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EXECUTIVE SUMMARY……… 
SACS Tier 2 Economic Risk Assessment Description 
The SACS Tier 2 Economics Risk Assessment is an estimate of storm surge inundation risk to public and private 
property 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 (NC), South Carolina (SC), Georgia (GA), Florida (FL), 
Alabama (AL), Puerto Rico (PR), and the US Virgin Islands (VI).  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 (low) and the EAD assuming up 
to 3 ft of future sea level change (high) for the continental U.S. and 2.33 ft of sea level rise for Puerto Rico and the 
U.S. Virgin Islands. The EADs are presented in a geospatial format at the census block level. These results can be 
aggregated up to the census tract, census place, county, SACS planning reach, and state level. The SACS Tier 2 
Economic Risk Assessment web application can be accessed to view the results (screenshot presented below).  

 
SACS Tier 2 Economic Risk Assessment Description Uses 
The primary use of this risk assessment is to help inform coastal storm risk management (CSRM) decisions 
regarding the relative distribution of economic risk over space. Other uses include trying to understand the rough 
order of magnitude range of economic risks associated with a CSRM problem or the achievable risk management 
from a CSRM measure or solution.  
 
 
 
 
 
 

https://sacs.maps.arcgis.com/apps/opsdashboard/index.html#/b488a3f8a07442fd82ee1947c0020709
https://sacs.maps.arcgis.com/apps/opsdashboard/index.html#/b488a3f8a07442fd82ee1947c0020709
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SACS Tier-II Risk Assessment Key Findings 
Risk Summary 
Existing economic risk from storm surge, expressed as EAD, is approximately $11.2 billion (FY18 price levels) for the 
SACS study area. This figure increases significantly to approximately $27.7 billion with sea level rise. Out of 
approximately 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 3 ft and 2.3ft of sea level rise in the CONUS and OCONUS 
areas respectively.  
 
Risk Drivers  
As would be expected, areas with more dense development tend to have greater economic risk when measured in 
strict dollar damage risk terms. 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.  
 
Distribution of Risk in SAD 
The majority of the economic risk is within the continental United States (99.8%) under existing conditions. While 
the distribution of the risk between CONUS and OCONUS areas remains the same as existing conditions with sea 
level rise, the overall risk in the AOR increases by 148%. CONUS and OCONUS risk is projected to increase by 
nearly 150% and 340% respectively with sea level rise. 
 
Distribution of CONUS Risk 
More than 85 percent of the continental U.S. risk is in Florida and nearly 7.9 percent is in South Carolina under 
existing conditions. The remaining 7 percent is distributed amongst North 
Carolina (2.8%), Mississippi (2.2%), Georgia (1.2%), and Alabama (0.8%). With 3 feet of sea level rise, Florida’s 
share of the CONUS risk increases from 85% to nearly 87% while South Carolina’s share of the risk declines from 
7.9% to 6.9%.  The remaining 6.5% is distributed amongst North Carolina (2.9%), Mississippi (1.5%), Georgia (1.4%), 
and Alabama (0.6%).  Table X provides detail on how each state’s economic risk from storm surge is projected to 
change with 3 feet of sea level rise. 
  
Distribution of OCONUS Risk 
Of the 0.12 percent of the risk that is outside the continental United States, 84 percent is in Puerto Rico and the 
remaining 16 percent is in the U.S. Virgin Islands. With 2.33 feet of sea level rise, the OCONUS risk 
proportion increases from 0.12% to 0.21%. Puerto Rico’s share of OCONUS risk is anticipated to increase from 84% 
to 91% while the Virgin Islands share is expected to decline from 16% to roughly 9%. Table X provides detail on 
how each territory’s economic risk from storm surge is projected to change with 2.33 feet of sea level rise.  
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 North Carolina Summary 

North Carolina has the 3rd highest potential risk in the SAD AOR. The state has the potential for significant increase in risk from sea level rise due to large 
number of bays and relatively large number of counties along the state’s northern coastline. Risk tends to be more dispersed throughout relatively less 
developed areas. Over 31% of the risk not in a census place and increases to nearly 35% with 3 ft of sea level rise. Nearly 2/3 of the risk in the state is in New 
Hanover, Carteret, Brunswick, & Dare counties. See Section 4.2.1 for more detail on the distribution of risk in North Carolina. 
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South Carolina Summary 
South Carolina has the 2nd greatest potential risk in the SAD AOR due to its densely populated lower lying areas in the southern part of the state (85%). 
The storm surge risk is heavily concentrated in Charleston and Beaufort counties. Census places with the greatest risk include Hilton Head Island, Mount 
Pleasant, and Charleston. Risk stays relatively constant between existing and future sea level rise conditions with over 73% of the risk is concentrated in 
more populated census places. See Section 4.2.2 for more detail on the distribution of risk in South Carolina.  
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Georgia Summary 
Georgia has the 5th highest potential risk in SAD AOR. Approximately 83% of Coastal Georgia’s storm surge risk is concentrated in Chatham and Glynn 
counties. Nearly 30% of the risk in Coastal Georgia is in more rural areas, which is higher than the CONUS average. St Simons, Skidaway Island, Wilmington 
Island, Savannah, accounting for most of the existing and future census place risk. With 3 feet of sea level change, the risk is anticipated to increase more in 
areas that are relatively more populated. See Section 4.2.3 for more detail on the distribution of risk in Georgia. 
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 Florida Summary 

Florida potentially accounts for between 84% and 87% of the coastal storm risk in SAD due to its large coastline, flat low-lying topography, significant 
population and development located in close proximity to coastal areas. Risk is primarily concentrated in Southeast Florida, Southwest Florida, Tampa Bay 
Region, Northeast, & North Central Florida. The risk in Southeast Florida is the greatest in SAD under existing conditions. Future (sea level change) will 
increase that risk by over 200%. Miami-Dade, Broward, Lee, and Pinellas counties account for nearly 2/3rds of the risk in the state of Florida.  See Section 
4.2.4 for more detail on the distribution of risk in Florida. 
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Alabama Summary 
Alabama has the 6th largest potential risk in the SAD AOR. Mobile and Baldwin counties have the greatest vulnerability to coastal storm surge risk. 
Approximately 80% of the storm surge risk is to areas that are relatively more populated. The dispersion of risk between populated and rural areas remains 
relatively constant between existing and future sea level rise conditions. Orange Beach, Mobile, Gulf Shores, & Dauphin Island make up nearly 68% of the 
potential risk in Alabama. See Section 4.2.5 for more detail on the distribution of risk in Alabama. 
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 Mississippi Summary 

Mississippi has the 4th highest potential risk in the SAD AOR. All potential risk for Mississippi is in Hancock, Harrison, & Jackson counties. More than 90% 
of the risk is concentrated in census places, the highest in the CONUS portion of the SAD AOR. Biloxi, Gulfport, Pascagoula, Moss Point, Pass Christian and 
Gautier account for significant portions of the risk on the Mississippi Gulf Coast. See Section 4.2.6 for more detail on the distribution of risk in Mississippi. 
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  Puerto Rico Summary 

Puerto Rico has the 7th highest potential risk in the SAD AOR. The overwhelming majority of the risk is in Northeast (~62%) and Southern Puerto Rico (32%).  Most of the 
existing condition risk is in the San Juan, Catano, Salinas, Toa Baja, Lajas, and Cabo Rojo municipalities.  San Juan and Catano census places dominate the existing and 
especially the future risk profile.  Under existing conditions, the risk is nearly evenly distributed amongst more populated and rural areas. With 2.3 ft of sea level rise, risks 
increase significantly in the more populated areas growing from 51% to 68%. This risk is dispersed in low lying areas along the coastline, and in the San Juan back bay areas. 
See Section 4.2.7 for more detail on the distribution of risk in Puerto Rico. 
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U.S. Virgin Islands Summary 
The U.S. Virgin Islands has the least potential economic risk in the SAD AOR, with the majority located in St Thomas. 
Potential risk is anticipated to double with sea level change. St Thomas has the greatest existing and future risk of all 
three islands, with St Croix coming in second. (St Johns shows slightly more existing condition risk than St Croix.) St Croix 
shows the largest risk increase of all three islands in percentage terms.  Estate Demarara, Red Hook, Charlotte Amalie, 
Estate Nazareth, and Christiansted are the areas with the greatest risk in this territory. Section 4.2.8 provides greater 
detail on the distribution of risk in the U.S. Virgin Islands. 
 



Page | 1 
 

 
Table of Contents 

1 Introduction .......................................................................................................................................................... 6 
1.1 Economic Risk Description ........................................................................................................................... 6 
1.2 Spatial Aggregation ...................................................................................................................................... 7 
1.3 Intended Uses & Limitations ........................................................................................................................ 8 

2 Hazus Methodology (CONUS) ............................................................................................................................. 10 
2.1 SACS Study Area ......................................................................................................................................... 10 
2.2 Hazus Model Regions ................................................................................................................................. 11 
2.3 Hazus Flood Model Inputs .......................................................................................................................... 13 

2.3.1 Coastal Flood Hazard ............................................................................................................................. 13 
2.3.2 Model Region ......................................................................................................................................... 13 
2.3.3 Topography ............................................................................................................................................ 14 
2.3.4 Shorelines .............................................................................................................................................. 14 
2.3.5 Coastal Flood Elevations ........................................................................................................................ 15 
2.3.6 Significant Wave Height ......................................................................................................................... 16 
2.3.7 Floodplain Delineation ........................................................................................................................... 17 
2.3.8 Hazus Structure Inventory ..................................................................................................................... 18 

2.4 Assumptions & Limitations ........................................................................................................................ 22 
2.5 Hazus Flood Model Output ........................................................................................................................ 22 

2.5.1 Data Exported from Hazus ..................................................................................................................... 22 
2.5.2 Reporting of Hazus Outputs ................................................................................................................... 23 
2.5.3 Hazus Model Error & Adjustments ........................................................................................................ 23 

3 FAST Methodology .............................................................................................................................................. 25 
3.1 SACS OCONUS Study Area .......................................................................................................................... 25 
3.2 FAST Flood Model Inputs ........................................................................................................................... 26 

3.2.1 Coastal Flood Depths ............................................................................................................................. 26 
3.2.2 Structure Inventory ................................................................................................................................ 27 

3.3 FAST Flood Model Outputs ........................................................................................................................ 27 
4 Tier-2 Economic Risk Results .............................................................................................................................. 29 

4.1 Distribution of Risk by Region, State, & Territory Summary ...................................................................... 33 
4.1.1 North Carolina ....................................................................................................................................... 37 
4.1.2 South Carolina ....................................................................................................................................... 43 
4.1.3 Georgia .................................................................................................................................................. 49 
4.1.4 Florida .................................................................................................................................................... 52 
4.1.5 Alabama ................................................................................................................................................. 74 
4.1.6 Mississippi .............................................................................................................................................. 77 
4.1.7 Puerto Rico ............................................................................................................................................ 80 



 

Page | 2 
 

4.1.8 US Virgin Islands .................................................................................................................................... 91 
 
  



