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CHAPTER 5 – VULNERABILITY ASSESSMENT 

The vulnerability assessment estimates the extent of injury and damages that may result from 

various natural hazards within the GWRC region. Vulnerability can be quantified in some 

instances where there is an identified hazard area, and where unique data can be applied to 

such an estimate. In these instances, the numbers and types of buildings subject to the hazard 

can be counted and their values tabulated. In cases where no definitive data exists, estimates 

of potential damage can still be attempted by using past events as a rough predictor of the 

future.  

This Chapter includes an analysis of the risks associated with each hazard, and the vulnerability 

of localities within the GWRC region. The risk analysis includes total potential loss estimates based 

on the amount of infrastructure in the jurisdiction, the number of critical facilities that would 

potentially be affected, loss of business where appropriate, as would be affected by the 

location, extent, and severity of a potential hazard occurrence. In order to conduct this analysis, 

the infrastructure, population, and development in each jurisdiction was updated using the best 

available data.  

In the previous sectionChapter 4, this plan Plan identified a range of natural hazards faced by 

the GWRC region, drawing particular attention to those with medium to high hazard potential 

based on past events and local judgment. Some hazards, such as draught, are broad, general 

conditions whose impact will be felt by the entire region, while other hazards, such as floods, 

have impacts that are highly focused, and are based on specific features such as local 

topography.  

For the purpose of assessing hazard vulnerability in the GWRC region, this plan considers hazards 

in two groups; those hazards which are likely to impact the entire region equally when they 

occur, and those whose effects will be more specific or localized. 

Regional Vulnerability Assessment 

• Pandemic; and

• Dam Failure;

• Aging Infrastructure;

• Flooding.

Community Specific Vulnerability Assessment 

• Earthquakes;

• Landslides;

• Hurricanes and Tropical Storms;

• Tornadoes;

• Drought;

• Wildfire;

• Flooding;

• Thunderstorm (Strong Wind, Lightning, and Hail)

• Winter Weather; and

• Ice Storms.
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5.1 – REGIONAL VULNERABILITY ASSESSMENT 

For this Plan Update, FEMA National Risk Index (NRI) data was utilized to estimate total annual 

dollar exposure in the localities participating in the Updateof agricultural land, buildings, and 

people in the region.1 Total dollar exposure accounts for both the building and the building’s 

contents were and are based on a percentage of the building’s value.2 For impacts to people, 

the NRI uses FEMA’s “value of a statistical life,” where 1 death or 10 injuries equates to $7.6MM.3 

For this update, total dollar exposure for these localities is estimated at $6,183,409.38. The table 

below breaks out NRI loss estimates by locality.  

Figure 5-1: Total Annual Dollar Exposure of Property and Agriculture by Locality 

COUNTY Agricultural Exposure ($) Building Exposure ($) Total Exposure 

Caroline County $118,112.50 $383,140.10 $919,151 

City of 

Fredericksburg 
$0$153,669.20 $1,571,304692,658 $1,101,647 

King George County $145,353.10$86,247 $2,535,005497,919 $865,489 

Spotsylvania County $86,247.98$153,669 $497,919.301,571,304 $3,002,846 

Stafford County $145,353 $692,658.202,535,005 $4,634,557 

Natural hazards that were classified as affecting the entire GWRC region were drought and 

various types of severe weather events. For these hazards, the potential impacts are presented 

below.  

5.1.1 - DROUGHT VULNERABILITY ASSESSMENT 

Drought impacts may include physical, bio-physical, social and economic consequences. 

Physically, there may be a reduction in water supply for drinking, domestic, and irrigation 

purposes with a subsequent impact of increased pumping costs. The ground water level may be 

depleted, and the flow of perennial water sources reduced. Bio-physical impacts include 

damage to crop quantity and quality, damage to wildlife and habitat, an increase in 

invasive/noxious weeds, and the deterioration of water quality. Economically, there may be a 

loss in livestock production and increased prices for commodities. 

