | s475603,308 | §370,591
$10,119,906,000 $0bn 1 e —.... & oK
Est. Vehicle Value Single Commercial Multi-Family Industrial Government  Religion Education  Agriculture
Family Residential
# of Buildings by General Occlipafe™ Est. Total Exposure Value by General Occupancy
Religion Religion $3bn (2.12%)
Commercial 2K 1{0.7%} Industrial $4bn (3.39%)
T Sqft Statistics by General O
Multi-Family Residential q atistics by General Occupancy
Multi-Family Res.. £170n (13.76%) General Occupancy # of Mean Median Max Sgft
40K (15.24%) Bldgs SqFt SqFt
-

Single Family Residential
195K (74.26%)

Figure 4-5: Planning Reach NC_01 Exposure Details

Single Family Residential
Multi-Family Residential

s 0 2 W i35 | 41

. 40,008

_? . 340,585

030
$1 27bn Commercial | 903 -_ I agks | 1348374
262K Industria N A PR
# of Buildings Est. Exposure Value Religion | o3 W sz EEB: | vers
Govemment | 1481 947 102,613
Agriculture - H_.za? 1,627 r 13,173
Education i o2 [EEERs R | oo
Commercial
$33bn (25.9%] Single Family Residential
$65bn (51.21%)
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There are approximately 262,000 structures with a total estimated exposure value of more than $127 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial.

Northern North Carolina has a significant amount of shoreline that is susceptible to oceanside and back bay flood hazards. This planning reach has the
greatest number of counties that are potentially impacted given its proximity to the Albemarle and Pamlico Sounds. As a result, there is a wide spatial
distribution in the risk, with 18 counties, 82 census places, and approximately 3 million acres impacted. In addition, there is also significant distribution
of risk to more rural areas (approximately 47 percent). The number of medium- to high-risk census blocks increases by 266 percent between existing
and future conditions with sea level rise. Overall risk for the planning reach ranges between $154 million and $465 million. Of the 15 counties
impacted, the greatest risk is located in Carteret, Dare, Beaufort, Craven, and Hyde counties. Of the 82 exposed census places, Morehead City, New
Bern, Fairfield Harbour, Beaufort, and Manteo have the greatest risk.
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Existing & Future Risk by Count Existing Risk by Census Block
Reach v 9 y ity g Y,
County #Census  Acres Existing Risk Future Risk CB Risk Rating # Census Blocks  Acres Existing Risk
X Blocks = T T
NC_01 : Northern North Carolina b = 1-High | 5| 1435 | $6397.284
Carteret [MINAGY | 25808 $46,047,326 $129,871,503 2-Med-High | 38 | 42704 | 23295463
Dare - 825 151487 | $47,225,793 $125,107,590 3-Med 114 | 108212 | $31,998,044
$153,395,720 $465,312,155 2,992,714 . s ! |
Nt h Beaufort 51 |359723 $15,048,953 $45395,115 & lowied s28 [ 410869 | 51459423
Existing Risk Future Risk # Acres Impacted Craven 031 {I224.897 [N $14311,144 343,370,659 S-low $40,245,506
7007 15 81 Hyde W oo [T $11276,528 $30417,275 Total 7007 2,992,714 $153,395,720
# Census Blocks Imp...  # Counties Impacted ~ # Census Places Impacted  Pamiico [l 375 | 184049 $6,993,670 $26023518
Currituck 351 224,583 $4,114,791 $20,458,349
Existing Maximum Surge Elevation per Return Period Event by Pasquotank 653 131,350 $1,901,654 $17,430,575 Future Risk by Census Block
County (ft) Tyrrell ] 164 [E198,789 $2,906,347 $10,372,446 CBRisk Rating # Census Blocks  Acres Future Risk
Coastal Shoreline EC10Vr ECSO¥r  EC_100¥r  EC_500¥r Camden 149 {19,406 $1.108384 $6,894.758 =
Counties Washington [l 250 {91,836 $1,135,933 $4877,023 1-High | 56 | 2630 [Tson0350%
Perquimans 207 458,915 $447,919 $2324,079 2Med-High | 146 |l 163125 | 49183837
Washington Bay 360 490 560 690 3-Med ] 372 ] 315782 | $105,9425878
e e — D s s Chowan 123 89,628 $373,449 $1,508,097
y y ¢ : ¥ 4-Low-Med 1114 [WB00155 | $111,587,624
Bertie | 103 [WBeo7ss $292,848 $876,071
Perquimans  Bay 240 330 370 460 S-low 62,908,078
Hertford | 61 [z 5210981 $385,097 S—1O78
Fessotan S 24 228 =1 2 Total 7007 2902714 $153395720 $465,312,155 Towl T, ZHETA: SARSANZAT
Pamlico Bay 410 560 640 790 otal w998 +395 e o il
: z v s g . f i s : i ils
Hyde Ocean 330 4350 5.10 630 Census Places with Greatest Risk Existing Risk Distribution by Population Center  Future Risk Distribution by Population Center
Hertford Bay 440 600 6.80 840 Category Category
Dare Bay-Mainland 290 400 457 570 @Existing Risk @Future Risk ®Risk Change vl
Dare Bay-Roanoke 520 720 818 1010 Rural Rural
Dare Ocean-North 510 7.00 791 970 $71M (462.) 4 $218...(468.) 4
Dare Ocean-South 590 810 925 1130 1
Currituck Bay 220 300 340 420
Curtituck Ocean 450 620 7.00 860
Craven Bay 500 690 7.80 960
Chowan Bay 280 380 430 530 3
Carteret Bay-Mainland 510 7.00 7.91 970 "__ Census Place . Census Place  EEEaaI
$83M (53.79..) $247...(53.1..) <
Carteret Ocean-Cape 380 530 6.00 7.40 (5 Was.
Carteret Ocean-North 330 460 520 640 9
Camden Bay 240 330 370 460 Chicod
Bertie Bay 440 600 680 840 - it
Beaufort Bay 410 560 640 7.90 arter

Future Maximum Surge Elevation per Return Period Event by County

Coastal Shoreline  FC_10Yr  FC_50Vr FC_100Y FC_500Yr
Counties r
~
Washington ~ Bay 660 790 860 990
Tyrrell Bay 570 670 7.20 820
Perquimans  Bay 540 630 670 7.60
Pasquotank  Bay 540 630 670 7.60
Pamlico Bay 710 860 940 10.90
Hyde Ocean 630 750 810 930
Hertford Bay 740 9.00 9,80 11.40
Dare Bay-Mainland 5% 700 757 870 Havewck
Dare Bay-Roanoke 820 1020 1118 13.10 TSR S
Dare Ocean-North 810 1000 1091 1270
Dare Ocean-South 890 1110 1225 1430
Currituck Bay 520 600 640 720 » Piney Green
Currituck Ocean 750 920 1000 1160
Craven Bay 800 990 1080 1260
Chowan Bay 580 680 7.30 830
Carteret Bay-Mainland 810 1000 1091 1270
Carteret Ocean-Cape 680 830 9.00 1040 $3.6M AN
Carteret Ocean-North 630 760 820 940 $2.4M
Camden Bay 540 630 670 7.60 i
graphics
z::‘;m ::; ;::g :zz :ig 1;’:’; Morghead New Bern  Manteo Atlantic Fairfield ~ Belhaven  Hatteras  Beaufort Duck Avon N . N
City Beach Harbour Census Place Risk Rating © 2-Med-High ©3-Med ®4-Low-Med ®5-Low

Figure 4-6: Planning Reach NC_01 Risk Details
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Conseguences & Risk per AEP Event by Census Place

Place EC.DL_10¥  FC_DL_10Vr EC_DL_50vr FC_DL_50¥r EC_DL_100¥r FC_DL_100¥r EC_DL_500¥r FC_DL_SODYr  Existing EAD Future EAD % of Existing % of Future
Risk Risk
Morehead City T 15670516 | 775% | 7.22%
New Bern ooo [ sesgzon0o [SSREENE- _ | Dsisostses | e 692%
Fairfield Harbour o000 NSTEEEc.000 [ 000 siesEa0.000 [EEERE o000 540%
Beaufort 7510000 (26610000 (25310000 siER 00 S o0 . 176%
Manteo o IS RS - -U.ﬂDD I 0. 000 | sa24nt —=s 497%
Atlantic Beach o o GG oo co0 20 000 479%
Belhaven 0 S IEiEE 550,000 R 350000 3% 213%
Duck 0000 , ST 170000 0550000 [MSHES.10,000 3.34% 394%
Hatteras 0 o0 ET c20000 R .sz0000 [EEER 250,000 [ R 385%
Avon 00,000 B =5 570000 EG: 550000 [Is1.060.000 RS, 220,000 26,062 3.22% 3.77%
Kitty Hawk I oo 7, es0,000 NS 050,000 -,330,000 94 5% 375%
Southern Shores 960,000 I 000 S0 510000 R 570000 [SHE0 040000 [T 754 3.94% 353%
Kill Devil Hills 4,180,000 B 15050000 NG 7o 230,000 ST 50000 [ERE 500000 [EHE0, 000000 [ 538,009 r;‘_.S-I% 3.12%
Wanchese 0,000 - 50000 76490000 [Js5960,000 [MEss 210000 |6 a0000 [IERRS. 740000 [ ces [ T 323%
Elizabeth City 53340000 s+ 270000 W s1000000 7sesno00 [l s13790000 1660000 W 325330000 730000 J| 2268054 1.20% 3.23%
Nags Head 45,860,000 s27660000 [l 515700000 W 231650000 0000 210000 [ 596470 221% 282%
Washingtan $4750,000 s2750000 [ 511620000 B 55390000 I 52670000 AR z00000 (1145240 1,58% 263%
Frisca B ss0000 [ s57.250000 [ 519.220000 B 2250000 B 5430000 [Bcossoooe [7s3.582 M oo 254%
River Road 630000 NI 532720000 [ s21.530000 ss4700000 [ S31,270,000 567030000 [ 540510000 [sses70000 047,549 B e 232%
Oriental s2270000 MMM s30200000 W sotscoco MMM ss1sz0000 W 19070000 MMM setos0000 J $41,710000 W 5576 RE 211%
Emerald Isle W serro000 B 519500000 M 512710000 N s4s430000 [l 1350000 [ secesoooo [ 339410000 | IREERE g 1 e 196%
Ocracoke I 50000 [ 536250000 M s17310000 [ sev720000 [ s23210000 (M ss3seoooo M ssezsocoo [ sesceocoo [l s4223s ars37o [l 213% 206%
Buston W:coroo00 Wl s1s0s0000 [ 51420000 B 544760000 520350000 s62,260000 [ 547370000 [ss6.390000 [B.365.490 860676 | 1.89% 178%
River Bend 4080000 QM s22270000 [ s14770000 M 43050000 = s220s0000 U $s160000 [l $40070000 =$ﬁ7,490,000 1303310 W53 779,028 1.80% 174%
Davis 7650000 QM 22170000 ] 512090000 HM 536060000 516560000 J 43720000 J 528030000 s60510000 J16804a [ 53,265,990 1.62% 150%
Engelhard 00000 B szz120000 MM sis7eo000 B s3ssooocoo [ sisizocoo [ s4sssoooo M sesesonco [ ssessocoe [Bse113 [ s3.z55563 1,88% 150%
Columbia B s3300000 W 23220000 @ ssseooco Ml sszeonoo0 W s12470000 [ $34610000 W $19ssc000 W $37s30000 M s7ezoso M s2emizzs 0 tosw 135%
Gloucester s200000 I s216%0000 | se4soooo Ml s3zizo0o0 [ s20370000 Wl s38ss0000 531640000 553180000 | s673401 [ s2.982.461 0.93% 137%
Pine knoll shores || $2270000 Jll  $125s0000 | s7ssooco Wl s3tosooo0 | st3190000 M sasscoooo 27850000 s77.340000 J] $730321 [ 52,846,210 101% 131%
Marshallberg 5550000 B 517330000 [l 513360000 M sase20000 ] s1sis0000 ) s3sesooon M s30770000 M ssogzoooo [Evzivses [l s261036s 1,68% 120%
Hobucken =3_490,000 B 5000000 I ssso0000 W seeoeooco | sszoocoo fll s31se0000 | s13900000 [ $43120000 | gsez037 |l sz,355654 r 0.78% 1.09%
Manns Harbor  [Ilse0sooo0 MM ste940000 M sio3io000 M szsesoocco W s13110000 M s29260000 M s18740000 W s39950000 [ sesvese M szecsaor M 130% 111%
Harkersisiand ] 33370000 M ssse0000 M s10esoocc M sa4ssocoo W s15120000 W $31990000 W $25420000 W 343710000 [ $00344s W s22¢3187 | 125w 104%
Cedar Point ssi00000 Ml s1sze0000 Ml stost0000 Ml szzesanco0 W s14430000 J szstaooo0 W se2310000 il s3vecoooo | sessess W szas3iiz 132% | 0.99%
Swan Quarter E$3,150,uoo B sizgecooo M sssooooo B sazvoopco | stosooooo M sezsaceoo | sis4soooo [l ssvseooo J svisses [l s2052:276 E 098% | 0853
Total $316,920,000  $1,377,710,000 $803,530,000  $2,413,920,000 51,185,110,000  $3,032,010,000 $2,131,040,000 $4,340,170,000 572,303,792 $217,080,615 100.00% 100.00%

Figure 4-7: Planning Reach NC_01 Consequences and Risk Details (top 35 of 82 census places)
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4.2.1.2 Planning Reach NC_02: Southern North Carolina Coast

This section describes dollar damage storm surge risk for Planning Reach NC_02, the southern-most coastal region of North Carolina. All estimates
shown are in FY 2018 price levels. Figure 4-8 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning
Reach NC_02 in the 0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the southern North Carolina coast. Figure 4-9
provides details for existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block,
and identifies the census places with the greatest flood risk. Figure 4-10 provides a more detailed and comprehensive tabular account of the existing
and future consequences per AEP event per census place.

Flanning Reach Est. Total Exposure Value and # of Buildings by General Occupancy

NC_02 e = iidi
= @ Est. Total Exposure Value @% of Buildings Exposure Statistics by General Occupancy
. £30 20
Exposure Profile §80on 200K General Occupancy # of Bldgs Est. Total Exposure  Avg. Exposure
546,089 EélLE Value
Estimated Population at Risk $E0bn 150K  Single Family Residential $483,717
$138,994,788,603 Commercial I es01 [EEERseo7s2:
Est. Total Exposure Value Wulti-Family Residertial . 43,351 .15‘831.222.718 .$2,258.553
£an -
§40bn 1005 dustria | 3765 | saora212972 [ 652
§65,725,748,733
Est. Struture Value Religion | 1265 | s2456066271 [NEEEo4310
$20bn so¢  Govemment ! 766 | 1910464812 [ ces
20 0 i
?53-339'540'3?0 Education s8¢ | $921,675,293 _1
Pl Content valus s2bn $2bn S1bn S0bn Agricuiture 90 | 5334469471 | 5284532
§9,879,399,000 SDbn - - 0K
Est. Viehicle Value Single Commercial Multi-Family  Industria Religion  Gowernment Education  Agriculture
Family Residential
- an- 1?1 ntial
# of Buildings by General Occlpa Est. Total Exposure Value by General Occupancy
Education . .
Commercial DK (0.15%) Industrial $5bn (3.58%)

19K (7.01%)

Sqft Statistics by General Cccupancy

Multi- Family Residential
£16bn (11.37%) General Occupancy # of Mean hMadian Max Sgft

Bidgs SqFt SqFt
-

Singie Family Residental  NGEIONE | 2292 W 1395 | 438

Multi-Family Resi...
43K (16.17%)

Multi-Family Residential [l 43351 [Jlloos+ 27 | 199907

$1 39bn Commercial I 1se01 EEEE WEcc: IENSEEE

268K Industria | 3765 HEbss W 155+ | 570424
# of Buildings Est. Exposure Value Religion | 1265 [Ez: s | 220280
Govemment L 7ee F,n&? r 105,856

Agriculture { em 1,724 956 5092

$33Ebunmf.?ae.cr;§ll Education i e HEE: DR | o

Single Family Residential Single Family Residential
199K (74.25%) $79bn (56.94%)

Figure 4-8: Planning Reach NC_02 Exposure Details
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There are approximately 268,000 structures with a total estimated exposure value of more than $139 billion. Most of the assets and asset values are

single-family residential, multi-family residential, and commercial. The exposure includes seven counties, 43 census places, 3,700 census blocks, and
777,000 acres.

Southern North Carolina has a primarily ocean-facing shoreline that is susceptible to flood hazards. Hazards propagate over shorelines located in New
Hanover, Brunswick, Onslow, and Pender counties. Maximum surge depths modeled range from 6.3 to 14.5 feet in existing conditions to 9.3 to 17.5
feet in future conditions.

Overall risk for the planning reach ranges between $155 million and $324 million, with most of the risk in the four counties mentioned above. Of the
seven counties exposed, the greatest risk is located in New Hanover, Brunswick, Onslow, and Pender counties. Of the 43 exposed census places, Oak
Island, Wilmington, Carolina Beach, Wrightsville Beach, Holden Beach, Ocean Isle Beach, and Surf City have the greatest risk, accounting for
approximately 70 percent of the census place risk. The distribution of risk is more concentrated in urban areas than in Planning Reach NC_01, with only
approximately 16 percent of the risk in rural areas. The number of medium- to high-risk census blocks increases by 96 percent between existing and
future conditions with sea level rise.

4-14 SOUTH ATLANTIC COASTAL STUDY (SACS) | TIER 2 ECONOMIC RISK ASSESSMEN



AR A/ A
SECTION 4 | TIER 2 ERA RESULTS

Reach v Existing Risk by Census Block
2 CBRisk Rating  # Census Blocks Acres  Existing Risk
NC_02 : Southern North Carolina b Existing & Future Risk by County s I .
County #Census  Acres Existing Risk Future Risk LAY | 17 1 10156 ERSRRBA4441
2-Med-High 43 | 83es | $27,008626
ock:
$155,440,079 $323,844,042 i = 3-Med ] 156 | 25134 | $43272608
Existing Risk Future Risk New Hanover a0 [ 86356 l 363366215 [ ] o P Yaiong) ———— s
739,699 3661 Brunswick 182,940 $61,208,656 $128,851,585 Selow $30509,339
by " e - " Onslow 67 [s2770 [M s1s655061 | 432652809 = CSI 720 085 155 64t 018
IS Ampac! A EIDCkE s Pender W o« [DSGTESE M 15210147 | $30.776.928 ¢ W
4 42 Total 3661 739,699 $155,440,079 $323,844,042
# Counties Impacted # Census Places Impacted Future Risk by Census Block . Crostan N
Croatan Nat
Existing Maximum Surge Elevation per Return Period Event by County CB Risk Rating  # Census Blocks Acres  Future Risk Hall Moon Forest
1-High | 60 | 21629 | 89473639 R
Coastal Shoreline EC_10¥ ECSOVr  EC100V  EC_500¥r 2Medich | 108 | 16664 | $67223.102 :
Sounties 3-Med ] 256 || 53013 | §74830048 J
Efmerald tsle
Pender Ocean 760 1040 11.80 1450 4 Med 569 (13734 | $60,200,637
Onslow Ocean 630 860 980 1210 5 $26,851.859
New Hanover  Ocean 7.10 980 1110 1370 Total 3661 739,699 $323,844,042
Brunswick Ocean 6.60 9.10 1030 1270

Existing Risk Distribution by Population Center
Category

Future Risk Distribution by Population Center
Category

Cacwers

Future Maximum Surge Elevation per Return Period Event by County Rural il
® $25M (16.16%) $52.91M (16.34%)

* Whiteville

Coastal Shoreline FC_10Yr FC_SOYr FC_100Y FC_500Yr
Counties r
Pender Ocean 1060 1340 1480 17.50
Onslow Ocean 930 1160 1280 15.10
New Hanover Ocean 1010 1280 1410 16.70
Brunswick  Ocean 960 1210 1330 15.70 Census Place Census Place
$130M (83.84%) $27059..(83.6.)
Census Places with Greatest Risk
@Existing Risk @Future Risk ®Risk Change ™\t
Little Rives
North Myrtle Beach
$19M
$17M
Census Place Risk Rating ~ 1-High © 2-Med-High ©3-Med ®4-Low-Med ®5-Low
12M
$33M $
$30M
$20M
$5M $6M
$15M $15M $14M ST $8M $9M
$8M $8M $5M
$4M $4M

Oak Island Wrightsville Beach

Wilmington Carolina Beach Holden Beach

Surf City

Ocean Isle Beach

Topsail Beach

Sunset Beach Bald Head Island

Figure 4-9: Planning Reach NC_02 Risk Details
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Consequences & Risk per AEP Event by Census Place

Place EC_DL_10¥r  FC_DL_10% £C_DL_30Yr FC_DL_50Yr EC_DL_100¥r FC_DL_100¥r EC_DL_500%r FC_DL_500Yr Existing EAD  Future EAD % of Existing % of Future
Risk Risk

4

! 15.70%

 sarsosooon  INSHEENGI. - sEEEER N 10 12.29%
I eazaEso oo R 00 =.oae b 25 | 1118%
o000 [NESEE 50000 (SN 0,000 ) s170 [ 22 9.24%

QCak Island
Wilmington 2,520,000 oooc |EEERD 000
Carolina Beach B 0c0.000 20,000 [EREERC0 000

(=)
(=1

2

wrightsville Beach | ISBEIBBIc00 soo00 [0 000 i s21z0

Ocean lsle Beach  [J26,260,000 112460000 [Jssc.010000 SE R 20000 [NEEE2 110,000 [NEERR.110,000 250000 [Bos3 003 [MEHEses2s: [ 6.19% 7.22%
Holden Beach 70,000 31620000 o 550000 SR 070,000 WSS 5350000 R s00.000 [ESES 570,000 -32,254 s2a7 [ s39% 7.42%
Sur City 000,000 S s9oz10000 [ ss6,100000 NSECD, 19,750,000 [SEes, 70,000 [N 270,000 [S3Es 750,000 209,297 223021 O 630% | £.36%
Bald Head Island [ $12060000 546100000 M s32300000 [ 5112600000 JH sso290000 M si3s040000 k12530000 [1seczoo00 W s3sevsss [Msosarsaz M 27w | 3.45%
Topsail Beach bgosocoo Il sers7oooe I ssecscooc [l stcossocoe [ svsss0000 [ sasescooo Ezessocoo [WBz11430000 [ llssoosass [lsososerz [l sorss | 2.54%
Sunset Beach si1570000 M s41790000 40770000 W sv22s0000 [ sssscooco WM s132400000 s1177s0000 [Bis0ssoo00 [ s3s4s776 W ssis7res W 27 2.01%
Sex Breeze sss40000 M s<0130000 M s364c0000 WM ss2seooo0 [l 54200000 WM s105730000 [ $98240000 Ws1579%0000 W 3071853 fl s7.234125 W 23e% 2.67%
Myrile Grove ,2&,?00,{:00 B sss7oo000 [l ss2omooo0 Ml sessoooo ] se23soococ Ml ses2a0po0 | sszsioo00 [ $113420000 [ 54525721 =$?,1z4,705 - TN 2.63%
North Topsail Beach  [$17540000 Jl  s3ssze0000 ] 36510000 M sesesoocoo | ssisa0ccc [ sssesoooo W sevozeoon W s11s930000 W s3z2eziz ll secesssz Wl 253w | 2.35%
st James I s0 [l ss4ge0000 | 23420000 Wl se7esooo0 | sezssoocoo W sssseoooo W sv7ssoooo isisezsoooo | szi7a7es [ sspesaso ] 1.67% | 2.23%
Jacksorville B sizss0000 B sss7o0000 B s2sosooo0 M s64020,000 ssg3sooo0 B sss7z0000 W $7z4sc000 Msiszoenco0 ] szssseoz W] ssesooss [ 196% | 2.19%
Sneads Ferry I s10200000 s2a530000 | s21170000 ] $35.940,000 so7.060000 J]  s4zomopon | s3scc0o00 | ssearoooo || s1ssozen f| $333d605 | 1.42% | 1.23%
Caswell Beach I ssom000 { siss0000 | s14780000 {l s2soz0,000 | s2romo000 W s42ea0000 | s36610000 f| sevoooooo | s13vscse || s27izsar | 107% | 1.00%
Lelznd $5.430,000 | s1z710000 | s11660000 ] s27430000 | sw60soo00 | s3vosopoo | s3sesoooo | sesszoovo | siosesz || sz4e116e | 0.84% 0.91%
Kings Grant 54420000 | s1s70000 | s10570000 ] 523640000 || s1s.240000 | s303s0000 |  ses2soooo | sasosoooo | sososeo | szovezss | 0.74% 0.76%
Kure Beach $30,000 $1,380,000 | 51,030,000 I $19,550,000 | s3990000 §|  s28830000 | 25100000 | saspanoo0 | 5234627 | 51458759 0.18% | 0.54%
Silver Lake $1,010,000 | 53350000 | 53,030,000 | §15,100,000 | 54,380,000 | sa7600000 | s2¢3%0000 | 35130000 | 3368333 $1,523070 | 028% | 0.56%
Shallotte $3,160,000 | 510400000 | 59,240,000 | $17,880,000 512,270,000 | 22250000 | $19,920000 s32470000 | $772246 | $1616853 | 0.59% | 0.60%
Southpart $3,740,000 | 59550000 | 58,630,000 | §17,370,000 511,650,000 | $21880000 | $19.480,000 33360000 |  $760099 | $1573.436 | 0.58% 0.58%
Piney Green $3,030,000 s8.220000 | $6,730,000 $15,540,000 $9,580000 | 20600000 |  $17.580,000 $32620000 | $615837 | 1410797 | 0.47% 0.52%
Half Maoon $3,510,000 s10240000 | $8,610,000 §15,240,000 511310000 | $17900000 |  $16320000 $24350000 |  $747729 | $1402930 | 0.57% | 0.52%
Swansbora $2,060,000 | 54470000 | $3,850,000 $6,770,000 $4,920,000 | $8,180,000 | $7,330,000 $11,680,000 |  $344040 $627,118 | 0.26% | 0.23%
Calabash 50 | §3,540,000 | $3,150,000 $6,370,000 $4,290,000 | 47,960,000 | $7,130,000 $11330,000 | $224400 §568,244 | 017% | 0.21%
Hightsvile $2,200,000 | §3,920,000 | $3,710,000 $6,010,000 §4,580,000 | $7.740,000 | $6,950,000 $12600000 | 337327 §572,673 | 0.26% | 0.21%
Castle Hayne $380,000 | §1370,000 | 51,190,000 §5,640,000 $2,080,000 | $9,260,000 | $8,020,000 $20,600,000 | $131491 5515182 0.10% | 0.19%
Wrightsboro 52,990,000 | §3,950,000 | $3,550,000 54,890,000 $4,260,000 | $5,550000 | 35340000 $7.960000 |  $363532 5474,689 | 0.28% 0.18%
Skippers Corner 5430000 | §1510000 | 51,390,000 $3,810,000 §2,340,000 | $5,640,000 $5,040,000 $11,830000 | $131,792 §354300 | 0.10% | 0.13%
Navassa $670,000 | §1520000 | 51,400,000 $3,310,000 $1,940,000 | $4,880,000 | $4,320,000 $11210000 | $133473 §321,193 | 0.10% | 0.12%
Varnamtown $830,000 | §1320000 | 51,220,000 52,160,000 $1,500,000 | $2,670,000 52390000 |  $4070,000 | $116118 §198.214 | 009% 0.07%
Belville 5120000 | $620,000 ° $580,000 $1,650,000 $1,000,000 | $2,420,000 $2120000 | $4320000 | $52,575 §147,794 | 0.04% 0.05%
Pumpkin Center 50 | $40,000 $30,000 | §60,000 | §40,000 §50,000 570,000 | $200,000 | 52,157 56,131 | 0.00% 0.00%
Total $593,340,000 £1,653,800,000  $1,480,810,000  $3,026,980,000 $2,101,770,000  $3,858,760,000 $3,504,770,000 $5639,300,000 $130,315,874 $270,930,857 100.00% 100.00%

Figure 4-10: Planning Reach NC_02 Consequences and Risk Details (top 35 of 43 census places)
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4.2.2 South Carolina
4.2.2.1 Planning Reach SC _03: Northern South Carolina Coast

This section describes dollar damage storm surge risk for Planning Reach SC_03, the northern-most coastal region of South Carolina. All estimates
shown are in FY 2018 price levels. Figure 4-11 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning
Reach SC_03 in the 0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the northern South Carolina coastal region.
Figure 4-12 provides details for existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and
census block, and identifies the census places with the greatest flood risk. Figure 4-13 provides a more detailed and comprehensive tabular account of
the existing and future consequences per AEP event per census place.