Page | 3 

Figures 
Figure 1: Example of Spatial Distribution of Economic Risk in Fort Myers/ Cape Coral Area by Census Block ............. 7 
Figure 2: Example of Risk Distribution by County .......................................................................................................... 8 
Figure 3.  Levels of Hazus Analysis .................................................................................................................................8 
Figure 4.  SACS Study Area Boundary ............................................................................................................................9
Figure 5.  Example of a Single County Model Region, Census Block Selection (Currituck County, North Carolina) .... 13 
Figure 6.  Example of Multiple County Model Region, Census Block Selection (Florida Counties Impacted by St Johns 
River)............................................................................................................................................................................ 14 
Figure 7.  Example DEM Coverage (Currituck County, North Carolina) ....................................................................... 15 
Figure 8.  Example of Generated and Selected of Shorelines (Currituck County, North Carolina) .............................. 15 
Figure 9.  Example of 10-year Floodplain (Currituck County, North Carolina) ............................................................ 17 
Figure 10.  Example of a 500-year Floodplain ((Florida Counties Impacted by St Johns River) ................................... 18 
Figure 11.  Hazus Flood Model Output Option ............................................................................................................ 21 
Figure 12: Puerto Rico Planning Reaches .................................................................................................................... 25 
Figure 13: USVI Planning Reaches ............................................................................................................................... 26 
Figure 14: Tier 2 Economic Risk Assessment Overview ............................................................................................... 34 
Figure 15: CONUS Economic Risk Summary ................................................................................................................ 35 
Figure 16: OCONUS Tier 2 Economic Risk Summary .................................................................................................... 36 
Figure 17: NC_01 Exposure Details .............................................................................................................................. 37 
Figure 18: NC_01 Risk Details ...................................................................................................................................... 38 
Figure 19: NC_01 Consequences & Risk Details (Top 35 out of 82 census places) ...................................................... 39 
Figure 20: NC_02 Exposure Details .............................................................................................................................. 40 
Figure 21: NC_02 Risk Details ...................................................................................................................................... 41 
Figure 22: NC_02 Consequences & Risk Details (Top 35 out of 43 census places) ...................................................... 42 
Figure 23: SC_03 Exposure Details .............................................................................................................................. 43 
Figure 24: SC_03 Risk Details ....................................................................................................................................... 44 
Figure 25: SC_03 Consequences & Risk Details ........................................................................................................... 45 
Figure 26: SC_04 Exposure Details .............................................................................................................................. 46 
Figure 27: SC_04 Risk Details ....................................................................................................................................... 47 
Figure 28: SC_04 Consequences & Risk Details ........................................................................................................... 48 
Figure 29: GA_05 Exposure Details .............................................................................................................................. 49 
Figure 30: SC_04 Risk Details ....................................................................................................................................... 50 
Figure 31: GA_05 Consequences & Risk Details .......................................................................................................... 51 
Figure 32: FL_06 Exposure Details ............................................................................................................................... 52 
Figure 33: FL_06 Risk Details ....................................................................................................................................... 53 
Figure 34: FL_06 Consequences & Risk Details (Top 35 out of 56 census places) ....................................................... 54 
Figure 35: FL_07 Exposure Details ............................................................................................................................... 55 
Figure 36: FL_07 Risk Details ....................................................................................................................................... 56 
Figure 37: FL_07 Consequences & Risk Details (Top 35 out of 54 census places) ....................................................... 57 
Figure 38: FL_08 Exposure Details ............................................................................................................................... 58 
Figure 39: FL_08 Risk Details ....................................................................................................................................... 59 
Figure 40: FL_08 Consequences & Risk Details (Top 35 of 140 Census Places) ........................................................... 60 
Figure 41: FL_09 Exposure Details ............................................................................................................................... 61 
Figure 42: FL_09 Risk Details ....................................................................................................................................... 62 
Figure 43: FL_09 Consequences & Risk Details ............................................................................................................ 62 
Figure 44: FL_10 Exposure Details ............................................................................................................................... 63 
Figure 45: FL_10 Risk Details ....................................................................................................................................... 64 
Figure 46: FL_10 Consequences & Risk Details (Top 35 out of 103 census places) ..................................................... 65 
Figure 47: FL_11 Exposure Details ............................................................................................................................... 66 
Figure 48: FL_11 Risk Details ....................................................................................................................................... 67 
Figure 49: FL_11 Consequences & Risk Details (Top 35 out of 83 census places) ....................................................... 68 



 

Page | 4 
 

Figure 50: FL_12 Exposure Details ............................................................................................................................... 69 
Figure 51: FL_12 Risk Details ....................................................................................................................................... 70 
Figure 52: FL_12 Consequences & Risk Details ............................................................................................................ 70 
Figure 53: FL_13 Exposure Details ............................................................................................................................... 71 
Figure 54: FL_13 Risk Details ....................................................................................................................................... 72 
Figure 55: FL_13 Consequences & Risk Details (Top 35 out of 60 census places) ....................................................... 73 
Figure 56: AL_14 Exposure Details .............................................................................................................................. 74 
Figure 57: AL_14 Risk Details ....................................................................................................................................... 75 
Figure 58: AL_14 Consequences & Risk Details ........................................................................................................... 76 
Figure 59: MS_15 Exposure Details ............................................................................................................................. 77 
Figure 60: MS_15 Risk Details ...................................................................................................................................... 78 
Figure 61: MS_15 Consequences & Risk Details .......................................................................................................... 79 
Figure 62: PR_01 Exposure Details .............................................................................................................................. 80 
Figure 63: PR_01 Risk Details ....................................................................................................................................... 81 
Figure 64: Consequences & Risk Details ...................................................................................................................... 82 
Figure 65: PR_02 Exposure Details .............................................................................................................................. 83 
Figure 66: PR_02 Risk Details ....................................................................................................................................... 84 
Figure 67: PR_02 Consequences & Risk Details ........................................................................................................... 84 
Figure 68: PR_03 Exposure Details .............................................................................................................................. 85 
Figure 69: PR_03 Risk Details ....................................................................................................................................... 86 
Figure 70: PR_03 Consequences & Risk Details ........................................................................................................... 87 
Figure 71: PR_04 Exposure Details .............................................................................................................................. 88 
Figure 72: PR_04 Risk Details ....................................................................................................................................... 89 
Figure 73: PR_04 Consequences & Risk Details ........................................................................................................... 90 
Figure 74: VI_01 Exposure Details ............................................................................................................................... 91 
Figure 75: VI_01 Risk Details ........................................................................................................................................ 92 
Figure 76: VI_01 Consequences & Risk Details ............................................................................................................ 93 
Figure 77: VI_02 Exposure Details ............................................................................................................................... 94 
Figure 78: VI_02 Risk Details ........................................................................................................................................ 95 
Figure 79: VI_02 Consequences & Risk Details ............................................................................................................ 96 
Figure 80: VI_03 Exposure Details ............................................................................................................................... 97 
Figure 81: VI_03 Risk Details ........................................................................................................................................ 98 
Figure 82: VI_03 Consequences & Risk Details ............................................................................................................ 99 
 
  



 

Page | 5 
 

Tables 
Table 1.  Hazus Model Regions by State and County ................................................................................................... 12 
Table 2: FEMA Occupancy Types ................................................................................................................................. 18 
Table 3. CONUS Surge Elevations by Return Period .................................................................................................... 20 
Table 4: Example of Low Range Census Block Damage Adjustment ........................................................................... 24 
Table 5: Example of High Range Census Block Damages Adjustment ......................................................................... 24 
 
  



 

Page | 6 
 

1 Introduction 
The purpose of this write-up is to document the methods, models, inputs and assumptions used to estimate 
economic risk in support of the South Atlantic Coastal Study as part of the Tier-2 risk assessment.  Economic risk is 
the combination of likelihood and harm to property, infrastructure and other assets as well as economic systems 
due to coastal storm events.  
 

1.1 Economic Risk Description 
The primary dimension of economic risk considered in this effort is storm surge (inundation)risk to infrastructure, 
public and private property. Damages are presented as consequences of annual exceedance probability (AEP) 
events and risks are presented as the expected annual damages for the series of storms1. Damage values are 
reflective of structure and content depreciated losses expressed in 2018 price levels. The SACS Tier-II Economic 
Risk Assessment consists of a file geodatabase and this documentation containing storm surge damages to 
structure and content depreciated values by census block. The risk for CONUS areas was estimated using the FEMA 
flood loss mitigation model Hazus. Due to Hazus limitations, the FEMA FAST model was used to estimate storm 
surge risk for the OCONUS areas.  
 

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

1.1.1  Conceptual Risk Framework & Definitions 
This section provides details on the conceptual risk framework used in the SACS as it relates to the Tier 2 ERA. Risk 
is conceptualized as a function of hazard, performance, exposure, vulnerability, and consequences (ER 1105-2-
101).  
1.1.1.1 Hazard2 
For the purposes of the Tier 2 ERA the primary hazard considered is storm surge inundation due to coastal storm 
events.  On the Atlantic Ocean and Gulf of Mexico coasts, tropical cyclones and extra tropical storms produce 
elevated water levels, (storm surge) that inundate and damage coastal property. Typically, the inundation would 
be characterized by the frequency and stage of the flooding from the storm event. 
 
1.1.1.2 Physical Setting / Performance 
Performance is the systems reaction to the inundation, wave attack, and or erosion hazards 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, the presence of existing risk management measures, etc. The 

 
1 CONUS areas used 10, 50, 100, and 500 yr events in consequence and risk estimations. OCONUS areas used 10, 
20, 50, 100, and 500 yr events in all consequence and risk estimations. 
2 It should be noted that wave attack and erosion hazards are also considered as part of coastal storm risk, but 
beyond the scope of the Tier 2 ERA effort. 
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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 
For the purposes of the Tier 2 ERA, exposure is represented by the public and private property subject to harm 
from coastal storm induced storm surge flooding. The category includes residential, commercial, and public sector 
buildings and their contents. The exposure is defined by its 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 the relationship between the hazard and the degree/ extent of the harm to the exposure. Depth 
damage functions which associate flood depths with the proportion of structure and content value losses are used 
to characterize vulnerability for the Tier 2 ERA. 
1.1.1.5 Consequences 
Consequence is a characterization of the harm given an occurrence of the hazard. 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 illustrates the spatial distribution of economic risk by census block to provide an example of how the 
economic risk can be viewed spatially. In this example the darker red colors correspond to greater concentrations 
of damages and risk. Figure 2 provides an illustration of how risk can be viewed on a county by county basis.  
 

 
Figure 2: Example of Spatial Distribution of Economic Risk in Fort Myers/ Cape Coral Area by Census Block 
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Figure 3: Example of Risk Distribution by County 
 
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 Economic Risk Assessment (ERA) Uses & Limitations  
The information developed during this effort is to be used for the following purposes: 

 Understanding 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. 

It is important to note that the risks estimated here are useful for screening level planning but are not 
appropriate for informing investment decisions. Such decision should be based on more site-specific data 
and knowledge. 

 While the Tier 2 ERA only measures storm surge flood damage, it can provide users with rough idea of the 
damages that are possible from the storm. Storm surge inundation footprint is typically significantly larger 
than wave attack or erosion, which tend to be more concentrated to the shoreline. 

 Steps for using the Tier 2 ERA are as follows: 
 Step-1: Clearly define the coastal storm risk problem. The problem should be defined in terms of the 

resource(s) subject to harm, the damage driver (inundation, wave attack, & erosion), and the 
approximate location where the problem is occurring.  
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 Step-2: Determine the spatial extent of the problem based on best professional judgement and/or 
local knowledge. Figure 4 provides an example of the use of the Tier 2 ERA. The oval with the black 
outline is representative of the spatial extent of the problem in this example. 

 Step-3: Using the Tier 2 ERA web application dashboard, (accessible at https://data-
sacs.opendata.arcgis.com/) select census blocks within the impacted boundary defined in step-2. 
Figure 4 provides an example of the use of the Tier 2 ERA. The oval with the black outline is 
representative of the spatial extent of the problem in this example. As shown in  Figure 4, the 
highlighted census blocks are the result of the selection process. The risk is shown in the top corners 
of the illustration represented as expected annual damages. In this case, the damages for the range 
between $60.3M and $97.5M for the selected census blocks.    