Despite rapid suburbanization in some areas, agricultural remains a major industry in the GWRC 

region. The USDA Census reveals that in 2007 there were 997 farms in the Counties of Caroline, 

1 Annual exposure means the total value of all buildings, land, and lives divided by the estimated annual risk. 

2 Building values are transformed and normalized to account for the large skew in the prices which affect the average. 

3 This VSL can greatly affect risk determinations depending on the hazard and are sometimes not highlighted in the 

overall analysis. Widespread hazards that may have low death rates but encompass the entire population can be 

listed as higher risk than more localized hazards that may be more costly or dangerous when they occur.   
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King George, Spotsylvania, and Stafford. By, 2012 the number decreased to 965. The total 

acreage of farms within the region also decreased between 2007 and 2012 from 164,313 acres 

to 138,110 acres. However, as the number and size of farms has decreased across the region, 

the economic impact of farms has increased. The market value of crops in the region for 2007 

was $26,237,000, growing to $37,911,000 by 2012. This leaves the potential economic impact of a 

drought to the region as staggering. 

The annualized loss estimate for drought is somewhat inflated because of the unusually high 

periods of drought that have occurred recently and the lack of historical drought data before 

1993 to counterbalance the recent events. Based on historical occurrences and changing 

climate patterns, significant droughts are likely to occur in the future. Based on information 

obtained from the FEMA NRI Data, the total expected annualized loss for the region is $472,644. 

The table below shows losses by locality. 

Figure 5-2: Drought Annualized Losses by Locality 

COUNTY 
Caroline 

County 

City of 

Fredericksburg 

King George 

County 

Spotsylvania 

County 

Stafford 

County 

ANNUALIZED LOSSES $104,183 $0 $84,459 $145,067 $138,935 

Source: FEMA National Risk Index, 2016 

Caroline County City of Fredericksburg 
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King George County Spotsylvania County 

Stafford County 

5.1.2 - EXTREME HEAT VULNERABILITY ASSESSMENT 

High heat and humidity (high Heat Index) can present dangers to human life. When heat gain 

exceeds the level the body can remove, body temperature begins to rise, and heat related 

illnesses and disorders may develop, including damage to the brain and vital organs. The Heat 

Index (HI) is the temperature the body feels when heat and humidity are combined. According 

to the Centers for Disease Control and Prevention (CDC), infants and children up to 4 years of 

age, as well as people 65 years of age and older, are at greatest risk for heat-related illness.  

The GWRC region is home to significant populations of young children and adults over 65, both 

of whom may be especially impacted by extreme heat hazards. As described in the chart 

below, populations over age 65 range from approximately 8% in Stafford County to over 14% in 

Caroline County, while populations of children under the age of 5 are between 6% and 8% 

across the GWRC region (CDC Frequently Asked Questions About Extreme Heat, 2017). 
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Age Distribution in GWRC Localities 

Extreme heat does not affect buildings, and its effect on agriculture is captured by drought. 

Based on information obtained from the FEMA NRI Data, the total expected annualized loss for 

the region is $205,056. The numbers in the table below represent the potential loss to human life 

by locality. 

Figure 5-3: Extreme Heat Annualized Losses by Locality 

5.1.3 - HURRICANE VULNERABILITY ASSESSMENT 

The severe weather scenarios evaluated by this plan – hurricanes, tornados, and winter storms - 

all share common impacts, including damage to infrastructure, particularly damage to 

overhead power and communication lines, road closures, and interruption in business and 

school activities. Utility outages can impact anything relying on electricity and include 

secondary impacts such as interruption to water and sewage services, heat and refrigeration, 

fuel supplies, computers and cell phones. If interruption to business occurs for an extended 

period, economic impacts can be severe. Also of concern would be the impacts on populations 

with special needs such as the elderly and those requiring the use of electric medical 

equipment. Depending on the nature of a given storm, all areas within the George Washington 

region are equally at risk; however, those areas relying on above ground utilities could suffer the 

greatest damage.  

COUNTY 
Caroline 

County 

City of 

Fredericksburg 

King George 

County 

Spotsylvania 

County 

Stafford 

County 

ANNUALIZED LOSSES $57,460 $0 $50,596 $59,958 $37,042 
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FEMA’s NRI tool was utilized to perform a hurricane hazard analysis for the George Washington 

Region to estimate potential loses in the event of natural disasters. NRI has data that calculates 

earthquake, hurricane, and flood hazards as well as potential economic losses associated with 

these hazards. The following table lists the number and dollar value of exposed structures based 

on occupancy type for the George Washington Region.  