Planning Reach Est. Total Exposure Value and # of Buildings by General Occupancy
5C.03 ¥ @t Totsl Exposure Value @12 of Buildings Exposure Statistics by General Occupancy
Exposure Profile $600n $53bn 110K General Occupancy # of Bldgs Est. Total Exposure  Avg. Exposure
375,130 A 100 e Value
Estimated Population at Risk $42bn Multi-Family Residential i 37,679 ﬁ
§128,788,108.443 $40bn Single Family Residential _ - | $433,260
Est. Total Exposure Value Commercial W 7o EEEEE: 0520 [ 53851030
Industrial 2626 $2,528,987,427 $2,375,786
$65,098,094,074 sor LS | x| s W 2570
SO . Religion | 960 | $1343352177 | s112004
Est. Struture Value 520
Govemment | 455 | seozi0se90 [l s3785905
§51.013.379.268 Education 248 | s620232,265 [ s+ 066751
Est. Content Value | H
= $1bn $1bn $1bn $0bn Agriculture | 524 | s57,744.777 | 5323825
$12,676,635,000 $0bn — = = oK
Est. Vehicle Value Multi-Family Single Commercial  Industrial Religion  Government Education  Agriculture
Residential Family
# of Buildings by General Occupancy Residentiz Est, Total Exposure Value by General Occupancy
Industrial Industrial $3bn {1.96%)
. 3K 11.55%)
%2?”;2;;@[, Multi-Family Residential -
L $53bn (471.48%) Sqft Statistics by General Occupancy
Commercial General Occupancy #of Mean Median Max Sgft
$27bn (21.35%} Bldgs SqFt Saft
-
Multi-Famil
Jk am ] Single Family Residental  |NNNORE | 2257 | <334 | 4380
Muiti-Famiy Residential  [lls757o [EEEEE R EEE-
-] 69K $] 29bn Commercial B cirs Wlazess W 430+ [HEHEEE
Industriz | 2626 | 7338 | 238 -44 995
# of Buildinas Est. Exposure Value Religion | e | 419 |1 z,rsn 35,625
g Agriculture | 524 1,986 13439
i
Govemment i 455 10448 5,144 69,035
Education i 248 11808 B 3372 W 17s200

Single Family Residential
Single Family Residential $42bn {32.71%}
110K (65.31%)

Figure 4-11: Planning Reach SC_03 Exposure Details
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There are approximately 169,000 structures with a total estimated exposure value of more than $129 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Multi-family residential buildings comprise approximately 41 percent of the
exposure value, but only 22 percent of the total assets. The exposure extent includes four counties, 16 census places, 4,068 census blocks, and
approximately 800,000 acres.

Northern South Carolina has a primarily ocean-facing shoreline that is susceptible to flood hazards. Hazards propagate over shorelines located in Horry
and Georgetown counties. Maximum surge depths modeled range from 8.3 to 16.7 feet in existing conditions to 11.3 to 19.7 feet in future conditions.

Overall risk for the planning reach ranges between $133 million and $286 million. Of the four counties exposed, the greatest risk is in Horry and
Georgetown counties. There is potential for relatively small coastal flood impacts in Williamsburg and Marion counties. Of the 15 exposed census
places, most of the census place risk is concentrated in North Myrtle Beach, Garden City, Socastee, Murrells Inlet, Georgetown, Surfside Beach, Little
River, and Myrtle Beach. North Myrtle Beach accounts for approximately 40 percent of the census place risk. In addition, approximately 50 percent of
risk tends to be in more rural areas. The number of medium- to high-risk census blocks increases by 117 percent between existing and future
conditions with sea level rise.
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Reach N
. Existing & Future Risk by County Existing Risk by Census Block
SC_03 : Northern South Carolina M County #Census  Acres Existing Risk Future Risk CB Risk Rating # Census Blocks Acres  Existing Risk
Blocks

3 2-Med-High 7 | 1376 [ 815053403
$1_3_2.50f$,874 $285,330,137 Horry I 331473 [ Se3243881 | $147,486,866 3-Med 41 | 21541 | $39530235
Existing Risk Future Risk 1263 | 363,550 $632609%3 | $138,843.271 PRI 146 | 27222 (R
695,024 4013 Total 4013 695024 $132,504,874 $286,330,137 o $35912,802
# Acres Impacted # Census Blocks Impacted Total 4013 695,024 $132,504,874
2 15

# Counties Impacted # Census Places Impacted

Existing Maximum Surge Elevation per Return Period Event by County

Future Maximum Surge Elevation per Return Period Event by County

Future Risk by Census Block

CB Risk Rating  # Census Blocks Acres Future Risk
(ft) (ft) 2 T T

1-High H ! 1,303,57¢

Coastal Shoreline EC_10Yr EC.50V  EC_100V  EC_S00Y Coastal Shoreline FC_10¥r  FC_50¥r FC_100Y FC_500¥r = > | 838 Q1303570

Counties C o 2-Med-High 27 8,849 | $56,701,340

s ounties r -

. 3-Med | 72 | 30173 | $70201420 Red Hill =

Horry Ocean 870 1200 1360 1670 Horry Ocean 1170 1500 1660 19.70 slowmed || 237 | 28138 | $72068665 ' %

Georgetown  Ocean 830 1140 1290 1590 Georgetown ~ Ocean 1130 1440 1590 1890 S-low R[G50 | secossi4 C:m(l_'sr;a 4
: : £ - JrFor
Total 4013 695,024 $286,330,137 s

Census Places with Greatest Risk

@Existing Risk @Future Risk ®Risk Change

Existing Risk Distribution by Population Center Category

Census Place

$66M (49.9.)
Rural
$66M (50.0..)
$8M $7M
$14M $13M
$7M $6M $6M
North Myrtle Beach Garden City Socastee Murrells Inlet

Figure 4-12: Planning Reach SC_03 Risk Details

Fores ' rook:~

Socasiee - Myrtle'Beach
Ny y 4

L 2 Sandy
Plantersville siand - Muigells Inlet
Future Risk Distribution by Population Center Category y

F Rabbit
island
Census Place

$139.24M (48.63%) Litchfield Beach

" Rural
$147.09M (51.37%)

B Mirosottng

Census Place Risk Rating © 2-Med-High ©3-Med ®4-Low-Med @ 5-Low

$7M $5M
o $5M
$9M
$9M $7M
$4M $5M —
Georgetown Surfside Beach Little River Myrtle Beach Pawleys Island Forestbrook
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Conseguences & Risk per AEP Event by Census Place

Place EC_DL_10Yr  FC_DL 10 EC_DL_50%r FC_DL_50Yr EC_DL100Yr  FC_DL_100Yr  EC_DL500¥r  FC_DL SO0Yr  Ewisting EAD Future EAD % of Existing % of Future
Risk Risk

- - -~ . S

Mortr Wyrtle Beech  |IGINOHBEN0N | 5294790000 |IDNSA0OONE0N | 5632430000 |DIGGOBEGOMEE | So49.710000 |IISGABEEONGY | 51.253,730000 |BOOBSOBER | 555423,304 45.82% 38.80%
Garden City 22250000 468,910,000 . $74330,000 S§ha0,310,000 126,900,000 251,400,000 .251.?33.-:-::) §805.650000 [WBcsooss1 e 183404 10.42% 11.62%
Sorastes 2570000 354330000 | $38360000 8151390000 | s9ss00000 [W8236470000 241850000 [SE82 050000 JPesoa7i5s [N§14,075633 0.06% | 10.11%
Murrells Inlet 20,350,000 $65,850,000 [ se7.970000 [141.990000 107600000 [19s330000 205360000 [MEs40150000 [Pkcossste [MB12,824353 9.20% 9.21%
Georgetown 46,850,000 524830000 | s24200000 [s11as60000 | sssevoooe [Msieszeoco0 ] sesovooco [MB2913soc0 || sz300381 W 9407488 3.47% 6.76%
Surfside Beach l 512390000 $39,520,000 = $42,000,000 £83,250,000 = s70950,000 [ 5134080000 | s135360000 5213610000 3936635 W $5,501,083 5.94% 6.11%
Littie River 0550000 £49,710,000 $51,540,000 584,440,000 s66,030,000 W 5109060000 ] 5110970000 W steseaopoo ses3zzse W 47764750 7.30% 5.58%
Myrtle Beach | $s390000 $17.830000 |  $21630000 575520000 | $4ss00000 [l $117.200000 | $113.020000 [B29sesopoo || s2314008 W $e0ev.657 3.49% 5.00%
Pawleys Island I 510450000 31550000 ] $32,680,000 565,270,000 ] $49,520,000 sse2s0000 | ssesto000 ] s1zreropce || szevsaes | 5742447 434% 412%
Forestorook | 31,080,000 §5240000 |  $5:300,000 §19.230000 |  $11,540,000 §32330,000 | 533,250,000 §76,030000 | 3607380 | $1.822736 0.92% 131%
Briarcliffe Acres 50 $270,000 $270,000 | ' £400,000 $820,000 $§70,000 | §1,340000 | 21,044 §52,470 0.03% ! 0.04%
Atlantic Beach 50 50 | E $10,000 520,000 £30,000 $180,000 | 5293 51,498 0.00% | 0.00%
Bucksport 50 | $0 | 50 | $0 50 | 50 §10,210000 | 50 561,434 0.00% | 0.04%
Conway 50 $0 50 | $0 $0 50 £60,860,000 £0 $365,280 0.00% 0.265%
Red Hi 5 50 | 50 50 | 50 | $0 0 50 | §7.940000 50 §47,645 0.00% ! 0.03%
Total $258,630.000  $653,330,000  $719,740,000 $1,564,270,000 $1,128,880,000 $2,178,950,000 $2,220,280,000 $3.849,180,000 $66.217.930 $139.241.273 100.00% 100.00%

Figure 4-13: Planning Reach SC_03 Consequences and Risk Details

4.2.2.2 Planning Reach SC_04: Southern South Carolina Coast

This section describes dollar damage storm surge risk for Planning Reach SC_04, the southern-most coastal region of South Carolina. All estimates
shown are in FY 2018 price levels. Figure 4-14 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning

Reach SC_04 in the 0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the southern South Carolina coastal region.
Figure 4-15 provides details for existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and
census block, and identifies the census places with the greatest flood risk. Figure 4-16 provides a more detailed and comprehensive tabular account of
the existing and future consequences per AEP event per census place.
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Planning Reach & Est. Total Exposure Value and # of Buildings by General Occupancy
SC.04 | @Est. Total Exposure Value @# of Buiidings Exposure Statistics by General Occupancy

Exposure Profile $150bn G.EM oM General Occupancy # of Bldgs Est. Total Exposure  Awvg. Exposure
882,067 < - ... $179bn Value Value
Estimated Population at Risk — Single Family Residential §525,260
$224,336,415,633 §100bn 02M  Commercial

30532 |3 066 676 -1

Est. Total Exposure Value Multi-Family Residential 254z [ERz 271,223,303

$107.932.539,683 Industrial I 5258 I $7,854,621,654 . $2,242 492
Est. Struture Value $50bn 01M Religion | 2020 | $3,130,081,174 . 41,359,233
Govemment | 1,182 | $3,061,017,671 903,726
$101.1 63.626.|950 Education £40 | $1,405,226,663 $2,419,301
Est. Content Value ;
- $3bn $3bn $1bn $0bn Agriculture i 846 | s414765604 | 451,781
§15,240,249,000 $0bn — - 0.0M
Est. Vehicle Value Single Commercial Multi-Family Industrial Religion Gowernment Education Agriculture
Family Residential
# of Buildings by General OccupsTiy 2! Est. Total Exposure Value by General Occupancy
Religion . .
Multi-Family Residential 2K (0.59%) | Industrial $3bn (3.5%)
29K (B.42%) Multi-Family Residential e
£330 (14.920%) Sqft Statistics by General Occupancy
General Occupancy #of Mean Median Max Sgft

Commercial

Eldgs SgFt SgFt
J1IK(9%) hd

Single Family Residential ﬁ I 2,219 I
Commercial 30,832 -suz . 4,683 _

1364 | 4171

$224bn

342K

Multi-Family Residential : z304s (SR SRR | :ooco0
Industrial | 5258 B 833 B 3730 | 16299
# of Buildings Est. Exposure Value Religion ! 2,020 l 4986 . 3,314 | 22,008
Govemment 1,192 5,733 450 126,959
Agriculture 846 Fz,sm 1,673 ’ 12,375
Education i 640 | e85z | 4024 | 38312

Commercial __
$56bn (25.04%)

Single Family Resident...

- Single Family Residential
273K ITF.67%)

$119bn (52.96%)

Figure 4-14: Planning Reach SC_04 Exposure Details
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There are approximately 342,000 structures with a total estimated exposure value of more than $224 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 80 percent of the buildings and 53 percent of the
exposed value. Commercial buildings comprise 25 percent of the exposure value, and 9 percent of the assets. Multi-family residential buildings
comprise approximately 15 percent of the exposure value, and 8 percent of the assets. The exposure extent includes seven counties, 33 census places,
9,995 census blocks, and approximately 1.5 million acres.

Southern South Carolina has a primarily ocean-facing shoreline that is susceptible to flood hazards. Hazards propagate over shorelines located in
Beaufort, Jasper, Colleton, and Charleston counties. Maximum surge depths modeled range from 6.2 to 15.9 feet in existing conditions to0 9.2 to 18.9
feet in future conditions.

Overall risk for the planning reach ranges between $715 million and $1.5 billion. Of the seven counties exposed, the greatest risk is in Charleston,
Beaufort, Berkely, and Dorchester counties. There is potential for relatively smaller coastal flood impacts in Colleton, Jasper, and Hampton counties. Of
the 33 exposed census places, most of the census place risk is concentrated in Charleston (approximately 26 percent), Hilton Head Island (26 percent),
and Mount Pleasant (approximately 25 percent). In addition, approximately 22 percent of risk tends to be in more rural areas. The number of medium-
to high-risk census blocks increases by 135 percent between existing and future conditions with sea level rise.
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Reach

SC_04 : Southern South Carolina

$715,346,341
Existing Risk
1,285,034

# Acres Impacted

4
# Counties Impacted

$1,520,479,050

Future Risk
9121
# Census Blocks Impacted

32
# Census Places Impacted

Existing Maximum Surge Elevation per Return Period Event by County

Coastal Shoreline EC_10v EC50¥r  EC_100¥r  EC_500¥r
scunlves

Jasper Ocean 830 11.40 12.90 15.90
Colleton Ocean 6.20 850 9.70 11.90
Charleston  Ocean 7.10 980 1110 1370
Beaufort Ocean 830 11.40 12.90 15.90

Census Places with Greatest Risk

@®Existing Risk @ Future Risk ®Risk Change

$0.15bn

$0.31bn

$0.16bn

Hilton Head Island

$0.15bn

$0.15bn

Mount Pleasant

Existing & Future Risk by County

County ;E{ekn:us Acres Existing Risk Future Risk Existing Risk by Census Block
= CBRisk Rating # Census Blocks Acres Existing Risk
Charleston 468,781 $440,226,198 $967,007,993 &
Beaufort E 2228 |NTTE81 $267,95,582 $531,701,420 1-High 22 | 25347 18121862362
Colleton 302 [10341371 $3,862,522 $13,884,566 Z:Med:High 4701 20724 |ESINER57,926
sasper | 254 [BNf97302 $3,262,039 57,885,071 FiMed 1as | aserr | 8140541493
Total 9121 1,285,034 715,346,341 $1,520,479,050 4towMed I 647 174607 | 196425649
Stow R OV | sis2ssss
Total 9121 1,285,034 $715,346341

Future Maximum Surge Elevation per Return Period Event by County

Future Risk by Census Block

CBRiskRating #Census Blocks Acres  Future Risk

Coastal Shoreline FC_10Yr  FC_50Yr FC_100Y FC_500Vr T,H‘gh I 55 | ez | 36827055
Solinties ' 2-Med-High | 1s | 37071 | 8267451253
Jasper Ocean 1130 1440 1590 1890 3-Med 323 L;u,aus $308453996
Colleton Ocean 920 1150 1270 14.90 4-Low-Med 1176 799 | §356,127,519
Charleston Ocean 1010 1280 14.10 16.70 | $220,166,746
Beaufort Ocean 1130 1440 1590 18.90 9121 1,285,034 $1,520,479,050

Existing Risk Distribution by Population Center
Category

Rural
$155M (21.64%)

$0.18bn

Census Place
$561M (78.36%)

$0.31bn

$0.14bn
$0.04bn

03bn

Charleston North Charleston Folly Beach

Figure 4-15: Planning Reach SC_04 Risk Details

Future Risk Distribution by Population Ceg#

Category

Rural
$0.32bn (21.27%)

Census Place
$1.2bn (78.7..)

$0.02bn

$0.04bn

Kiawah Island
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Indiantown:. « 1

Nesmith_,

® 'Ho"y Hill

St George

@

1', Walterboro

Hendersonville

®

Ridgelzd

ey
Savannah
% = 4
- Tybeelsland
Wassaw
National
Wildlife
Refuge

i} MicrosoftBing

Census Place Risk Rating

$0.02bn

Seabrook Island Port Royal

1-High

Mohncks
CGerer

Francis Marion National Forest

‘@

Codse Tk

& Hauf:han‘ ;

2-Med-High ©3-Med ®4-Low-Med ®5-Low

James Island Isle of Palms
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Conseguences & Risk per AEP Event by Census Place

Place EC_DL_10%r FC_DL_10%r EC_DL_50r FC_DL_S0Yr EC_DL_100Yr FC_DL_100¥r EC_DL_500Yr £C_DL_500¥r Existing EAD  Future EAD % of Existing % of Future
Risk Risk

0 % | 26.15%
ISSRORREO0000 ' 54441560000 " 36061050000 | HSSSHAEN Deeasx | 2621%
BTl | 412991000 o 35829560077 |IEISMADBEN Dsesex | 2s.06%

Charleston a0

Hitton Head tslanc | SEEEENR00 1STS20,1400608

Mount Pleasant

=1

I =1
LS [=1
II |

Kiawah Island B ssi770000 W s215830000 ] $173.860000 [ 459520000 [ s2sz6s0000 J $571.320000 | 421040000 W s757550000 || s14.604439 [ s3es9s283 I 2.62% | 3.26%
North Charieston || 385,740,000 [ s23s380000 [ $217.120000 W sa0s5s0000 [ s2s8110,000 [ $s63.140000 [l 3510570000 Wl seesssooon [ siesds0ss W s3sazsers | s3e | 3.18%
James Island | 3520070000 § si0s660000 | $94350000 M 5372450000 J s187600000 W s4s6t00000 | s391.080000 M setesoopoo | so443675 W s28912526 l 168% | 2.42%
Folly Beach B ssse0000 ] s204300000 ] s1ss320000 J s333030000 [ s250810000 J ssoseoooo0 J| 415160000 J  ssa1900000 [ s16848207 J  $30,139767 3.01% | 2.52%
Isle of Palms |  sis050000 @ siso77o000 | s41000000 B szo1710000 | s208340000 § $40sesooon | s3s02e0000 W secozocooo | se2ssscs J| sze410468 112% | 3.31%
Seabrook Island | 346420000 [ s135030000 [ $132230000 [ s2etevo000 [ sz0so00000 [ $320530000 | $332950000 | 5435380000 || s1ievests | sez7ezsis || 2.05% | 1.90%
Fort Roysl | szaza0000 § s12zs300000 0 $133.090000 | s24s300000 § s193450000 | $324000000 | 5322410000 B sa4s120000 | s10754586 0| 521751647 |l 1.92% | 1.82%
Sulivan'sisiand | $31780000 | so7590000 |  $7s900000 § $175420000 | $102800000 | $215310000 | s1e40s0000 | s284580000 | $es99614 | $15439558 118% | 1.29%
Beaufort | 316920000 §79,230000 | 85890000 | 3135790000 | $127,120000 | $241.010000 | 252220000 | 5410810000 57,197,600 | 14311379 1.28% 1.24%
Edisto Szach | sss30000 §19,150,000 |  $13,060000 | $125240000 @ $24400000 | $149,250000 | $132820000 | S196480000 | $1839.043 |  $9,067684 0.33% | 0.76%
Burten | 52710000 | 58870000 |  $9790000 | 943580000 | $17.440,000 | 966,670,000 $67.050,000 | $124210000 | $1.109202 |  $3.661430 0.20% | 0.31%
Hollywood |  seas0000 | s19500000 |  s17.890000 | s39600000 | §25710,000 | 51,660,000 $47640000 |  $84.440000 | $1581017 |  $3534047 0.28% | 0.30%
Meggstt |  ss030000 | $18650000 | $16720000 | $35270000 | $24590000 |  $43,010,000 $40730000 | 57410000 | $1423086 |  $3,065.263 0.25% | 0.26%
Shell Fornt | s4s20000 516,010,000 §15,600,000 | §30,910,000 | $25220000 |  $39,520,000 $41760,000 |  $56820,000 | $1360,618 |  $2,729338 0.24% | 0.23%
MeCleliznville |  sss70000 §14,680,000 $14130,000 | 28050000 | $17.610000 |  $36,820,000 $31790000 |  §51790,000 | $1340357 |  $2.491789 0.24% | 0.21%
Hardeeville ' $560,000 57,460,000 §7.740000 | $23320000 | $14720000 | 34,250,000 $34250000 |  $66,280,000 5720154 | $2,0543%6 0.13% | 0.17%
Bluffion ! 51010000 | 54220000 $4510000 | $20210000 | $10420,000 | 339,570,000 £39570000 |  §109730,000 §575225 | 52,003,493 0.10% | 0.17%
Awendaw © 52060000 @ 56,320,000 $5,650000 12940000 | S8450000 | $16,830,000 $15610,000 = 528,270,000 506601 §1,157771 0.00% | 0.10%
Rackville | 51840000 @ $5340,000 54960000 | $9660000 | 56920000 | §11,570,000 |  $11,040000 @ $15670,000 $425445 | 5849146 0.08% | 0.07%
Ravenel i $510,000 = 53,880,000 §3.440000 . $9,510,000 | S5850000 | §12,040,000 |  $11260000 . 517,350,000 5309145 | 5796472 0.06% | 0.07%
Ridgelang ' $110000 | $2870000 .  $2,720000 . $9730000 |  $5850,000 |  $13,830,000 $13,890,000 . $25.840,000 §262,801 | $805,730 0.05% | 0.07%
Jacksarbors ' $270,000 $1,170,000 | $840000 | 92,820,000 @ §1450,000 | 34,240,000 §3,160,000 46,630,000 480,194 5251422 0.01% 0.02%
Yemassee  $120000 $920000 §980000  $2560000 @ $1,740000 @ $3.450,000 §3450000  $5,100,000 $85176 | $214454 0.02% 0.02%
Laurel Bay £10,000 £40,000 £30,000 $670,000 | 560,000 | $2,880,000 £2,670,000 510,000,000 £19,638 | 117,434 0.00% 0.01%
Total $2,188,870,000 56,949,170,000 56.442,890,000 513,688.320,00 $9,522,810,000 $17,339,330,00 $16.226,190,000 524,517,120,000 5560,558456 $1,197,094,650 100.00% 100.00%
in n

Figure 4-16: Planning Reach SC_04 Consequences and Risk Details
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4.2.3 Georgia
4.2.3.1 Planning Reach GA_05: Coastal Georgia

This section describes dollar damage storm surge risk for Planning Reach GA_05, the coastal region of Georgia. All estimates shown are in FY 2018 price
levels. Figure 4-17 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning Reach GA_05 in the 0.2-
percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the Georgia coastal region. Figure 4-18 provides details for existing
and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and identifies the census
places with the greatest flood risk. Figure 4-19 provides a more detailed and comprehensive tabular account of the existing and future consequences
per AEP event per census place.

There are approximately 216,000 structures with a total estimated exposure value of more than $131 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 76 percent of the buildings and 44 percent of the
exposed value. Commercial buildings comprise 9 percent of the exposure value, and 32 percent of the assets. Multi-family residential buildings
comprise approximately 12 percent of the exposure value, and 13 percent of the assets. The exposure extent includes eight counties, 31 census places,
5,006 census blocks, and approximately 1.2 million acres.

Coastal Georgia has a primarily ocean-facing shoreline that is susceptible to flood hazards. Hazards propagate over shorelines located in Chatham,
Glynn, Camden, Bryan, Liberty, and Mclntosh counties. Maximum surge depths range from 5.7 to 11.8 feet in existing conditions to 8.7 to 14.8 feet in
future conditions.

Overall risk for the planning reach ranges between $134 million and $383 million. Of the eight counties exposed, the greatest risk is in Chatham, Glynn,
Camden, Bryan, Liberty, and MclIntosh counties. There is potential for relatively smaller coastal flood impacts in Charlton and Brantley counties. Of the
31 exposed census places, the top five highest-risk population centers include St. Simons, Skidaway Island, Wilmington Island, Savannah, and
Brunswick. In addition, 28 to 29 percent of risk tends to be in more rural areas. The number of medium- to high-risk census blocks increases by 220
percent between existing and future conditions with sea level rise.
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Y A

Planning Reach < Est. Total Exposure Value and # of Buildings by General Occupancy
R -
GRS @ st Total Exposure Value @ of Buildings Exposure Statistics by General Occupancy
2
Exposure Profile $600n 200K General Occupancy # of Bldgs Est. Total Exposure  Avg. Exposure
542,843 e Value
Estimated Population at Risk 150K Single Family Residential 5450,914
$131,072,920,421 $40bn Commercial B o5 EEEEEERoo-1 [ socei0
Est. Total Exposure Value Multi-Family Residential [l 26305 [J7283271420 ] 33283699
$62.498.839.810 100K 1 dustrial | 3000 ] saomaisesr | 43337407
- 'Stm'ure - — Govemment | 961 | $4788,555,679
E Va
eligion . 833,177, 3y
50K Religi 1,673 $2,833,171,504 41,175,440
$59,699,810.611 Education 457 I 41,754,520,820 10,377,774
E it Value | [ [
st Contentvalue Agriculture i 448 §189,588,169 $330,703
$8,874,270,000 50bn ok
Est. Vehicle Value Single  Commercial Multi-Family Industrial Government  Religion  Education  Agriculture
Family Residential
# of Buildings by General Occ?]'frsé% @l Est. Total Exposure Value by General Occupancy
¢ . llgﬁﬁt;:ll Government $5bn (3.65%)
ommercia i .
( ) Industrial $5bn (3.74%} ) ; : . o
20K (9.01%) — amgle Farmily Residential Sqft Statistics by General Occupancy
_ ) Multi-Family Residen... General Occupancy #of hean Median Max Sgft
Multi-Family Re... $17bn {13.19%) EBld <gFt SoFt
26K112.15..) Zags a q
5ingle Family Residential ﬁ ' 2,226 i 1402 4,286
PEEEE | 210240

216K

# of Buildings

Single Family Residential _ /
164K {75.8%)

Figure 4-17: Planning Reach GA_05 Exposure Details

Commercial $41bn (31.58%)

$131bn

Multi-Family Residential . 26,306 I 14,837

Commercial 19512 [ 28465 B o7 12000
Industrial | 3029 | 12012 [Bsos | 151565
Est. Exposure Value Religian | 63 | a0es | v2me 22,335
Govemment | 961 2 _
Education 457 | 25662 1| 236373
Agriculture a8 | 1802 | 1113 10,288
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9 Existing & Future Risk by County
GA_05: Georgla Coast ¥ County  #Census  Acres Existing Risk Future Risk
Blocks o
Chatham ? 199,607 $72,620842 $198,652,247
$133,683,550 $383,380,396 Glynn 09 {IN2H14s7 $38,698,980 $118,204,100
Existing Risk Future Risk Camden |. 660 262342 $9,047,954 $27,734354
Bryan 249 86316 $5,032,298 $16,071,284
fl’lczrfe’ljn:)acted :%Zisus Blocks Impacted ooy [ 206 D003 A AL
Mcntosh I 220 [I216803 $3,665,629 58,186,691
6 30 Total 4992 1,125,717 $133,683,550 $383,380,396

# Counties Impacted # Census Places Impacted

Existing Maximum Surge Elevation per Return Period Event by County Future Maximum Surge Elevation per Return Period Event by County

Coastal Shoreline  EC_10Yr EC_50Yr EC_100Yr  EC_500Yr Coastal Shoreline  FC_10Yr  FC_50Yr FC_100Y FC_500Yr
Counties gounties r

Mclintosh Ocean 5.90 8.10 9.15 11.30 Mcintosh Ocean 890 1110 1215 14.30
Liberty Ocean 6.00 830 945 11.60 Liberty Ocean 900 1130 1245 14.60
Glynn Ocean 5.70 7.80 886 1090 Glynn Ocean 870 1080 1186 13.90
Chatham Ocean 6.10 840 9.59 1180 Chatham Ocean 910 1140 1259 14.80
Camden Ocean 5.70 7.80 886 1090 Camden Ocean 870 1080 1186 13.90
Bryan Ocean 6.00 830 945 11.60 Bryan Ocean 900 1130 1245 14.60

Census Places with Greatest Risk

@®Existing Risk @ Future Risk ®Risk Change

Existing Risk Distribution by Population Center
Category

Rural
$39M (29.41%)

$94M (70..)