 

 
Figure 4: Example of the use of the Tier 2 ERA 

 
 

It is important to note that since the census block is the smallest spatial scale for presentation of the damages, 
care and judgement should be used when trying to get a sense of the risk. The following considerations should be 
taken into account when trying to use this tool for entry level CSRM planning activities: 

 Problems & Hazards – Coastal storm risk management problems can be usually be described in terms of 
an inundation (surge), wave attack, and erosion hazards. Inundation damages tend to have the greatest 
potential to occur over a larger area. Wave attack and erosion hazards tend to be relatively more 
constrained in terms of spatial impact than inundation hazards. The Tier2 economic risk assessment 
damages are entirely based on the inundation hazard and do not account for wave and erosion effects. 
Users must factor in the limitations of using this data based on their local knowledge of hazards.  

  Spatial Extent of Damages - In some cases, anticipated effects may be smaller in spatial impact than the 
entire census block.  

 Hazard Land Interface – Users must be cognizant to 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 from where the damages can originate. The census block flood source could be from 
ocean facing coastline, back bay, surge promulgating up a river or IWW, etc. The Tier 2 ERA does not 
provide any information to allow the users to understand which is driving the risk, nor will it make the 
user aware of the situation. Best professional judgement will be 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. 

 

https://data-sacs.opendata.arcgis.com/
https://data-sacs.opendata.arcgis.com/
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2 Hazus Methodology 
(CONUS) 
Hazus (Hazus) is a multi-hazard loss 
estimation methodology developed by 
the Federal Emergency Management 
Agency (FEMA) for use by federal, state, 
region, local governments, and private 
enterprises in planning for risk mitigation, 
emergency preparedness, response, and 
recovery.  Hazus uses Geographic 
Information Systems (GIS) technology to 
estimate physical, economic, and social 
impact of disasters. Accessed through a 
user interface, Hazus is 

compartmentalized into separate models which 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. 
 
To assess potential impacts of coastal flooding as part of the South Atlantic Comprehensive Study (SACS) the Hazus 
Flood Model was applied.  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 the level of 
uncertainty decreases (Figure 3).  Given the extent of the <AOR> a Level 1 analysis was applied.  This was within 
scope and budget and insured consistency between regions. 
 
 
 
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 and harbors, ferry facilities), 
utilities (waste water, potable water, oil, gas, electric, communication), high potential loss facilities (dams and 
levees, nuclear, hazard material sites, military installations). Using this information, users can carry out 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 increased accuracy. A detailed description 
of the Hazus Flood Model can in Hazus User Manual and Hazus Technical Manual, downloadable 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 North 
Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi, Puerto Rico, and the U.S. Virgin Islands.  The 
complete study area covers approximately 65,000 miles of coastline (Figure 4) and is composed only of regions 
with tidally influenced shorelines vulnerable to hurricane and storm damages.  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. 
 

Figure 5: Levels of Hazus Analysis 
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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.  It should be noted that 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 in order to capture all related 

impacts.  Table 1 shows the study regions by county or 
group of counties for each state in the SACS study area. 

Figure 6: SACS Study Area Boundary 
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Table 1.  Hazus Model Regions by State and County 
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2.3 Hazus Flood Model Inputs 
Hazus Flood Model 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 to those 
presently used by FEMA to produce coastal Flood Insurance Rate Maps (FIRMs).  However, flood hazard results 
may differ from those shown on a coastal FIRM due to a larger range of flood return periods, 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 due to 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 element using a mapping feature.  Figure 3 shows an example of a single county model 
region (Currituck, North Carolina) and the associated selected census blocks.  Figure 6 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. 
 

 
Figure 7.  Example of a Single County Model Region, Census Block Selection (Currituck County, North Carolina) 
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Figure 8.  Example of Multiple County Model Region, Census Block Selection (Florida Counties Impacted by St Johns River) 
 

2.3.3 Topography 
Three options exist for specifying topographic (or bathymetric) data within the Hazus Flood Model: 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 as defined here is a grid of evenly spaced ground elevation data.  The Hazus model interface automatically 
identifies the 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 DEMs are 
produced from high resolution lidar and provided 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 the Flood Model 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 7 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, the Flood Model 
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 each3.  Figure 8 provides an example of 
shoreline generation (black lines) and selection (blue lines) for Currituck, North Carolina. 
 

 
3 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, ensuring each shoreline was attributed with the same shore characterization (coastal) and hazard 
condition(s).   
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Figure 9.  Example DEM Coverage (Currituck County, North Carolina) 
 

 
Figure 10.  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). Table 2 provides the year of the FIS study for each county for which Hazus was 
run. 

2.3.5 Coastal Flood Elevations 
The Hazus Flood Model can assess hazards with return periods ranging from 10 years to 500 years.  For a Level 1 
analysis, two inputs are required to characterize the flood conditions at each shoreline segment:  The 100-year 
flood Stillwater elevation (SWEL) and the 100-year wave setup.  With this information, the model calculates and 
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automatically populates flood elevation values for the 10-year, 50-year, and 500-year return periods using flood 
elevation ratios derived from FIS data and stored with the internal Hazus library.  While these additional return 
period water levels may be edited by the user, this is generally reserved for higher level analyses.  For the present 
study, the 100-year SWEL was taken from FIS studies for each of the relevant counties.  Because it was not always 
specified in each FIS, the 100-year wave setup was assumed to be included in the FIS values for all counties and 
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 4 provides the input SWEL values for each of the model regions for this study.  
The internally calculated 10-year, 50-year, and 500-year SWEL are also provided.  
 

Table 2: FIS by Year and County 

Year of FIS County/State 
1986 Beaufort, SC, Jasper, SC 
1989 Georgetown, SC, 
2002 Okaloosa, FL, 
2003 Charlotte, FL, Horry, SC 
2004 Carteret, NC, Hyde, NC, Pamlico, NC, Tyrrell, NC, Charleston, SC 
2005 Monroe, FL, Onslow, NC 
2006 Escambia, FL, Santa Rosa, FL, Dare, NC 
2007 Gulf, FL, Pender, NC, Washington, NC 
2009 Bay, FL, Miami Dade, FL, Pinellas, FL, Hancock, MS, Bertie, NC 
2010 Mobile, AL, Walton, FL 
2012 Collier, FL, Hernando, FL, Indian River, FL, St Lucie, FL 
2013 Hillsborough, FL, Craven, NC 

2014 Brevard, FL, Broward, FL, Citrus, FL, Franklin, FL, Jefferson, FL, 
Manatee, FL, Pasco, FL, Wakulla, FL, Charlton, GA, Beaufort, NC 

2015 Martin, FL, 
2016 Sarasota, FL, 

2017 Nassau, FL, Palm Beach, FL, Volusia, FL, Camden, GA, Harrison, MS, 
Jackson, MS, Colleton, SC 

2018 

Duval, FL, Flagler, FL, Lee, FL, St Johns, FL, Bryan, GA, Chatham, GA, 
Glynn, GA, Liberty, GA, McIntosh, GA, Brunswick, NC, Camden, NC, 

Chowan, NC, Currituck, NC, Dupin, NC, New Hanover, NC, 
Pasquotank, NC, Perquimans, NC 

2019 Baldwin, AL, Dixie, FL, Levy, FL, Taylor, FL 
 
 

2.3.6 Significant Wave Height  
As part of the flood impact analysis, the Hazus Flood Model requires that a significant wave height at the shoreline 
be specified.  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 SACS Tier 2 Economic Risk Assessment, 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 ds is the local still water depth.  
 
Each state (and sometimes each county) uses a unique format for presenting FIS results.  Each FIS was assessed to 
determine if 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. 
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The Hazus Flood Model also assumes a peak wave period corresponding to the calculated depth-limited wave 
height.  Values for the peak wave period come from an internal look-up 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-year, 50-year, 100-year, and 500-year) is required to 
begin the coastal flood damage assessment.  This function is carried internally by the Hazus Flood Model.  The user 
need only identify either a single hazard for delineation or all hazards for delineation.  Figure 9 shows an example 
of a 10-year floodplain for Currituck County, North Carolina.  For contrast, Figure 10 shows an example of a 500-
year floodplain for the multiple counties of Florida impacted by the St Johns River. 
 

 
Figure 11.  Example of 10-year Floodplain (Currituck County, North Carolina) 
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Figure 12.  Example of a 500-year 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 provides detail on the different FEMA occupancy types. 
 

Table 3: FEMA Occupancy Types 
Damage 
Category 

Occupancy Type 
Name Description 

Residential RES1-1SNB Single Family Residential, 1 story, no basement 
Residential RES1-1SWB Single Family Residential, 1 story, with basement 
Residential RES1-2SNB Single Family Residential, 2 story, no basement 
Residential RES1-2SWB Single Family Residential, 2 story, with basement 
Residential RES1-3SNB Single Family Residential, 3 story, no basement 
Residential RES1-3SWB Single Family Residential, 3 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 
Residential RES3A Multi-Family housing 2 units 
Residential RES3B Multi-Family housing 3-4 units 
Residential RES3C Multi-Family housing 5-10 units 
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Damage 
Category 

Occupancy Type 
Name Description 

Residential RES3D Multi-Family housing 10-19 units 
Residential RES3E Multi-Family housing 20-50 units 
Residential RES3F Multi-Family housing 50 plus units 
Residential RES4 Average Hotel 
Residential RES5 Nursing Home 
Residential RES6 Nursing Home 
Commercial COM1 Average Retail 
Commercial COM2 Average Wholesale 
Commercial COM3 Average Personal & Repair Services 
Commercial COM4 Average Professional Technical Services 
Commercial COM5 Bank 
Commercial COM6 Hospital 
Commercial COM7 Average Medical Office 
Commercial COM8 Average Entertainment/Recreation 
Commercial COM9 Average Theater 
Commercial COM10 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 GOV1 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 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 save time and to provide a sense of the 
structure inventory profile. 
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Table 4. CONUS Surge Elevations by Return Period 
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Figure 13.  Hazus Flood Model Output Option 
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2.4 Assumptions & Limitations 
2.4.1 Hazard Conditions 

 Existing Conditions- All CONUS water levels are based on 10, 50, 100, and 500 year return 
interval events based on FEMA flood information studies.  

 Future Conditions – To represent sea level rise 3’ was added to the existing condition water 
levels. The 3'(CONUS) values were based on NOAA/ USGS tidal gauges with at least 30-40 years 
of data or more.  The intermediate and high SLC curves reach 3' within 50 and 100-year time 
frames respectively. The 50 – 100 years refers to time relative to projected sea level change rates 
as there is no specific time frame defined for the SACS. 

2.4.2 Physical Setting / Performance 
 Existing Conditions – Surface elevations were based on USGS DEMS that are model defaults for 

CONUS areas. Default shoreline boundaries were also used. 
 Shorelines in Hazus are specified in long segments represented by a number of 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 
could be assigned the appropriate coastal or bay value(s). 

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

2.4.3 Exposure 
 Existing Conditions – Structure inventory data for the model runs was based on the 2010 census 

at 2018 price levels.  While the exposure descriptions were based on NSI 2.04 data to save time 
and provide an idea of the structure inventory profile, the exposure used in the consequences 
and risk computations is based in the level 1 General Building Stock Hazus defaults. 

 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 damage functions that come standard with Hazus. 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 
prices.  

 

2.5 Hazus Flood Model Output 
The Hazus Flood Model 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 11 
provides a detailed breakdown of the summary reports (and thus the output types) available from the Hazus Flood 
Model.   
 

2.5.1 Data Exported from Hazus 
Hazus reports damages at the census block level. The Hazus data used in this study is the Generalized Building 
Stock Economic Loss, by Depreciated Replacement. This is taken from both the future and existing condition 
models for all four storm events.  
 

 
4 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 due to other hazard types. (IWR-HEC) 
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2.5.2 Reporting of Hazus Outputs 
Hazus outputs (from the individual model runs) are combined into geographic regions that match the SACS 
planning reaches. These damages at the census block level for storms by return interval making it the highest level 
of detail available. This data is aggregated to multiple different geographic levels (census tracts, counties, and 
planning reaches) to make it easier to interpret.  
 
