
Risk MAP (Jefferson Co. Preliminary Flood Maps)
Risk Planning
(Build Flood Resiliency)

Pre-Disaster Planning
• Preload WV Flood Tool Structures 

into FEMA’s SDE Software
• Update Emergency Response & 

Hazard Mitigation Plans using risk 
assessments for major storm 
event

Higher Standards - Municipalities
• Apply for CRS status
• Adopt higher Freeboard value of 3 

ft. in floodplain mgmt. ordinance

Verify Risk Layers on WV Flood Tool
• Building-level assessments
• Open space properties
• Repetitive Loss Areas

Risk Mapping
(Review New Flood Risk Maps)

Map Changes 
• BFE’s (e.g., 24’ BFE change at Harpers Ferry)

• Floodplain Width (e.g., Shepherdstown)

SFHA Building Changes 
• Mapped-in/Mapped Out Bldgs.
• LOMAs (SFHA bldgs. mapped out)

Risk Communications
• Outreach Letters for building 

changes in SFHA/Floodway

Future Map Discovery
• Map Zone AE Upgrades for 

Potomac / Shenandoah Rivers? 

Risk MAP:   Reduce Loss of Life and Property

Risk Assessment
(Quantify Flood Risk)

Statewide Risk Assessment
(aggregate level or summary reports)

• River/Stream Scale

• County Scale

• Unincorporated Area Scale

• Incorporated Area Scale
o Shepherdstown
o Harpers Ferry

Building Level Risk Assessments
• Unmitigated Structures
• Mitigated Structure

WV Flood
Resiliency 
Framework Web link to Slide Deck

https://data.wvgis.wvu.edu/pub/RA/_engage/Local/SDE/
https://data.wvgis.wvu.edu/pub/RA/State/CL/Stream_Name/Zone_A_Structure_Analysis/Zone_A_cluster_analysis_5-10-15ft_20220220.pdf
https://www.wvfrf.org/
https://www.wvfrf.org/
https://www.wvfrf.org/
https://data.wvgis.wvu.edu/pub/RA/HL/RA-L/STUDY/Jefferson/


Map Changes – Harpers Ferry

Harpers Ferry:  BFE change minus 24 ft.

https://www.mapwv.gov/flood/map/?wkid=102100&x=-8652937&y=4767965&l=11&v=2


Map Changes - Shepherdstown

Harpers Ferry:  BFE change minus 24 ft. Shepherdstown:  FEMA Change ViewerShepherdstown:  WV Flood Tool

https://www.mapwv.gov/flood/map/?wkid=102100&x=-8652937&y=4767965&l=11&v=2
https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.html?id=5852ea902db44e55bfce395799315f9c&extent=-8661917.397840908,4782972.517052416,-8660268.03009008,4783727.3327066675,102100&level=17
https://www.mapwv.gov/flood/map/?wkid=102100&x=-8661207&y=4783322&l=10&v=2


Map Changes – Jefferson County

WV Flood Tool (Risk MAP View)WV Flood Tool Public View

Floodway

https://www.mapwv.gov/flood/map/?wkid=102100&x=-8680721&y=4764540&l=8&v=2
https://www.mapwv.gov/flood/map/?wkid=102100&x=-8680855&y=4763844&l=7&v=0


Buildings Mapped-In / Out of Preliminary SFHA

Floodway

Difference between FEMA’s 2009 and 2024 flood studies



SFHA Building Changes: Mapped-In/Out

COMMUNITY IDENTIFICATION Estimated 
structures in the 

Community

Estimated structures in 
the preliminary flood 

high hazard area

Estimated 
structures newly 

mapped in

Estimated 
structures newly 

mapped out
Community Name Community Type

Jefferson County* Unincorporated 20,397 317 55 220
Bolivar Incorporated 616 4 4 0
Charles Town Incorporated 3,670 21 4 8
Harpers Ferry Incorporated 276 31 30 0
Ranson Incorporated 2,918 50 1 28
Shepherdstown Incorporated 735 76 29 20
JEFFERSON County 28,612 499 123 276