$21M

$32M

$18M

$10M

$8M

$8M

St. Simons Skidaway Island Wilmington Island Savannah

Figure 4-18: Planning Reach GA_05 Risk Details
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5 Ridgeland ?

Beaufort

Existing Risk by Census Block

Pamis” {rY
istind

CBRiskRating # Census Blocks Acres  Exising Risk

1-High I 4| e0m2 [$12931472 “Hiltontiead
2-Med-High | 14 | 18569 | 819551772 istand’
3-Med s6 | 46918 | 529447963

4-Low-Med 242 | 104433 | $42033,603

5-Low $29,718,740

Total 4992 1125717 $133,683,550

Future Risk by Census Block

CB Risk Rating # Census Blocks Acres Future Risk Loa
A . Ludowici
1-High | 20 | 26954 | $78443350

2-Med-High 49 | 4703 ! $64,754,258 % A

3-Med 168 || 69918 | $93,648902 Jesup
stow-med I ase [lheoses | 887,623,797 -

5-Low | 858910069

Total 4992 1,125,717 $383,380,396

"__ Census Place

$7™M

Whitemarsh Island

Thalmann

Nahunta

Future Risk Distribution by Population Centg
Category

Rural
$10658..(27.87.)

Wocdiine |

Folkston
; Kizgsland

Census Place :
$276.52M (72.13%) o Fernandina Beach

B Micrsoft Bing orgoration, © OpanSiresitiap

1-High © 2-Med-High ©3-Med ®4-Low-Med @ 5-Low

Census Place Risk Rating

$11M
$6M $7M
$11M sloM $12M
$6M $5M $5M $5M $5M
Brunswick Montgomery St. Marys Tybee Island Georgetown

SOUTH ATLANTIC COASTAL STUDY (SACS) | TIER 2 ECONOMIC RISK ASSESSMENT

4-27



L/ / / 4
SECTION 4 | TIER 2 ERA RESULTS

Consequences & Risk per AEP Event by Census Place

Place EC_DL10Y  FC_DL10¥r EC_DL_S0%r FC_DL_50Yr EC_DL100¥r  FC_DL_100¥r EC_DL_500Yr FC_DLS00Yr  Ewsting EAD  Futurs EAD % of Ewisting % of Future
Risk Risk
- —
t. Simons SEEEESO008 | ss2eoooo NMMSEAUDEONGN  $12195¢0000 |EMMSSIO  $53731007 | 1871% 19.43%
Skidaway Island I o0 WSS c20000 NEEEEEcso.000 [NESESE 0000 20000 [NESES G000 N0 000 o000 [N zee MIEEHTEo <26 08% 11.49%
wimington island  [JJB.550000 [8ev ss0,000 [ s.ce0000 INEE e os0.000 [N 770000 NEAESR20000 [EEEE 00,000 30000 [ElFze0s0 8ESh17a10 [ 9% 9.08%
Savannah o000 ST 0:0000 e z0000 [EES7 560,000 630,000 [ESEz200000 [oss0000 EEEEccooe s sss BB o149s0 [ 500 8.65%
Brunswick 020000 [Sszs530.000 s c20000 m-ﬁ,ssn.om 26 130000 R:s360000 BBE2 260000 219421 MEEb 07203 [ 659% 7.27%
Whitemarsh Island 160,000 JBos.230,000 [J.020,000 177,130,000 1,390,000 =233,200,-DDU =195_330_000 827010000 [l7ee.450 WEhs.07s.360 r 7.17% 5.78%
st Marys 16280000 JE7a630000 JJlss0s20000 174,650,000 56,270,000 244,350,000 180050000 [§Ro70s0000 [e7o744c MBS Eeros 5.08% 5.67%
Tybee lsland 750000 M 564500000 lss0530000 [ 5133140000 [s7o.620000 [ 5155910000 5151420000 260630000 esars WB11sesses Ml sos% a29%
Georgstown Blccs0000 Wlsssii0000 llsssso000 M 5128260000 [Jls7ess0000 [ $167.120000 [ls141430000 [szsesvonce [ erzecss WE1ie1ses: M so01% 4.20%
Maontgomery 00000 B se4510000 [lsse.s0000 W 121,350,000 seos50000 U s162.820000 [ 5125850000 Ws2ses10000 071572 WEv10ee7is Ml sate 4.00%
Isie of Hope Ws100%0000 W ses200000 | 532890000 W s106590000 s57,110000 [l 144970000 [l $118970000 Ws215310000 W3 10755 W sezor420 W 330m 3.33%
Country Club Estates [Jf511.460000 W s23200000 ] 32220000 W ss27e0o00 ] sesseoooe ll s1osei0000 W sesseopo0 [ $172500000 s2sevies W svse0is2 Wl 306% 270%
Dutch Islang ls7z0000 W szcss0000 i 520310000  ssossoooo [ sse7soooo [ sesavoooo W serozonoo W s1z08e0000 [ ssdsiooe W svastoos 0 zeex 262%
Garden City s1000000 | 17150000 | s1o6o0000 M sss3voooo | sezieooon Wl sez3z0000 W sesqsopco W s137ss0000 | 51156700 W sassssis | 1.23% 1.77%
Richmond Hill s2080000 | $12430000 | so3o0o000 B ss3000000 1470000 W 3ezo20000 | seooso000 W 194450000 | s107ss0s W 54790320 | 1.14% 1.73%
Thunderbalt 11540000 ] s34260000 | s28920000 ] 50170000 s35040000 |  $56770000 J] $52520000 | sev240000 [fs2425910 || sasdzase J| 0 257 1.64%
Midway %0 £530,000 s20000 | $38050,000 s1z100000 I seoeroooo | s3s7ecooe I sssqsoooo | s34s243 | s2e14393 037% 1.02%
Port Wentwaorth s950000 | s11570000 | s7700000 | s3z9sooo0 | siszoo000 | s4zzancoo | s3vscoooo | s7eoioo00 | s7s2er | szedszoo 0.79% 1.03%
Dock Junction | ss4cooo0 | s1issooon | ssssopoo | s2s430000 512330000 | 334950000 |  s26340000 | sezeroooe | ss114ss | sz301450 0.86% 0.83%
Poolar s0 |  s3s20000 | s1.000000 | 22,040,000 45,510,000 I $35,140000 |  s26730000 ] sozovo000 | s2ss70s | s20e6742 0.27% 0.74%
Kirasiand s1730000 | seoso000 | seosoo00 | 521,900,000 s10000000 | $3se7oo000 | s23070000 | s7asdncon | sseesm | s2114638 0.60% 0.76%
Hendzrson s0 |  sesdop00 | s27s0000 | s21:300000 40,020,000 s32110000 | s2s020000 | s4s140000 | 3354066 | 51816333 038% 0.66%
Talani Island s2730000 | s10810000 | sesroooo | s2nzoooon | st2740000 520700000 | 522100000 | s4v3sopon | s7amssr | s19379% 0.79% 0.70%
Darien s1840000 |  $5730000 |  s4920000 | 49,360,000 46,070,000 $11,430,000 | 9420000 | $15720000 | 4405404 | 848155 0.43% 031%
Riceboro $10,000 §480,000 $270,000 $3.430,000 41,060,000 £4.840,000 | §3640,000 |  $9580,000 @ 343502 $275598 0.05% 0.10%
Woedbine $300,000 §1,160,000 | $770,000 43,360,000 41,590,000 | $5,850,000 | $3460,000 |  $16990,000 482,143 $352,023 | 0.09% 0.13%
Vernanburg $10,000 $590,000 | $360,000 $1,580,000 770,000 | $2,100000 | §1,710,000 $3,190,000 $33,700 $132727 | 0.04% 0.05%
Hinesville $0 50 | 50 $320,000 50 $1,020,000 | $440000 | $5230,000 $2,622 §55,164 0.00% 0.02%
Flemington $0 S0 50 50 50 50 $0 £10,000 - $12 $189 0.00% 0.00%
Kings Bay Base $0 50 50 50 50 50 $0 $10,000 $0 Grar 0.00% 0.00%
Total $361,880,000 51,345,680,000 $1,000,060,000 $3,116,370,000 $1,590,060,000  $4,450,090,000 $3,427,970,000 $7.063,250,000 $94,366,583 $276,519,590 100.00% 100.00%

Figure 4-19: Planning Reach GA_05 Consequences and Risk Details
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4.2.4.1 Planning Reach FL_06: Northeast Florida Coast

This section describes coastal storm dollar damage risk for Planning Reach FL_06, which includes the Northeast Florida coastline. All estimates shown
are in FY 2018 price levels. Figure 4-20 displays the number, occupancy type, and total value (structure + content + vehicle value) in FL_06 in the 0.2-
percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the Northeast Florida coastal region. Figure 4-21 provides details for
existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and identifies the
census places with the greatest flood risk. Figure 4-22 provides a more detailed and comprehensive tabular account of the existing and future

consequences per AEP event per census place.

Planning Reach

Est. Total Exposure Value and # of Buildings by General Occupancy

FL_0& e Est. Total Ex val # of Build
@ st Total Exposure Value @# of Buidings Exposure Statistics by General Occupancy
Exposure Profile $2506n General Qccupancy # of Bldgs Est. Total Exposure  Avg. Exposure
| | 0.EM Value Value
1,972,722 200 $233bn 0.6M e
Ec ~ted Population at Ric on e mi
Estimated Population at Risk b Single Family Residential $465482
$477,864,453,500 Commercial I 67,610 |ENEHNR c+0,5 [N, <20 655
864,453, 5 g
Est. Total Exposure Value S0 R 04M  Mumi-Family Residential | 98573 [NEEB.023877.104 [ 6788375
Industrial 13,134 §15,710,460,288 42,902,958
§228,581,743,813 - : | I s N
Est. Struture Value Religion | sie0 | ssiosarrars | s13s2az
02M  Govemment 1772 | 36547389878
- i
$213,613,639,988 $500n Education ; 1637 | s40a052521 RS 561
Est. Content Value
Con $8bn £7bn £5bn $1bn Agriculture i 2,245 $1024,528,572 | 262,661
$0bn - 0.0M
Single Commercial Multi-Family  Industrial Religion Government Education  Agriculture
Family Residential
o %SCF tial
# of Buildings by General Occufaity Est. Total Exposure Value by General Occupancy
Religion o
Commercial &K (0.51%) Industrial $16bn (3.29%)
6BK (8.3%) .
Multl-Fan;lly Residential Single Family Residential Sqft Statistics by General Occupancy
T6bn (15.91%) ==
Multi-Family Res... $233b0 (48 o e ral Oceupancy % of Mean Median  Max Saft
FIK(12.1%) Bldas SqFt SaFt
-
Single Family Residential ﬁ ‘ 2,258 I 1356 ' 4,683

814K

# of Buildings

Single Family Residential
625K (76.78%!

e o

98,573
67,610

$478bn

Commercial

Multi-Family Residential .
|
Industria | 13132 B 8315 B 2435 B 282300
Est. Exposure Value Religion | 2160 | asss zat1 | 2417
Agriculture I 2,245 1,465 1331 I 5,249
Govemment LoaTm 53 [EE 533
Education i 1637 s W 4200 [ 200

Commercial $133bn {27.76%)

Figure 4-20: Planning Reach FL_06 Exposure Details
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There are approximately 814,000 structures with a total estimated exposure value of more than $478 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 77 percent of the buildings and 48 percent of the
exposed value. Commercial buildings comprise 8 percent of the exposure value, and 28 percent of the assets. Multi-family residential buildings
comprise approximately 16 percent of the exposure value, and 12 percent of the assets. The exposure extent includes eight counties, 56 census places,
9,988 census blocks, and approximately 1.3 million acres.

Coastal Northeast Florida has a primarily ocean-facing shoreline, riverine, and intracoastal waterways that are susceptible to coastal flood hazards.
Flood hazards propagate over shorelines located in Nassau, Duval, St. Johns, Flagler, and Volusia counties. Maximum surge depths modeled range from
4.3 to 10.8 feet in existing conditions to 7.3 to 13.8 feet in future conditions. As illustrated in Figure 4-21, the risk is also present in communities along
the St. Johns River and the Atlantic Intracoastal Waterway.

Overall risk for the planning reach ranges between $415 million and $1 billion. Of the eight counties exposed, the greatest risk is in Duval, St. Johns,
Volusia, Flagler, and Nassau counties. There is potential for relatively smaller coastal flood impacts in Putnam and Lake counties. Of the 55 exposed
census places, the top five highest-risk population centers include Jacksonville (approximately 34 percent), Palm Valley (approximately 15 percent), St.
Augustine, New Smyrna, and Daytona Beach. In addition, 12 percent of the risk is distributed in more rural areas. The number of medium- to high-risk
census blocks increases by 178 percent between existing and future conditions with sea level rise.
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Existing & Future Risk by County
FL_06 : Northeast Florida N Couy #Census Aces  EustingRsk  FutureRisk
Blocks = Existing Risk by Census Block
Duval 268394 $164,959,321 $374,906,178 CBRisk Rating # Census Blocks  Acres Existing Risk

$418,944,430 $1,044,601,637 st. Johns 1510 (N34T $151,609,536 $312,524,463 righ : S| 2970 | Seomarons
Existing Risk Future Risk Volusia |00 |1 267553 366,331,181 $268,176,916 2MedHigh | 10| 3132 | seema
1,042,363 9130 Flagler | 415 87,454 $25,625,261 $57,953,702 Sied 7| 27250 SRR A
# Acres Impacted # Census Blocks Impacted :‘:: v | 9:;; ":f:'::: “::?:j:; “I;T'::ﬁzj 4-Low-Med 342 87,551 | $122,539437
s - 5-Low $134362,684

Total 9130 1,042,363 $418,944,430

# Counties Impacted # Census Places Impacted

Existing Maximum Surge Elevation per Return Period Event by County Future Maximum Surge Elevation per Return Period Event by County
(ft)

Future Risk by Census Block
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Folkston

Okefenokee
National Wildlife

Kingsland

Fernandiria Beach

Beach

Coastal Shoreline EC_10Yr EC_50Yr  EC_100¥r  EC_500Yr Coastal Shoreline FC_10Yr  FC_S0Yr FC_100Y FC_500Yr CB Risk Rating  # Census Blocks ~ Acres Future Risk
Counties Counties r 1-High | 12 | 5535 | $103030,154
Volusia Ocean 430 5.90 6.70 820 Volusia Ocean 730 890 970 1120 2:-Med-High | 8138, 163,958
St. Johns Ocean 540 740 840 1030 st. Johns Ocean 840 1040 1140 1330 3-Med | 8214402662 8
Naseau Ocean 560 770 880 1080 Nassau Ocean 860 1070 1180 1380 aowved I | sa1s704226
Flagler Ocean 460 630 720 890 Flagler Ocean 760 930 1020 1190 5-Low G W | sa73210617 @
Guval Ocean 550 760 860 1060 Duval Ocean 850 1060 1160 1360 Total 9130 1042363 $1,044,601,637
Census Places with Greatest Risk
@®Existing Risk @Future Risk ®Risk Change
Existing Risk Distribution by Population Center Future Risk Distribution by Population Center
Category Category
Rural Rural _
$50M (11.95%) $127.0..(12.17%)
$0.16bn
_ Census Place " Census Place
$369M (88.05%) $917.5... (87.83%)
$0.31bn
$0.07bn
$0.14bn
$0.03bn
$0.07bn 300360 $0.03bn
$0.05bn $0.04bn

$0.03bn
St. Augustine

Jacksonville

Palm Valley New Smyrna Beach

Figure 4-21: Planning Reach FL_06 Risk Details
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Conseguences & Risk per AEP Event by Census Place

Place EC_DL_10¥r FC_DL10Yr EC_DL 50 FC_DL_S0¥r EC_DL_100¥r FC_DL_100¥r EC_DL_500¥r FC_DL_500¥r Existing EAD  Future EAD % of Existing % of Future
Risk Risk
-
Jacksonile SESEEOOBE]  s1scoscocco [MSHEOENON00 < s34c2secooo0 |MEMBSBEEONGS | ses7s7oooo [MEEMSWERONON | ssesrioooo NEMGNGWER 0720625 | seTew  man
Paim Valley B 7s0000 [MNSHGE scooc0 [N os0.000 MNSAes o000 [NEENz0.000 se2810000 [Eoss0000 [EHEss 130000 JEMEToz0s (S Ts00s0 [MN1en4% | 14,81%
5t Augustine B s118280000 [ ss20720000 [ sessse0000 [ s741430000 [Eksz4ssocoo [ sssoisocco [ s7izes0000 [WBioss7sooco [Bssceszes [Besizoamt [l ea7n | 7.43%
MewsmymaBesch | ss7510000 [l s3163s0000 | s157670000 Ml sseossoooo [ szsrosocon [ ses4s7oo00 [ ssorssocon [ ssersooon [ s14s4rses Msse7oosse I 405w | 5.43%
Daytona Beach | ss26s0000 Wl s243160000 | 117220000 W ss47s20000 [ s198230000 [ se1se40000 [ 387350000 M 758940000 | $11572500 Wsaas71788 || 314% | 4.85%
Ormend Beach | s22530000 W $196500000 s76540000 W]  $413440000 | s144660000 sa61820000 | s200900000 [ ssesosooo0 | s7471820 [ s34031884 203% | 371%
Jacksonvile Beacn | 544070000 ] $128,180,000 91,730,000 ] $40s.490000 | 5129310000 $589.990000 ] s<03.240000 Wl s727240000 | 9476365 ] $33.050520 | 257% | 3,60%
Port Orange | s26260000 | sie2150000 | ssigoooo fl s397asopon | s121000000 459530000 | s2e0740000 I sses7oncon | 57392202 ] 31887486 200% | 3.48%
South Daytons | s12630000 I s146740000 |  s4v070000 W 355350000 |  se77i0000 ] s401410000 | 233120000 J] s493960000 | 54982330 || 528431884 1.35% 3.10%
Paim Coast B so7i20000 | s191700000 | s133820000 W sesss7ooon | siesosooon | $393200000 | 302300000 J] s497990000 | $13231476 | 527193208 ] 350% | 2.97%
Hally Hill | 3640000 | $106530000 s11500000 fl  $276180000 |  $e5200000 J|  $314210000 | §177,220000 | $386530000 | $2320662 | 5213839359 063% | 2.38%
Atlantic Beach | s228s0000 | s100320000 540270000 fl 263890000 | s10z230000 J|  $379.420000 || s2e4640000 || sseeaenpon | ssedzide || 522217660 153% | 242%
Neptune Beach | 515270000 | 338,580,000 328,350,00 §139,320,000 3538580000 | $230230000 | 159890000 | 5283360000 | $3193519 | $12.491058 0.87% | 1.36%
Edgewater | 5110000 | 556,490,000 519,830,000 $144,440,000 341790000 |  $188.900,000 568420000 | $232570000 | 52007047 | $11853860 054% | 1.29%
Flagler Beach | s+1230000 |  s10510000 | 73720000 $140,130,000 502190000 |  $164370000 | 5135110000 | 5203240000 | s6607549 | 513024355 179% | 1.42%
St Augustine Beach | 54120000 | 512,610,000 545,400,000 $116,900,000 458,110,000 $146850000 | §112790000 | $161590000 | $3407826 | 58,176,971 092% | 0.89%
World Galf Village 56,590,000 $45,230,000 323,430,00 595,440,000 548,230,000 $131,330,000 595330000 | 161590000 | 52417548 | S851075 D68 | 0.93%
Fernandina Beach $7,250,000 546,450,000 530,250,000 594,580,000 450,930,000 $132,760,000 599,240,000 | $163360,000 | 52704376 | $8303766 073% | 0.91%
Fruit Cove 56,980,000 336,500,000 523,230,000 383,060,000 336,500,000 $126,090,000 562570000 | §133170000 | 52748264 | 57391322 058% | 0.81%
Butler Beach $14,060,000 543,080,000 339,250,000 475,780,000 457,950,000 $121,350000 | $104490000 | S164480000 | $3477E38 | 7213712 0943 | 0.79%
sawgrass §14,060,000 $44,270,000 526,710,000 363,590,000 341,340,000 $76610000 | 577,970,000 | 5106050000 | 52604406 | 55046624 071% | 0.66%
Villano Beach 59,570,000 530,430,000 517,040,000 344,060,000 $23,710,000 $51730000 |  $35100,000 $63970,000 = $1,587,087 | $4088524 0.43% | 0.45%
Hastings §7,110,000 $27,730,000 520,510,00 540,710,000 $27,790,000 $45310000 |  $40,220000 353730,000  §1E99835 | 53685414 046% | 0.40%
Oak Hil 56,400,000 519,230,000 512,890,000 434,140,000 $16,470,000 $39.490000 | 526,570,000 349220000 51141984 | 52,956,064 031% | 032%
Daytons Beach Shores 56,530,000 $20,950,000 510,380,00 430,840,000 413,460,000 $35510000 |  §19,980,000 343710000 3987085 52808434 027% 0.31%
Glencoe $1,080,000 | 517,180,000 $8,550,000 | $30,040,000 $13,240,000 $32220000 | $23,170000 339,600,000 3686851 | $2,566,968 0.19% 0.28%
Nocatee §13,500,000 $21,100,000 515,790,000 425,040,000 |  $21,100000 $32,180000 |  $27,780,000 $39610,000  §1742472 | 52632421 047% | 0.29%
Ormond-by-the-Sea | $740,000 510,430,000 54,140,000 $23960000 = $7,370,000 $28210000 |  $§15760,000 334,670,000 $378,177 | §1959,134 0.10% | 0.21%
St Augustine Shores | §2,410,000 $9,730,000 §7,370,000 $21,380,000 $10,750,000 527710000 = 521,780,000 334,040,000 3635307 | 51,805,341 018% 0.20%
Yulee 54,120,000 | 511,090,000 | 55,110,000 | $17,050,000 $10,890,000 521430000 | 516,710,000 326,370,000 $727,634 | §1,560,969 0.20% 0.17%
St. Augustine South §2,330,000 $7,710,000 | $4,730,000 416,910,000 $7,820,000 $24780000 |  $17,120000 430,490,000 3480030 | §1477,085 0.13% 0.16%
Ponce Inlet | 3370000 | $10,340,000 | 59,400,000 $15,770,000 $13,550,000 $18.400000 | 520,100,000 323,020,000 3800082 | §1,428699 022% | 0.16%
Beverly Beach | 52330000 $9,140,000 ! §5,700,000 | $13,430,000 $5,030,000 $15470000 | §11,420,000 319,020,000 $491077 | §1,223.496 013% 0.13%
Crescent Beach 52,740,000 $5,380,000 | 55,530,000 | $12,630,000 $9,730,000 $14,900,000 514,670,000 318,600,000 $534557 | 61,149,669 0.14% 0.13%
Nassau Village-Ratliff $200,000 $1,730,000 | 5990,000 $4,690,000 $1,850,000 | 56,690,000 $4,690,000 $5,230,000 597,217 $389,158 | 0.03% 0.04%
Total $1.852,680,000  $5,803,190,000  $4,130,050,000 $10,514,810,000 $5,597,940,000 $12,883,560,000 $9,726,490,000 $15,926,480,000 $368,737,796 $916,838,915 100.00% 100.00%

Figure 4-22: Planning Reach FL_06 Consequences and Risk Details (top 35 of 56 census places)
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4.2.4.2 Planning Reach FL_07: Central Eastern Florida Coast

This section describes dollar damage storm surge risk for Planning Reach FL_07, which includes the central eastern portion of the Florida coastline. All
estimates shown are in FY 2018 price levels. Figure 4-23 displays the number, occupancy type, and total value (structure + content + vehicle value) in
Planning Reach FL_07 in the 0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the Central Eastern Florida coastal
region. Figure 4-24 provides details for existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census
place, and census block, and identifies the census places with the greatest flood risk. Figure 4-25 provides a more detailed and comprehensive tabular
account of the existing and future consequences per AEP event per census place.

There are approximately 464,000 structures with a total estimated exposure value of more than $289 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 77 percent of the buildings and 47 percent of the
exposed value. Commercial buildings comprise approximately 9 percent of the assets and 23 percent of the exposed value. Multi-family residential
buildings comprise approximately 11 percent of the assets and 24 percent of the exposed value. The exposure extent includes four counties, 54 census
places, 5,562 census blocks, and approximately 295,000 acres.

The Central Eastern Florida Coast has ocean-facing, back bay, and riverine shorelines that are susceptible to coastal flood hazards. Storm surge can
propagate over shorelines located in Brevard, Martin, Indian River, and St. Lucie counties. Maximum surge depths modeled range from 3.6 to 10.5 feet
in existing conditions to 6.6 to 13.5 feet in future conditions. As illustrated in Figure 4-24, the risk is also present in communities along the Indian River
Lagoon. Overall risk for the planning reach ranges between $394 million and $893 million. Of the four counties exposed, the coastal storm risk is
located in the coastal communities of Brevard, Martin, Indian River, and St. Lucie counties. Of the 53 exposed census places, the top five highest-risk
population centers include Merritt Island (approximately 27 percent), Indian Harbour Beach (approximately 7 percent), Cocoa Beach, Palm City, and
Vero Beach. In addition, 17 percent of the risk tends to be distributed in more rural areas. The number of medium- to high-risk census blocks increases
by 152 percent between existing and future conditions with sea level rise.
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Planning Reach Est. Total Exposure Value and # of Buildings by General Occupancy

FL_O7 W @ Est. Total Exposure Value @# of Buildings Exposure Statistics by General Occupancy
Exposure PI<7: 2 ... — it General Ocoupancy # of Bldgs Est. Total Exposure  Awg. Exposure
1,060,151 £135bn EaIL.e Value

0.3M Single Family Residential £479 543
Multi-Family Residential . so550 [ ocs,030

Estimated Population at Risk

$288,544,628,287

5100bn

Est. Total Exposure Value R Commercial 30020 [N+ 7se22 (o325
§140,305,448,581 02M sa19 | sse0s002917 [Js7365.000
Est. Struture Value $50n Govemment a4z | 4000997073 [z 145
oam  Religion | 2,150 | $3,671,024,103 $1,336,811
£124,439,912,707 Education 836 | $1,866,031,436 45,559,722
Est. Content Value | ; ;
$4bn $4bn $2bn $1bn Agriculture | 1688 | $674,531,813 | $283,747
$23,799.267,000 $0bn = = 0.0M
Est. Vehicle Value Single  Multi-Family Commercial Industrial Government  Religion Education  Agriculture
Family Residentia
# of Buildings by General Occ@easndt sl Est. Total Exposure Value by General Occupancy
Industrial . . .
Industrial $9bn (2.98%)
Commercial 8K 1.82%)
40K (8.61%) Single Family Residential Sqft Statistics by General Occupancy
$135bn (467400
General Occupancy # of Mean Median Max Sgft

Multi-Family Re...
STK10.91%) Eldgs SgFt SgFt
=
Single Family Residertizl  |DEBEIBEE | 2218 | 1333 | 4140

Commercial
$65bn (22.51%)

Multi-Family Residential  J] 50550 |EEHEE [EEE
$289bn Commercial J 30020 23080 J 420 Jhossssz
464K Industrial | 8419 W 2zess | 2405 | 781411
# of Buildings Est. Exposure Value Religion | 2150 | g19¢ | 3317 ' 16,990
Agriculture 1688 | 13549 1182 L 5233
Govemnment I 1,142 4 388 950 . 764 5384
Education i a6 ] 13527 B 2933 | 2369:

Single Family Residential Multi-Family Residential
357K (T7.41%) $70bn (24.21%!)