Individual storms are bundled together into expected annual damages (EAD). The calculation for this is  
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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.  
  

2.5.3 Hazus Model Error & Adjustments 
For each EAD calculation, there is a low and high value reported due to 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 100-year storm would be less than the 50-year 
storm. 
 
The model functioned properly for most of the area. However, problem areas included the St Johns River Basin 
(FL_06), Tampa (FL_11), The Florida Keys (FL_09), and Miami Dade (FL_08).  The problem typically corresponded 
with models that had extreme census block density, more complicated shorelines, or a combination of both. When 
something like this occurred, every step possible (rerunning, splitting up the area, restarting, contacting HAZUS 
support, rebuilding model from scratch, etc.) was taken to try to resolve the issue. Many times, this worked, but as 
noted above there were still areas where Hazus continued to generate the error, regardless of what was tried. It is 
believed that these errors persisted due to a problem/complexity with the internal process that Hazus uses to 
generate depth grids and the way that it stores results in databases. Therefore, a process was developed to adjust 
the results to be more realistic.  
 
To adjust the results to be more realistic, a range of possible values to express the confidence in Hazus outputs are 
reported. Both of these methods use results from the 10-year storm as a starting point and assume those to be 
accurate5. This decision was made because the errors became more frequent and pronounced as the intensity of 
the storm increased. This observation provides support to the decision to use the 10-year storm as a baseline. 
2.5.3.1 Low Range 
The low range is meant to be a conservative approach to correcting 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, 
 
 𝐶𝐶𝐶𝐶𝑟𝑟𝑟𝑟𝑌𝑌𝐶𝐶𝐶𝐶𝑌𝑌𝐶𝐶 𝐿𝐿𝐶𝐶𝐿𝐿 50𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑀𝑀𝑌𝑌𝑀𝑀(10𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷, 50𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷) 
 𝐶𝐶𝐶𝐶𝑟𝑟𝑟𝑟𝑌𝑌𝐶𝐶𝐶𝐶𝑌𝑌𝐶𝐶 𝐿𝐿𝐶𝐶𝐿𝐿 100𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑀𝑀𝑌𝑌𝑀𝑀(10𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷, 50𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷, , 100𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷) 
 𝐶𝐶𝐶𝐶𝑟𝑟𝑟𝑟𝑌𝑌𝐶𝐶𝐶𝐶𝑌𝑌𝐶𝐶 𝐿𝐿𝐶𝐶𝐿𝐿 500𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
𝑀𝑀𝑌𝑌𝑀𝑀(10𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷, 50𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷, , 100𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷, 500𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷) 
 
To illustrate this procedure, below is an example from a census block that has problematic damages from the raw 
Hazus output in the 500-year storm.   

 
5 It was assumed that the10 year storm event results were more likely to be accurate relative to the 50-year,100-
yea, and 500-year events. This was because the 10-year results were consistently more stable than the others. 
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Table 5: Example of Low Range Census Block Damage Adjustment 

 10 Year Damages 50 Year 
Damages 

100 Year 
Damages 

500 Year 
Damages 

Problematic Census Block $50,000 $250,000 $400,000 $100,000 
Low Correction $50,000 $250,000 $400,000 $400,000 

 
This correction was done at the census block level. The low EAD calculation reported use the above corrected 
storm damage estimates. 
 
2.5.3.2 High Range 
The high range is meant to represent a more realistic approach of what damages would be expected had the Hazus 
model behaved properly. The high range identifies individual census blocks where damages have been corrected 
using the procedure outlined in the low range methodology. The high range attempts to estimate what this value 
would have been had it been correctly estimated in Hazus. It does this by using the census blocks from the 
associated planning reach that have reasonable Hazus results for all storm events. What reasonable means in this 
context is that damages in a census blocks fit the seven conditions outlined below.  
 

𝐸𝐸𝑀𝑀𝐸𝐸𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸 50𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ≥ 𝐸𝐸𝑀𝑀𝐸𝐸𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸 10𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 
𝐸𝐸𝑀𝑀𝐸𝐸𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸 100𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ≥ 𝐸𝐸𝑀𝑀𝐸𝐸𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸 500𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 
𝐸𝐸𝑀𝑀𝐸𝐸𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸 500𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ≥ 𝐸𝐸𝑀𝑀𝐸𝐸𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸 100𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 
𝐹𝐹𝐹𝐹𝐶𝐶𝐹𝐹𝑟𝑟𝑌𝑌 10𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ≥ 𝐸𝐸𝑀𝑀𝐸𝐸𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸 10𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 
𝐹𝐹𝐹𝐹𝐶𝐶𝐹𝐹𝑟𝑟𝑌𝑌 50𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ≥ 𝐸𝐸𝑀𝑀𝐸𝐸𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸 50𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 
𝐹𝐹𝐹𝐹𝐶𝐶𝐹𝐹𝑟𝑟𝑌𝑌 100𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ≥ 𝐸𝐸𝑀𝑀𝐸𝐸𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸 100𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 
𝐹𝐹𝐹𝐹𝐶𝐶𝐹𝐹𝑟𝑟𝑌𝑌 500𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ≥ 𝐸𝐸𝑀𝑀𝐸𝐸𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸 500𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 

 
To illustrate this procedure, below is an example from a census block that has problematic damages from the raw 
Hazus output in the 500-year storm. The low correction is provided for context.  
 

Table 6: Example of High Range Census Block Damages Adjustment 
 10Year 

Damages 
50Year 

Damages 
100Year 
Damages 

500Year 
Damages 

% Change from 
100Year Damages 

to 500Year 
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 
Reasonable 
Census Blocks 

$10,000,000 $75,000,000 $100,000,000 $250,000,000 150% 

The reason that $1,000,000 is input for the 500-year storm is because, the average percent change from the 100-
year to 500-year storm for reasonable census blocks from the planning reach is 150%, this value is then applied to 
the problematic census block. This correction was done at the census block level. The high EAD calculation 
reported use the high corrected storm damage estimates and is used in the Tier 2 ERA. 
 
For planning reach 06, in northeast Florida, the 500-year storm would not correctly estimate damages in the whole 
region due to the complexity of the Hazus model. As a result, there were no census blocks that were categorized as 
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“reasonable.” To apply this approach, the percent changes from reasonable census blocks in planning reach 07 
were used. As similar problem presented itself in planning reach 09, the Florida Keys, due the in intricacies of the 
islands. In this instance, the percent changes from reasonable census blocks in planning reach 08 were used.  
 

3 FAST Methodology 
Damage estimates for Puerto Rico and the US Virgin Islands (USVI) were estimated using FEMA’s Flood Assessment 
Structure Tool (FAST). FAST uses the same methodology as the HAZUS application in an open-source python tool 
that allows users to define inputs. Since inputs for the Puerto Rico and the USVI are unavailable in the HAZUS 
application, FAST was used to estimate damages for these areas. The FAST tool and supporting documentation can 
be downloaded from https://github.com/nhrap-hazus/FAST.  
 

3.1 SACS OCONUS Study Area 
The SACS study area outside of the continental US includes Puerto Rico (including the main island and the islands 
of Culebra and Vieques), and the US 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 US Virgin Islands is divided into three. The figures 
below illustrate the delineation of planning reaches for the territories. Building density and home values for PR and 
USVI tend to be lower than the majority of the CONUS study area, which results in lower damages, as shown in 
Section 8.  
 
 

 
Figure 14: Puerto Rico Planning Reaches 

 

https://github.com/nhrap-hazus/FAST
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Figure 15: USVI Planning Reaches 

 

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

3.2.1 Coastal Flood Depths 
Coastal flood depths were developed by USACE Jacksonville District Coastal Engineering and USACE Engineering 
Research & Development Center Coastal & Hydraulics Laboratory (ERDC) for the 10, 20, 50, 100, and 500-year 
events for existing and future conditions. Future conditions included mean sea level rise of 2.33 feet based on 
NOAA tidal gauge data. The annual exceedance probability (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 annual exceedance 
probability (AEP) points were loaded into ArcGIS Pro and water surface elevations for each return period storm 
were contoured using 100 ft. by 100 ft. grid cells. For further reference, please see 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).   
 

https://www.fema.gov/media-library-data/20130726-1820-25045-8292/hzmh2_1_fl_tm.pdf
https://www.fema.gov/media-library-data/20130726-1820-25045-8292/hzmh2_1_fl_tm.pdf


 

Page | 27 
 

3.2.2 Structure Inventory  
GIS point-based structure inventory data used in the FAST tool was obtained from FEMA for Puerto Rico and the 
USVI. This data was developed by FEMA contractors to be used in future General Building Stock (GBS) data for the 
HAZUS application. FEMA obtained building footprints which 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 USVI GIS Division and CoreLogic Parcel-Point data was 
also used to verify the footprint dataset. NOAA LiDAR data were used to obtain first floor foundation heights.  
 
Tax assessor parcel data from the USVI tax assessment office was 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: waste-water treatment plants, cultural features, 
governors’ mansions, pharmacies, places of worship, public schools, solid waste facilities, and major state 
government buildings.  
 
Replacement values were estimated based on the area of the structure and the cost-per-square-foot value 
published within Hazus 4.0. FAST schema attributes assigned to parcel data points and used in the calculation of 
estimated damages include Lat/Long coordinates, building value, content value, occupancy type, number of 
stories, square footage, foundation type, and first floor height.  
 

3.3 FAST Flood Model Outputs 
FAST produces a comma separated value (CSV) file containing each structure point and associated flood damages. 
A separate CSV file is produced for each flood depth raster (associated with the 10, 20, 50, 100, and 500-year 
events). Expected annual damage, or EAD, for each structure was calculated using Reimann Sum midpoint method, 
represented by the following equation: 
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Where 𝐸𝐸 represents each structure point in the data, and 10Yr, 20Yr, 50Yr, 100Yr, and 500Yr damages represent the 
FAST model damage estimates for the 0.10, 0.05, 0.02, 0.01, 0.002 annual frequency probability events, 
respectively.  
 
Flood depth grids were ensured to be monotonically increasing for all five storm frequency events for both Puerto 
Rico and the USVI by completing a raster calculation between each increasing frequency event, for both existing 
and future conditions. Due to some instability in the FAST model code, and not due to actual flood depth rasters, 
damages for the 100-year event, for the existing condition only, were higher than damages for the 500-year event 
for 5 percent of all structures in Puerto Rico. This phenomenon was not present in future damages, nor in damages 
for the USVI. To correct for this instability in existing damage estimates, damages were adjusted as detailed in 
6.3.1, above. For example, for a structure with $6,000 in damages for the 100-year event, and $0 in damages for 
the 500-year event, damages for the 500-year event were modified to $6,000. The decision to not project 
increasing damages for these structures for the 500-year event was based on the fact that a large portion of 
structures had equivalent damages for both the 100 and 500-year 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 
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census block at the most finite level, and not by structure, in this appendix and in other supporting documents for 
SACS. The summation equation for damages is as follows: 
 

�𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖

𝑁𝑁

𝑖𝑖=1

 

 
Where 𝐸𝐸𝐸𝐸𝐸𝐸 is an array of structure-census block pairs, with 𝐸𝐸 representing the structure ID and 𝑗𝑗 representing the 
census block ID. FAST damage estimates by reach for PR and USVI are shown below in Sections 8.7 and 8.8.  
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4 Tier-2 Economic Risk Results 
The ensuing sections provide greater detail on the results generated by the Tier-2 economic risk assessment. The results are divided into CONUS and OCONUS 
sections. These sections are further subdivided into states / territories with results displayed by planning reach. 
 

4.1 Census Place & Census Block Risk Ratings 
For the purposes 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 was assigned a risk rating using the Jenks Natural Breaks Classification method using five 
classification bins (Low Risk, Low-Med Risk, Med Risk, Med-High Risk, and High Risk). Relative risk classifications were made in Table 6.  
 