County Net Change in structures:  - 153

County Net Change in floodway structures:  - 14

* Unincorporated Area



Buildings Mapped into Floodway

Double-wide Mobile Home in Ranson (FD: 2.2 ft)
$33K; Year Built: 1993 (Post-FIRM)

(Building ID: 19-08-0006-0019-0001_407)

Single-wide Mobile Home in Jefferson County* (FD: 7.0 ft)
$25K; Minus Rated: 3.5 ft; Year Built: Unknown

(Building ID: 19-02-0020-0031-0000_30)

Single Family Dwelling in Jefferson County* (FD: 14.0 ft)
$8K; Minus Rated: 10.3 ft; Year Built: 1979 (Pre-FIRM)

(Building ID: 19-06-008F-0007-0000_457)

Structures mapped from 
Floodplain Fringe into Floodway

https://mapwv.gov/flood/map/?wkid=102100&x=-8668072&y=4763766&l=12&v=2
https://mapwv.gov/flood/map/?wkid=102100&x=-8660772&y=4758858&l=12&v=2
https://mapwv.gov/flood/map/?wkid=102100&x=-8665775&y=4749842&l=12&v=2


FEMA Region 3 Toolkit for New Flood Studies Mail Merge Template for SFHA Mapped-in Structures

Jefferson County and 
Shepherdstown have  

55 and 29 buildings, 
respectfully, mapped 

into the SFHA

Incorporate 1% Floodplain Building Risk Assessment Inventory into Mitigation and NFIP/CRS Management Activities  

• Hardy County
Risk MAP

• Kanawha County - 
Elk River PMR

• Greenbrier County 
Risk MAP

Counties which 
recently sent outreach 
letters to homeowners:

Risk Communications: SFHA Map Change Letters

https://data.wvgis.wvu.edu/pub/RA/_engage/Local/SFHA_Change/Documentation/FEMA_R3_Local_Officials_Toolkit.pdf
https://data.wvgis.wvu.edu/pub/RA/_engage/Local/SFHA_Change


276
Mapped 

Out SFHA

SFHA Buildings Changes: LOMAs for Mapped Out

Jefferson 
County

All building symbols in the floodplain fringe will 
become “red color” once flood maps are effective

Floodway

Mapped-out 
structures of 

the SFHA 
may qualify 
for LOMAs

WV Flood Tool 
LiDAR LOMA:

Instructions | Guide

https://data.wvgis.wvu.edu/pub/RA/_resources/LOMA/WV_Flood_Tool-LIDAR_for_LOMA_instructions.pdf
https://data.wvgis.wvu.edu/pub/RA/_resources/LOMA/WV_Flood_Tool_LiDAR_for_LOMA_Guide.pdf


FLOOD DEPTH MEDIAN:  Floodplain structures along the Shenandoah River have high flood depths 
compared to 156 other major rivers/streams in the state.

MEDIAN BUILDING VALUE: Town Run and Shenandoah River rank first and fourth, respectively, of 156 
major rivers/streams in the state with the highest median value of structures in high-risk flood areas. 

River/Stream Building Risk Assessment

#
STATE 

CATEGORY 
RANK

River/Stream Floodplain
Building Characteristics CATEGORY 

SCOREBuilding Median Value
1 1 Town Run $247,700 100.0%
2 4 Shenandoah River $95,100 98.0%
3 24 Potomac River $57,300 85.1%

WV Risk Explorer: Stream Risk Comparison Report

#
STATE 

CATEGORY 
RANK

River/Stream Floodplain

Floodplain Characteristics
CATEGORY 

SCOREFloodplain 
Length

Flood 
Depth 
Median

1 12 Shenandoah River 30.2 Miles 7.4 Ft 92.9%
2 2 Potomac River 143.8 Miles 4.5 Ft 99.3%
3 147 Town Run 2.1 Miles 0.2 Ft 5.8%

https://wvfrf.org/wvre/report/?scaleid=8&entityid=494&type=all
https://wvfrf.org/wvre/report/?scaleid=8&entityid=479&type=all
https://wvfrf.org/wvre/report/?scaleid=8&entityid=469&type=all
https://wvfrf.org/wvre/report/?scaleid=8&entityid=469,479,494&type=comparison
https://wvfrf.org/wvre/report/?scaleid=8&entityid=479&type=all
https://wvfrf.org/wvre/report/?scaleid=8&entityid=469&type=all
https://wvfrf.org/wvre/report/?scaleid=8&entityid=494&type=all