Figure 4-23: Planning Reach FL_07 Exposure Details
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Existing & Future Risk by County
FL_07 : Central East Florida W County #Census  Acres Existing Risk Future Risk
Blocks o Existing Risk by Census Block
Brevard ? 163511 $230,499015 $495,295,880 CBRiskRating # Census Blocks Acres  Existing Risk

$393,719,233 $892,972,416 Martin 1141 51,076 §48,138,060 $139,780,082 1-High i 1] a0m | seserazs
Existing Risk Future Risk indian River [l 814 27,746 $64,704,109 $137,957,610 2Medtigh | 23 | 9916 | 888895016
294,822 5562 stivce  [ze7 52488 $50,378,049 $119.938,844 e i Prpeeey —— e
+ cres Impacted % Cerisis Biocks Impacied Total 5562 294,822 $393,719,233 892,972,416 Al si0” 155 200 (ETGHEEES

5-Low $107,306,352
4 53 Total 5562 294822 $393,719,233

# Counties Impacted # Census Places Impacted

Existing Maximum Surge Elevation per Return Period Event by County

Future Maximum Surge Elevation per Return Period Event by County

Future Risk by Census Block

Coastal Shoreline EC_10Yr EC_50Yr  EC_100Yr  EC_500Yr Coastal Shoreline FC_10¥r  FC_50Yr FC_100Y FC_500Vr CBRisk Rating # Census Blocks Acres  Future Risk
Colnties Cotinties r 1-High | 11 | 10450 [ $72.133,058
St. Lucie Ocean 4.90 6.80 7.70 950 St. Lucie Ocean 790 980  10.70 1250 ZMed:High t IES IWW ! $202,704093
St Lucie, Ocean 490 6.80 7.70 950 StLudie, GE 790 980 1070 12550 3-Med 186 11223 [$2t6722715
Martin Martin 4-Low-Med . 643 670 | $241,147,691
Martin Ocean 460 630 7.20 890 Martin Ocean 760 930 1020 11.90 S:tow ] |/$160264799
Indian River  Ocean 360 5.00 568 7.00 indian Riverdl Ocean 660 800 868 10,00 Total 5562 294822 $892,972.416
Brevard Ocean 540 7.50 850 1050 Brevard Ocean 840 1050  11.50 1350

Census Places with Greatest Risk

@®Existing Risk @ Future Risk ®Risk Change

$0.11bn

$0.03bn

$0.02bn

$0.09bn $0.05bn —

$0.02bn

Indian Harbour Beach

$0.02bn

Vero Beach

Merritt Island

Figure 4-24: Planning Reach FL_07 Risk Details

Existing Risk Distribution by Population Center
Category

Future Risk Distribution by Population Cent
Category
Rural

Rural $152.83M (17.12%)

$69M (17.4%)

"__Census Place "__Census Plad
$325M (82.6%) $740.1... (82.
$0.02bn
$0.02bn
3004k $0.03bn $0.03bn
$0.02bn $0.02bn $0.01bn

Cocoa Beach Hutchinson Island South Fort Pierce
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Conseguences & Risk per AEP Event by Census Place

Place EC_DL_10Vr FC_DL_10¥r =C_DL S0V FC_DL_50VT EC_DL_100¥r FC_DL_100¥r EC_DL_500¥r FC_DL_500'T Existing EAD  FutwreEAD % ofExisting % of Future
Risk Risk

x ——
Merrit Isiand MESEENNODN0 = 143320000 MMNSHGHSWODO0 52106350000 SHSOSGMONN0  s2+sscooco0 SBMUSESONOD | 52852200000 MBBSBGHED 196135552 | 2695% | 2707
indian Harbour Beach [ 17020000 [ s3s9.520000 | 5265770000 MMM 539180000 [MMs37.170000 M se267a0000 [lss<6iso000 MMs7e3s20000 [b3iesise MEesooosss Wl 736 6.76%
Cocos Beach o zc0000 B 271220000 ] 200660000 B sasostoooo [ szrosoocor N ssassonoco [ sesoss0000 sssszeooon [rssizzor WB4ctc0s2e 0 sez 5543
Paim City W ssssa0000 [l 523170000 W $13860000 [l s404930000 [ $196150000 [l s515270000 [ $359500000 [MMls7s160000 Wsizs07a1s Wseessisz ll aoex 5.08%
Vero Beach B 20000 W s:izo0000 [ 5219250000 W ss7s7soooo [ s283190000 WM sazoizoooo [ sassosooco [ ssssooopoo [MBao7aiee Mssesesces [ esex 5.05%
Fort Pierce B ss77s0000 W 232660000 [ s160360000 M s3c2000000 [ 5213090000 W s42reovoo0 W s32s4s0000 MM sseos10000 Ws13ieecar Wlsszssaq0s Wl 421% 4543
Port St. Lucie B 3050000 ] st22520000 | ssaseoooo Ml 5293660000 | 113960000 [ s439030000 | s2s5270000 [MBss2esonon || s7e4nsse Weenieaser | 240% 3.78%
Hutchinson Island South 7620000 [l 5221530000 ] s172150000 @ s2sssa0c00 | s211s20000 [ s3348s0000 W 3322470000 M s442590000 [r67es.203 Wse7svactt [ szen 3.81%
South Patrick Shores [l 367210000 [l 5204030000 W $137470000 Wl s27oso0000 W $195450000 [l 310210000 W 4297320000 [l s30a960000 Wsizats3s0 Weessooses Wl e 3.52%
Satellite Beach B ssesrooo0 Wl 5173300000 W s141600000 Ml s2s3soooo0 [ s206020000 W s30sssoooo W 303230000 M seoo0s0000 Wsrz30szes Wsassiases W ser 3.23%
Gifferd B ssssco000 W sisess0000 | st02280000 M s20s910000 | s138540000 W s243390000 § s195150000 W s320500000 | s91s5151 Msro7esoss I 2eex 273%
Stuart 1 ss1s0000 | s91990000 |  s422v0000 |l s20vssooo0 | sescoocoo Jl  s3o3000000 | s174750.000 | $517.780000 | $4302834 J $18867.586 | 135% 2.60%
Indian River Shores W ss7i0o00 ll stsosropoo W sesssoooo Wl s201130000 | $113920000 Wl s233210000 | 4154260000 I 5205200000 | saorries W s1asmerz I 2s4n 236%
Titusville B s2s90000 | 502190000 | s76010000 W] $191,140000 | $105660000 Wl s257830000 | 4191140000 Wl s$359240000 | s6s1521 W 417165216 || 218% 237%
Hobs Sound B sssoooooo W st2rscopco | ssostooo0 M s1ssoonooo | sioeseoocoo W scosomnooo | sieezecoco W s2ssssopon | os7ossarr B s17.00s027 | 228% 233%
Cape Canaveral B s+ss0000 i 5120210000 | 101370000 J s1es710000 | s142350000 | sa3ooe0000 [ s244220000 W s4s2820000 | sev03ss7 J sissazeer J| 0 2sex 260%
Florida Ridge B s<03s0000 1 s1sis0000 | s7isvoooo |l sis3ssoooe | sei210000 W si7z3o0000 | $1279s0000 | 5201730000 | seetetzs | s14410087 I 202% 1.59%
South Beach B soz0000 I swo7scoo0 | szowo00 @ s1a1pa0000 | sezsiocoo | stesmoooon | s119s40000 I szossa0000 | 36720724 | $93376372 ] 211% 1.85%
Melbourne B 29340000 | 571210000 | s73750000 B s125700000 | sesa7opoo0 N s1s0730000 | 145400000 M 5211080000 || $623z002 | $11129216 ] 196% 1,545
Sewall's Point B s2s210000 584650000 |  sss460000 §  s119500000 | 574940000 §  s14ssaocoo | s106720000 § s178120000 | s403sses J s11142488 | 1553 1.54%
Vero Beach South | 15230000 1 s76150000 | sarzeopoo | 5119120000 552740000 | s142et0000 | ses 10000 | s1sgs20000 | 33200517 | $10826281 1043 1.49%
Port Salemo | 313080000 | §54,650,000 532380000 | $102310000 528170000 || 5129160000 |  $s0se0000 || s196310000 | s2958105 | $9158.087 093% 1.26%
Narth River Shores | s6140000 | £34,980,000 §17,640,000 | 566,670,000 526130000 | seeo30000 | $56730000 | $120570000 | $1633667 | $5.897,204 051% 081%
Grant-Valkaria | sss0000 | §44,330,000 $33,340,000 } 565,150,000 sa2340000 | $7a9a0000 | $62,580,000 | §93,540,000 ’ 32929603 | $5940,301 092% 0.82%
Orchid | s1z0m0000 | 540200000 |  $21,750,000 | 559,180,000 525970000 | 368150000 | 35,100,000 583820000 | §1972363 | 55387430 082% 0.74%
Cocoa | 314200000 §34,070,000 527,960,000 545,190,000 §34,770,000 353,640,000 $48,190,000 575,990,000 | $2428270 | 54486767 076% 0.62%
Paim Bay | $12020,000 529,770,000 523,310,000 544,820,000 $30,400,000 353,240,000 $45,790,000 573530000 | 52078845 | 54128907 085% 0573
White City | 33300000 519,340,000 $11,220,000 544,600,000 $17,790,000 360,490,000 $39,540,000 598,660,000 | 51035596 | s$3918852 | 0333 0.54%
Wabasso Beach | 39320000 531300000 |  $18,700,000 $42,320,000 §25,50,000 | $48900,000 |  $45580,000 §75370000 | $1,717.037 | $4000362 | 054% 0.56%
River Park © 52310000 | §11,500,000 | $6,580,000 | §40,150,000 | $10,360,000 | 361120000 |  $33520000 | 117680000 5654441 | $3523.225 | 022% 0.49%
Jensen Beach | 33380000 515,930,000 £3,660,000 §31250000 | §14,000,000 346,980,000 527,070,000 |  5104,130,000 3860120 | $3093.886 027% 0.43%
St, Lucie Village | $10,120,000 §18,300,000 516,090,000 526990000 | $17,990,000 330,780,000 $26,350,000 §37910000 | $1450356 | 32450275 | 046% 0.34%
Patrick AFE C o $1:830,000 510,380,000 £7,730,000 §23720000 | §11,870000 | 330,940,000 $26,520,000 §58,440,000 688532 32113136 0.22% 0.29%
Port St. John | s26s0000 | §12,490,000 | $8,690,000 | $22830,000 |  $12,800,000 | $31,590,000 & $22,890,000 $48,370,000 §750,746 . $2104,507 | 0.24% 0.29%
Wabasso | 35710000 | 514,290,000 | $6,250,000 | §20060000 | $10,370,000 | 324,590,000 $13,190,000 |  $39,100,000 STT412 1930874 0.24% 0.27%
Total 51.668.450.000  55.183.060.000  $3.540.860.000  S7.908.530.000 54.986.730.000  £9.435.770.000 S7.826.030.000 $12.748.360.000 5317.923.159 §724,620.785 100.00% 100.00%

Figure 4-25: Planning Reach FL_07 Consequences and Risk Details (top 35 of 54 census places)

4-36 SOUTH ATLANTIC COASTAL STUDY (SACS) | TIER 2 ECONOMIC RISK ASSESSMEN



_________________________________________________________________________________/ AV A A
SECTION 4 | TIER 2 ERA RESULTS

4.2.4.3 Planning Reach FL_08: Southeast Florida Coast

This section describes dollar damage storm surge risk for Planning Reach FL_08, which includes the Southeast Florida coastline. All estimates shown are
in FY 2018 price levels. Figure 4-26 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning Reach FL_08
in the 0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the Southeast Florida coastal region. Figure 4-27 provides
details for existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and
identifies the census places with the greatest flood risk. Figure 4-28 provides a more detailed and comprehensive tabular account of the existing and
future consequences per AEP event per census place.

There are approximately 2 million structures with a total estimated exposure value of more than $1.1 trillion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 72 percent of the buildings and 39 percent of the
exposed value. Commercial buildings comprise approximately 15 percent of the assets and 35 percent of the exposed value. Multi-family residential
buildings comprise approximately 10 percent of the assets and 18 percent of the exposed value. The exposure extent includes three counties, 140
census places, 49,233 census blocks, and approximately 863,000 acres.

The Southeast Florida Coast has ocean-facing, back bay, and riverine shorelines and canal structures that are susceptible to coastal flood hazards.
Storm surge can propagate over shorelines located in Palm Beach, Broward, and Miami-Dade counties. Maximum surge depths modeled range from
4.3 to 12.3 feet in existing conditions to 7.3 to 15.3 feet in future conditions. As illustrated in Figure 4-27, coastal flood risk can penetrate further inland
owing to the rivers and canal infrastructure.

Overall risk for the planning reach ranges between $3.6 billion and $11.2 billion. Of the three counties exposed, the coastal storm risk is located in the
coastal communities and low-lying areas in Palm Beach, Broward, and Miami-Dade counties. Of the 139 exposed census places, the highest-risk
population centers include Miami, Pembroke Pines, Fort Lauderdale, Hialeah, Doral, Miramar, and Miami Beach. In addition, 7 percent of the risk tends
to be distributed in more rural areas. The number of medium- to high-risk census blocks increases by 326 percent between existing and future
conditions with sea level rise.
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Figure 4-26: Planning Reach FL_08 Exposure Details

30021

Industrial ~ Government

Industrial $38bn (3.44%)

Multi-Family Residential
$198bn (17.84%)

Est. Total Exposure Value and # of Buildings by General Occupancy

Exposure Statistics by General Occupancy

1.2 General Occupancy # of Bldgs Est. Total Exposure  Awvg. Exposure
Value Value
1.0M -
5ingle Family Residential m
08M  Commercial B o PSR
Multi-Family Residential | 167424 [EEERps 635,567 [EAONR: 753
S ndustria | 34657 [ $35203721533 [ $2,064245
oay Govemment 3834 | 17082052224 (HEEEEE
Religion 5,941 I §14,261,855,495 43,169,237
o2 Education 5103 I §12,601,411,984 3
$0.01T $0.01T £0.00T Agriculture . 4164 | $1,725456857 | §433,572
0.00M e —— = 0.0M
Religion Education  Agriculture
Est. Total Exposure Value by General Occupancy
___ Single Family Residential
$435bn (39.16%) Sqft Statistics by General Occupancy
General Ocoupancy #of Mean Median Max Saft
Bvldgs SqFt SgFt
Single Family Residential  |NIBOIBNE | 2226 | 1405 | 4233
Commercial .239_893 08 . 4535 _
$1T Multi-Family Residential [ 16742+ [ I ER -+
Industrial | 34687 I 6,484 l 2610 | 107,854
Est. Exposure Value Religion | 8,941 .1-3,411 I 3415 l 260,742
Education ' 5,103 91 3,340 1,035
Agriculture 4164 2,331 1,044 22,795
Govemment i e R BEo:: B s

Commercial $393bn (35.44%)

4-38

SOUTH ATLANTIC COASTAL STUDY (SACS) | TIER 2 ECONOMIC RISK ASSESSMEN



Reach

AR A/ A
SECTION 4 | TIER 2 ERA RESULTS

Stuart
. i xisti Future Ri ni
FL_08 : Southeast Florida W Existing, & Fiture Risk by County
County ;(e:sus Acres Existing Risk Future Risk Existing Risk by Census Block Hobe Sound
£ = CBRisk Rating  # Census Blocks A Existing Risk kit
Miami-Dade |IMNBBSSH || 492,021 | $2,385,945688 $6,605,982,212 CBRiskRating # Census Bocks Acres  ising Ris
$3,625,277,468 $11,210,684,015 1 T T
i S Fuifure Ricke sroward [0 [129B979 [NI81067.239,469 34084458673 1-High i 31 4y 357313543
9 pamseach f| 3818 |1 72085 $172,092311 $520,243,130 2-Med-High | 36 | 256 |1 5200703914
863,085 49233 Total 49233 863,085  $3,625277,468  $11,210,684,015 3-Med 290 | 43999 11$616,183483 Pl Be.
# Acres Impacted # Census Blocks Impacted elnachen 1762 )1 91,501 | |SSIRISERE 261 Pabgtes Garder Beach
S-Low $1,620,208,247 i s
3 139 Total 49233 863,085 $3,625,277,468

# Counties Impacted

# Census Places Impacted

Existing Maximum Surge Elevation per Return Period Event by County
(ft)

Future Maximum Surge Elevation per Return Period Event by County
(ft)

Future Risk by Census Block
CBRiskRating # Census Blocks Acres  Future Risk

Belle Glade

Wes) #al= Beach

(::ureel’l?
- L7 orth

4Boyr (- “each

EZ:::LS Shoreline ECOV EC.SOV  EC_100¥  EC.500% iiﬂi‘f.'e ! Shoreline  FC_10Yr  FC_SOVr fc,wov FC_500¥r -righ T s [ vrowr [ s7a0077409 S

v - 2-Med-High 213 | 38357 | $1,149735048 v::;\;: “Delrsy seach
Palm Beach  Ocean 470 6.40 7.30 9.00 Palm Beach  Ocean 7.70 940 1030 12,00 3-Med 1134 $2,445,238,075 o f':_
Miami-Dade  Bay-Biscayne  5.20 7.20 820 1010 Miami-Dade ~ Bay-Biscayne 820 1020  11.20 13.10 atow-Med il 5566 $3,556,529,303 Bots daton
Miami-Dade ~ Ocean-North 430 590 6.70 820 Miami-Dade  Ocean-North 730 890 970 1120 5-Low $3,319,104,180

Miami-Dade  Ocean-South 640 880 1000 1230 Miami-Dade  Ocean-South 940 1180 1300 1530 Total 49233 863,085 $11,210,684,015 Big Opresie o

Broward Ocean 460 6.30 720 890 Broward Ocean 760 930 1020 11.90

Existing Risk Distribution by Population Center Category

Rural $0bn (6.75%) —

Future Risk Distribution by Population Center Category

Rural $0.73bn (6.5%) —

\plale Lakes

® o

Everglades Wildiife
Management Area

Census Places with Greatest Risk

@®Existing Risk @ Future Risk ®Risk Change

Bailey, Igm

_ Census Place
$3bn (93.25%)

\__Census Place
$10.48bn (93.5%)

$0.46bn

$0.46bn $0.40bn

$0.34bn

$0.29bn X
». Everglades National Park

$0.32bn

$0.19bn

i MicrosofcBing

$0.27bn ensus Place Risk Rating

1-High © 2-Med-High ®3-Med ®4-Low-Med ®5-Low

$0.69bn

$0.61bn
$0.62bn s0.2e00 $0.25bn $0.18bn
$0.41bn el $0.12bn
$0.45bn 30ilen $0.11bn
$0.37bn
$0.30bn $0.28bn

$0.29bn $0.23bn $0.20bn

$0.23bn $0.21bn

$0.22bn

$0.21bn $0.20bn

$0.16bn

$0.10bn $0.12bn

$0.09bn $0.10bn

Hollywood

$0.09bn
Miami Lakes

$0.06bn
Miami Gardens

$0.05bn

Miami Pembroke Pines Plantation

Fort Lauderdale Hialeah Doral Miramar Miami Beach Davie Cutler Bay Weston Homestead

Figure 4-27: Planning Reach FL_08 Risk Details
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Consequences & Risk per AEP Event by Census Place
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Figure 4-28: Planning Reach FL_08 Consequences and Risk Details (top 35 of 140 census places)
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4.2.4.4 Planning Reach FL_09: Florida Keys

This section describes dollar damage storm surge risk for Planning Reach FL_09, which includes the Florida Keys. All estimates shown are in FY 2018
price levels. Figure 4-29 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning Reach FL_09 in the 0.2-
percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the Florida Keys coastal region. Figure 4-29 provides details for
existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and identifies the
census places with the greatest flood risk. Figure 4-31 provides a more detailed and comprehensive tabular account of the existing and future
consequences per AEP event per census place.

There are approximately 93,000 structures with a total estimated exposure value of more than S60 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 64 percent of the buildings and 37 percent of the
exposed value. Commercial buildings comprise approximately 12 percent of the assets and 22 percent of the exposed value. Multi-family residential
buildings comprise approximately 20 percent of the assets and 36 percent of the exposed value. The exposure extent includes one county, nine census
places, 1,359 census blocks, and approximately 67,200 acres.

The Florida Keys has shorelines that are susceptible to coastal flood hazards from the Atlantic Ocean, Gulf of Mexico, and Florida Bay. Storm surge can
propagate over shorelines located along the Gulf, as well as North Keys, Key West, and the Central Keys. Maximum surge depths modeled range from
5.5 to 17.7 feet in existing conditions to 8.5 to 20.7 feet in future conditions. Overall risk for the planning reach ranges between $223 million and $577
million and is located in Monroe County, Florida. Of the eight exposed census places, the highest-risk population centers include Key West (47
percent), Marathon (18 percent), Islamorada (16 percent), and Key Largo (12 percent). Approximately 10 percent of the risk tends to be distributed in
more rural areas. The number of medium- to high-risk census blocks increases by 187 percent between existing and future conditions with sea level
rise.
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Planning Reach Est. Total Exposure Walue and # of Buildings by General Occupancy
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Figure 4-29: Planning Reach FL_09 Exposure Details
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Figure 4-30: Planning Reach FL_09 Risk Details
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Consequences & Risk per AEP Event by Census Place
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Key Colony Beach 516,590,000 | 434,380,000 $30,300,000 | $62170000 |  $45470000 478,440,000 $68,730,000 I §97,210,000 $2845404 | $5551973 | 1.42% 1.05%
Laytan | 52430000 | $27,930,000 | $3,550,000 | 438,350,000 43,650,000 $43,650,000 | $4960,000 | §50430000 |  $321,908 | $3538462 | 0.18% 0.67%
Total $1,021,890,000 $3,734,340,000  $2,253,010,000  $5,738,960,000 $3,254,870,000  57.214,240,000  $4,946,290,000 59,076,510,000 $201,225728 $527,015,195 100.00% 100.00%

Figure 4-31: Planning Reach FL_09 Consequences and Risk Details
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4.2.4.5 Planning Reach FL_10: Southwest Florida Coast

This section describes dollar damage storm surge risk for Planning Reach FL_10, which includes the Southwest Florida coast. All estimates shown are in
FY 2018 price levels. Figure 4-32 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning Reach FL_10in
the 0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the Southwest Florida coast. Figure 4-33 provides details for
existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and identifies the
census places with the greatest flood risk. Figure 4-34 provides a more detailed and comprehensive tabular account of the existing and future
consequences per AEP event per census place.

There are approximately 936,000 structures with a total estimated exposure value of more than $620 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 70 percent of the buildings and 44 percent of the
exposed value. Commercial buildings comprise approximately 8 percent of the assets and 21 percent of the exposed value. Multi-family residential
buildings comprise approximately 19 percent of the assets and 30 percent of the exposed value. The exposure extent includes eight counties, 103
census places, 25,029 census blocks, and approximately 2.4 million acres.

Coastal Southwest Florida has ocean-facing, back bay, and riverine shorelines that are susceptible to coastal flood hazards. Storm surge can propagate
over the shorelines located in Lee, Collier, Charlotte, Sarasota, and Manatee counties. Maximum surge depths modeled range from 5.6 to 15.7 feet in
existing conditions to 8.6 to 18.7 feet in future conditions. Overall risk for the planning reach ranges between $3 billion and $6 billion. Of the eight
counties exposed, the coastal storm risk is located primarily in Lee, Collier, Charlotte, Sarasota, and Manatee counties. Of the 103 exposed census
places, the highest-risk population centers include Cape Coral (36 percent), Bonita Springs, lona, Marco Island, and Port Charlotte. In addition, 18 to 21
percent of the risk in this planning reach tends to be distributed in more rural areas. The number of medium- to high-risk census blocks increases by
112 percent between existing and future conditions with sea level rise.
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Planning Reach Est. Total Exposure Walue and # of Buildings by General Occupancy

FL10 Y @EtTom Exposure Value @ of Buildings Exposure Statistics by General Occupancy

Exposure Profile $0.37 QM 0.8 General Qccupancy # of Bldgs Est. Total Exposure  Avg. Exposure
2,046,319 - g&ILE Value
Estimated Population at Risk 06V Single Family Residervial  NEEES0 DECEOIEREEE | | sccose
$619,966,374,230 §0.27

Multi-Family Residential [l 174216 |EE0EE 2> S
Commercial B e300 P00 EEEE
i
i

Est. Total Exposure Value

$306,611,463,314
Est. Struture Value $04T

O dustria 17213 | s1a8z4536421 | 51859663

1

Religian 5856 | 38004111127 [Js3.265.474
|
!

ooy Govemment 1698 35.205,125,085 [ 555

$260,682,050.916 Education 1,370 $2,8359,471,229 - 32,357,044
Est. Content Value ) |

£0.01T $0.00T $0.00T Agriculture | 3131 41,597,038, 169 I §787,070
$52,672,860,000 $0.0T = = 0.0M
Est. Vehicle Value Single Multi-Family Commercial  Industria Religion Government Education  Agriculture

Family Residential
# of Buildings by General Oc&fﬁ'&ﬁ?ﬁral Est. Total Exposure Value by General Occupancy
Religion Industrial $15bn (2.39%)

Commercial 4K (0.41%)
TBK (B.37T%) Single Family Residential P
22700 143,520 Sqft Statistics by General Occupancy
: _ General Occupancy # of Mean Median Max Saft
i Multi-Family R_. Commercial &id SqFt SoFt
i ¥ $133bn (21.43%) SO q “
174K (18.61..) ,
Single Family Residentizl  |EBEIEN | 2287 )| 1886 | 4275
Muiti-Family Residential .74,216 _ _ 000
936K $620bn Commercial J 8300 EEo7 W 420 [EEEEE
Industrial | 17213 | 6127 B 253 | 109917
# of Buildinas Est. Exposure Value Religion | 3856 W1o7rs ez | 120056
= !
9 Agriculture R EY 3,866 1,229 50,489
i
Government . 1,698 7338 344 304,545
Education i 1370 | eevo 5500 | 28303
Multi-Family Residential
Single Family Residential $185bn (29.81%)

A56K (70.1%)

.Figure 4-32: Planning Reach FL_10 Exposure Details
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Existing & Future Risk by County

Reach v
FL_10 : Southwest Florida v
$3,010,001,677 $6,006,808,775
Existing Risk Future Risk
1,870,403 23837
# Acres Impacted # Census Blocks Impacted
5 97

# Counties Impacted # Census Places Impacted

Existing Maximum Surge Elevation per Return Period Event by County (ft)

County  #Census  Acres Existing Risk Future Risk
Blocks .

Lee 393,682 $2,022,342,883 $3,720,129,906
Collier 3220 |11,038452 $362,749,508 $895,806,084
Charlotte 4102 192,002 340,772,804 685,718,178
Sarasota - 4350 160,771 $159,001,046 420,544,557
Manatee ! 2511 85496 $125,135436 $284,610,050
Total 23837 1,870,403  $3,010,001,677 $6,006,808,775

Future Maximum Surge Elevation per Return Period Event by County (ft)

Coastal Shoreline EC_10Yr ECS0Yr  EC_100Y  EC_S00Yr Coastal Shoreline FC_10Yr  FC_50Yr FC_100Y FC_500Yr
Counties SOun(\ES r
Sarasota Ocean 6.50 890 10.10 1240 Sarasota Ocean 950 1190 1310 15.40
Manatee Ocean 5.70 780 890 1090 Manatee Ocean 870 1080 1190 13.90
Lee Ocean-Captiva/Sanabel ~ 7.20 9.90 11.20 13.80 Lee Ocean-Captiva/Sanabel 1020 1290 1420 16.80
Lee Ocean-Cayo 6.00 830 940 11.60 Lee Ocean-Cayo 900 1130 1240 14.60
Lee Ocean-Ft Myer/ Bonita 820 1130 1275 1570 Lee Ocean-Ft Myer/ Bonita 1120 1430 1575 18.70
Lee Ocean-Gasparilla 6.20 850 9.67 11.90 Lee Ocean-Gasparilla 920 1150 1267 14.90
Collier Ocean 5.60 7.70 880 1080 Collier Ocean 860 1070 1180 13.80
Charlotte Bay 570 7.80 890 1090 Charlotte Bay 870 1080  11.90 13.90
Charlotte Ocean 740 10.10 11.50 1410 Charlotte Ocean 1040 1310 1450 17.10
Census Places with Greatest Risk
®Existing Risk @Future Risk ®Risk Change Existing Risk by Census Block Future Risk by Census Block
CB Risk Rating  # Census Blocks Acres  Existing Risk CBRisk Rating # Census Blocks Acres  Future Risk
1-High | 33 | 24810 || 15280007508 1-High [ 112 | 37568 | $1,014,134,163
2Med-High | 162 | 34425 | 8502652793 2-Med-High | 347 | 62639 | 81126486774
3-Med 453 | 59336 | $595004317 3-Med 913 | 90577 | §1,221,229428
4-Low-Med 2310 || 190036 | $936963795 4-Low-Med 4078 [ls3s.666 | '$1,7
$0.73bn 5-Low 1 $695,373,264 5-Llow | e
Total 23837 1,870,403  $3,010,001,677 Total 23837 1,870,403 $6,006,808,775

Existing Risk Distribution by Population Center Category

Rural $1bn (18.6%) —

$1.58bn

"__ Census Place
$2bn (81.4%)

$0.15bn
$0.85bn
$0.29bn
$0.20bn $0.18bn 7
$0.14bn $0.12bn
Cape Coral Bonita Springs lona Marco Island Cypress Lake

Figure 4-33: Planning Reach FL_10 Risk Details

$0.17bn

Port Charlotte

Future Risk Distribution by Population Center Category

Rural
$1.23bn (20.51%)

Census Place
$4.77bn (79.49..)