Table 7: Census Block & Census Place Relative Risk Classification Reference Table 

State/Territory Bin 
Designation 

Regions Included SACS Planning Reaches 
Included 

North Carolina NC Northern & Southern North Carolina NC_01, NC_02 
South Carolina SC Northern & 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 

Southeast Florida + Florida Keys FL_08, FL_09 
SE_FL Southwest Florida + Central Western 

Florida 
FL_10, FL_11 

Northwest Florida + Panhandle FL_12, FL_13 
Alabama AL Alabama Gulf Coast AL_14 

Mississippi MS Mississippi Gulf Coast MS_15 
Puerto Rico PR Entire Island PR_01, PR_02, PR_03, 

PR_04 
U.S. Virgin 

Islands 
VI St Croix, St Thomas, & St Johns VI_01, VI_02 
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Table 8: Census Place & Census Block Risk Bins (NC, SC, & GA) 

Bin Risk 
Census Places Census Blocks 

Low Bound Upper Bound Low Bound Upper Bound 
NC 5-Low Risk $0 $868,054 $0 $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 $0 $2,873,266 $0 $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 $0 $405,404 $0 $89,414 
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 
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Table 9: Census Place & Census Block Risk Bins (FL) 

Bin Risk 
Census Places Census Blocks 

Low Bound Upper Bound Low Bound Upper Bound 
NC_FL 5-Low Risk $0 $4,302,834 $0 $194,288 
NC_FL 4-Low-Med Risk $4,302,835 $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 $4,804,731 
NC_FL 1-High Risk $85,664,629 $146,727,598 $4,804,732 $9,487,968 
            
SE_FL 5-Low Risk $0 $9,751,620 $0 $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 $0 $17,385,488 $0 $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 $0 $632,633 $0 $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 
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Table 10: Census Place & Census Block Risk Bins (AL, MS, PR, & VI) 

Bin Risk 
Census Places Census Blocks 

Low Bound Upper Bound Low Bound Upper Bound 
AL 5-Low Risk $0 $651,795 $0 $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 $1,898,269 $3,791,713 
            
MS 5-Low Risk $0 $2,356,759 $0 $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 $35,943 $0 $7,016 
PR 4-Low-Med Risk $35,943 $104,778 $7,017 $26,559 
PR 3-Med Risk $104,779 $164,254 $26,560 $63,794 
PR 2-Med-High Risk $164,255 $340,538 $63,795 $135,347 
PR 1-High Risk $340,539 $1,866,890 $135,348 $245,025 
            
VI 5-Low Risk $0 $1,878 $0 $10,000 
VI 4-Low-Med Risk $1,879 $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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4.2 Distribution of Risk by Region, State, & Territory Summary6 
As shown in the Table 5, the distribution of the risk is as follows: 

 CONUS/OCONUS – Nearly all of the risk is in the CONUS, while 0.18% is in the OCONUS areas 
 More than 86% of the CONUS risk is in Florida, 7% is in South Carolina. The remaining 6% is in North Carolina, Georgia, Alabama, and Mississippi. 
 Nearly 90% of the OCONUS Risk is located in Puerto Rico. The U.S. Virgin Islands (~10.5%) constitutes the least economic risk, CONUS or OCONUS. 

 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% of the CONUS risk is distributed amongst 
counties on the Southeast, Southwest, Central Western Florida, and the southernmost South Carolina Coast.  The ensuing subsections provide numerous 
graphs and tables to describe the economic risks for the CONUS and OCONUS areas.  
 

 
6 Risk estimates were not rounded because rounding produced significant differences in the overall totals.  
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Figure 16: Tier 2 Economic Risk Assessment Overview 
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Figure 17: CONUS Economic Risk Summary 
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Figure 18: OCONUS Tier 2 Economic Risk Summary 
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4.2.1 North Carolina 
4.2.1.1 NC_01: Northern North Carolina Coast 
This section describes dollar damage storm surge risk for reach NC_01, to the northernmost coastal region of North Carolina. All estimates shown are in FY 2018 price levels. The 
NC_01 Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in NC_01 in the 500-year event flood extent, based on 
the NSI 2.0 structure inventory data for the northern North Carolina coast. The NC_01 Risk Details figure 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 potential. Finally the NC_01 
Consequences & Risk Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.    
 

 
 
 
 
There are approximately 
262,000 structures with a total 
estimated exposure value of 
over $127 billion. Most of the 
assets and asset value is 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, 81 
census places, and ~ 3 million 
acres impacted.  In addition, 
there is also significant 
distribution of risk to more 

rural areas (46-47%). The number of medium to high risk census blocks increases by 266% between existing and future conditions with sea level rise. Overall risk for the planning 
reach ranges between $154 M and $468 M dollars. Of the 18 counties impacted, the greatest risk potential is located in Carteret, Dare, Beaufort, Craven, and Hyde counties. Of 
the 82 impacted census places, Morehead City, New Bern, Fairfield Harbour, Beaufort, and Manteo have the greatest risk potential.  
 

Figure 19: NC_01 Exposure Details 
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Figure 20: NC_01 Risk Details 
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Figure 21: NC_01 Consequences & Risk Details (Top 35 out of 81 census places) 
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4.2.1.2 NC_02: Southern North Carolina 
This section describes dollar damage storm surge risk for reach NC_02, to the southernmost coastal region of North Carolina. All estimates shown are in FY 2018 price levels. The 
NC_02 Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in NC_02 in the 500-year event flood extent, based on 
the NSI 2.0 structure inventory data for the southern North Carolina coast. The NC_02 Risk Details figure 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 potential. Finally the NC_02 
Consequences & Risk Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.    
 
Figure 22: NC_02 Exposure Details 

 
There are approximately 268,000 
structures with a total estimated 
exposure value of over $139 billion. 
Most of the assets and asset value is 
single family residential, multi-family 
residential and commercial. The 
exposure includes 7 counties, 43 
census places, 3700 census blocks, and 
777,000 acres. 
 
Southern North Carolina has 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 range from 6.3 – 14.5 ft in 
existing conditions to 9.3 – 17.5 ft in 
future conditions. 
 
Overall risk for the planning reach 
ranges between $155 M and $324 M 
dollars, with most of the risk in the 
aforementioned four counties. Of the 
7 counties impacted, the greatest risk 

potential is located in New Hanover, Brunswick, Onslow and Pender counties. Of the 42 impacted census places, Oak Island, Wilmington, Carolina Beach, Wrightsville Beach, 
Holden Beach, Ocean Isle Beach, and Surf City have the greatest risk potential, accounting for roughly 70% of the census place risk. In addition, the distribution of risk to more 
rural areas is much less significant in comparison to NC_01 (~16%). The number of medium to high risk census blocks increases by 96% between existing and future conditions 
with sea level rise.  
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Figure 23: NC_02 Risk Details 
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Figure 24: NC_02 Consequences & Risk Details (Top 35 out of 42 census places) 
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4.2.2 South Carolina 
4.2.2.1 SC_03: Northern South Carolina Coast 
This section describes dollar damage storm surge risk for reach SC_03, to the northernmost coastal region of South Carolina. All estimates shown are in FY 2018 price levels. The 
SC_03 Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in SC_03 in the 500-year event flood extent, based on 
the NSI 2.0 structure inventory data for the northern South Carolina coastal region. The SC_03 Risk Details figure 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 potential. Finally the SC_03 
Consequences & Risk Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.    

 
 
There are approximately 
169,000 structures with a total 
estimated exposure value of 
over $129 billion. Most of the 
assets and asset value is single 
family residential, multi-family 
residential and commercial. 
Multifamily residential 
buildings comprise roughly 41% 
of the exposure value, but 22% 
of the assets. The exposure 
extent includes 4 counties, 16 
census places, 4068 census 
blocks, and ~800,000 acres. 
 
Northern South Carolina has 
primarily ocean facing shoreline 
that is susceptible to flood 
hazards.  Hazards propagate 
over shorelines located in Horry 
and Georgetown counties. 
Maximum surge depths range 
from 8.3 – 16.7 ft in existing 
conditions to 11.3 – 19.7 ft in 
future conditions. 
 

Overall risk for the planning reach ranges between $133 M and $286 M dollars. Of the 4 counties impacted, the greatest risk potential is in Horry and Georgetown counties. 
There is potential for relatively small coastal flood impacts in Williamsburg, and Marion counties.  Of the 16 impacted 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 roughly 
40% of the census place risk. In addition, the 50-51% of risk tends to be in more rural areas. The number of medium to high risk census blocks increases by 117% between 
existing and future conditions with sea level rise.  

Figure 25: SC_03 Exposure Details 
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Figure 26: SC_03 Risk Details 
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Figure 27: SC_03 Consequences & Risk Details 
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4.2.2.2 SC_04: Southern South Carolina Coast 
This section describes dollar damage storm surge risk for reach SC_04, the southernmost coastal region of South Carolina. All estimates shown are in FY 2018 price levels. The 
SC_04 Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in SC_04 in the 500-year event flood extent, based on 
the NSI 2.0 structure inventory data for the southern South Carolina coastal region. The SC_04 Risk Details figure 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 potential. Finally, the SC_04 
Consequences & Risk Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.    

 
 
 
There are approximately 342,000 
structures with a total estimated exposure 
value of over $224 billion. Most of the 
assets and asset value is single family 
residential, multi-family residential and 
commercial. Single family residences 
comprise 80% of the buildings and 53% of 
the exposed value. Commercial buildings 
comprise 25% of the exposure value, and 
9% of the assets. Multifamily residential 
buildings comprise roughly 15% of the 
exposure value, and 8% of the assets. The 
exposure extent includes 7 counties, 32 
census places, 9995 census blocks, and 
~1.5 million acres. 
 
Southern South Carolina has 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 range from 6.2 – 
15.9 ft in existing conditions to 9.2 – 18.9 
ft in future conditions. 

 
Overall risk for the planning reach ranges between $749 M and $1.6 B dollars. Of the 7 counties impacted, the greatest risk potential 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 impacted census places, most of the 
census place risk is concentrated in Charleston (~26%), Hilton Head Island (~26%), and Mount Pleasant (~25%). In addition, the 21-22% of risk tends to be in more rural areas. 
The number of medium to high risk census blocks increases by 135% between existing and future conditions with sea level rise.  
 
 
 

Figure 28: SC_04 Exposure Details 
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Figure 29: SC_04 Risk Details 
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Figure 30: SC_04 Consequences & Risk Details 

 
 
 
 
 
 
 
 
 



 

Page | 49 
 

4.2.3 Georgia 
4.2.3.1 GA_05: Coastal Georgia 
This section describes dollar damage storm surge risk for reach GA_05, to the coastal region of Georgia. All estimates shown are in FY 2018 price levels. The GA_05 Exposure 
Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in GA_05 in the 500-year event flood extent, based on the NSI 2.0 
structure inventory data for the Georgia coastal region. The GA_05 Risk Details figure 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 potential. Finally, the GA_05 Consequences & Risk 
Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.    
 
Figure 31: GA_05 Exposure Details 

 
There are approximately 216,000 
structures with a total estimated 
exposure value of over $131 billion. 
Most of the assets and asset value is 
single family residential, multi-family 
residential and commercial. Single 
family residences comprise 76% of 
the buildings and 44% of the 
exposed value. Commercial 
buildings comprise 9% of the 
exposure value, and 32% of the 
assets. Multifamily residential 
buildings comprise roughly 12% of 
the exposure value, and13% of the 
assets. The exposure extent includes 
8 counties, 30 census places, 5006 
census blocks, and ~1.2 million 
acres. 
 
Coastal Georgia has primarily ocean 
facing shoreline that is susceptible 
to flood hazards.  Hazards propagate 
over shorelines located in Chatham, 
Glynn, Camden, Bryan, Liberty, and 
McIntosh counties. Maximum surge 

depths range from 5.7 – 11.8 ft in existing conditions to 8.7 – 14.8 ft in future conditions.  
 