River/Stream Building Risk Assessment

Top rivers with high building counts 
in SFHA are Potomac River (166),  
Shenandoah River (81) and Town 
Run (73).  Town Run has highest 
building dollar exposure.Region 9 Rivers/Streams

Shepherdstown

https://data.wvgis.wvu.edu/pub/RA/HL/RA-S/RF2_BE1_2RC-3_Region9-Bldg_SFHA_Stream_Count-Val_TopRnk_2024.pdf


Category Flood Risk Indicator Value for Jefferson Indicator Score
(0 - 100%) Indicator Rating

Building Characteristics

Building Median Value $97,450 (Median $42,200) 100.0% VERY HIGH
Bldg. Subgrade Basements Ratio 49.5% 94.4% VERY HIGH

Bldg. Year Minus Rated Post-FIRM Ratio 9.4% 81.4% Very High

Community Assets Community Assets Historical 120 94.4% VERY HIGH

Building Damage Loss Bldg. Substantial Damage Ratio 24.0% 90.7% VERY HIGH

JEFFERSON COUNTY ranks “very high” or in the top 20% of all 55 counties in the state for the five risk indicators 
below.  View Top 20% Risk Indicators Report for county.  Click on Risk Factor links for rationales/recommendations.

JEFFERSON COUNTY UNINCORPORATED* ranks “very high” or in the top 20% of all 55 unincorporated areas in 
the state for the six risk indicators below. View Top 20% Risk Indicators Report for incorporated area. 

Jefferson County Risk Assessment

Category Flood Risk Indicator Value for Jefferson County* - 
Unincorporated

Indicator Score
(0 - 100%) Indicator Rating

Floodplain Characteristics Flood Depth Median 4.7 Ft 94.4% VERY HIGH

Building Characteristics

Building Median Value $93,150 (Median $37,350) 100.0% VERY HIGH
Bldg. Subgrade Basements Ratio 48.9% 98.1% VERY HIGH

Bldg. Year Minus Rated Post-FIRM Ratio 14.5% 90.7% VERY HIGH

Community Assets Community Assets Historical 26 100.0% VERY HIGH
Building Damage Loss Bldg. Substantial Damage Ratio 29.7% 90.7% VERY HIGH

1

4

1

2

4

1

4

Statewide Rank
among the Top 5

#

https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=18
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=20
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=20
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=24
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=20
https://wvfrf.org/wvre/report/?scaleid=3&entityid=19&type=top20
https://wvfrf.org/wvre/report/?scaleid=6&entityid=87&type=top20
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=15
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=18
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=20
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=20
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=24
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf#page=20


Jefferson County Building Risk Assessment

Jefferson County has a high number of Historical 
Community Assets on the National Register.

Jefferson County has very high Building Values, or 
more than double the statewide median value.

Source: Statewide Building-Level Risk Assessment 

High Building 
Values

High 
Historical 
Buildings

https://data.wvgis.wvu.edu/pub/RA/HL/RA-S/RF5_CA1_1WV-1_Historical_Assets_Density_2024.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/RA-S/RF5_CA1_1WV-1_Historical_Assets_Density_2024.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/RA-S/RF3_BC1_4CID-1_Bldg_Val_Median_NatBrk_2021.pdf


Jefferson County Resiliency

(3) Jefferson County has higher NFIP Insurance 
Penetration Rate than other counties