6bn

$0.12bn

Sanibel Fort Myers Beach North Fort Myers

$0.14bn

Clearwater

Largo .,
2,

» Pinellas Park

AW Ae< /A
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Nap/es Pars

Gold - Gate

@ o

Big Cypress National Pr

Big Cypress Wildlife Mana
Area

1-High @ 3-Med ®4-Low-Med ®5-Low

SOUTH ATLANTIC COASTAL STUDY (SACS) | TIER 2 ECONOMIC RISK ASSESSMENT

4-47



SECTION 4 | TIER 2 ERA RESULTS

Consequences & Risk per AEP Event by Census Place

Place EC_DL_10%r FC_DL_10¥r EC_DL 50vr FC_DL 50 EC_DL_100¥r FC_DL_100Vr EC_DL_500¥r FC_DL_500% Existing EAD Future EAD % of Existng % of Future
Risk Risk
Cape Coral ﬁiﬁiﬁﬁﬁﬁ 36.25%
Bonita Springs B sc10.600000 . §1,613,200,000 . $1,580,380,000 .53353580000 .52,421430000 -5444232000-0 .43?8?40000 BB 215500000 Ws43er0000 PWseozoraiss Bl e3en 6.73%
lona B sczz0e0000 J 5406500000 [ $13779s0000 {M s223s160000 [ st7ssszo000 M sze23o00000 [ szseoezooce Mlsizsresocon [ s11soi7ios [ $199.959504 5.23% 459%
Marco Island B sec0z0000 ] 51353380000 [ $1.150560000 fll s1962550000 [ 51431320000 [l s2289360000 [ 51976500000 M sz.850740000 W 596135504 ] 5180163165 M 4.23% 4.14%
Port Chariatte B s3sssw000 [l s10s6780000 [ $1.021,830000 [ 51904550000 [ s1402970000 [ 52325990000 [ 52151310000 [ 52964880000 [ ses3a3ers W s1e7.002570 1 3.76% 3.86%
Sanibel B 5221920000 $1,118,220,000 $846,930,000 $1.778,080,000 ] $1.258280000 W] 52088640000 [ $1.524210000 W 52,596,050,000 I ss1758,856 0 $159,117,742 |l 3.60% 3.65%
Fort Myers Seach B ezessToom §1,026,030,000 919,170,000 s1620350000 ] $1.221170000 J| $1912880000 [ $1.770350000 [ $2,375,510,000 s77.719068 Jl $145833730 ] 3428 3.35%
Cypress Lake B 5230330000 I s1009690,000 ] $1.007840000 il $1591520000 ] 51324480000 ] s1.368150000 J] 51918830000 J s2320110000 | ses09s137 | $142,753816 3.78% 3.28%
Naples B szo0z30000 i sesossooo0 | ssosssoooo 51541460000 ] 51058390000 Wl 51839180000 || s1.602260000 W sz366460000 | se6o19005 | 139755795 | 2.93% 3.21%
Narth Fort Myers B s3oss30000 ] ss3oesoooo ] ss4s9s0000 W] 51302830000 | 1116910000 W 51559160000 || $1.572460000 § s1905830000 J $73418441 § s117857201 | 3.23% 2.71%
McGregor B ss13700000 I $709,640,000 I $707,970,000 fI  §1,127,040,000 I $940500,000 J] $1323,150,000 I $1363950000 | s1.643300000 | se1060999 || $100869817 | 2.69% 232%
Punta Gorda J 26750000 | $7394%0000 | 3543860000 ] 51126030000 | 3794120000 § 51311450000 | $1,140410000 [ 51640950000 | 347535781 || 3101899553 2.09% 2.34%
Fort Myers I s1o4570000 | 3503180000 |  $s25140000 || s1069710000 | $774130000 ] s1ss0200000 ] s1550140000 W 52344080000 | savesiese | so6205453 2.10% 2.21%
villas | sseaz0000 [l 4569420000 |  sss0s00000 | $9s6020000 | s9z4640000 | s1.178500000 | 51342460000 | 51521730000 | $45218196 | 385540451 1.99% 1.96%
Sarasata I s1s7.210000 1l 560,350,000 $400900000 §|  $939,770,000 $670,790,000  §1,145200000 | $1.029710,000 J $1,527.880000 | 41802284 |  ss4.184625 1.84% 1.93%
Rotonda ] s1o0720000 { 555,690,000 535340000 {|  $931,.970,000 $741,880000 J] $1108,120000 | $1.075590000 § s1396350000 | $45749563 | ss2518234 2.01% 1.89%
Englewood | s133880000 | saa7go0,000 | $3so9zop000 || sezesaoooo | s4s40t0000 I s108s0000 | ss7somooon | $1436,000,000 $31,245,703 £73,619,301 1.38% 1.69%
Siesta Key I si79.730000 4372750000 |  $335,000,000 4591760000 | $436070000 |  sesa340000 | Se26420000 |  $866,780,000 429,950,989 $52,983,867 1.32% 1.22%
Longboat Key | s1z4350000 4377790000 | $303,750,000 $546240000 | 3409520000 |  ses27s0000 | s57s4z0000 | $823.130,000 425,782,800 $30,507,295 1.13% 1.16%
Whiskey Creek | ss0,190000 $311,330,000 I $321,960,000 $494,440,000 | $427,790,000 i $580,540,000 | $620,160,000 |  $721,430,000 $24,064,209 $44,257,176 1.06% 1.02%
Estero | sar180000 $172200000 | $164,360000 $477,180000 | $263170000 || 5994320000 | 953580000 [ 52,271,080,000 $17385490 | 30942218 | 0.77% 1.17%
Cortez | 5140320000 $299,700,000 $206,790,000 $455,540,000 $249,850,000 §535,610,000 | $347470,000 |  $666,720,000 419,252,382 $41,306753 | 0.83% 0.95%
st, James City | sosgs0000 270,610,000 $241,820,000 $429,550,000 $321,440,000 $504510,000 | 5466110000 |  $626,530,000 $20,414,984 $38,455,399 | 0.90% 0.55%
Bradenton |  se9300000 $204,460,000 $150,930,000 $393,130,000 $228.460,000 $501,140,000 $408,880,000 |  $724,690,000 $14,075,886 $34,730339 | 0.62% 0.50%
Lochmoor Waterway Eststes | 133,320,000 243,120,000 $245 680,000 $386,120,000 $271,310,000 $453,360,000 $393330,000 |  $563,150,000 $21,190,258 34558271 | 0.93% 0.79%
Laurel © 520,670,000 $138,400,000 $112,410,000 $377,050,000 $177,860,000 $519,270,000 | 5434050000 |  $690,540,000 $10,090,775 $31,318990 0.44% 0.72%
Lely Resort i 50 $144340,000 $54130,000 $366,750,000 $150,520,000 §460760,000 | §374070,000 |  $572,220,000 $6,035,439 $29,560,352 0.27% 0.69%
Venice | saz23930000 $157,720,000 $128,810,000 $356,380,000 $192,940,000 $566,520,000 §427,090,000 ! $1,097,270,000 $11,516,088 $34,029018 | 0.52% 0.78%
Halmes Beach | 570330000 $195,230,000 174,650,000 $315,850,000 $231,800,000 5381,610,000 §336,030,000 | $477,860,000 $14775209 | $28325644 | 0.63% 0.65%
Fort Myers Shores |  ssessoom0 201,180,000 $203,140,000 $297,060,000 $258,380,000 $320290000 | $319,080000 |  $330,310,000 $17,015,239 $26.401,238 | 0.73% 0.61%
Grove City | ss9,020000 766,350,000 $149,270,000 $264,500,000 $193,350,000 $310,790,000 | $287,550,000 |  $386,570,000 $12,389,493 $23,685264 | 0.33% 0.54%
Naorth Port i 50 $150,000 420,000 $251,270,000 $280,000 §424070,000 | §317,230000 | $1020920,000 |  $1,.907.274 $21,256,171 | 0.08% 0.49%
Paimetto © 520,170,000 136,380,000 $57,480,000 $241,590,000 $143,330,000 5328,210,000 | §232190,000 |  $471570000 |  $7.423.799 $22,118932 033% 0.51%
Lely 1 $7,180,000 $127,260,000 $85,240,000 $233,910,000 $135,710,000 5278300000 | $236750,000 | §345660,000 | 36765920 | §20,225105 0.30% 0.46%
PUAta Rassa | sa9830000 139,970,000 $125,140,000 $222,310,000 $166,320,000 5260980000 | 5241090000 |  $324,140000 $10,561,350 | 19,896,073 0.46% 0.46%
Total $10,001,830,000  $29,057.090.000 $26,802.810,000  $48,676,930,000 $36,626,390,000 $59.471,860,000 $56,058.630,000 $77.822,380,000 $2,272,205.933 $4,354,953,707 100.00% 100.00%

Figure 4-34: Planning Reach FL_10 Consequences and Risk Details (top 35 of 103 census places)

4-48 SOUTH ATLANTIC COASTAL STUDY (SACS) | TIER 2 ECONOMIC RISK ASSESSMEN



_________________________________________________________________________________/ AV A A
SECTION 4 | TIER 2 ERA RESULTS

4.2.4.6 Planning Reach FL_11: West Central Florida Coast

This section describes dollar damage storm surge risk for Planning Reach FL_11, which includes the West Central Florida Coast. All estimates shown are
in FY 2018 price levels. Figure 4-35 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning Reach FL_11
in the 0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the West Central Florida Coast. Figure 4-36 provides
details for existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and
identifies the census places with the greatest flood risk. Figure 4-37 provides a more detailed and comprehensive tabular account of the existing and
future consequences per AEP event per census place.

There are approximately 900,000 structures with a total estimated exposure value of more than $593 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 72 percent of the buildings and 37 percent of the
exposed value. Commercial buildings comprise approximately 10 percent of the assets and 29 percent of the exposed value. Multi-family residential
buildings comprise approximately 15 percent of the assets and 26 percent of the exposed value. The exposure extent includes six counties, 83 census
places, 15,074 census blocks, and approximately 657,000 acres.

West Central Florida has ocean-facing, back bay, and riverine shorelines that are susceptible to coastal flood hazards. Storm surge can propagate over
the shorelines located in Pinellas, Hillsborough, Pasco, Citrus, Hernando, and Levy counties. Maximum surge depths modeled range from 5.8 to 16.7
feet in existing conditions to 8.8 to 19.7 feet in future conditions. Overall risk for the planning reach ranges between $1.5 billion and $3.5 billion. Of the
six counties exposed, the coastal storm risk is located primarily in Pinellas, Hillsborough, Pasco, and Citrus counties. Of the 83 exposed census places,
the highest-risk population centers include St. Petersburgh (29 percent), Tampa, and Clearwater. Census place risk is fairly dispersed except for

St. Petersburg, which accounts for close to one-third of the risk for the census places within this planning reach. In addition, 9 to 10 percent of the risk
in this planning reach tends to be distributed in more rural areas. The number of medium- to high-risk census blocks increases by 150 percent between
existing and future conditions with sea level rise.
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Planning Reach Est. Total Exposure Walue and # of Buildings by General Occupancy
R o
FLAT @t Total Exposure Value @ of Buildings Exposure Statistics by General Occupancy
Exposure P17 2 §2506n $222bn General Occupancy # of Bldgs Est. Total Exposure  Avg. Exposure
2,399,450 <2000 0.6M E&lLE Value
T = ) n
Estimated Population at Risk - $174bn Single Family Residential 5455538
oo - smasears
$593,183,483.617 c1500m Commercial . 86,465 212
Est. Total Exposure Value 7 04N Multi-Femily Residential  Ji] 135070 | EEEEEER o30
$287.978,153,807 Industrial | 14,267 I §20,310,605,038 . £4,137,258
SR §100Bn Religion 3874 47,595 346,669 $1,934,393
Est. Struture Value
E Va i
2 Education ' 1,754 I 46,859,455,528 09
c i
$253,872,407.719 $300n Govemment ; 1,606 I $6,507,045,235 6772
Est. Content Value : ;
$7bn $1bn Agriculture i 2271 | £936,450219 | §315,380
$51,332,922,000 $0bn = 0.0M
Est. Vehicle Value Single  Commercial Multi-Family Industria Religion  Education Government Agriculture
Family Residentia
# of Buildings by General Occuparg ! Est. Total Exposure Value by General Occupan
gs by P ¥ pancy
Religi
i AK cf:l L.gslg:l Industrial $20bn (3.42%)
C%"Q}';“?;Lz_l e Single Family Residential
e $222bn (37.49%) Sqft Statistics by General Occupancy
Multi- Family Residenti...
wii-FamLy Resient General Occupancy # aof Mean Median Max Saft

£155bn (26.11%)

Multi-Family R.. Bvldgs SqgFt SqgFt
e Single Family Residentizl BB | 2224 | 1354 | 4254
Multi-Family Residential .133_0?9 _ _ -on
$593bn Commercial B seacs o Wl s34c [JEEEEEER
900K Industrial | 14267 W 13816 B 3200 | es6278
# of Buildings Est. Exposure Value Religion | sera | 6325 | 272 ! 63,061
Agriculture [ o222 1,674 1363 | 6750
Education 1754 Luds L 5230 .,365,323
Govemment 1,606 952 s o524

Single Family Res_idenlial
652K (72.43%) Commercial $174bn (29.29%)

Figure 4-35: Planning Reach FL_11 Exposure Details
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Reach v
. Existing & Future Risk by County
FL_11 : Central West Florida Y oy ecenus Aces  GisingRsk s Risk
Blocks -

Pinellas 131463 | $1027.479,523 $2,336,531,126
$1,463,511,347 $3,488,137,824 Hillsborough 3365 114,010 $165,790,080 $536,045,161
Existing Risk Future Risk Pasco 2024 51,837 $118,179,438 $293,623,711

Citrus | JECEN e $116411,348 $248,921,108
517’04? d ;52074 sk 1 d Hemando | 229 69,796 $23,055,673 $45,485,149

cres Impacts ensus Blocks Impactel Levy i 380 [Ii75,603 $12,595,285 $27,531,569
6 81 Total 15074 657,049  $1,463,511,347 $3,488,137,824

# Counties Impacted # Census Places Impacted

Existing Maximum Surge Elevation per Return Period Event by County
ft)

Shoreline  FC_10Yr

Future Maximum Surge Elevation per Return Period Event by County
ft

FC_50¥r FC_100Y FC_500Vr

r

Coastal Shoreline EC_10¥r EC50Yr  EC_100Y  EC_500Yr Coastal

Counties Counties

Pinellas Bay 620 850 970 1190 Pinellas Bay
Pinellas Ocean 670 920 1040 1280 Pinellas Ocean
Pasco Ocean 7.00 9.70 1100 1350 Pasco Ocean
Levy Ocean 870 1200 1360 1670 Levy Ocean
Hillsborough ~ Ocean 5.80 8.00 910 1120 Hillsborough  Ocean
Hernando Ocean 740 10.20 11.60 1430 Hernando Ocean
Citrus Ocean 7.60 1050 1190 1460 Citrus Ocean

Census Places with Greatest Risk

@Existing Risk @Future Risk ®Risk Change

9.20
970
10.00
11.70
8.80
1040
10.60

Category

Rural

$0.47bn

$0.17bn

$0.08bn
$0.15bn

$0.07bn
Clearwater

$0.25bn

$0.38bn

$0.08bn
Tampa

St. Petersburg

Figure 4-36: Planning Reach FL_11 Risk Details

11.50 1270
1220 13.40
1270 14.00
15.00 16.60
11.00 12.10
13.20 14.60
13.50 14.90

Existing Risk Distribution by Population Center

$1bn (89.76%)

St. Pete Beach

14.90
15.80
16.50
19.70
14.20
17.30
17.60

Existing Risk by Census Block

CB Risk Rating  # Census Blocks

Acres  Existing Risk

T-High 18
2-Med-High 70
3-Med | 218
4towMed I 1041
5-low

Total 15074

3,035 $139,504,250
10386 | $217,920599
I 27,665 $294,601,889
MWss3sa | 422526902
$388,957,707

657,049 $1,463,511,347

Future Risk by Census Block

CB Risk Rating  # Census Blocks

Acres  Future Risk

1-High | 70
2-Med-High 205
3-Med 489
atowmed [l 2263
5-Low

Total 15074

Future Risk Distribution by Population Center

Category

Rural
$0bn (10.24%) ‘\: $0.33bn (9.47%) ‘\:
_ Census Place __ Census Place

$3.16bn (90.53%)

[ 12726 | $679,713.481
hzu@ | s665,339,643
57,962 | $646148,263
0420 | $952,727,052

| $544209,365

657,049 $3,488,137,824

Crystal River

AR A/ A
SECTION 4 | TIER 2 ERA RESULTS

Fruitvi
Ocala

National,
Forest

tog
Landing
Wildite
Management
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Bradenton

Sarasota.
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South Pasadena

$0.10bn
$0.13bn

$0.07bn

East Lake

Treasure Island Town 'n' Country
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Conseguences & Risk per AEP Event by Census Place

Place EC_DL_10% FC_DL_1aYr EC_DL_50Vr FC_DL SO0V EC_DL_100%r FC_DL_100Yr EC_DL_500¥r FC_DL_500¥r Existng EAD  Future EAD % ofExistng % of Future
Risk Ak

- -

S:. Petersburg [SUSOEETON08 |  sc.q95530000 NMSHMGSBSONO8 | 55056640000 |MSGMGGMSODO 516162220000 |MGBMNBOOON0N 522440230000 NMSSMMRSSNGN = $850480403 | 3062% 28.79%
Tampa B s233720000 [ 51229620000 [l ss74500000 [ERses 070000 431240000 [MES0s06s0000 [Mzio0000 WEBsTe 790000 |l s77ssscer WMeszisezzs Wl 63w 8.54%
Clezrwater Ws3s6320000 [0 sesotsooon [ sevsz0000 [ 51439020000 1057950000 [ 52338880000 1312390000 Ws3serzsooon [ seszsssze [Wsisizoests M sesw 5.12%
Town 'n' Country | sesisocoo | sss2220000 | s366.320000 M 51345700000 W sess220000 (M 2634800000 k1447730000 [ls3sadssooon | s3ato433 [l 129310618 2.77% 4.38%
St Pete Beach B 5272360000 [ sevo230000 M s571.020000 [l ses1ss000 W $730730000 M S1984200000 Ws1.017.100000 M s2e63180000 W s4s273em W s10s31ssse I 4.00% 3.52%
South Pasadena $231,630,000 $614,970,000 = $534,860,000 £924,940,000 $693,220000 ] $1,805,420,000 $981,970,000 M $2,462,970,000 I sasae4102 |l sor24s646 i 3.69% 3.29%
Gulfport $224,930,000 $601,460,000 §521,220,000 $905,130,000 $675,500,000 J §1,769,080,000 5956,690,000 J $2,412,930,000 sa1260451 f] sos1s6795 359% 3.22%
Crystal River B szasss0000 1 sss1110000 | 521430000 J see7ie0000 | sessosooon [l 1703260000 [ $939230000 M s2324610000 W $4s0s7793 W $91540.608 ) 3.66% 3.10%
East Lake | s76pa0000 I s3sesrooon | se4zsaccoo [l ssiedoc000 | s4c2es0000 W s1is2730000 | ssor210000 J§ s1sssesooon | s22es0e03 | s7174s607 | 1.84% 243%
Trezsure lsiand 211050000 ] ss14140000 ] s4e0es0000 J  s7ros70000 | seo4040000 W s1517.010000 | ssssosoooo W s20710s0000 [ 40143016 W ser728727 ] 3.26% 2.77%
Cldsmar $60550000 | s2e4110000 | s210580000 1 sesss40000 | $371310000 W 51307740000 | ses1710000 M 51838400000 | $19330778 [ se5434022 | 157% 222%
Pinellas Park $49,630,000 | 241920000 |  $182,890,000 $652700,000 | $317.270000 J S1402180000 [ s7es3soooo J 2228780000 | $17eezsrs || se5040343 | 1.45% 2.20%
Tarpon Springs h 5200060000 JI  sadsosooo0 ] 395910000 : s652310000 [| ssos0so000 J] s1303920000 | svo4840000 [ 1721000000 | 35018463 | se9255180 | 2.54% 2.34%
Paim Harbor B si3s2s0000 | s3ses7o000 | seosscoooo Jl se2s3so000 | s423310000 W s1174310000 | secoe7ooo0 M sie2szo0000 | 526744437 | se2e024%0 | 217% 212%
Hudson §122,580,000 $396,670,000 $329,440,000 $595,970,000 $438,040000 [ §1,192,140,000 $615540,000 J $1,626,230,000 r $27380546 | $63173578 | 2.22% 2.14%
Apollo Beach §55,360,000 $290,300,000 $167,750,000 $568,810,000 $328200000 J| $1,110,040000 $584370,000 § $1,514280,000 516283576 || $56.285434 | 132% 1.91%
Large | ssessoooo | sersco0000 | $232340000 | s4es40000 | s3sssooooo I s10esacooe | ossazzomcoo § osts3eosoooo | s2053158s | $s1225460 | 167% 1.73%
Indian Rocks Beach I si24020000 I s319550000 |  s271320000 JI  se67is0000 | $348040000 | ss01140000 | 495940000 | S1231930000 | 23278530 | 48330418 | 1.89% 1.66%
Holiday | s26000000 | $172510000 | $146800000 J|  se61570000 | sastev0000 0 sesasenooo | sssetenocco § s15439%0000 | $13344787 | sas0s1669 | 1.08% 152%
Homosassa I s114130000 J|  s2sast0000 | s2sesioooo [|  sesors0000 | $332800000 §  se7ss70000 | s471420000 | 1198370000 | 521946860 | 47371926 | 1.78% 1.60%
Ruskin | ses240000 | s2e3p30000 | s2iz240000 | se4sevo000 | seo4esoooo f| ssesvo0oe | sesssonoo0 | ostises7oo0n | siTeszien | s45sseren | 1.44% 1.54%
\adera Beach | sio7460000 |  szs6710000 | s24760000 || sa3s0so000 | $320220000 || sssoge000o | s4s3240000 | s1173180000 | s21018506 | 45779447 1.71% 1.55%
Seminole I siseosoooo || s3iessooon | s307.060000 [ se1s430000 | $3570s0000 0 ssosgmooco | sa41es0000 | s1134420000 | s2sg33214 | saes3siez | 210% 1.58%
Feather Sound $100,050,000 $260,380,000 I $212,850,000 $381,750,000 I $275200000 §  $§727,930,000 I $391,030000 |  $998.240,000 $18,402,832 $40,134,851 1.49% 1.36%
New Port Richey 576,130,000 $227,050,000 $192,580,000 $380,630,000 $261,050000 J  $845.450,000 5415760,000 | $1,245040,000 $16,574,941 $41,290,724 135% 1.40%
Bear Creek $66,600,000 | $176,520000 |  $153,:850,000 $266590,000 |  $199,420,000 $519,810000 | $282500,000 |  $709,140,000 $13,077,125 $28,000,676 1.06% 0.95%
Harbar Bluffs | set010000 | s162310000 | s13s3so000 | s242300000 | $179.350000 $468,870000 | $254200,000 |  $639,890,000 411,806,820 425,455,584 0.96% 0.86%
Redington Shores §59,340,000 $158,600,000 $136,930,000 $238,530,000 $177,540,000 §465,590,000 §251,540,000 |  $635,150,000 $11,645,344 $25,078,043 0.95% 0.85%
West Leziman §52,450,000 $166,260,000 $144,110,000 $233,870,000 $180,610,000 §543,210,000 5236500,000 | $765980,000 $11,746,518 $26,659,917 0.95% 0.90%
Port Richey | s4s160000 | $143220000 |  $117,290000 |  $230410000 |  $159,970000 5480550000 | 5233470000 |  $681,740,000 $10,044,774 $24593,230 0.82% 0.53%
Weeki Wachee Gardens | $73.260,000 | $155910000 |  s141480000 | 5224680000 |  $177.460,000 $416130000 | $251400,000 |  $568,050,000 $12.404,258 $23499,922 1.01% 0.50%
Homosasss Springs | $36,200000 | $115510000 | 3114230000 |  sz16120000 | $169.230000 $431270000 | $261890,000 |  $626,650,000 $9,683,754 $21,987,960 0.79% 0.74%
Dunedin | 544230000 | $128700000 | 3104080000 |  $202520000 |  $140310000 §400820000 | $208080,000 |  $548,630,000 $8,981,168 $21,161,158 0.73% 0.72%
North Regington Beach $50,030,000 $133680000 |  3113420,000 $201,040,000 |  $149,690,000 §392.470000 | 212020000 |  $535420,000 s9516729 | $21,140,152 | 0.80% 0.72%
Bardmoor ’ §25,140,000 ’ $76,700,000 | $60,560,000 ' $191380000 |  $92830000 |  $345320000 | 5230180000 |  $544790,000 §5946,699 |  $15,055,396 | 0.48% 0.61%
Total $5,848,500,000  $17,163,760,000 $14,214,870,000 $28,628,080,000 519,566,460,000  $56,556,680,000 $30,391,910,000 $78,343,820,000 $1,232,060,457 $2,953,907,259 100.00% 100.00%

Figure 4-37: Planning Reach FL_11 Consequences and Risk Details (top 35 of 83 census places)
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4.2.4.7 Planning Reach FL_12: Northwest Florida Coast

This section describes dollar damage storm surge risk for Planning Reach FL_12, which includes the Northwest Florida Coast. All estimates shown are in
FY 2018 price levels. Figure 4-38 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning Reach FL_12 in
the 0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the Northwest Florida Coast. Figure 4-39 provides details for
existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and identifies the
census places with the greatest flood risk. Figure 4-40 provides a more detailed and comprehensive tabular account of the existing and future
consequences per AEP event per census place.

There are approximately 34,000 structures with a total estimated exposure value of more than $11 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 54 percent of the buildings and 54 percent of the
exposed value. Commercial buildings comprise approximately 5 percent of the assets and 16 percent of the exposed value. Multi-family residential
buildings comprise approximately 38 percent of the assets and 21 percent of the exposed value. The exposure extent includes five counties, nine
census places, 1,269 census blocks, and approximately 586,000 acres.

Northwest Florida has ocean-facing, back bay, and riverine shorelines that are susceptible to coastal flood hazards. Storm surge can propagate over the
shorelines located in Wakulla, Taylor, Jefferson, and Dixie counties. Maximum surge depths modeled range from 8.8 to 20.8 feet in existing conditions
to 11.8 to 23.8 feet in future conditions. Overall risk for the planning reach ranges between $38.3 million and $56.2 million. Of the five counties
exposed, the coastal storm risk is located primarily in Wakulla, Dixie, and Taylor counties. Of the nine exposed census places, the highest-risk
population centers include Panacea (42 percent), and Steinhatchee (34 percent). Northwest Florida is the most rural planning reach in the state, with
70 to 72 percent of the storm surge risk is distributed in more rural areas. The number of medium- to high-risk census blocks increases by 75 percent
between existing and future conditions with sea level rise.
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Planning Reach

FL_12 e @ Est. Total Exposure Value @# of Buildings

Exposure Profile $64bn

60,442
Estimated
§11,261,167,541

Est. Total Exposure Value
§5.381,115,733

Est. Struture Value

54,814,289,807

Content Value

Population at Risk

131K

$4bn

$2bn

$1,065,762,000
Est. Viehicle Value

$0bn

Multi-Family
Residential

Single
Family

# of Buildings by General chﬁf}gﬁﬁia

Commercial
2K 14.69%)

34K

# of Buildings

Multi-Family Resi...
13K (38.48%)

18K (54.05%)

Figure 4-38: Planning Reach FL_12 Exposure Details

Commercia

Single Family Residenti...