Overall risk for the planning reach ranges between $134 M and $383 M dollars. Of the 8 counties impacted, the greatest risk potential is in Chatham, Glynn, Camden, Bryan, 
Liberty, and McIntosh counties.  There is potential for relatively smaller coastal flood impacts in Charlton, and Brantley counties.  Of the 31 impacted census places, the top 5 
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riskiest population centers include St. Simons, Skidaway Island, Wilmington Island, Savannah, and Brunswick. In addition, the 27-29% of risk tends to be in more rural areas. The 
number of medium to high risk census blocks increases by 220% between existing and future conditions with sea level rise.  
 
Figure 32: SC_04 Risk Details 
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Figure 33: GA_05 Consequences & Risk Details 
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4.2.4 Florida 
4.2.4.1 FL_06: Northeast Florida Coast 
This section describes coastal storm dollar damage risk for reach FL_06, which includes the Northeast Floridian coastline. All estimates shown are in FY 2018 price levels. The 
FL_06 Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in FL_06 in the 500-year event flood extent, based on 
the NSI 2.0 structure inventory data for the Northeast Florida coastal region. The FL_06 Risk Details figure 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 potential. Finally, the FL_06 
Consequences & Risk Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.    
 
Figure 34: FL_06 Exposure Details 

There are approximately 814,000 
structures with a total estimated 
exposure value of over $478 billion. 
Most of the assets and asset value 
is single family residential, multi-
family residential and commercial. 
Single family residences comprise 
77% of the buildings and 48% of the 
exposed value. Commercial 
buildings comprise 8% of the 
exposure value, and 28% of the 
assets. Multifamily residential 
buildings comprise roughly 16% of 
the exposure value, and 12% of the 
assets. The exposure extent 
includes 8 counties, 55 census 
places, 9988 census blocks, and 
~1.3 million acres. 
 
Coastal Northeast Florida has 
primarily ocean facing shoreline, 
riverine, and intra-coastal 
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 range from 4.3 – 10.8 ft in existing conditions to 7.3 – 13.8 ft in future conditions. As illustrated in the FL_06 Risk Details figure, 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 $460 M and $1.14 B dollars. Of the 8 counties impacted, the greatest risk potential is in Duval, St Johns, Volusia, Clay, Flagler, 
and Nassau counties.  There is potential for relatively smaller coastal flood impacts in Putnam, and Lake counties.  Of the 55 impacted census places, the top 5 riskiest population 
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centers include Jacksonville (~34%), Palm Valley (~15%), St Augustine, New Smyrna, and Daytona Beach. In addition, the 13-14% of the risk tends to be distributed in more rural 
areas. The number of medium to high risk census blocks increases by 178% between existing and future conditions with sea level rise. 
Figure 35: FL_06 Risk Details 
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Figure 36: FL_06 Consequences & Risk Details (Top 35 out of 55 census places) 
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4.2.4.2 FL_07: Central Eastern Florida Coast 
This section describes dollar damage storm surge risk for reach FL_07, which includes the central eastern portion of the Floridian coastline. All estimates shown are in FY 2018 
price levels. The FL_07 Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in FL_07 in the 500-year event flood 
extent, based on the NSI 2.0 structure inventory data for the Central Eastern Florida coastal region. The FL_07 Risk Details figure 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 
potential. Finally, the FL_07 Consequences & Risk Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP 
event per census place.    
Figure 37: FL_07 Exposure Details 

There are approximately 464,000 
structures with a total estimated 
exposure value of over $289 
billion. Most of the assets and 
asset value is single family 
residential, multi-family 
residential and commercial. Single 
family residences comprise 77% 
of the buildings and 47% of the 
exposed value. Commercial 
buildings comprise ~9% of the 
assets, and 23% of the exposed 
value. Multifamily residential 
buildings comprise roughly 11% of 
the assets, and 24% of the 
exposed value. The exposure 
extent includes 4 counties, 54 
census places, 5562 census 
blocks, and ~295,000 acres. 
 
The Central Eastern Florida Coast 
has ocean facing, backbay, and 
riverine shorelines that are 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 range from 3.6 – 10.5 ft in existing conditions to 6.6 – 13.5 ft in future conditions. As illustrated in the FL_07 Risk Details figure, the 
risk is also present in communities along the Indian River Lagoon. 
Overall risk for the planning reach ranges between $394 M and $893 M dollars. Of the 4 counties impacted, the coastal storm risk is located in the coastal communities of  
Brevard, Martin, Indian River, and St Lucie counties.  Of the 53 impacted census places, the top 5 riskiest population centers include Merritt Island (~27%), Indian Harbour Beach 
(~7%), Cocoa Beach, Palm City, and Vero Beach. In addition, 17-18% of the risk tends to be distributed in more rural areas. The number of medium to high risk census blocks 
increases by 152% between existing and future conditions with sea level rise. 
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Figure 38: FL_07 Risk Details 
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Figure 39: FL_07 Consequences & Risk Details (Top 35 out of 53 census places) 
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4.2.4.3 FL_08: Southeast Florida Coast 
This section describes dollar damage storm surge risk for reach FL_08, which includes the Southeast Florida coastline. All estimates shown are in FY 2018 price levels. The FL_08 
Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in FL_08 in the 500-year event flood extent, based on the NSI 
2.0 structure inventory data for the Southeast Florida coastal region. The FL_08 Risk Details figure 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 potential. Finally, the FL_08 Consequences 
& Risk Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.    

 
Figure 40: FL_08 Exposure Details 
There are approximately 2 
million structures with a total 
estimated exposure value of 
over $1.1 trillion. Most of the 
assets and asset value is single 
family residential, multi-family 
residential and commercial. 
Single family residences 
comprise 72% of the buildings 
and 39% of the exposed value. 
Commercial buildings comprise 
~15% of the assets, and 35% of 
the exposed value. Multifamily 
residential buildings comprise 
roughly 10% of the assets, and 
18% of the exposed value. The 
exposure extent includes3 
counties, 140 census places, 
49,233 census blocks, and 
~863,000 acres. 
 
The Southeast Florida Coast has 
ocean facing, back-bay, and 
riverine shorelines and canal 
structures that are 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 range from 4.3 – 12.3 ft in existing 
conditions to 7.3 – 15.3 ft in future conditions. As illustrated in the FL_08 Risk Details figure, coastal flood risk can penetrate further inland due to the rivers and canal 
infrastructure. 
Overall risk for the planning reach ranges between $3.6 B and $11.2 B dollars. Of the 3 counties impacted, 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 impacted census places, the riskiest population centers include Miami, Pembroke Pines, Fort 
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Lauderdale, Hialeah, Doral, Miramar, and Miami Beach. In addition, 6-7% of the risk tends to be distributed in more rural areas. The number of medium to high risk census blocks 
increases by 326% between existing and future conditions with sea level rise. 
Figure 41: FL_08 Risk Details 
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Figure 42: FL_08 Consequences & Risk Details (Top 35 of 140 Census Places) 
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4.2.4.4 FL_09: Florida Keys 
This section describes dollar damage storm surge risk for reach FL_09, which includes the Florida Keys. All estimates shown are in FY 2018 price levels. The FL_09 Exposure 
Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in FL_09 in the 500-year event flood extent, based on the NSI 2.0 
structure inventory data for the Florida Keys coastal region. The FL_09 Risk Details figure 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 potential. Finally, the FL_09 Consequences & Risk 

Details figure provides a more 
detailed and comprehensive 
tabular account of the existing and 
future consequences per AEP 
event per census place.    
 
Figure 43: FL_09 Exposure Details 
There are approximately 93,000 
structures with a total estimated 
exposure value of over $60 billion. 
Most of the assets and asset value 
is single family residential, multi-
family residential and commercial. 
Single family residences comprise 
64% of the buildings and 37% of 
the exposed value. Commercial 
buildings comprise ~12% of the 
assets, and 22% of the exposed 
value. Multifamily residential 
buildings comprise roughly 20% of 
the assets, and 36% of the exposed 
value. The exposure extent 
includes 1 county, 9 census places, 
1359 census blocks, and ~67,200 
acres. 
 
The Florida Keys has shorelines 
that are 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 range from 5.5 – 17.7 ft in existing conditions to 8.5 – 20.7 ft in future conditions. Overall risk for the planning reach ranges 
between $223M and $577M dollars and is located in Monroe County, Fl.  Of the 8 impacted census places, the riskiest population centers include Key West (47%), Marathon 
(18%), Islamorada (16%), and Key Largo (12%). In addition, 8-10% of the risk tends to be distributed in more rural areas. The number of medium to high risk census blocks 
increases by 187% between existing and future conditions with sea level rise. 
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Figure 44: FL_09 Risk Details 

 
Figure 45: FL_09 Consequences & Risk Details 
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4.2.4.5 FL_10: Southwest Florida Coast 
This section describes dollar damage storm surge risk for reach FL_10, which includes the Southwest Florida Coast. All estimates shown are in FY 2018 price levels. The FL_10 
Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in FL_10 in the 500-year event flood extent, based on the NSI 
2.0 structure inventory data for the Southwest Florida Coast. The FL_10 Risk Details figure 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 potential. Finally, the FL_10 Consequences & Risk 
Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.    
 
Figure 46: FL_10 Exposure Details 

There are approximately 
936,000 structures with a 
total estimated exposure 
value of over $620 billion. 
Most of the assets and asset 
value is single family 
residential, multi-family 
residential and commercial. 
Single family residences 
comprise 70% of the 
buildings and 44% of the 
exposed value. Commercial 
buildings comprise ~8% of 
the assets, and 21% of the 
exposed value. Multifamily 
residential buildings 
comprise roughly 19% of the 
assets, and 30% of the 
exposed value. The exposure 
extent includes 8 counties, 
103 census places, 25,029 
census blocks, and ~2.4 
million acres. 
 
Coastal Southwest Florida 
has ocean-facing, back-bay, 
and riverine shorelines that 
are 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 range from 5.6 
– 15.7 ft in existing conditions to 8.6– 18.7 ft in future conditions. Overall risk for the planning reach ranges between $3B and $6B dollars.  Out of the 8 counties impacted, the 
coastal storm risk is located primarily Lee, Collier, Charlotte, Sarasota, and Manatee counties.  Of the 103 impacted census places, the riskiest population centers include Cape 
Coral (36%), Bonita Springs, Iona, Marco Island, and Port Charlotte. In addition, 18-21% 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% between existing and future conditions with sea level rise. 
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Figure 47: FL_10 Risk Details 
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Figure 48: FL_10 Consequences & Risk Details (Top 35 out of 103 census places) 
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4.2.4.6 FL_11: Central Western Florida Coast 
This section describes dollar damage storm surge risk for reach FL_11, which includes the Central Western Florida Coast.  All estimates shown are in FY 2018 price levels. The 
FL_11 Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in FL_11 in the 500-year event flood extent, based on 
the NSI 2.0 structure inventory data for the Central Western Florida Coast. The FL_11 Risk Details figure 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 potential. Finally, the FL_11 
Consequences & Risk Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.   
Figure 49: FL_11 Exposure Details 

There are approximately 900,000 
structures with a total estimated 
exposure value of over $593 billion. 
Most of the assets and asset value is 
single family residential, multi-family 
residential and commercial. Single 
family residences comprise 72% of 
the buildings and 37% of the exposed 
value. Commercial buildings 
comprise ~10% of the assets, and 
29% of the exposed value. 
Multifamily residential buildings 
comprise roughly 15% of the assets, 
and 26% of the exposed value. The 
exposure extent includes 6 counties, 
83 census places, 15,074 census 
blocks, and ~657,000 acres 
 
West Central Florida has ocean-
facing, back-bay, and riverine 
shorelines that are 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 range from 5.8 – 16.7 ft in existing conditions to 8.8– 19.7 ft in future conditions. Overall risk for the planning reach ranges between $1.5B and $3.5B 
dollars.  Out of the 6 counties impacted, the coastal storm risk is located primarily Pinellas, Hillsborough, Pasco, and Citrus counties.  Out of the 83 impacted census places, the 
riskiest population centers include St Petersburgh (29%), Tampa, and Clearwater. Census place risk is fairly dispersed except for St Petersburg, which accounts for close to a third 
of the risk for the census places within this planning reach. In addition, 9-10% 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% between existing and future conditions with sea level rise. 
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Figure 50: FL_11 Risk Details 
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Figure 51: FL_11 Consequences & Risk Details (Top 35 out of 83 census places) 

 
 
 
 
 
 
 



 

Page | 69 
 

 
4.2.4.7 FL_12: Northwest Florida Coast 
This section describes dollar damage storm surge risk for reach FL_12, which includes the Northwest Florida Coast. All estimates shown are in FY 2018 price levels. The FL_12 
Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in FL_12 in the 500-year event flood extent, based on the NSI 
2.0 structure inventory data for the Northwest Florida Coast. The FL_12 Risk Details figure 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 potential. Finally, the FL_12 Consequences & Risk 
Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.   
 