(2) Jefferson County has the lowest 
Social Vulnerability Index in the State

(1) Jefferson County has no Essential Facilities in the high or moderate risk floodplains

https://data.wvgis.wvu.edu/pub/RA/HL/MIT/Insurance/1A_NFIP-policy-penetration-rate_NatBrk_county-scale_2024.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/MIT/Insurance/1A_NFIP-policy-penetration-rate_NatBrk_county-scale_2024.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/RA-S/RF7_PS3_3CTY-1_WV_SVI_PCTrnk_2023.pdf
https://wvfrf.org/wvre/report/?scaleid=3&entityid=all&type=comparison&highlight=19#Table5_19


Jefferson County Unincorporated* Resiliency

Jefferson County Unincorporated has 
a high Freeboard safety factor of 3 feet

Jefferson County Unincorporated 
has a high CRS Rating of Class 7

https://data.wvgis.wvu.edu/pub/RA/_resources/Status/Freeboard.pdf
https://data.wvgis.wvu.edu/pub/RA/_resources/CRS/WV_CRS_Participants.pdf
https://data.wvgis.wvu.edu/pub/RA/_resources/CRS/WV_CRS_8X11_20191210.pdf


Shepherdstown Risk Assessment

Building Value and Density. 
Median Building Value ranks first 
of 229 incorporated places in the 
state.  High density of buildings in 
small area.

Pre-FIRM and Basements. 
Nearly 90% of structures are Pre-
FIRM and nearly half have 
basements. 

Historical Buildings.
Most building are in the National 
Historic District.

Sources:  WV Flood Tool’s Risk Map View & Statewide Building-Level Risk Assessment Refer to online All Risk Indicators Report

https://www.mapwv.gov/flood/map/?wkid=102100&x=-8661128&y=4783474&l=12&v=2
https://wvfrf.org/wvre/report/?scaleid=5&entityid=308&type=all


Shepherdstown 3D Flood Movie

Click here to view 
3D Flood Movie of 
Shepherdstown

https://data.wvgis.wvu.edu/pub/RA/HL/RA-L/MOVIE/3DMovie_Shepherdstown_2024.mp4


Example Urban Flooding
View Videos of 
2021 Morgantown 
Flooding along 
Popenoe Run on 
Patteson Drive near 
WVU stadium that 
may occur similarly 
on Town Run in  
Shepherdstown

Courtesy of WV Hazard Library

https://data.wvgis.wvu.edu/pub/RA/HL/FD/media/Morgantown/2021/


Harpers Ferry Risk Assessment

Sources:  WV Flood Tool’s Risk Map View & Statewide Building-Level Risk Assessment 

Building Substantial Damage Ratio highest of all 
229 incorporated places in the state

Pre-FIRM Building Ratio highest of all 229 
incorporated places in the state

Refer to online All Risk Indicators Report

https://www.mapwv.gov/flood/map/?wkid=102100&x=-8652935&y=4767965&l=12&v=2
https://wvfrf.org/wvre/report/?scaleid=5&entityid=213&type=all


High Water Mark

Knapp Creek

744 Shenandoah St, Harpers Ferry, WV, 25425

Building ID: 19-05-0004-0025-0000_801A

Historical structure built in 1845 

14’ (1936 High Water Mark) 

8’ (1996 High Water Mark) 

Harpers Ferry Risk Assessment
1936 Flood of 

Record

https://www.mapwv.gov/flood/map/?wkid=102100&x=-8652939&y=4767952&l=13&v=2


Historical Flood Research (Harpers Ferry, WV)
Engraving of the flood in Harpers Ferry, from Harper’s Weekly, October 20, 1870

(Image courtesy of Yesterday’s America) 

October 1870 Flood 
(42 fatalities) 

Link to WV Flood Fatality Dashboard

https://yesterdaysamerica.com/disaster-and-recovery-the-great-virginia-flood-of-1870/
https://wvfrf.org/wvre/dashboard/?link=https://www.arcgis.com/apps/dashboards/a339ee6ee8d84a48b152c6089ddcdae9


Harpers Ferry 3D Flood Movie

Click here to view 
3D Flood Movie of 
Harpers Ferry

https://data.wvgis.wvu.edu/pub/RA/HL/RA-L/MOVIE/3Dmovie_HarpersFerry_2021.mp4


Utilities in Floodplain (High $ Exposure)