Est. Total Exposure Value and # of Buildings by General Occupancy

20K
15K
10K
5K
$0.4bn
$0.3bn $0.2bn $0.1bn $0.0bn
0K
Industrial Religion Government Education  Agriculture

Est. Total Exposure Value by General Occupancy

Government $0bn (1.77%}
Industrial $0bn (3.45%)

Commercial
$2bn (16.21%)

$11bn

Est. Exposure Value

Multi-Family Residential
$2bn (20.94%)

Exposure Statistics by General Occupancy

# of Bldgs Est. Total Exposure

Walue
-

General Occupancy

Single Family Residential
Multi-Family Residential

— B

Avg. Exposure
Value

5378745
-358,056,763 - §1,564,844

Commercial | 1504 B 525523 550 [ 657 66
Industrial | si0 | s3ss23s730 [Rz2s2.408
Religian | 212 | sas13ss226 ] soessms
Government | a7 I £199,728,505
Education 52 | sas.201,960 [R2220.125
Agriculture | 75 | 530,119,181 | 5358,194
Sqft Statistics by General Occupancy
General Ocoupancy # of Mean Median Max Sgft
Bldgs SgFt SqFt
Commercial el T S i
Multi-Family Residential  [ED7 20 JB.ss [ o405
Govemment . 97 _ _ . 57,890
Industrial |  sio ks Ezors B 46544
Education s: s | e
Religian | 212 3738 324 9665
Agriculture . 75 2,154 913 5,100
Single Family Residential  [NSEM W 2226 W 1377 | 4265

Single Family Residential
$6bn (54.37%)
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FL_12 : Northwest Florida

$32,029,401
Existing Risk

542,296
# Acres Impacted

4

# Counties Impacted

Existing Maximum Surge El

Shoreline EC_10¥r EC_SOVr

v
Do Existing & Future Risk by County
County #Census  Acres Existing Risk Future Risk
Blocks

Wakila [0S | 226664 $16953,335 31,943,713

$56,237,642 .
, oiie [l 25+ [INZ7.228 $7,676,597 $12,991,959

Future Risk

Toylor [l 193 [A26987 $6.936,133 $10,909,649
1070 Jefferson_| 5 61417 $263336 $392.321
# Census Blocks Impacted Total 1057 542,296 $32,029,401 $56,237,642
8

# Census Places Impacted

levation per Return Period Event by County

EC_100Y  EC_500V

Coastal

soun\les

Wakulla Ocean
Taylor Ocean
Jefferson Ocean
Dixie Ocean

10.50 14.40 16.40 2020
9.20 12.70 14.40 17.70
10.80 14.90 16.90 20.80
880 1210 13.70 16.90

Census Places with Greatest Risk

@®Existing Risk @ Future Risk ®Risk Change

Panacea

CB Risk Rating # Census Blocks Acres

Existing Risk by Census Block

Future Maximum Surge Elevation per Return Period Event by County

Coastal Shoreline FC_10Yr  FC_50Yr FC_100Y FC_500Yr
Counties r

Wakulla Ocean 1350 1740  19.40 2320
Taylor Ocean 1220 1570 17.40 20.70
Jefferson Ocean 1380 1790  19.90 2380
Dixie Ocean 1180 1510 1670 19.90

Steinhatchee

Existing Risk Distribution by Population Center

Category

Census Place
$IM (29.46%)

Rural $22M (70.2..) —/

$1.6M

$1.1M

Horseshoe Beach

Figure 4-39: Planning Reach FL_12 Risk Details

2-Med-High
3-Med
4-Low-Med

Total

Existing Risk
1] 1819 | s2155927
12 | 5031 | $7,052766
61 || 34551 |'$10812,726
$12,007,982

1070 542,296 $32,029,401

Future Risk by Census Block

Baiﬁbridg'e

Quincy

CB Risk Rating # Census Blocks Acres  Future Risk
1-High | 1] 1819 | $3367.971
2-Med-High l 11 93 | $1,505550
3-Med 20 | 12780 |$14423218
109 [llo6,182 |$21,490,468

$15450435

$15.68M (27.88..)

1070 542,296 $56,237,642

Future Risk Distribution by Population Centg
Category

Census Place

Rural 8
S40.4M (71.83%)

$0.8M
$0.5M
St. Marks

Carabelle

Crawfordville

Cairo

Thomasville *

Tallahassee
[

Woooville

Wakulla

Flahira 5. BalTetts

. Valdosta
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@ Statenville

Wildlife
Management
rea

Cedar Key

Census Place Risk Rating ©3-Med ®4-Low-Med ®5-Low

Sopchoppy

Fanning Springs
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Conseguences & Risk per AEP Event by Census Place

Place EC_DL 10Yr  FC_DL10Yr EC_DL_50Yr FC_DL_50'r EC_DL_100r FC_DL_100¥r EC_DL_500¥r FC_DL_500Yr  Existing EAD  Future EAD S of Existing % of Future
Risk Risk

Panacea EEG0E | sseorooco [EMMNSGEONG0 | scorsoovo [MMRSEEON = swoo7rocoo |MMHOBSOG0 s1so2sooco MEHBISES | seseens 4naex annin

steinnatcree  (MGNoco (WONSEGES0 000 [N o0 |NSTGS5000 [SEEEEE 00 NSETiEG0oo (NESNSNYo0 5995050000 |NEENNERc |0S6EESEss NEEE.s | 33.71%
Horseshoe Beach Ej,wo.oo:: = 511,850,000 [ $17.930,000 r 526290000 522560000 BN 533250000 [ 329500000 [SHsesoooo [ 4zsars [E2zz047z B 2T | 11.96%
St. Marks 960,000 sgesooo0 [l 10640000 s16350000 [l s14310000 W s19760000 M sc0s70000 [s2sseocoo [ sesiazt Wlsiassorz W so7we | T.80%
Crawfordvile | s0 | $0 | s660,000 | s3760000 | 2040000 [l s18210000 [ s2ess0000 MEE0000 | seossso | sverst | 1.86% | 408%
Sopchappy ! 570000 | $170,000 | $200,000 | $340,000 | $270,000 | $760000 | $1200000 | s2320000 | s21842 | 42733 019% | 023%
Fanming Springs | SE0000 | $130,000 | 5140,000 | $240,000 | $200,000 $280,000 | 5280,000 3360000 | §12472  §20,638 011% | 0.11%
Total $54,070,000 $114,500,000 130,020,000 $206,160,000  $175,350.000 $266,150,000  S278700,000 $399,040,000 $11,265,302 $18,648,589 100.00% 100.00%

Figure 4-40: Planning FL_12 Consequences and Risk Details
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4.2.4.8 Planning Reach FL_13: Florida Panhandle

This section describes dollar damage storm surge risk for Planning Reach FL_13, which includes the coastal areas along the Florida Panhandle. All
estimates shown are in FY 2018 price levels. Figure 4-41 displays the number, occupancy type, and total value (structure + content + vehicle value) in
Planning Reach FL_13 in the 0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the Florida Panhandle. Figure 4-42
provides details for existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block,
and identifies the census places with the greatest flood risk. Figure 4-43 provides a more detailed and comprehensive tabular account of the existing
and future consequences per AEP event per census place.

There are approximately 379,000 structures with a total estimated exposure value of over $225 billion. Most of the assets and asset values are single-
family residential, multi-family residential, and commercial. Single-family residences comprise 75 percent of the buildings and 44 percent of the
exposed value. Commercial buildings comprise approximately 9 percent of the assets and 27 percent of the exposed value. Multi-family residential
buildings comprise approximately 14 percent of the assets and 20 percent of the exposed value. The exposure extent includes nine counties, 60 census
places, 6,052 census blocks, and approximately 735,000 acres.

The Florida Panhandle has ocean-facing, back bay, and riverine shorelines that are susceptible to coastal flood hazards. Storm surge can propagate
over the shorelines located in Bay, Escambia, Franklin, Gulf, Santa Rosa, and Walton counties. Maximum surge depths modeled range from 4.6 to 15.9
feet in existing conditions to 7.6 to 18.9 feet in future conditions. Overall risk for the planning reach ranges between $259 million and $532 million. Of
the nine counties exposed, the coastal storm risk is located primarily in Okaloosa, Bay, Walton, and Escambia counties. Of the 60 exposed census
places, the highest-risk population centers include Miramar Beach, Destin, Upper Grand Lagoon, Panama City, Fort Walton Beach, and Lynn Haven.
Census place risk is broadly distributed among the remaining census places in this planning reach. Approximately 41 to 45 percent of the storm surge
risk is distributed in more rural areas. The number of medium- to high-risk census blocks increases by 122 percent between existing and future
conditions with sea level rise.
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Planning Reach Est. Total Exposure Value and # of Buildings by General Occupancy

FL_13 o Est. Total Ex Val # of Buildi isti
@ &<t Total Exposure Value @+ of Buildings Exposure Statistics by General Occupancy
Exposure Profile $100bn 00 General Occupancy # of Bldgs Est. Total Exposure  Avg. Exposure
819,153 o i Eall.e Value
i PR n . - . 5
Estimated Population at Risk Single Family Residential §440,515
$225,007.802.666 oo 200 Commercial B 250 ESEEEEssc s M sessesz
Est. Total Exposure Value Multi-Femily Residential  [l| 51771 783 947 [Jse413188
150K Rl | 6886 | s7eos777418 [ s6.355.608
$107,705,265,513 $40bn . | . I
Est. Struture Value - Govemment 279 46,734,684 £92
Religion | 2,182 I 44,629,292 017 41,492,538
$98,659,982,153 $200n sox  Education 690 I 42,087,944 305 0,239,153
Est. Content Value £7bn $5bn ! | !
$2bn $0bn Agriculture i 975 | §355,202,246 | §276,943
$18.642,555,000 {0bn 1K oK
Est. Vehicle Value Single Commercial Multi-Family Industrial Government Religion Education  Agriculture
Family Residentia
e ﬁasl_& tial
# of Buildings by General Occ Est. Total Exposure Value by General Occupancy
Industrial Government $7bn (3.02%)
Commercial 7H 11.82%} Industrial $8bn (3.38%}
33K (8.58%) Single Family Residential sqft Statistics by General Occupanc
$99bm (44.16%) q Y P Y
) _ Multi-Family Residen... General Occupancy #of Mean Median Max Sqgit
Multi-Family Re.. S44bn (19.77%) Sidas Sot caft
52K (13.67%) 9 a -
Multi-Family Residential i 51,771 is_.s-:z ii
Govemment L1279 _ -4
3 7 9 K $2 2 5 b n Industria | esss |2z |l zsso [JB2e2s6
Education i 600 l277e1 22 B 71762
. o Est. Exposure Value Commercial I 52510 | 15465 [Els000 [ 705966
# of Buildings -
Religion 2,182 5378 4,088 | 46,233
Single Family Residential 2273 1,372 | 4229
Agriculture i ors | 1547 | 167 | 3,833

Single Family Residential
282K (174.58%)
Commercial $40bn {26.52%)

Figure 4-41: Planning Reach FL_13 Exposure Details
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Reach

FL_13 : Florida Panhandle

$258,811,548
Existing Risk
704,984

# Acres Impacted

7

# Counties Impacted

Existing Maximum Surge Elevation per Return Period Event by County

$532,090,105
Future Risk

6031
# Census Blocks Impacted

59

# Census Places Impacted

Existing & Future Risk by County

Coastal Shoreline EC10Y ECS0V  EC100¥  EC_S00Yr
Counties

Walton Ocean 6.50 900 1020 1250
SantaRosa  Bay 460 630 7.20 890
SantaRosa  Ocean 5.00 690 7.80 9,60
Okaloosa Ocean 670 920 1038 1280
Gulf Ocean 520 7.10 810 1000
Franklin Bay 810 1120 1273 1560
Franklin Ocean-Central 760 1040 1176 1450
Franklin Ocean-East 830 1140 1288 1590
Franklin Ocean-West 640 880 997 1230
Escambia Ocean 670 920 1050 1290
Bay Ocean 650 890 1010 1240

Census Places with Greatest Risk

@®Existing Risk @Future Risk ®Risk Change

Miramar Beach

$37M

$20M

$17M

Destin

County  #Census  Acres Existing Risk Future Risk
Blocks -

Okalooss  |II1006 [ 45,913 83,397,521 $167.865,722
Bay (S | 142707 58,320,681 $125,767,315
Walton = 568 106,291 $62,042,261 $112,012,288
Escambia 781 82,229 832,649,899 $73,091,151
Franklin - 678 110,105 $12,183,303 $23,583,778
Santa Rosa . 575 94,808 $7,248,661 $20,383,852
Gulf W e |WEES. 52,969,222 $9.385999
Total 6031 704,984 $258,811,548 $532,090,105

Future Maximum Surge Elevation per Return Period Event by County

Existing Risk by Census Block

Coastal Shoreline FC_10Yr  FC_50Yr FC_100Y FC_500Yr
Soun(ies r

Walton Ocean 9.50 12.00 13.20 15.50
Santa Rosa Bay 7.60 930 10.20 11.90
Santa Rosa Ocean 8.00 9.90 10.80 12.60
Okaloosa Ocean 9.70 1220 13.38 15.80
Gulf Ocean 820 10.10 11.10 13.00
Franklin Bay 1110 1420 15.73 18.60
Franklin Ocean-Central 1060 1340 1476 17.50
Franklin Ocean-East 11.30 1440 15.88 18.90
Franklin Ocean-West 940 1180 1297 15.30
Escambia Ocean 9.70 1220 1350 15.90
Bay Ocean 950  11.90 13.10 15.40

$14M

$29M

$14M

Existing Risk Distribution by Population Center

Category

Rural
$117M (45.3.)

Upper Grand Lagoon

Figure 4-42: Planning Reach FL_13 Risk Details

$12M

Panama City

"__ Census Place
$141M (54.61..)

CBRiskRating # Census Blocks Acres  Existing Risk

1-High ! s | 2624 [ 827,054,934
2-Med-High | 30 | 11052 | $54086905
3-Med | 80 | 28706 | $54523232
4low-Med || 367 [l89.369 | $72443989
5-Low $50,702,488
Total 6031 704984 $258,811,548

Future Risk by Census Block

CBRisk Rating # Census Blocks Acres  Future Risk

$10M

Fort Walton Beach

1-High | 15 | 7910 | $93968:200
2-Med-High & 53 ‘20‘193 ! 599,988,758
3-Med 187 | 33596 | $125543,629
stow-med I 634 |
5-Low |
Total 6031 704984 $532,090,105

Future Risk Distribution by Population Centd

Category
Rural
$223...(419..) g

\

Lynn Haven

Census Place
$308.6...(58.0

Camden

rove Hill

Monroeville

@®

Atmore  Brewton

®

Bay Minette
Fairhope Ensl

Poms
Gulf Shores

Census Place Risk Rating

$10M
$6M
8
s1eM $14M
saM saM

Niceville

AR A/ A
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Americus

Eufaula

Ozark

i Enterprise A

Andalusia
Conecuh
National
Forest

.
Dothan

Geneva

. .
Crestview

. Egiin Az
+Force B
>

DeFuniak

$9IM $5M

$12M $10M
$5M
Pensacola Callaway

1-High © 2-Med-High ©®3-Med ®4-Low-Med ®5-Low

Dawson
.
Morgan Albany.

3 BIaIZer

Camilla

Bannlﬁndge

Qul'ncy
Tallahassee

Apalachicola National
Forest

$5M

$9M

$4M
Warrington
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Conseguences & Risk per AEP Event by Census Place

Figure 4-43: Planning Reach FL_13 Consequences and Risk Details (top 35 of 60 census places)

Place EC DL 10Yr  EC_DL_10Wr EC_DL 50%r FC_DL 50 EC_DL_100¥r FC_DL_100¥r EC_DL_500Vr FCOLS500Yr  Esting EAD  Future EAD % of Existing % of Fuiure
Risk Risk
il o
mﬁﬁﬁﬁﬁ 16.63%
Destin I o0 EEsEEcococ R 000 SEEEEo 000 [NEEREEN o o0 SSEEES oo RN oo WSFEESGRoo R o:: WSSHGE o NEE. 12550%
Upper Grand Lagoon  [JEBEIE0.000 (0008188 320,000 [ERER < 10.000 000830 000000 [EEEEG:0. 000 0EEHE 150000 RS 00000 8585850000 5172 [BEE 2240 (o463 9.53%
Panama City - 0000 TR o 510000 (RO s0.000 [NSEES son000 [ 250000 _32?0000 _43&,000 550,000 =s&99 e 1267 [ 57 8.70%
Fort Walton Beach [ 380,000 IS 125.800000 [ 00320000 [ER42540000 [ so0t0.000 [WEEDs zs0000 [NEEE 710000 [MEEEEEso00e [ o3ss2: WEElevcses [ 77 7.27%
Lyrn Haven s210000 Js 113,580,000 =594,35{:,0m 205570000 32,550,000 60,760,000 =z?74|}000 6,630,000 5189419 EEba0733s I 5o 6.11%
Niceville 510000 [ se9410000 590,110,000 [ $150.600000 [ 112,850,000 $175,600,000 163,100,000 221,430,000 7010630 WEisee2a04 [ 57 4353%
Pensacolz | sss20000 W ssesaoeon | ss1320000 [ 140140000 [ ssssoocoo [Ms2074s0000 [Bi77e10000 [R7sss0000 ] $3281080 WBizi00g3e Wl 251% 4.02%
Callaway Bs:r0000 M serssoooe Wl sssicooco [ stosasocoo [l s7csocoo Ml 125770000 [ 5114530000 [Wstsssccooe [l ssot046s Wl sve2z7so W sens 3.19%
Warringten Bsica00000 M ssovsoooo | sssssooco W ses2roooo M seescocoo W s1240s0000 [ s111.820000 [Mstesasoooe [ s3056262 M $sss0q1es W zesm 2.85%
Pretty Bayou Bsise0000 W sse3s0000 l s37430000 M sor330000 W sser00000 [ 5117040000 [ 101960000 [Msteerso000 [ 53264771 M $8014403 238% 2.66%
Ocean City Ps17.040000 s35150000 J] 531400000 1 s7esooooo ] s41280000 M $118400000 | ses.000000 =$15D,870_000 = $3035701 [ 36835082 [ 2.19% 2.27%
Lake Lomaine Ws5020000 W sssozoooe M ss2so0000 M $733w0000 M s41540000 M sv0s7s0000 M sssioo000 M si340z0000 B ssovreso W seasz197 2.22% 2.15%
Shalimar 59,880,000 [ 525080000 |  sz1020000 ] s53120000 | s308o0000 Jl  sesszoooo | ssopsoo00 [ ssassooon | 1978557 M sasozers | 1.43% 1.49%
st George Island I soso0000 I §26,230,000 r s22560000 W $s14so000 | $37.060,000 $64,510,000 r $60,310,000 s85120000 || s$2107117 § $4456766 | 1.52% 1.45%
Port 5t Joe | siea0000 i $19,230,000 s9920000 ]  se2s30000 | $20740.000 $58,070,000 §42,960,000 $96,750,000 5955783 | 3799502 | 0.69% 1.26%
Lowsr Grand Lagoon | $6.880000 | s20010000 | sisgac000 M sd01a0000 | s26430000 i ssssoomon | sso7ecooo [Mls137asooce | s15e3s7e | s3e3dqz1 | 1.15% 131%
Parker il 511770000 [l s3930000 | sa10m0000 | s37ssooo0 | see7rocon JI s4s320000 | saresocoo || s7asdncce | 51911366 | s3s4saas 1.38% 1.18%
Midway | szim0000 $17,060,000 sso50000 J|  s35370000 | 13950000 Wl s4eszo000 | szssevooco | sesarooos 5752923 | $3,106900 | 0.54% 1.03%
Panama City Beach | $3,130,000 | 515,160,000 | 513120000 | 333050000 |  s20270000 | sas710000 | s3es10000 fJ ses200000 | $1117284 § s3084835 | 0.81% 1.02%
Navarre | s3gm0000 §l $16,930,000 s10470000 )] 332780000 | 15040000 f]  s43020000 | s28240000 | s70560.000 5934960 | 32962699 0.67% 0.98%
Apalachicola | ss300000 | §15,320000 | 513,940,000 || s28140000 | 19050000 |  s37ooo0o0 | 32400000 || s6visoooo | 1206904 | $2614305 0.67% 0.57%
Carrabelle | sasm0000 | $12,610,000 | s12070,000 || 526790000 | $180s0000 | s3s3oo000 | s3s4zooo0 || sseevoooe | s10s400s | s23871s9 0.79% 0.79%
Mexico Beach | ss20000 | $6,080,000 $4840000 | 323600000 | $8,990,000 l $34,620,000 r $28,400,000 $58,500,000 §501,777 | $1968921 036% 0.65%
GuIf Breeze | sesz0000 | §14,830,000 510920000 | 22740000 | $12,500000 $26,770,000 §19,070,000 $35,760,000 §979,082 | $2,074192 0.71% 0.69%
Cinco Bayou | s2730000 | $8,490,000 $6940,000 | 22400000 | 11000000 | 30390000 |  $26370000 §42,510,000 $678976 | $1,875.484 0.49% 0.62%
Valparaiso | sazs0000 | §11,220,000 $9790,000 | 21120000 | 13410000 | se77e0000 | s2a410000 | s42940000 §398352 | §1,908831 2.65% 0.63%
Wright | saso0000 | $9,510,000 $8,510,000 | 18460000 |  $11,130000 | 25740000 |  s21.870000 §45,390,000 §807,613 | $1714994 0.58% 0.57%
Milton | sazsooo0 | §12,410,000 §5740,000 | 317880000 |  $11,220000 | 520610000 |  $16,490,000 $25,920,000 5764182 | $1,641.943 0.55% 0.54%
West Pensacola | s1430000 | 48,860,000 | $5,630,000 | 315840000 |  $10960,000 | 519880000 |  $16840000 | 26,000,000 §510535 | $1403429 | 037% 0.47%
Mary Esther | sa520000 | 45,950,000 §5230,000 | $14,630000 | 39,880,000 | 516700000 |  $15920000 | 528860000 §745,084 |  $1,358141 0.54% 0.45%
Navarre Beach | 51640000 | $10,370,000 57,070,000 | 514560000 | 11,000,000 | 517350000 |  s15620000 | $43320000 ss77,009 | $1516786 0.42% 0.50%
Laguna 3each | 52150000 | 510,460,000 §9,200,000 | $14530000 |  $13,680,000 I $18660000 |  $20,880,000 I $39,520,000 5745957 | $1477629 0.54% 0.49%
Ezst Milton | s1300000 | $7,480,000 54,240,000 | 313,470,000 | $6,320,000 | $16570000 |  §11,370,000 $21,860,000 5376823 | $1185863 | 0.27% 0.39%
Ferry Pass | s34%0000 | 47,270,000 | $7,140,000 | $12,050,000 | 39440000 | 512840000 | 514,310,000 ’ $19,210,000 $632,633 | $1,082245 | 046% | 0.36%
Total $645,370,000 $1,870,230,000  §1,563,110,000  $3,359,590,000 $2,220,030,000  $4,243,760,000 53,744,920,000 $6.196,990,000 $138.612,297 $301,381,932 100.00% 100.00%
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4.2.5 Alabama
4.2.5.1 Planning Reach AL _14: Alabama Gulf Coast

This section describes dollar damage storm surge risk for Planning Reach AL_14, which includes the Alabama Gulf Coast. All estimates shown are in FY
2018 price levels. Figure 4-44 displays the number, occupancy type, and total value (structure + content + vehicle value) in Planning Reach AL 14 in the
0.2-percent AEP event flood extent, based on the NSI 2.0 structure inventory data for the Alabama Gulf Coast. Figure 4-45 provides details for existing
and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and identifies the census
places with the greatest flood risk. Figure 4-46 provides a more detailed and comprehensive tabular account of the existing and future consequences
per AEP event per census place.

There are approximately 190,000 structures with a total estimated exposure value of more than $113 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 78 percent of the buildings and 45 percent of the
exposed value. Commercial buildings comprise approximately 10 percent of the assets and 30 percent of the exposed value. Multi-family residential
buildings comprise approximately 9 percent of the assets and 15 percent of the exposed value. The exposure extent includes five counties 26 census
places, 2,567 census blocks, and approximately 477,000 acres.

The Alabama Gulf Coast has ocean-facing, back bay, and riverine shorelines that are susceptible to coastal flood hazards. Storm surge can propagate
over the shorelines located in Mobile and Baldwin counties. Maximum surge depths modeled range from 5.0 to 13.5 feet in existing conditions to 8.0
to 16.5 feet in future conditions. Overall risk for the planning reach ranges between $91 million and $175 million. Of the five counties exposed, the
coastal storm risk is located primarily in Baldwin and Mobile counties. Of the 26 exposed census places, the highest-risk population centers include
Orange Beach (36 percent), Mobile (25 percent), and Gulf Shores (18 percent). Census place risk is broadly distributed among the remaining census
places in this planning reach. Approximately 41 to 45 percent of the storm surge risk is distributed in more rural areas. The number of medium- to high-
risk census blocks increases by 115 percent between existing and future conditions with sea level rise.

SOUTH ATLANTIC COASTAL STUDY (SACS) | TIER 2 ECONOMIC RISK ASSESSMENT 4-61
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Planning Reach

Est. Total Exposure Value and # of Buildings by General Occupancy

AL_14 ~ Est. Total Ex Value @# of Buildi L
@t Total Exposure Value @+ of Buildings Exposure Statistics by General Occupancy
Exposure Profile §600n ?oE?h 150K General Cccupancy # of Bldgs Est. Total Exposure  Awvg. Exposure
n
427,101 velue Valus
Estimated Population at Risk Single Family Residential 5440,256
$113,063,262,940 $40bn 100K Commercial B 005 DEEEEEEEco:c> [N ::c:
Est. Total Exposure Value Multi-Fsmily Residential | 16410 [JlE711.645605 [ 10
Industrial 3438 7 117,001,177 856,544
$53,651,031,598 - |I ' I. $7.117,001, I_ '
Est. Struture Value $20bn o Religion 1437 $1,719,805,016 5832124
Govemment | 614 | $1,486,921,315 038,186
$51,052,914,342 Education 572 | se79924476
Est. Content Value ;
$1bn $1bn $0bn Agriculture i 452 $181,321,503 | 279,589
$8,359,317.000 50bn = s oK
Est. Vehicle Value Single Commercial Multi-Family  Industrial Religion  Government Education  Agriculture
Family Residential
# of Buildings by General Occ?]frsé% a! Est. Total Exposure Value by General Occupancy
Industrial __ Government $1bn (1.32%)
Multi - Family Resigentinl:’ﬁ“ B1%) Industrial $7bn (6.29%]
T6K (8.62%) Single Family Residential Sqft Statistics by General Occupancy
Multi-Family Residenti.. $51bn (44.9%) ) )
Commercial $17bn (16.78%) General Qccupancy #of Mean Median Max Saft
19K (10.01%) ) Bldas IqFt Saft

190K

# of Buildings

Single Family Residential
149K (78.06%)

Figure 4-44: Planning Reach AL _14 Exposure Details

$113bn

Est. Exposure Value

Commercial $34bn (30.16%) —

-
1 40 HEE-: EEE

Multi-Family Residential

Industrial 3439 913 Wl 577 Do
Education C 32 (R D cces s ceo
Commercial I 19051 [lFso0 5026 Wlb1i6e
Govemment [ 612 [ll2679 [lssm0 | 100000
Religion | 1437 | 2873 1245 | 23384
Agriculture ES 1,584 1,059 7,438
Single Family Residential  [JEEEE | 2222 | 1417 | 4230
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AL_14 : Alabama Coast N
$91,319,330 $175,371,150

Existing Risk Future Risk

372,071 2537

# Acres Impacted # Census Blocks Impacted
2 25

# Counties Impacted

# Census Places Impacted

Census Places with Greatest Risk

@Existing Risk @Future Risk ®Risk Change

Orange Beach

$20M

$36M

$15M

Mobile

Existing & Future Risk by County

County # Acres Existing Risk Future Risk
Census
Blocks
-
Baldwin | 849 | 204,792 | $60/648,740 | $107,138,014
Mobile [GEH [167,279 | '§30670590 |  $68,233,136
Total 2537 372,071 $91,319330  $175,371,150

Existing Maximum Surge Elevation per Return Period Event by County (ft)

Coastal Shoreline EC_10 EC.50Yr EC_100Y EC_500Y
Counties Yr r r
~
Mobile Bay-Mainland 7.00 9.70 11.00 13.50 Future Risk by Census Block
Mobile Ocean-DauphinIsland 500 690 780  9.60 CBRisk Rating # Census Blocks Acres  Future Risk
Baldwin Ocean 6.50 890 10.10 1240 -
1-High | 5 | 1220 | $22,106234
Future Maximum Surge Elevation per Return Period Event by County (ft) 2-Med-High l 24 | 5297 | $34623165
Coastal  Shoreline FC_10Yr FC_50Y FC_100 FC_S00Vr SoMed 83 | 22432 | 540423861
Bountiey " Yr 4-Low-Med 46,024 | $49,827,565
o : 5-Low $28,390,325
Mobile Bay-Mainland 1000 1270  14.00 16.50 Total 2537 372,071 $175,371,150
Mobile Ocean-Dauphin Island 8.00 990 10.80 12.60
Baldwin Ocean 950 1190 13.10 15.40
Existing Risk Distribution by Population Center Future Risk Distribution by Population Center
Category Category
Rural Rural
$18M(19.58%) $34.93M (19.92%)
*__Census Place "__ Census Place
$73M (80.42..) $140...(80.0..)
$16M
$26M
$5M
5 $3M
8M
$10M $6M
$3M $3M
Gulf Shores Dauphin Island Bayou La Batre Saraland

Figure 4-45: Planning Reach AL_14 Risk Details

Existing Risk by Census Block

CB Risk Rating # Census Blocks Acres Existing Risk
a

1-High 4| 1166 [$13,224.273
2-Med-High 1| 2733 [$13919972
3-Med | 37 | 7,700 |$17,619,084
4low-Med [l 176 {137,282 | $25,680,798
5-Low $20,875,203
Total 2537 372,071 $91,319,330

Citronelle

*Creol

Selsama

Saraland

Tillmans
Corper:»
A

Bayoua Batre

; Mon
Louis
sland

Dauphin
——sjand >

Census Place Risk Rating

Bon Secour
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Stoddard
Mcunt Vernon

®

Bay Minette

Spanish Fort

w
Daphi Loxley.