Figure 52: FL_12 Exposure Details 

 
There are approximately 34,000 
structures with a total estimated 
exposure value of over $11 
billion. Most of the assets and 
asset value is single family 
residential, multi-family 
residential and commercial. 
Single family residences 
comprise 54% of the buildings 
and 54% of the exposed value. 
Commercial buildings comprise 
~5% of the assets, and 16% of 
the exposed value. Multifamily 
residential buildings comprise 
roughly 38% of the assets, and 
21% of the exposed value. The 
exposure extent includes 5 
counties, 9 census places, 1,269 
census blocks, and ~586,000 
acres. 
 
Northwest Florida has ocean-
facing, back-bay, and riverine 
shorelines that are 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 range from 8.8 – 20.8 ft in existing conditions to 11.8– 23.8 ft in 
future conditions. Overall risk for the planning reach ranges between $38.3M and $66.9M dollars.  Out of the 5 counties impacted, the coastal storm risk is located primarily 
Wakulla, Dixie, and Taylor counties.  Out of the 9 impacted census places, the riskiest population centers include Panacea (42%), and Steinhatchee (34%). Northwest Florida is 
the most rural planning reach in the state, with 70-72% of the storm surge risk distributed in more rural areas. The number of medium to high risk census blocks increases by 
75% between existing and future conditions with sea level rise. 
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Figure 53: FL_12 Risk Details 

 
Figure 54: FL_12 Consequences & Risk Details 
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4.2.4.8 FL_13: Florida Panhandle 
This section describes dollar damage storm surge risk for reach FL_13, which includes the coastal areas along the Florida Panhandle. All estimates shown are in FY 2018 price 
levels. The FL_13 Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in FL_13 in the 500-year event flood extent, 
based on the NSI 2.0 structure inventory data for the Florida Panhandle. The FL_13 Risk Details figure 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 potential. Finally, the FL_13 
Consequences & Risk Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.   
 
Figure 55: FL_13 Exposure Details 

There are approximately 379,000 
structures with a total estimated 
exposure value of over $225 billion. 
Most of the assets and asset value is 
single family residential, multi-family 
residential and commercial. Single 
family residences comprise 75% of 
the buildings and 44% of the 
exposed value. Commercial 
buildings comprise ~9% of the 
assets, and 27% of the exposed 
value. Multifamily residential 
buildings comprise roughly 14% of 
the assets, and 20% of the exposed 
value. The exposure extent includes 
9 counties, 60 census places, 6,052 
census blocks, and ~735,000 acres. 
 
The Florida Panhandle has ocean-
facing, back-bay, and riverine 
shorelines that are 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 range from 4.6 – 15.9 ft in existing conditions to 7.6– 18.9 ft in future conditions. Overall risk for the planning reach ranges between $259M and $532M dollars.  Out of 
the 9 counties impacted, the coastal storm risk is located primarily in Okaloosa, Bay, Walton, and Escambia counties.  Out of the 60 impacted census places, the riskiest 
population centers include Miramar Beach, Destin, Upper Grand Lagoon, Panama City, Fort Walton Beach, and Lynn Haven. Census place risk is broadly distributed amongst the 
remaining census places in this planning reach. Approximately 41-45% of the storm surge risk distributed in more rural areas. The number of medium to high risk census blocks 
increases by 122% between existing and future conditions with sea level rise. 
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Figure 56: FL_13 Risk Details 
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Figure 57: FL_13 Consequences & Risk Details (Top 35 out of 60 census places) 
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4.2.5 Alabama 
4.2.5.1 AL_14: Alabama Gulf Coast 
This section describes dollar damage storm surge risk for reach AL_14, which includes the Alabama Gulf Coast. All estimates shown are in FY 2018 price levels. The AL_14 
Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in AL_14 in the 500-year event flood extent, based on the NSI 
2.0 structure inventory data for the Alabama Gulf Coast. The AL_14 Risk Details figure 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 potential. Finally, the AL_14 Consequences & Risk 
Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.   
 
Figure 58: AL_14 Exposure Details 

There are approximately 190,000 
structures with a total estimated 
exposure value of over $113 
billion. Most of the assets and 
asset value is single family 
residential, multi-family 
residential and commercial. 
Single family residences comprise 
78% of the buildings and 45% of 
the exposed value. Commercial 
buildings comprise ~10% of the 
assets, and 30% of the exposed 
value. Multifamily residential 
buildings comprise roughly 9% of 
the assets, and 15% of the 
exposed value. The exposure 
extent includes 5 counties, 26 
census places, 2,567 census 
blocks, and ~477,000 acres. 
 
The Alabama Gulf Coast has 
ocean-facing, back-bay, and 
riverine shorelines that are that 
are susceptible to coastal flood 
hazards.  Storm surge can 
propagate over the shorelines 
located in Mobile and Baldwin 

counties. Maximum surge depths range from 5.0 – 13.5 ft in existing conditions to 8.0– 16.5 ft in future conditions. Overall risk for the planning reach ranges between $91M and 
$175M dollars.  Out of the 5 counties impacted, the coastal storm risk is located primarily in Baldwin, and Mobile counties.  Out of the 26 impacted census places, the riskiest 
population centers include Orange Beach (36%), Mobile (25%), and Gulf Shores (18%). Census place risk is broadly distributed amongst the remaining census places in this 
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planning reach. Approximately 41-45% of the storm surge risk distributed in more rural areas. The number of medium to high risk census blocks increases by 115% between 
existing and future conditions with sea level rise. 
Figure 59: AL_14 Risk Details 
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Figure 60: AL_14 Consequences & Risk Details 
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4.2.6 Mississippi 
4.2.6.1 MS_15: Mississippi Gulf Coast 
This section describes dollar damage storm surge risk for reach MS_15, which includes the Mississippi Gulf Coast. All estimates shown are in FY 2018 price levels. The MS_15 
Exposure Details figure displays the number, occupancy type, and total value (structure + content + vehicle value) in MS_15 in the 500-year event flood extent, based on the NSI 
2.0 structure inventory data for the Mississippi Gulf Coast. The MS_15 Risk Details figure 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 potential. Finally, the MS_15 Consequences & Risk 
Details figure provides a more detailed and comprehensive tabular account of the existing and future consequences per AEP event per census place.   
Figure 61: MS_15 Exposure Details 

There are approximately 
154,000 structures with a 
total estimated exposure 
value of over $84 billion. 
Most of the assets and asset 
value is single family 
residential, multi-family 
residential and commercial. 
Single family residences 
comprise 80% of the 
buildings and 51% of the 
exposed value. Commercial 
buildings comprise ~8% of 
the assets, and 31% of the 
exposed value. Multifamily 
residential buildings 
comprise roughly 10% of the 
assets, and 10% of the 
exposed value. The exposure 
extent includes 3 counties, 
24 census places, 5,575 
census blocks, and ~491,000 
acres. 
The Mississippi Gulf Coast 
has ocean-facing, back-bay, 
and riverine shorelines that 
are that are susceptible to 
coastal flood hazards.  Storm 

surge can propagate over the shorelines located in Jackson Harrison, and Hancock counties. Maximum surge depths range from 9.5 – 22.0 ft in existing conditions to 12.5– 25.0 
ft in future conditions. Overall risk for the planning reach ranges between $243M and $414M dollars.  All Mississippi Gulf coastal storm risk is in Jackson Harrison, and Hancock 
counties.  Out of the 24 impacted census places, the riskiest population centers include Pascagoula, Biloxi, Gulfport, Bay St. Louis, Moss Point, Gautier, and Pass Christian. Census 
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place risk is broadly distributed amongst the remaining census places for this planning reach.  Approximately 9-10% of the storm surge risk distributed in more rural areas. The 
number of medium to high risk census blocks increases by 77% between existing and future conditions with sea level rise. 
Figure 62: MS_15 Risk Details 
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Figure 63: MS_15 Consequences & Risk Details 
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4.2.7 Puerto Rico 
4.2.7.1 PR_01: Northwest Puerto Rico Coast 
This section describes dollar damage storm surge risk for reach PR_01, which includes the Northwest Puerto Rico Coast. All estimates shown are in FY 2018 price levels. The 
PR_01 Exposure Details figure displays the number, occupancy type, and total value (structure + content value) in PR_01 in the 500-year event flood extent, based on the FEMA  
structure inventory data for the Northwest Puerto Rico Coast. The PR_01 Risk Details figure 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 potential. Finally, the PR_01 Consequences & 
Risk Details figure 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 over $625M. 
Most of the assets and asset value is single 
family residential, and multi-family residential. 
Single family residences comprise 93% of the 
buildings and 75% of the exposed value. 
Multifamily residential buildings comprise 
roughly 6% of the assets, and 22% of the 
exposed value. The exposure extent includes 8 
municipalities, 9 census places, 321 census 
blocks, and ~8,000 acres. 
 
Municipalities along the Northwest Puerto Rico 
coast that have shorelines that are susceptible 
to coastal flood hazards include Rincon, 
Mayaguez, Isabela, Hatillo, Camuy, Anasco, 
Aguadilla, and Aguada.   Maximum flood depths 
range from 6 – 11 ft in existing conditions to 7.7 
– 13.2 ft in future conditions. Overall risk for the 
planning reach ranges between $412K and 
$1.7M dollars.  Of the 8 impacted PR_01 
municipalities most of the coastal storm risk is in 
Mayaguez, Anasco, and Rincon. Out of the 9 
impacted census places, the riskiest population 
centers include Mayaguez (78%), La Playa (12%), 
and Stella (8%). Approximately 74% of the storm 
surge risk distributed in more rural areas in 
existing conditions. However, the proportion of 
the risk located in rural areas is expected to 

Figure 64: PR_01 Exposure Details 
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diminish to ~35% due to significant risk increases in more populated places. The number of medium to high risk census blocks increases by 300% between existing and future 
conditions with sea level rise. 
 
Figure 65: PR_01 Risk Details 

 
 
 



 

Page | 82 
 

Figure 66: Consequences & Risk Details 
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4.2.7.2 PR_02: North Central Puerto Rico Coast 
This section describes dollar damage storm surge risk for reach PR_02, which includes the North Central Puerto Rico Coast. All estimates shown are in FY 2018 price levels. The 
PR_02 Exposure Details figure displays the number, occupancy type, and total value (structure + content value) in PR_02 in the 500-year event flood extent, based on FEMA 
structure inventory data for the North Central Puerto Rico Coast. The PR_02 Risk Details figure 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 potential. Finally, the PR_02 Consequences & 
Risk Details figure 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 over $330M in this planning 
reach. Most of the assets and asset value is single family 
residential, and multi-family residential. Single family 
residences comprise 97% of the buildings and 81% of the 
exposed value. Multifamily residential buildings comprise 
roughly 3% of the assets, and 17% of the exposed value. 
The exposure extent includes 5 counties, 5 census places, 
221 census blocks, and ~11,000 acres. 
 