City of Charles Town Wastewater Treatment Plant (FD: 1 ft)
Highest CA Value ($6.8M) in Jefferson County

(Building ID: 19-03-0008-0001-0000_842)
Value source inflation adjusted to 2021

Shepherdstown Water Works Water Treatment Plant (FD: ? ft)
(Building ID: 19-10-0001-0052-0000_309) ($3.1M)

Value source inflation adjusted to 2021

Harpers Ferry Bolivar PSD Wastewater 
Treatment Plant (FD: 1 ft)

(Building ID: 19-05-0004-0025-0000_192) ($462K)
Value source inflation adjusted to 2021

https://mapwv.gov/flood/map/?wkid=102100&x=-8666931&y=4761753&l=12&v=2
http://gis.wvinfrastructure.com/
https://mapwv.gov/flood/map/?wkid=102100&x=-8660894&y=4783954&l=12&v=2
https://wvwda.maps.arcgis.com/apps/webappviewer/index.html?id=9a3b20d1d38642a2b2388a7134a34771
https://mapwv.gov/flood/map/?wkid=102100&x=-8654817&y=4767629&l=12&v=2
http://www.wvinfrastructure.com/projects/projectDetails.php?projectID=2014S-1487


Building Flood Profile - Unmitigated

HEIGHT (ft.)
BUILDING 
Freeboard (FBD) 3
FLOOD DEPTH
FEMA 1% (100-Yr) 13.6
FEMA 100-Yr + FBD 16.6
FEMA 0.2% (500-Yr) 19.6Post-FIRM

Single Family Dwelling in Jefferson County*
Appraised Value: $217K 

(Building ID: 19-04-0013-0059-0000_89)

Flood Source: 
Shenandoah 

River

13.6’ (FEMA 1% / 100-Yr) 
16.6’ (FEMA 1% + / 100-Yr +) 

19.6’ (FEMA 0.2% / 500-Yr) 

Ground Level

Rivermist Lane, Harpers Ferry
Repetitive Loss Area / Area of Mitigation Interest

https://mapwv.gov/flood/map/?wkid=102100&x=-8659222&y=4763003&l=12&v=2


Single Family Dwelling in Jefferson 
County*

in Floodway
Appraised Value: $95K

(Building ID: 19-04-0013-0058-0000_97)

Flood Source: 
Shenandoah 

River

13.7’ (FEMA 1% / 100-Yr) 
16.7’ (FEMA 1% + / 100-Yr +) 

19.7’ (FEMA 0.2% / 500-Yr) 

Ground Level

Pre-FIRM

HEIGHT (ft.)
BUILDING 
Freeboard (FBD) 3
FLOOD DEPTH
FEMA 1% (100-Yr) 13.7
FEMA 100-Yr + FBD 16.7
FEMA 0.2% (500-Yr) 19.7

Building Flood Profile - Unmitigated
Rivermist Lane, Harpers Ferry
Repetitive Loss Area / Area of Mitigation Interest

https://mapwv.gov/flood/map/?wkid=102100&x=-8659272&y=4763071&l=12&v=2


Flood Profile
HEIGHT (ft.)

BUILDING 
Freeboard (FBD) 3
FLOOD DEPTH
FEMA 1% (100-Yr) 9.9
FEMA 100-Yr + FBD 12.9
FEMA 0.2% (500-Yr) 18.9

Single Family Dwelling in Jefferson 
County*

Elevated in Floodway
Appraised Value: $265K

(Building ID: 19-06-009H-0019-0000_781)

Flood Source: 
Shenandoah 

River

Post-FIRM

Ground Level

9.9’ (FEMA 1% / 100-Yr) 

14.9’ (FEMA 1% + / 100-Yr +) 

18.9’ (FEMA 0.2% / 500-Yr) 

Building Flood Profile – Mitigated to DFE

https://mapwv.gov/flood/map/?wkid=102100&x=-8664165&y=4753091&l=12&v=2
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