Robertsdale

Fairhir 3,

Point Lfear

Ordnge'Beach
GulfShores

1-High © 2-Med-High ©3-Med ®4-Low-Med ®5-Low

Spanish Fort

Perdido Beach Chickasaw
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Place

Orange Beach
Mabile

Gulf Shares
Dauphin Island
Baycu La Batre
Saraland

Bon Secour
Spanish Fort
Perdido Beach
Chickasaw
Faley

Lilliam

Point Clear
Daphne
Magnaolia Springs
Stockton
Satsuma
Creola

Elberta
Fairhope
Prichard

Belle Fontaine
Grand Bay
Mount Vernon
Total

EC_DL_10%r

FC_DL_10%r

7750000 NS 75,540,000

W 528530000 N 512,890,000

| 513520000 [
311640000
56,500,000 §
| $12920000 §
§5,580,000 |
51,690,000 |
$3,140000 |
§1,850000 |
$2,540,000
$1,770,000
$2,950,000
51,190,000
$1,060,000
$1,480,000
$530,000
$430,000
$540,000
$330,000
$370,000
$0
540,000

§57,290,000
§34,420,000
§15,560,000
522,640,000
§11,940,000
§7,700,000
$7,190,000
$6,350,000
$6,100,000
54,400,000
§4,700,000
§4,210,000
§4,110,000
$3,110,000
§1,710,000
§1,430,000
51,190,000
540,000
§550,000

50

$30,000

EC_DL_50%r

51 350,000
I s 100,570,000
B s3s620000
B 31880000
I s1231000
I 520330000
] s11010000
$6,150,000
$6,690,000
$5,190,000
$5,300,000
$4,070,000
54,750,000
$3,190,000
$3,370,000
$2,880,000
$1,570,000
$1,190,000
$820,000
$530,000
$440,000

50

§80,000

Consequences & Risk per AEP Event by Census Place

FC_DL 50vr EC_DL_100¥r FC_DL_100vr EC_DL_500vr FC_DL500Yr  Existing EAD Future EAD % ofExistng % of Future
Risk Risk

ﬁﬁﬁiiii 3553%
oco RN 50000 [MNNSSEEETO00> |ENEENENN-o |Ssedssonon R :-s: 113 S 2058% 2531%
-920 ooo [EE- 050000 [NEEEEE00 000 [EEE 70000 |E5EE5E0.000 [Josoceio [MEEEE 7 Ts1 I 13.20% 18.17%
B sss3sooo0 | ssestooo0 [l s10sc20000 W sss7ooooo [l s138se0000 | 53340512 | ssp4assrs || 455% 5.73%
B sesimooo0 B ssa70000 M s7s020000 W s714s0000 Jl $110540000 [ 52733002 W ssesasm || 372% 405%
B s32250000 | serze0000 Wl s43a70000 | s3so7o000 J| s73.210000 | 51341378 | 52909581 1.83% 207%
§  swa00000 | saa9e0000 | s327s0000 | s37430000 | $47.740000 | $1882201 | s2813627 2.56% 2.00%
i 518510000 | 13970000 | sezoeo000 | s20300000 | s20120000 | $eve07s | $1.6840646 133% 120%
| §13,760,000 9280000 | 417050000 |  §14810000 | $20220000 | $517.215 | §1,200557 0.70% 0.56%
i §12,640,000 59100000 |  $15310000 |  s14270000 | 21010000 | $seso11 | $1120.126 0.81% 0,50%
| 12000000 | $7,690000 |  $15750000 |  §13260000 | 20600000 | $456210 | $1,060270 0.62% 0.75%
i $10,330,000 $7,050,000 $13720000 |  $11320000 | $17,120000 | $483371 $935,202 0.66% 067%
I 48,470,000 45,610,000 $10,660,000 | $9730,000 | $14810000 | $362,317 $742,458 0.49% 053%
I 48,320,000 45,710,000 $10,620000 |  $9,050,000 | $14410000 | $437,503 $744910 0.60% 053%
46,720,000 45,350,000 $8770000 |  $7610000 | $10170000 | $284848 | $610,619 039% 043%
45,530,000 34,580,000 $5,750000 ©  §5,620,000 $6070000 | $269784 | $501459 037% 0.36%
§5,450,000 $3,930,000 $6,900000 |  $6300,000 | $14560000 | $261419 | $519,057 036% | 037%
$2880000 @ $2,100,000 $3670000 = $§3,360,000 §5580000 | $143491 | 5263966 0.20% | 0.19%
$2,690,000  $1,720,000 $3,790,000 52,960,000 §5,180,000 | $103908 | $243391 0.14% | 0.17%
$2,020,000 41,270,000 $2,720,000 52,480,000 54,490,000 $64829 | $190400 0.12% | 0.14%
$1,030,000 5630,000 $1,380,000 51,260,000 §2,370,000 $50150 | $§95243 0.07% | 0.07%
£830,000 §470,000 | $1,010,000 $840,000 §1480000 |  $44338 | §77.365 0.06% | 0.06%
§210,000 590,000 | §320,000 | $260,000 §710000 | $2334 516,551 000% | 001%
§120,000 §100,000 $130,000 $130,000 $170,000 $6,711 510,953 0.01% 001%
$1.559.890.000 51.096.630.000  51941.350,000 $1,756,440,000 52.777.450.000 S73.442.859 $140.438649 100.00% 100.00%

$413,170.000

$902,360,000

$811,150,000

Figure 4-46: Planning Reach AL_14 Consequences and Risk Details
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4.2.6 Mississippi
4.2.6.1 Planning Reach MS_15: Mississippi Gulf Coast

This section describes dollar damage storm surge risk for Planning Reach MS_15, which includes the Mississippi Gulf Coast. All estimates shown are in
FY 2018 price levels. Figure 4-47 displays the number, occupancy type, and total value (structure + content + vehicle value) in MS_15 in the 0.2-percent
AEP event flood extent, based on the NSI 2.0 structure inventory data for the Mississippi Gulf Coast. Figure 4-48 provides details for existing and future
conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and identifies the census places with
the greatest flood risk. Figure 4-49 provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP
event per census place.

There are approximately 154,000 structures with a total estimated exposure value of more than $84 billion. Most of the assets and asset values are
single-family residential, multi-family residential, and commercial. Single-family residences comprise 80 percent of the buildings and 51 percent of the
exposed value. Commercial buildings comprise approximately 8 percent of the assets and 31 percent of the exposed value. Multi-family residential
buildings comprise approximately 10 percent of the assets and 10 percent of the exposed value. The exposure extent includes three counties, 23
census places, 5,575 census blocks, and approximately 491,000 acres.

The Mississippi Gulf Coast has ocean-facing, back bay, and riverine shorelines that are susceptible to coastal flood hazards. Storm surge can propagate
over the shorelines located in Jackson, Harrison, and Hancock counties. Maximum surge depths modeled range from 9.5 to 22.0 feet in existing
conditions to 12.5 to 25.0 feet in future conditions. Overall risk for the planning reach ranges between $243 million and $414 million. All Mississippi
Gulf coastal storm risk is in Jackson, Harrison, and Hancock counties. Of the 23 exposed census places, the highest-risk population centers include
Pascagoula, Biloxi, Gulfport, Bay St. Louis, Moss Point, Gautier, and Pass Christian. Census place risk is broadly distributed among the remaining census
places for this planning reach. Approximately 10 percent of the storm surge risk is distributed in more rural areas. The number of medium- to high-risk
census blocks increases by 77 percent between existing and future conditions with sea level rise.

SOUTH ATLANTIC COASTAL STUDY (SACS) | TIER 2 ECONOMIC RISK ASSESSMENT 4-65



SECTION 4 | TIER 2 ERA RESULTS

Planning Reach & Est. Total Exposure Value and # of Buildings by General Occupancy
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IFigure 4-47: Planning Reach MS_15 Exposure Details
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Existing & Future Risk by County o )
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Figure 4-48: Planning Reach MS_15 Risk Details
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Consequences 8 Risk per AEP Event by Census Place
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Figure 4-49: Planning Reach MS_15 Consequences and Risk Details
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4.2.7 Puerto Rico
4.2.7.1 Planning Reach PR_1: Northwest Puerto Rico Coast

This section describes dollar damage storm surge risk for Planning Reach PR_1, which includes the Northwest Puerto Rico Coast. All estimates shown
are in FY 2018 price levels. Figure 4-50 displays the number, occupancy type, and total value (structure + content value) in PR_1 in the 0.2-percent AEP
event flood extent, based on the FEMA structure inventory data for the Northwest Puerto Rico Coast. Figure 4-51 details for existing and future
conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and identifies the census places with
the greatest flood risk. Figure 4-52 provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP
event per census place.

There are approximately 3,508 structures with a total estimated exposure value of more than $625 million. Most of the assets and asset valued are
single-family residential and multi-family residential. Single-family residences comprise 93 percent of the buildings and 75 percent of the exposed
value. Multi-family residential buildings comprise approximately 6 percent of the assets and 22 percent of the exposed value. The exposure extent
includes eight municipalities, nine census places, 321 census blocks, and approximately 8,000 acres.

Municipalities along the Northwest Puerto Rico coast with shorelines that are susceptible to coastal flood hazards include Rincon, Mayaguez, Isabela,
Hatillo, Camuy, Anasco, Aguadilla, and Aguada. Maximum flood depths modeled range from 6 to 11 feet in existing conditions to 7.7 to 13.2 feet in
future conditions. Overall risk for the planning reach ranges between $403 thousand and $1.7 million. Of the eight exposed municipalities, most of the
coastal storm risk is in Mayaguez, Anasco, and Rincon. Of the nine exposed census places, the highest-risk population centers include Mayaguez (78
percent), La Playa (12 percent), and Stella (8 percent). Approximately 74 percent of the storm surge risk is distributed in more rural areas in existing
conditions. However, the proportion of the risk located in rural areas is expected to diminish to approximately 35 percent owing to significant risk
increases in more populated places. The number of medium- to high-risk census blocks increases by 300 percent between existing and future
conditions with sea level rise.
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Planning Reach Est. Total Exposure Value and # of Buildings by General Occupancy
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Figure 4-50: Planning Reach PR_1 Exposure Details
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Existing & Future Risk by County
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Figure 4-51: Planning Reach PR_1 Risk Details
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Consequences & Risk per AEP Event by Census Place
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Figure 4-52: Planning Reach PR_1 Consequences and Risk Details
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4.2.7.2 Planning Reach PR_2: North Central Puerto Rico Coast

This section describes dollar damage storm surge risk for Planning Reach PR_2, which includes the North Central Puerto Rico Coast. All estimates
shown are in FY 2018 price levels. Figure 4-53 displays the number, occupancy type, and total value (structure + content value) in Planning Reach PR_2
in the 0.2-percent AEP event flood extent, based on FEMA structure inventory data for the North Central Puerto Rico Coast. Figure 4-54 provides
details for existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and
identifies the census places with the greatest flood risk. Figure 4-55 provides a more detailed and comprehensive tabular account of the existing and
future consequences per AEP event per census place.

There are approximately 1,875 structures with a total estimated exposure value of more than $330 million in this planning reach. Most of the assets
and asset values are single-family residential and multi-family residential. Single-family residences comprise 97 percent of the buildings and 81 percent
of the exposed value. Multi-family residential buildings comprise approximately 3 percent of the assets and 17 percent of the exposed value. The
exposure extent includes five counties, five census places, 221 census blocks, and approximately 11,000 acres.

Municipalities along the North Central Puerto Rico Coast with shorelines that are susceptible to coastal flood hazards include Vega Baja, Vega Alta,
Manati, Barceloneta, and Arecibo. Maximum flood depths modeled range from 6 to 11 feet in existing conditions to 7.7 to 13.2 feet in future
conditions. Overall risk for the planning reach ranges between $203 thousand and $939 thousand. Of the five exposed municipalities, most of the
coastal storm risk is in Arecibo and Vega Baja. Of the five exposed census places, the riskiest population centers include Arecibo (68 percent), Vega Baja
(20 percent), and Barceloneta (11 percent).

Approximately 47 percent of the storm surge risk is distributed in more rural areas in existing conditions. However, the proportion of the risk located in
rural areas is expected to increase to approximately 53 percent in future conditions. The number of census blocks with medium- to high-risk census
blocks increases from one to nine between existing and future conditions with sea level rise.
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Figure 4-53: Planning Reach PR_2 Exposure Details
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Vega Baja 933 1044 1011 1163 1287

$0.07M
$0.04M

$0.09M

$0.05M

Arecibo zona urbana Vega Baja zona urbana Barceloneta zona urbana Brefas comunidad

Figure 4-54: Planning Reach PR_2 Risk Details
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Place EC_DL_10Yr FC_DL_10¥r

Consequences & Risk per AEP Event by Census Place

EC_DL_20¥r  FC_DL_20¥r EC_DL50Yr  FC_DL_50vr EC_CL_100¥r FC_DL_100Yr  EC_DL_S00¥ FC_DL_S00Yr Ewisting EAD  Future EAD % of Ewisting % of Future

Risk Risk
-

Arecibo zona urbana iiﬁiﬁﬁiﬁ Csams5084 | 7saTH 6751%

Vega Baja zona urbana $0 $140,000 so S sso000 |EENEENNN )S76EE0000 W 51160 Mlsses: W 1203 19.74%
Barcelonsta zona urbana 50 | I | S1=:u,oo:u I $100,000 ss90,000 ] s320000 31170000 JEEEE0.000 500000 ] s0se3 J serars W name 10.86%
Brefias comunidad 50 | 50 50 | $0 r $110,000 5o | sesopoo | 5320000 | so7o000 | 51201 | 58264 | 1.33% 1.89%
Total $200,000 $590,000  $2,290.000 §1,120,000  $4.240,000 51,750,000  $8120,000 57.450,000 S$36,250,000  $97.255  $437.127 100.00% 100.00%

Figure 4-55: Planning Reach PR_2 Consequences and Risk Details
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4.2.7.3 Planning Reach PR_3: Southern Puerto Rico Coast

This section describes dollar damage storm surge risk for Planning Reach PR_3, which includes the Southern Puerto Rico Coast. All estimates shown are
in FY 2018 price levels. Figure 4-56 displays the number, occupancy type, and total exposure value (structure + content value) in Planning Reach PR_3
in the 0.2-percent AEP event flood extent, based on FEMA structure inventory data for the Southern Puerto Rico Coast. Figure 4-57 provides details for
existing and future conditions on maximum surge depths per AEP event, risk distribution by county, census place, and census block, and identifies the
census places with the greatest flood risk. Figure 4-58 provides a more detailed and comprehensive tabular account of the existing and future
consequences per AEP event per census place.

There are approximately 12,000 structures with a total estimated exposure value of more than S2 billion in this planning reach. Most of the assets and
asset values are single-family residential and multi-family residential structures. Single-family residences comprise 96 percent of the buildings and 85
percent of the exposed value. Multi-family residential buildings comprise approximately 4 percent of the assets and 14 percent of the exposed value.
The exposure extent includes 12 counties, 18 census places, 799 census blocks, and approximately 48,000 acres.

All 12 municipalities along the southern and southwestern coast of Puerto Rico have shorelines that are susceptible to coastal flood hazards

(Figure 4-57). Maximum flood depths modeled range from 6 to 13 feet in existing conditions to 9 to 15 feet in future conditions. Overall risk for the
planning reach ranges between $5.3 million and $16.6 million in EAD. Of the 12 exposed municipalities, most of the coastal storm risk is in Salinas
(31 percent), Cabo Rojo (12 percent), Ponce (11 percent), Santa Isabel (9 percent), Lajas (8 percent), Guayama (7 percent), Juana Diaz (7 percent) and
Guayanilla (5 percent). Of the 18 exposed census places, the highest-risk population centers include Ponce (25 percent), Playita (20 percent), Playita
Cortada (13 percent), Potala Pastillo (11 percent), Guanica (10 percent), and La Parguera (7 percent).

Approximately 77 percent of the storm surge risk is distributed in more rural areas in existing conditions. However, the proportion of the risk located in
rural areas is expected to diminish to approximately 66 percent owing to significant risk increases in more populated places. The number of census
blocks with medium- to high-risk census blocks increases by 280 percent between existing and future conditions with sea level rise.
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Planning Reach Est. Total Exposure Value and # of Buildings by General Occupancy

PR_03 hd @ Est. Total Exposure Value @4 of Buildings

$1.5bn 15K

Exposure Profile

$1,671,591,138
11.7K
Est. Total Exposure Value $1.0bn -

10K
$1.112,652,017
Est. Struture Value
$558,939,121
Est. Conmtent Value 0.56n SK
$0.24bn
%0.01bn $0.00bn $0.00bn
£0.0bn - el oK
Single Family MMulti-Family Commercia Education ndustrial
Residential Residential
# of Buildings by General Occupancy Est. Exposure Value by General Occupancy
) ) - Exposure Statistics by General Occupancy
Multi-Family Residential Multi-Famnily Residential _
0K, (4.09%) 0bn {14.39%) General Occupancy # of Bldgs Est. Total Exposure
Value
-
single Family Resigential RSSO
Multi-Family Residential I 4ag - £240,523 759
'I 2 K Commercial | 18 | 511,492,480
Education i 2 $1,618,244
# of Buildings Industria ' 1 5776,164

Single Family Resid...
Single Family Residential $1bn (B4.78%)

12K (95.73%)

Figure 4-56: Planning Reach PR_3 Exposure Details
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Existing & Future Risk by County

Reach v

County # Acres  Existing Risk  Future Risk
PR_03 : Southern Puerto Rico v Census

Blocks

Arroyo W sl 1204 $28,937 $328,799
$4,711,238 - -
Editing Risk Cabo Rojo 81 |19972 $652,179 $2,182,340

Guanica [l 68 I 2438 $170,409 $841,636
$16,930,540 Guayama [l 70 [IB4ss $193,624 $1,084,885
RfirE(RIsk Guayanilla 32 1 1465 $159,520 $753,576
49,276 Juana Diaz 76 2,836 $202,662 $1,075,472
# Acres Impacted Lajas W 38 3956 $689,464 $1,269,706
822 Patillas 15 || 1034 $229375 $554,678
# Census Blocks Impacted Penuelas 24 1,954 $180,242 $443,745
12 Ponce = 9,185 $367,446 $1,840,422
# Coliities Irpiacted Salinas 7,200 |117$1,508,986 $5,122,452

santa Isabel [l 81 I8 2576 $328,394 $1,432,829
18 Total 822 49276  $4,711,238  $16,930,540
# Census Places Impacted

Existing Maximum Flood Elevation per Return Period Event by

County (ft)
Coasta‘I EC_10 EC_20Yr EC_50Yr EC_100Y EC_500Y s PlECE i Gredias R
Counties Yr r r
Arroyo 734 7.90 881 937 1053 @®Existing Risk @Future Risk ®Risk Change
Cabo Rojo 8.03 8.94 10.46 11.29 12.85
Guanica 743 7.87 8.87 9.60 10.98
Guayama 7.95 846 937 10.02 11.42

Guayanilla 7.85 843 9.23 9.81 10.98
Juana Diaz 741 7.96 885 941 10.54

Lajas 8.02 8.58 9.56 10.27 11.60
Patillas 6.93 751 8.50 9.17 1048
Penuelas 7.85 8.38 9.17 969  10.80
Ponce 8.48 931 1045 11.22 1272
Salinas 8.06 857 9.56 10.24 11.66

Santa Isabel 7.60 832 942 10.26 11.76

Future Maximum Flood Elevation per Return Period Event by County

Coastal FC_10Yr FC_20Yr FC_SOY FC_100 FC_500Yr
Counties r Yr

o~

Arroyo 9.37 1018  11.09 11.68 12.84
Cabo Rojo 11.29 1132 1258 1331 14.59
Guanica 9.60 1013 1116 11.89 13.20
Guayama 10.02 1075 1170 1235 13.69
Guayanilla 9.81 1076 1160 1211 1327
Juana Diaz 941 1026 11.08 11.62 12.69
Lajas 10.27 1090 11.87 1256 13.83
Patillas. LR 980 1076 1141 1272
Penuelas 969 1068 1146 11.98 12.98
Ponce 11.22 1154 1272 13.52 15.10
Salinas 10.24 1088 11.80 1247 13.86

Santa Isabel 1026 1054 1162 1243 13.90

Ponce zona urbana Playita comunidad

Figure 4-57: Planning Reach PR_3 Risk Details

Mayaguez

Hormigueros

Cabo ROjO. ' §an German - >abana
oo Grande

Pole Ujea

0 MicrosohtBing

Census Place Risk Rating

Playita Cortada
comunidad comunidad

Potala Pastillo
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punta Bbak”
1338 m(4390Ft)
ks

Existing Risk by Census Block
CB Risk Rating # Census Blocks Acres  Existing Risk

1-High s | 357 [ $725148
2-Med-High 20 | 1290 | $1,311,471
3-Med 27 || 3,167 | $1,008980
4-Low-Med 89 [.977 | $1.062277
5-Low $603,362
Total 822 49,276 $4,711,238

Future Risk by Census Block
CB Risk Rating # Census Blocks Acres  Future Risk

Guanica zona urbana

1-High 22 {4592 | $4,660,897
2-Med-High 46 [13405 | $4413782
3-Med 103 {6587 | $4,279,731
4lowMed [ 189 $2,825,350

$750,780

822 49,276 $16,930,540

$0.22M
$0.12M
$0.24M $0.18M
La Parguera Arroyo zona urbana  Pole Ojea comunidad

comunidad

2-Med-High ©3-Med ®4-Low-Med ®5-Low

Existing Risk Distribution by Population Center Category

Census Place
$1M (22.67%)

\

Rural
$4M (77.33%)

Future Risk Distribution by Population Center Category

Census Place
$5.72M (33.76.)

" Rural
$11.21M (66.24%)

@

$0.09M
OM $0.10M

Las Ochenta
comunidad

Jauca comunidad
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Consequences & Risk per AEP Event by Census Place

Place EC_DL_10¥r FC_DL_10%r EC_DL_50¥r FC_DL_30vr EC_DL_100¥r FC_DL_100Yr EC_DL_500%r FC_DL 500¥r  Existng EAD Future EAD % of Existing % of Future
Risk Risk
Ponce zona urbana B 550000 0 2,220,000 £0,000 "W55E00000 0+ ﬁ - oz 2547%

I |

Playits comuridad W sc0000 [NNSETEE060

Playita Cortada comunidad | $110,000 [W82420,000

oo7o000 [ 310000 [NEEs ss0000 (SRR o -90,-930 =112.255 -18,551 o oaTaw | 12.62%
.

$1,300,000

.
Potala Pastillo comunidad | $150000 [IB2120000 [ 31210000 BN s5210000 [EEszs40000 (S 1z3e0000 [NEE:s0000 [EESE 0000 595,763 -05,549 749% 10.50%
Guénica zana urbana | son000 [MMs20t0000 M sszocoo0 MMM s7ssoooo M 51730000 -12,360,000 B -00c0 [WSEE:20000 W 572252 [WEbszess M sesx 2.54%
La Parguera comunidad _ sonoo0 (ENEEEEE-c B sso40000 20,000 $6,250,000 880,000 I $8690,000 os401 NGRS | 7.27%
Arroyo zona urbana §10,000 s7e0,000 | s240000 B $3310,000 $560,000 . ss60000 | s1670000 [$10640000 519,052 ] $236470 | 149% | 421%
Pole Ojea comunidad s110000 [ ssroooo [ ssroocoo M s2sa0000 [ 61530000 1 s3z2soooo M sasc0000 || saseoocon W ssazn I s17es0s W <asw 3.19%
Jauca comunidad 10000 | s340000 | 5250000 1] s1310000 1 5450000 | s220000 | s1510000 I s6.100,000 s18089 | $103,158 | 141% 1545
Las Ochenta comunidad s90000 |  szz0000 | $240,000 | 51,060,000 | 5370,000 1l s2150000 | s1s00000 W] ssooooo0 | s21461 | ssasea |l 1.68% 151%
Puerto Real comunidad ss0000 |  s430000 || §250,000 | $1,030000 || 5390000 | $1.430,000 || §850000 | $2,640000 $17.110 | 78719 | 134% | 1.40%
El Combate comunidad 0 |  s110000 530,000 | 5660,000 | 360,000 | 51,100,000 | $300000 | 32,090,000 52837 | g44462 | 022% | 0.79%
Jobes comuridag 500 s0 50 | $380000 | 320,000 | sz00,000 | 5530000 | $3070000 52326 | s294a1 | 018% | 052%
Boguerdn comunidad 50 | §50,000 | $10,000 | $370,000 | $50,000 | seo0000 | s1o70000 | $1760,000 54848 |  $27397 038% | 0.49%
Central Aguirre comundad $10,000 | 570,000 | $60,000 | $90,000 | $70000 $110,000 | §120,000 | $130,000 54497 | 8162 035% | 0.15%
Salinas zona urbana s0 50 50 | $20000 | 30 $30,000 §20000 | 120,000 $82 | $1471 0.01% 0.02%
Fuig comunidad 50 | s0 0 | 30 00 $10,000 s0 0 510000 0 5100 | 0.00% 0.00%
Palmas comunidad $0 ' <0 %0 30 30 10 0 50 %0 ' 319 0.00% 0.0035
Total $4,820,000  $23,940,000 $15,820,000 576,510,000 $26,340,000 $115,050,000 $70,540,000 $222,560,000 §1,278,426 $5,618,646 100.00% 100.00%

Figure 4-58: Planning Reach PR_3 Consequences and Risk Details
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4.2.7.4 Planning Reach PR_4: Northeastern Puerto Rico Coast

This section describes dollar damage storm surge risk for Planning Reach PR_4, which includes Northeastern Puerto Rico as well as the islands of
Culebra and Vieques. All estimates shown are in FY 2018 price levels. Figure 4-59 displays the number, occupancy type, and total exposure value
(structure + content value) in Planning Reach PR_4 in the 0.2-percent AEP event flood extent, based on FEMA structure inventory data for
Northeastern Puerto Rico. Figure 4-60 provides details for existing and future conditions on maximum surge depths per AEP event, risk distribution by
county, census place, and census block, and identifies the census places with the greatest flood risk. Figure 4-61 provides a more detailed and
comprehensive tabular account of the existing and future consequences per AEP event per census place.

Planning Reach PR_4 has the highest number of structures, and the highest total exposure value of all of the reaches on the island. It also contains the
metropolitan area of San Juan, which has more commercial, industrial, and government structures than other reaches in Puerto Rico. There are
approximately 33,000 structures with a total estimated exposure value of more than $7.4 billion in this planning reach. Most of the assets and asset
values are single-family residential and multi-family residential structures. Single-family residences comprise 91 percent of the buildings and 66 percent
of the exposed value. Multi-family residential buildings comprise approximately eight percent of the assets and 31 percent of the exposed value. The
exposure extent includes 19 municipalities, 28 census places, 2,339 census blocks, and approximately 65,000 acres.

All 19 municipalities along the northeast coast of Puerto Rico have shorelines that are susceptible to coastal flood hazards (Figure 4-60). Maximum
flood depths modeled range from 1.5 to 14 feet in existing conditions to 5.1 to 16 feet in future conditions. Overall risk for the planning reach ranges
between $5.5 million and $32 million in EAD. Of the 19 exposed municipalities, most of the coastal storm risk is in San Juan, Catano, Toa Baja, Carolina,
and Loiza. Of the 27 exposed census places, the highest-risk population centers include San Juan (51 percent), Catano (20 percent), and Carolina (7
percent).

Approximately 23 percent of the storm surge risk is distributed in more rural areas in existing conditions. However, the proportion of the risk located in
rural areas is expected to diminish to approximately 12 percent owing to significant risk increases in more populated places. The number of census
blocks with medium to high risk increases by 715 percent between existing and future conditions with sea level rise.
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Planning Reach Est. Total Exposure Value and # of Buildings by General Occupancy

PR_D4 e @ Est. Total Exposure Value @# of Buildings
$5bn
30K
Exposure Profile $4bn
47.442,688,605
Est. Total Exposure Value
3bn
$4,932,795,672 : 20K
Est. Struture Value
£2,509,892,933 $2bn
Est. Content Value
10K
$1bn
$0.0bn $0.0bn $0.0bn $0.0bn
$0bn — - . - oK
Single Farnily bMulti-Family Commercial Industrial Education Gowvernment Agriculture
Residential Residential
# of Buildings by General Occupancy Est. Exposure Value by General Occupancy
Mol Family Residentiol Exposure Statistics by General Occupancy
ulti=-Family Residentia §
3K (B.39%) Commer... $0bn {1.93%) General Dcoupancy # of Bldgs Est. Total Exposure

Multi-Family Re_.
$2bn (31.29%)

Walue
-

Single Famiy Residentizl | NSONN SISORE

Muiti-Family Residential || 2764 [N 559,703

3 3 K Commercial | 140 | 5143731718
Industrial 5 22 | 525,263,258

# of Buildings Education 15 | 518,418,879
Govemment 5 §7,590,657

Agriculture 1 21,665,779

Single Family Resident...