Municipalities along the North Central Puerto Rico coast 
that have shorelines that are susceptible to coastal flood 
hazards include Vega Baja, Vega Alta, Manati, Barceloneta, 
and Arecibo.   Maximum flood depths range from 6 – 11 ft 
in existing conditions to 7.7 – 13.2 ft in future conditions. 
Overall risk for the planning reach ranges between $412K 
and $1.7M dollars.  Of the 8 impacted PR_01 
municipalities most of the coastal storm risk is in 
Mayaguez, Anasco, and Rincon. Out of the 5 impacted 
census places, the riskiest population centers include 
Arecibo (68%), Vega Baja(20%), and Barceloneta(11%). 
 
Approximately 56% of the storm surge risk distributed in 
more rural areas in existing conditions. However, the 
proportion of the risk located in rural areas is expected to 
diminish to ~53% due to significant risk increases in more 
populated places. The number of census blocks with 
medium to high risk increases from 1 to 9 between existing 
and future conditions with sea level rise. 

 

Figure 67: PR_02 Exposure Details 
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Figure 68: PR_02 Risk Details 

 
Figure 69: PR_02 Consequences & Risk Details 
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4.2.7.3 PR_03: Southern Puerto Rico Coast 
This section describes dollar damage storm surge risk for reach PR_03, which includes the Southern Puerto Rico Coast. All estimates shown are in FY 2018 price levels. The PR_03 
Exposure Details figure displays the number, occupancy type, and total exposure value (structure + content value) in PR_03 in the 500-year event flood extent, based on FEMA 
structure inventory data for the Southern Puerto Rico Coast. The PR_03 Risk Details figure 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 potential. Finally, the PR_03 Consequences & Risk 
Details figure 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 over $2B in this planning 
reach. Most of the assets and asset value is single family 
residential, and multi-family residential structures. Single 
family residences comprise 96% of the buildings and 85% 
of the exposed value. Multifamily residential buildings 
comprise roughly 4% of the assets, and 14% of the 
exposed value. The exposure extent includes 12 counties, 
19 census places, 799 census blocks, and ~48,000 acres. 
 
All 12 municipalities along the southern and southwestern 
coast of Puerto Rico have shorelines that are susceptible 
to coastal flood hazards. (See PR_03 Risk Details).   
Maximum flood depths range from 6 – 13 ft in existing 
conditions to 9 – 15 ft in future conditions. Overall risk for 
the planning reach ranges between $5.3M and $16.6M 
dollars in expected annual damages (EAD).  Of the 12 
impacted PR_03 municipalities most of the coastal storm 
risk is in Salinas (31%), Cabo Rojo (12%), Ponce (11%), 
Santa Isabel (9%), Lajas (8%), Guayama (7%), Juana Diaz 
(7%) and Guayanilla (5%). Out of the 19 impacted census 
places, the riskiest population centers include Ponce 
(25%), Playita (20%), Playita Cortada (13%), Potala Pastillo 
(11%), Guanica (10%), and La Parguera (7%). 
 
Approximately 76% of the storm surge risk distributed in 
more rural areas in existing conditions. However, the 
proportion of the risk located in rural areas is expected to 
diminish to ~66% due to significant risk increases in more 
populated places. The number of census blocks with 

medium to high risk increases by 280% between existing and future conditions with sea level rise. 
 
 

Figure 70: PR_03 Exposure Details 
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Figure 71: PR_03 Risk Details 
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Figure 72: PR_03 Consequences & Risk Details 
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4.2.7.4 PR_04: Northeastern Puerto Rico 
This section describes dollar damage storm surge risk for reach PR_04, which includes the Northeastern Puerto Rico Coast as well as the islands of Culebra and Vieques. All 
estimates shown are in FY 2018 price levels. The PR_04 Exposure Details figure displays the number, occupancy type, and total exposure value (structure + content value) in 
PR_04 in the 500-year event flood extent, based on FEMA structure inventory data for the Northeastern Puerto Rico Coast. The PR_04 Risk Details figure 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 potential. Finally, the PR_04 Consequences & Risk Details figure provides a more detailed and comprehensive tabular account of the existing and future 
consequences per AEP event per census place.  

 
 

Reach PR_04 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 over $7.4B in this 
planning reach. Most of the assets and asset value is 
single family residential, and multi-family residential 
structures. Single family residences comprise 91% of 
the buildings and 66% of the exposed value. 
Multifamily residential buildings comprise roughly 8% 
of the assets, and 31% of the exposed value. The 
exposure extent includes 19 municipalities, 28 census 
places, 2339 census blocks, and ~65,000 acres.  
 
All 19 municipalities along the northeast coast of 
Puerto Rico have shorelines that are susceptible to 
coastal flood hazards. (See PR_04 Risk Details).   
Maximum flood depths range from 1.5 – 14 ft in 
existing conditions to 5.1 – 16 ft in future conditions. 
Overall risk for the planning reach ranges between 
$5.3M and $32M dollars in expected annual damages 
(EAD).  Of the 19 impacted PR_04 municipalities most 
of the coastal storm risk is in San Juan, Catano, Toa 
Baja, Carolina, and Loiza. Out of the 19 impacted 
census places, the riskiest population centers include 
San Juan (51%), Catano (20%), and Carolina (7%).  
Approximately 21% of the storm surge risk distributed 
in more rural areas in existing conditions. However, the 

proportion of the risk located in rural areas is expected to diminish to ~12% due to significant risk increases in more populated places. The number of census blocks with medium 
to high risk increases by 715% between existing and future conditions with sea level rise. 

Figure 73: PR_04 Exposure Details 
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Figure 74: PR_04 Risk Details 
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Figure 75: PR_04 Consequences & Risk Details 
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4.2.8 US Virgin Islands 
4.2.8.1 VI_01: St. Croix 
This section describes dollar damage storm surge risk for reach VI_01, which includes the St. Croix Coast. All estimates shown are in FY 2018 price levels. The VI_01 Exposure 
Details figure displays the number, occupancy type, and total exposure value (structure + content value) in VI_01 in the 500-year event flood extent, based on FEMA structure 
inventory data for the St. Croix Coast. The VI_01 Risk Details figure 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 potential. Finally, the VI_01 Consequences & Risk Details figure 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 over $16B in this planning 
reach. Most of the assets and asset value is single family 
residential, multi-family residential, commercial, and 
industrial structures. Single family residences comprise 
78% of the buildings and 60% of the exposed value. 
Multifamily residential buildings comprise roughly 8 % of 
the assets, and 12% of the exposed value.  Commercial 
buildings comprise roughly 6% of the assets, and 11% of 
the exposed value.  Industrial buildings comprise roughly 
5% of the assets, and 11% of the exposed value. The 
exposure extent includes, 13 census places, 18 census 
blocks, and ~42,000 acres. 
 
Maximum flood depths range from 7.9 – 11.3ft in 
existing conditions to 10.2 – 13.7ft in future conditions. 
Overall risk for the planning reach ranges between $187K 
and $1M dollars in expected annual damages (EAD). Out 

Figure 76: VI_01 Exposure Details 
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of the 13 impacted estates, the riskiest population centers include Estate La Press Valley7 (51%), Estate Catherine’s Hope (20%), and Estate Whim8 (7%).  
All the coastal storm surge risk is distributed in populated areas in existing and future conditions for the island of St Croix. The number of census blocks with medium to high risk 
increases by 400% between existing and future conditions with sea level rise. 
Figure 77: VI_01 Risk Details 

 
 
 

 
7 Christiansted is located on the northeast side of St Croix and corresponds with Estate La Press Valley. 
8 Frederiksted is located on the west side of St Croix and corresponds with Estate Whim. 
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Figure 78: VI_01 Consequences & Risk Details 
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4.2.8.2 VI_02: St Thomas 
This section describes dollar damage storm surge 
risk for reach VI_02, which includes the St. 
Thomas Coast. All estimates shown are in FY 2018 
price levels. The VI_02 Exposure Details figure 
displays the number, occupancy type, and total 
exposure value (structure + content value) in 
VI_02 in the 500-year event flood extent, based 
on FEMA structure inventory data for the St. 
Thomas Coast. The VI_02 Risk Details figure 
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 potential. Finally, the VI_02 
Consequences & Risk Details figure 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 $14B in 
this planning reach. Most of the assets and asset 
value is single family residential, multi-family 
residential, and commercial structures. Single 
family residences comprise 77% of the buildings 
and 60% of the exposed value. Multifamily 
residential buildings comprise roughly 9 % of the 
assets, and 14% of the exposed value.  

Commercial buildings comprise roughly 9% of the 
assets, and 16% of the exposed value.  The exposure extent includes 11 census places, 19 census blocks, and ~13,000 acres. 
 
Maximum flood depths range from 7.9 – 11.3ft in existing conditions to 10.2 – 13.7ft in future conditions. Overall risk for the planning reach ranges between $1.6M and $3.8M 
dollars in expected annual damages (EAD). Out of the 11 impacted estates, the riskiest population centers include Estate Nazareth (37%), Estate Demarara (30%), Estate 
Constant (18%) and Estate Charlotte Amalie9 (5%).  
All the coastal storm surge risk is distributed in populated areas in existing and future conditions for the island of St Thomas. The number of census blocks with medium to high 
risk increases by 22% between existing and future conditions with sea level rise. 

 
9 Charlotte Amalie is comprised of Estate Constant, Estate Charlotte Amalie, and Estate Thomas. 

Figure 79: VI_02 Exposure Details 
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Figure 80: VI_02 Risk Details 
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Figure 81: VI_02 Consequences & Risk Details 
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4.2.8.3 VI_03: St. Johns 
This section describes dollar damage storm surge risk for reach VI_03, which includes the St. Johns Coast. All estimates shown are in FY 2018 price levels. The VI_03 Exposure 
Details figure displays the number, occupancy type, and total exposure value (structure + content value) in VI_03 in the 500-year event flood extent, based on FEMA structure 
inventory data for the St. Johns Coast. The VI_03 Risk Details figure 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 potential. Finally, the VI_03 Consequences & Risk Details figure 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 over $2B in this planning 
reach. Most of the assets and asset value is single 
family residential, multi-family residential, and 
commercial structures. Single family residences 
comprise 72% of the buildings and 62% of the exposed 
value. Multifamily residential buildings comprise 
roughly 19 % of the assets, and 26% of the exposed 
value.  Commercial buildings comprise roughly 5% of 
the assets, and 8% of the exposed value.  The exposure 
extent includes 5 census places, 6 census blocks, and 
~14,000 acres. 
 
Maximum flood depths range from 8 – 12ft in existing 
conditions to 10 – 14 ft in future conditions. Overall risk 
for the planning reach ranges between $343K and 
$579K dollars in expected annual damages (EAD). Out 
of the 11 impacted estates, the riskiest population 
centers include Estate Number 1 of Trunk Bay (52%), 
Estate San Soucci (20%), Estate Chocolate Hole and 
Great Cruz Bay10 (18%), Estate Concordia A and Estate 
Hope11 (5%).  
 
All the coastal storm surge risk is distributed in 
populated areas in existing and future conditions for 
the island of St Johns. The number of census blocks 
with medium to high risk increases by 400% between 
existing and future conditions with sea level rise. 
 
 

 
10 Cruz Bay is comprised of Estate San Soucci and Estate Chocolate Hole and Great Cruz Bay. 
11 Coral Bay consist of Estate Concordia A and Estate Hope.  

Figure 82: VI_03 Exposure Details 
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Figure 83: VI_03 Risk Details 
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Figure 84: VI_03 Consequences & Risk Details 
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