20K (91.06%) Single Family Residential

$50bn (46.07%)

Figure 4-59: Planning Reach PR_4 Exposure Details
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Reach ¥ Existing & Future Risk by County
PR_04 : Northeast Puerto Rico U County zensus Acres Existing Risk  Future Risk
Blocks
-
Carolina - 282 6,003 $281,914 $1,972,595
Existing Maximum Flood Elevation per Return Period Event by Catano 293 2,710 $1,093,934 $5,402,779
County (ft) Ceiba 12§ 181 $154,499 $257,057
Coastal EC_10 EC_20Yr EC_50Yr EC_100Y EC_500Y Dorado 51 2,827 $61,939 $316,154
Counties r r r Fajardo | 54 [114500 $209,750 $981,966
Bayamon 1.65 237 386 512 8.03 Guaynabo I 110 814 $148,295 $1,376,817
Canovanas 265 372 5.72 7.27 9.92 Humacao 110 2,964 $236,997 $1,329,615
Carolina 834 896 1004 1089 1273 Loiza F 245 8,648 $390,368 $1,944,305
Catano 804 882 1034 1138 1386 Luquillo 58 1,073 $120,371 $388,781
Ceiba 868 948 1097 1194 1393 Naguabo | 15 |1 2130 $42,499 $144,114
Dorado 783 8.64 10.20 130 13.46 Rio Grande I 54 4,731 $209,282 $661,895
Fajardo 8.55 9.40 10.66 11.55 13.40 San Juan 4,738 $1,866,886 $14,401,815
Guaynabo 7.54 8.16 932 10.10 11.87 Toa Baja 366 6,837 $481.410 $2,353,665
Humacao 7.75 8.22 9.05 9.70 10.80 Vieques 24 1,209 $82,983 $191,266
Loiza 862 938 1067 1158 1326 Yabucoa 8 || 2655 $42,895 $127,998
Luquillo 8.04 8.88 10.42 1143 1348 Total 2307 63,649 $5,424,022 $31,850,822
Maunabo 7.77 841 930 9.92 11.07
Naguabo 822 893 989 1055  11.79
RioGrande 905 997 1138 1243 1431 Genstis Places with' Greatest Risk
San Juan 852 920 1039 1119 1281 @ Existing Risk @Future Risk ®Risk Change
Toa Baja 795 8.59 9.81 10.65 12.64
Trujillo Alto 172 2.55 3.98 4.99 743
Vieques 8.08 875 9.70 10.28 11.84
Yabucoa 8.22 8.90 9.83 1046 11.63

AW Ae< /A
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Culebra

barrio-pueblo

“pre— Ear

Census Place Risk Rating ~ 1-High ©2-Med-High ®3-Med ® 4-Low-Med ®5-Low

Existing Risk by Census Block

Future Maximum Flood Elevation per Return Period Event by County

Coastal FC_10Yr FC_20Yr FC_50Y FC_100 FC_500Yr
Counties r yr

-

Bayamon 5.12 483 6.50 791 1097
Canovanas 7.27 5.77 ) 9.14 11.76
Carolina 10.89 1143 1269 1368 15.68
Catano 1138 1134 1293 1395 16.21
Ceiba 11.94 1161 1312 14.11 16.10
Dorado 1131 1095 1243 1342 15.25
Fajardo 11.55 1157 12.81 13.70 1553
Guaynabo 10.10 1046 11.63 1241 14.22
Humacao 9.70 1051 1129  11.89 13.03
Loiza 11.58 1161 1290 13.72 1537
Luquillo 1143 1126 1273 13.69 15.75
Maunabo 9.92 1069 1159 1222 1339
Naguabo 1055 1113 1209 1273 13.94
Rio Grande 1243 1171 1318 1414 16.27
San Juan 1119 1146 1263 1342 15.05
Toa Baja 10.65 11.01 1229 13.12 14.98
Trujillo Alto 499 4.12 545 6.66 9.69
Vieques 10.28 1099 1194 1252 14.00
Yabucoa 10.46 1115 1207 12.70 13.85

San Juan zona urbana

Figure 4-60: Planning Reach PR_4 Risk Details

$1.1M

Catafio zona urbana

Existing Risk Distribution by Population Center Category

CB Risk Rating # Census Blocks Acres  Existing Risk Rural
= s $TM(2331%) 2
$5,539,650 1-High | 2] 37| $197639
Existing Risk 2-Med-High | 10 | 2579 | $781,008
$32,033,278 3-Med | 30 | 2,026 |$1,195,574
Future Risk 4-low-Med I 142 || 6,296 | $2,047,758
65,621 $1,317,671
# Acres Impacted 2350 65621 $5,539,650
Census Place
2350 $4M (76.69%)
# Census Blocks Impacted Future Risk by Census Block
19 CB Risk Rating # Census Blocks Acres  Future Risk Future Risk Distribution by Population Center Category
# Counties Impacted = .
1-High 29 113396 : $6,272,212 Rural
27 2-Med-High 102 14454 | $9,571,489 $3.99M (12.45%)
# Census Places Impacted 3-Med ] 188 B34 | 67935360
4tow-med [l 405|804 | $5691,408
| $2,562,809
2350 65,621 $32,033,278
$1.7M Census Place
$1.2M $28.04M (87.55%)
$2.0M $0.9M $0.8M
314 St $0.9M A S S s—
Carolina zona urbana  Guaynabo zona urbana  Levittown comunidad ~ Punta Santiago Fajardo zona urbana  Ingenio comunidad Palmas del Mar Dorado zona urbana
comunidad comunidad
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Consequences & Risk per AEP Event by Census Place

Flace EC_DL10Yr FC_DL_10%r EC_DL_20Yr FC_DL_20¥r EC_DL_50Yr

FC_DL_50vr

EC_DL_100¥r

500%r Future EAD % of Future

Risk

FC_DL_100%r EC_DL_500Yr  FC_DL_ Existing EAD % of Existing

o eree e [GHBESEB | seresooos |NESRADESD  sooscoovo |EEEAORS [SiSI000080 5505030000 [MEHBEGESY | 514397929 5141%
Catafio zona urbana B0 WSEsccooo0 Moo WSS:sc0000 JENocoo [MSEsosococ [EEEMboooo MSHBos7ooco [MEbsocoo SEEosc00o0 [EEE:ccs MES01s7e NNET7sn 19.29%
Carolina zona urbanz Psmo0m || ses00000 Jsr1.220000 | $7.220000 ] 52680000 f 19400000 [ 52540000 J s40870000 [ 413830000 [EBovssooo0 [ sz2e344 [fs1oe3gces f] 0 saen 7.01%
Guaynabozonaursana | $250000 |  s2920000 | s4s0000 | ss7wo00 | s1470000 I s17790000 [ s3740000 M 35070000 [Msz0100000 [ston3a0000 | sieseeo |l 51376812 |l 401% 492%
Levittown comunidzd | 50000 | 31000000 | s430000 | $1550,000 $590,000 56000000 | 1640000 || sz06s0000 [ 319080000 MME1ssve0000 | s127030 | semszss | 3.06% 353%
Punts Santiage comunidad | so | sissooo0 | ssoooo | 490000 ss70000 | $13570000 | s2svooo0 § s239a0000 | szs7o000 B sssoeoooo | ss7ass | so4z090 139% 336%
Fajardo zona urbana : so | s21s0000 | sasoooo0 | s44s0000 ] s2o070000 | s119s0000 ] s4290000 | s17.280000 | sa2s0000 | sessaoooo | s1is7es | s7as0ss | 2.78% 267%
Ingenio comuridad 50 $140,000 | $0 1,050,000 $140,000 s6480000 | s1520000 | s1e010000 [l s16470000 # ssozsopon | ss22s0 | $s20s68 1.98% 1.86%
Paimas cal Mar comunidad | so | szssoooo [ s1140000 | s34e0000 || 51660000 sa620000 | sz430000 | ssez0000 | sz430000 | s7gavooo | sti0406 | s37maes | 2,66% 135%
Vieques comunidad ' 0 | $70,000 | s0 | 4370000 $30,000 $3,190,000 $250000 | 8,330,000 5250000 | 28720000 | s3@6s | $270508 0.09% 0.97%
Dorado zona urbana 520000 |  §570000 |  $150,000 $950,000 $420,000 52630000 | $810000 | §5720000 | $3670000 | $23220000 | 536358 | $248,257 0.87% 0.69%
Loiza zona urbana 50 5280000 | $50,000 $770,000 $230,000 52760000 | $790000 |  §5,580,000 790000 | $18850000 @ §17,324 | $219.326 0.42% 0.78%
Las Crozbas comunidad s0 |  s4avooco | szoo000 $570,000 $350,000 $2310000 |  $740000 |  §3.680,000 740000 |  $7450000 | 524520 |  $155854 0.59% 0.56%
Playa Foriuna comunidad | s0 | s130000 | S20000 | 420000 $110,000 51480000 | 450000 | $2,900,000 5450000 | $10000000 |  $8715 | $116003 021% 041%
Vieques zonz urbana ' s0 | ss30000 §550000 $990,000 $740,000 §1320000 |  $920000 = §1,640,000 5920000 = $2,000,000 | $43,020 | $110362 1.18% 0.39%
Luguillo zona urbana ' 50 590,000 | $70,000 | $90,000 $90,000 $700000 ©  $120000 | $2,550,000 $120000 | $12,100000 i $6,220 $91,653 0.15% 033%
Campanilis comunicad 50 50 50 $0 50 $50,000 50 $370,000 5200000 | $3670000  §1,154 513,061 0.03% 0.07%
San Isidro comunidad ' 0 | 50 | 50 | 50 $10,000 $50,000 $100,000 $340,000 $100,000 $2740000 | $1.491 §14999 0.04% 0.05%
Bayamén zona urbana 50 | 520,000 | 50 | $60,000 $10,000 $190,000 $70,000 $340,000 §120,000 | 5760000 | §1514 §12,859 0.04% 0.05%
Rio Grande zona urbana I 50 50 0 40 10 10 10 £20,000 50 41,850,000 I $0 57,582 0.00% 0.03%
Sabanz Seca comunidad 50 50 50 $0 50 $0 $0 50 50 $1,790,000 | 54 57,244 0.00% 0.03%
Sudrez comunidad ) $0 | 50 $0 $0 $0 $0 $20,000 50 $1,570,000 | 50 $6,473 0.00% 0.02%
Trujilo Alto zona urbana | 50 | 50 | 50 50 | 50 $30,000 50 $130,000 5150,000 | $500,000 | $713 53,875 0.02% 0.01%
Esperanza comunidad ' 50 | 50 | 50 $10,000 50 $20,000 50 $60,000 50 5280,000 | 50 52,456 0.00% 0.01%
Santa Barbara comunidad 0 50 50 50 50 0 $0 50 50 540,000 50 $195 0.00% 0.00%
Bajandas comunicad 50 50 50 50 50 50 50 50 50 $30,000 50 $138 0.00% 0.00%
Luis M. Cintrén comunidad | 50 50 50 0 | ) 50 50 50 50 50 | 50 $15 0.00% 0.00%
Total $9,560,000 §103.820,000 $21.910,000 $166,470,000 $48.270.000 $357.110.000 $92,820,000 $591.080,000 5309,680,000 $1,571.270,000 54,158,154 $28.006,439 100.00% 100.00%

Figure 4-61: Planning Reach PR_4 Consequences and Risk Details
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4.2.8 U.S. Virgin Islands
4.2.8.1 Planning Reach VI_1: St. Croix

This section describes dollar damage storm surge risk for Planning Reach VI_1, which includes St. Croix. All estimates shown are in FY 2018 price levels.
Figure 4-62 displays the number, occupancy type, and total exposure value (structure + content value) in VI_1 in the 0.2-percent AEP event flood extent,
based on FEMA structure inventory data for St. Croix. Figure 4-63 provides details for existing and future conditions on maximum surge depths per AEP
event, risk distribution by county, census place, and census block, and identifies the census places with the greatest flood risk. Figure 4-64 provides a
more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.

There are approximately 24,000 structures with a total estimated exposure value of more than $16 billion in this planning reach. Most of the assets
and asset valued are single-family residential, multi-family residential, commercial, and industrial structures. Single-family residences comprise 78
percent of the buildings and 60 percent of the exposed value. Multi-family residential buildings comprise approximately 8 percent of the assets and 12
percent of the exposed value. Commercial buildings comprise approximately 6 percent of the assets and 11 percent of the exposed value. Industrial
buildings comprise approximately 5 percent of the assets and 11 percent of the exposed value. The exposure extent includes 13 census places, 18
census estates, and approximately 42,000 acres.

Maximum flood depths modeled range from 7.9 to 11.3 feet in existing conditions to 10.2 to 13.7 feet in future conditions. Overall risk for the planning
reach ranges between $187 thousand and $1 million in EAD. Of the 18 exposed estates, the highest-risk population centers include Estate La Press
Valley®® (51 percent), Estate Catherine’s Hope (20 percent), and Estate Whim?!® (7 percent). The number of census blocks with medium to high risk
increases by 400 percent between existing and future conditions with sea level rise.

18 Christiansted is located on the northeast side of St. Croix and corresponds with Estate La Press Valley.
1% Frederiksted is located on the west side of St. Croix and corresponds with Estate Whim.
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Flanning Reach

VI_01 hd
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Figure 4-62: Planning Reach VI_1 Exposure Details
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General Occupancy % of % Exposure  Exposure Value
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Sngle-Famiy Resicent's  |NSNSN NGONSH SUSHSOOO0N

Multi-Family Residential | &36% | 120e% |[Me01.600,000
Commercial | soox B vioes [ll7es200000
Industria | soxx B 1057 [Wse7.000000
Education | tasx | 377% | 3594000000
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VI_01 : St. Croix W

$186,535 $1,029,235 41,722

Existing Risk Future Risk # Acres Impacted
18 1 2

# Census Block..  # Counties Imp... ~ # Census Places Im...

Existing Maximum Flood Elevation per Return Period Event by

County (ft)
Coastal EC_10 EC_20Yr EC_50Yr EC_100Y EC_500Y
Counties Yr r r
St Croix 7.93 849 9.40 9.99 11.26

Future Maximum Flood Elevation per Return Period Event by

County (ft)
Coastal FC_10Yr FC_20Yr FC_50Y FC_100 FC_500Yr
Counties r Yr
-
St Croix 10.17 1071 11.61 12.18 13.68

Census Places with Greatest Risk

@Existing Risk @Future Risk ®Risk Change

$0.05M
$0.07M
Christiansted Estate Estate Whim  Estate Rose
Catherines Hill

Hope

Existing & Future Risk by County

County # Acres  Existing Risk  Future Risk
Census
Blocks
stCroix |G | 41,722 |$186,535 |  $1,029,235
Total 18 41,722 $186,535  $1,029,235

Existing Risk by Census Block
CB Risk Rating # Census Blocks Acres  Existing Risk

3-Med 1 [lss0s | $93.264
4-Low-Med 3 [i0.092 1 $72,530
5-Low B8 | 20741
Total 18 41,722 $186,535

Future Risk by Census Block
CB Risk Rating # Census Blocks Acres  Future Risk
1-High [ ] 2 [Wgezo | $701,131

3-Med | ] 3 [§068 | $214,963
I i

4-Low-Med $77,691
Slow (NS | $35450
Total 18 41,722 $1,029,235

Existing Risk Distribution by Population Center Category

Census Place
$33K (17.59%) _

Estate
$154K (82.41%)
Future Risk Distribution by Population Center Category

Census Place
$4157..(403.)

. Estate
$613.53K (59.61%)

Estate St. Estate Parasol Estate Estate Wheel  Frederiksted
Peters Montpellier o Fortune
East

Figure 4-63: Planning Reach VI_1 Risk Details
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Consequences & Risk per AEP Event by Census Place

Place EC_DL10¥r FC_DL10¥r  EC_DL20¥r FC_DL20Yr  ECDLSO¥  FC_DL50Yr  EC_DL.100¥r FC_DL.100¥  EC_DL 500Yr FC_DLS00Yr Existing EAD Future EAD % of Existing % of Future
Risk Esk
Estate Lz Press Valley ! so Jlsa20,000 | so [s20s0oo0 [l 200000 |NSS50000 MEMNc00.000 DNSS7o0000 [NEEEMGNEN 1525100000 [N ;:2s: Mssoaged N 17.44% 38.76%
Estate Catherines Hope [N 10ST5E00660 RGNS "0so7zo0o0 ENEERESE 0s3geoooo EEESENEE 0Sdsroooo JEEEENocc MScicoooo JEEEEEN NS503ico NSOEGH 2956%
Estate Whim Lma,non B sseo000 | stoo000 M ssioooo Jlsssocon [ 1230000 [seooooo W s1seoocoo [E1oscooo [e3zvoooo | szeest [ semzis [ 1204w 9.64%
Estate Rose Hill s7o000 [ ssoocoo ] s1s0000 M sesoooo [ sesocoo Wl sesopooo W ss7ooo0 1 s1oz0000 [ sesco00 | s1400000 W s18337 W seesss [ o83 6.79%
Estate St. Peters so | sz00000 so [l ssoo00 | stiocoo ]l ssooooo W seo0000 W si3sooo0 [ svsoooo Wssseoooo | ssoer W sezre | 430% 6.10%
Estate Parascl s20000 ] s180.000 sa0p00 |  seeo000 | ssoo0o J  s300,000 s11i0000 | s3e0,000 | s19oo000 | sasooo0 | ss3ss | s24ses | 2.89% 238%
Estate Montpeliier East 50 | £90,000 £10,000 s130000 |  se0oon | $250,000 590000 |  $460000 | s210000 | 51330000 | s3474 | s2972 | 1.86% 2.13%
Estate Wheel of Fortune $0 $10,000 50 $20,000 so | ses0000 | $t0000 | $ss0000 | ssooo0 § $1710,000 391 | 318697 | 021% 1.82%
Estate Granard 50 | $50,000 $0 senooo | stooon | steoooo | ¢so000 | s24op00 | siooo00 | §3s0000 | $1138 | 11,704 | 0.61% 1.14%
Estate Strawberry Hill 50 | $60,000 50 ssoooo | szo000 | 100,000 450000 | 130000 | ssooo0 | $ssoooo | 1081 | 9368 | 058% 0.91%
Estate Little Princess North $0 50 50 50 50 | $60,000 $0 | $160000 | 330000 | $380,000 - g138 5413 0.07% 0.40%
Estate Bettys Hope $0 50 50 $10,000 $0 | $60,000 | $0 | s110000 | 330000 | $380000 ° §125  §4016 | 0.07% 0.39%
Estate St John 50 50 50 | 50 50 $10,000 | $0 | $40,000 | $0 | $310,000 50 §1,829 | 0.00% 0.18%
Total 5440,000 54,480,000  $990,000 57,200,000 52,620,000 513,730,000  $4,220,000 520,420,000 511,360,000 542,720,000 5186535 $1,029,235 100.00% 100.00%

Figure 4-64: Planning Reach VI_1 Consequences and Risk Details
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4.2.8.2 Planning Reach VI_2: St. Thomas

This section describes dollar damage storm surge risk for Planning Reach VI_2, which includes St. Thomas. All estimates shown are in FY 2018 price
levels. Figure 4-65 displays the number, occupancy type, and total exposure value (structure + content value) in VI_2 in the 0.2-percent AEP event flood
extent, based on FEMA structure inventory data for St. Thomas. Figure 4-66 provides details for existing and future conditions on maximum surge depths
per AEP event, risk distribution by county, census place, and census block, and identifies the census places with the greatest flood risk. Figure 4-67
provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.

There are approximately 17,000 structures with a total estimated exposure value of over $14 billion in this planning reach. Most of the assets and asset
values are single-family residential, multi-family residential, and commercial structures. Single-family residences comprise 77 percent of the buildings
and 60 percent of the exposed value. Multi-family residential buildings comprise approximately 9 percent of the assets and 14 percent of the exposed
value. Commercial buildings comprise approximately 9 percent of the assets and 16 percent of the exposed value. The exposure extent includes 11
census places, 19 census blocks, and approximately 13,000 acres.

Maximum flood depths modeled range from 7.9 to 11.3 feet in existing conditions to 10.2 to 13.7 feet in future conditions. Overall risk for the planning
reach ranges between $1.6 million and $3.8 million in EAD. Of the 19 exposed estates, the highest-risk population centers include Estate Nazareth (37
percent), Estate Demarara (30 percent), Estate Constant (18 percent) and Estate Charlotte Amalie® (5 percent). The number of census blocks with
medium to high risk increases by 22 percent between existing and future conditions with sea level rise.

20 Charlotte Amalie is comprised of Estate Constant, Estate Charlotte Amalie, and Estate Thomas.
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Planning Reach

VI_02 N

Y A

Est Exposure Value and Number of Structures by General Occupancy
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Figure 4-65: Planning Reach VI_2 Exposure Details
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VI_02 : St. Thomas

$1,583,164

Existing Risk
$3,781,609

Future Risk

13,387

# Acres Impacted

19

# Census Blocks Impacted
1

# Counties Impacted

3

# Census Places Impacted

Future Maximum Flood Elevation per Return Period Event by

County (ft)
Coastal FC_10¥r FC_20¥r FC_50Y FC_100 FC_500Yr
Counties r Yr
>y
St Thomas 1037 1093 1192 1263 1410

Census Places with Greatest Risk

@Existing Risk @Future Risk ®Risk Change
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Demarara Amalie West Nazareth Charlotte
Amalie

Figure 4-66: Planning Reach VI_2 Risk Details

& Existing & Future Risk by County
County  # Acres  Existing Risk  Future Risk
NA Census
Blocks
StThomas |NMMMS | 13,387 || '$1,583,164 |  $3,781,609
Total 19 13,387 1,583,164 3,781,609
ot $ $ Existing Risk by Census Block
CB Risk Rating # Census Blocks Acres Existing Risk
a
1-High F 4 @ $1,172,369
-~ " v 2-Med-High 1 154 $133,289
Existing Maximum Flood Elevation per Return Period Event by
County (f 3-Med | ] 4 |IBb7s | $263625
Coastal EC_10 EC_20Yr EC_50Yr EC_100Y EC_500Y Sloy [ S8 | s3se1
Countiss b . . Total 19 13,387 $1,583,164
St Thomas 8.11 8.65 9.56 1035 11.84

Future Risk by Census Block

CB Risk Rating # Census Blocks Acres

-high (I [N635 53383551
2-Med-High [l 1] 8] sosse2
3-Med 3 E1,406 $235,731
4-low-Med [ 2 B1e6 | $48945

6 [BBoo |  $14520

Existing Risk Distribution by Population Center Category
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$736K (46.5..)
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Consequences & Risk per AEP Event by Census Place

Place ECDL10v FCDL10Yr  ECDL20Y  FCOL20¥  ECDLS0¥  FCDLSOY  EC.OL100¥r FC_DL100Vr  ECDL500Y FC_DLS0O¥r  Existng EAD Future EAD % of Bxisting % of Future
Risk Risk
Estate Nazareth iﬁiﬁﬁmﬁ 36.63%
Estate Demarara I o0 EE soco0 EEoooo NSEE10000 Moo STEGEGEE D-o0co WSSHEsGEe MEEEENL-o NSieE000 M- o: SHEENG Eox: 29.64%
Estate Contant P.a-}a EEEo0.c00 JEEEE0 000 [IINSE 50.000 Fn,noo rzaatm P o000 | Sess0000 [EERz0000 083040000 [EER4c3s [SEEs 0z [E1.14% 17.67%
Estate Chariotie Amalie s230000 [l $1.7s0000 | se00000 W s1970.000 W s10s0000 [M s2260000 Ws1710000 I $24s50000 [Wsziz0000 | s27s00m0 W sesses Jls201500 a2 5335
Estate Thomas 250000 [l $1.660000 WB310000 W $1750000 [lsr4z0000 [ 1890000 Wls1550000 | $1590000 Wsrs00000 [ sastopon Ws13zes [l s1eszes [ san 2008
Estate Frydenhoj $500,000 s7i0000 | ss20000 § 760000 | $630,000 sa70000 | $710000 | $1210000 | sss0000 | s2200000 | sssses | serae | 33w 231%
Estate Frenchman Eay §620,000 sr0000 W ses0000 | s7sopoo | se7o000 s800000 | $700000 |  sa40000 | $770000 | 1160000 | se3@es | s7e2se W 403 202%
Estate Tabor and Harmony | so | st7o000 | s0 | 4240000 |  $40000 | 3500000 | 160000 | sesooo0 | se10000 | s20s0000 1 s394z | 40388 0.25% 1.07%
Estate Ross | $10000 | $30000 = $20000  $60000 | 340,000 | §90000 340000 |  $310000 |  §70,000 | $1490000 @ $2316 | $14062 0.435% 037%
Estate Inner Brass Island | 50 | 320000 | $0 . $30000 ‘ $10,000 | §50000 = $10,000 580000 | 50,000 $260,000 | $506 | $4441 | 0.03% 0.12%
Estate Elizabsth ' 50 30 30 30 50 50 50 50 50 380,000 $0 1 3311 0.00% 0.01%
Total $12320,000  $25940,000 514,090,000  $31,100,000 $18,320.000  $46,600,000 $22,540,000  $60,800,000 $35.500,000 $102,520,000 $1,583,164 §$3,781,609 100.00% 100.00%

Figure 4-67: Planning Reach VI_2 Consequences and Risk Details
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4.2.8.3 Planning Reach VI_3: St. John

This section describes dollar damage storm surge risk for Planning Reach VI_3, which includes St. Johns. All estimates shown are in FY 2018 price levels. Figure 4-68
displays the number, occupancy type, and total exposure value (structure + content value) in Planning Reach VI_3 in the 0.2-percent AEP event flood extent, based on
FEMA structure inventory data for St. John. Figure 4-69 provides details for existing and future conditions on maximum surge depths per AEP event, risk distribution
by county, census place, and census block, and identifies the census places with the greatest flood risk. Figure 4-70 provides a more detailed and comprehensive
tabular account of the existing and future consequences per AEP event per census place.

There are approximately 3,622 structures with a total estimated exposure value of more than $2 billion in this planning reach. Most of the assets and
asset values are single-family residential, multi-family residential, and commercial structures. Single-family residences comprise 72 percent of the
buildings and 62 percent of the exposed value. Multi-family residential buildings comprise approximately 19 percent of the assets and 26 percent of
the exposed value. Commercial buildings comprise approximately 5 percent of the assets and 8 percent of the exposed value. The exposure extent
includes five census places, six census blocks, and approximately 14,000 acres.

Maximum flood depths modeled range from 8 to 12 feet in existing conditions to 10 to 14 feet in future conditions. Overall risk for the planning reach
ranges between $343 thousand and $579 thousand in EAD. Of the 11 exposed estates, the highest-risk population centers include Estate Number 1 of

Trunk Bay (52 percent), Estate San Soucci (20 percent), Estate Chocolate Hole and Great Cruz Bay?! (18 percent), and Estate Concordia A and Estate
Hope?? (5 percent).

The number of census blocks with medium to high risk increases by 400 percent between existing and future conditions with sea level rise.

21 Cruz Bay consists of Estate San Soucci and Estate Chocolate Hole and Great Cruz Bay.
22 Coral Bay consist of Estate Concordia A and Estate Hope.
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Figure 4-68: Planning Reach VI_3 Exposure Details
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Reach A Existing & Future Risk by County
County # Acres  Existing Risk  Future Risk
VI_03: St. Johns N Census
Blocks
stiohns |G | 13,861 |$343,000 | $579,356
Total 6 13,861 343,000 579,356
$343,000 s ¥ $ Existing Risk by Census Block
Bxisting Risk CBRisk Rating # Census Blocks Acres  Existing Risk
<
55(79'35?( 1-High 1 |64 | $260,000
uture Risl
4-Low-Med L 73,0
13.861 Existing Maximum Flood Elevation per Return Period Event by Eowshe —] 13000)
# Acres Impacted CRERpI) S 2 10000
Coastal EC.10 EC_20Yr EC_50Yr EC_100Y EC_500Y Total 6 13,861  $343,000
6 Counties  ¥r r r
# Census Blocks Impacted =
] StJohn 805 867 970 1048 1212
# Counties Impacted Future Risk by Census Block
2 CBRisk Rating # Census Blocks Acres  Future Risk
# Census Places Impacted Future Maximum Flood Elevation per Return Period Event by 1-High = T e | $302.906
%764 | .
County(®) 2-Med-High | 1| 266 | $106686
Coastal FC_10Vr FC_20¥r FC.50Y FC.100 FC_500Yr 2-Nisd N [WEco | siseses 4 . &/
Vi - ; : \ y
Counties r J 5-Low || 1 1241 | s3179 < S g o
St John 1036 1097 1197 1278 1437 Total 6 13,861 $579,356 Windward

Passage
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Existing Risk Distribution by Population Center Category
,«m““‘g

Py gpstncs

Cruz Bay

Census Place &
$83K (24.2%) 4 =
__ Estate
$260K (75.8%) .

Future Risk Distribution by Population Center Category

T S

Census Place
$276... (47.7.)

" Estate
$302...(52.2..)

Estate Number 1 of Trunk Bay

Cruz Bay Coral Bay

Census Block Risk Rating

Figure 4-69: Planning Reach VI_3 Risk Details
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Consequences & Risk per AEP Event by Census Place
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