Figure 5-4: Number and Dollar Value of Exposed Structures from HAZUS – GW Region 

Structure Type 
Number of Exposed 

Structures 

Total $ Value Exposed 

Structures 

Residential 109,732 36,455,918,000 

Commercial 4,976 3,795,950,000 

Other 2,662 1,684,495,000 

Total 117,370 41,936,363,000 

Source: HAZUS 

The default data set provided for NRI is based on the 2020 census data and HAZUS calculations. 

This analysis depicts the probability of occurrence and can generally be used to estimate 

potential damages due to associated hazard impacts. 

Because residential structures comprise a very large percentage of the structures within the 

region, these data are presented in the following table below. Minor damage to a structure is 

defined as receiving minimal damage and is habitable without repairs. A moderately damaged 

structure is uninhabitable. Minor repairs are necessary to make it habitable. These repairs will 

take less than 30 days. Severely damaged structures are currently uninhabitable; extensive 

repairs are necessary to make habitable. These repairs will take more than 30 days. Totally 

destroyed structures are a total loss. These structures may not be economically feasible to 

rebuild.  

Estimated annualized losses for the Region, based on data from the FEMA National Risk Index are 

illustrated in the table below, with the following maps giving visual analysis of the risk. 

Figure 5-5: Hurricane and Tropical Storms Annualized Losses by Locality 

COUNTY 
Caroline 

County 

City of 

Fredericksburg 

King George 

County 

Spotsylvania 

County 

Stafford 

County 

ANNUALIZED LOSSES $41,891 $73,184 $103,304 $119,051 $387,943 
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Caroline County – Overall Risk Caroline County – EAL Total 

Caroline County – EAL Population EQ Caroline County – EAL Building Value 
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Caroline County - EAL Ag. Value Caroline County– Annualized Frequency 

City of Fredericksburg – Overall Risk City of Fredericksburg– EAL Total 
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City of Fredericksburg– EAL Population EQ 

City of Fredericksburg – EAL Building Value 

City of Fredericksburg – EAL Ag. Value 
City of Fredericksburg – Annualized Frequency 
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King George County – Overall Risk King George County – EAL Total 

King George – EAL Population EQ King George County – EAL Building Value 
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King George County – EAL Ag. Value King George County – Annualized Frequency 

Spotsylvania County – Overall Risk Spotsylvania County – EAL Total 
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Spotsylvania County – EAL Population EQ Spotsylvania County – EAL Building Value 

Spotsylvania County – EAL Ag. Value Spotsylvania County – Annualized Frequency 
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Stafford County – Overall Risk Stafford County – EAL Total 

Stafford County – EAL Population EQ Stafford County – EAL Building Value 
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Stafford County - EAL Ag. Value Stafford County– Annualized Frequency 

5.1.4 - TORNADO VULNERABILITY ASSESSMENT 

Tornados are a region-wide threat, with no individual locality at greater risk than others. While 

tornado reports for the GWRC region have been relatively few and minor, the risk of future 

tornadoes is real, and their potential to cause significant damage. 

While historical evidence shows that most of the state is vulnerable to effects of thunderstorms, it 

is significant to note that sometimes these events have resulted in tornado activities. Tornadoes 

may also occur during a tropical storm or hurricane.  

The severe weather scenarios evaluated by this plan – hurricanes, tornadoes, and winter storms - 

all share common impacts, including damage to infrastructure, particularly damage to 

overhead power and communication lines, road closures, and interruption in business and 

school activities. Utility outages can impact anything relying on electricity and include 

secondary impacts such as interruption to water and sewage services, heat and refrigeration, 

fuel supplies, computers and cell phones. If interruption to business occurs for an extended 

period, economic impacts can be severe. Also of concern would be the impacts on populations 

with special needs such as the elderly and those requiring the use of electronic medical 

equipment. Depending on the nature of a given storm, all areas within the George Washington 

region are equally at risk; however, those areas relying on above ground utilities could suffer the 

greatest damage.  

Based on information obtained from the FEMA NRI Data, the total expected annualized loss for 

the region is $3,026,321. The table below shows losses by county. 
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Figure 5-6: Tornadoes Annualized Losses by Locality 

COUNTY 
Caroline 

County 

City of 

Fredericksburg 

King George 

County 

Spotsylvania 

County 

Stafford 

County 

ANNUALIZED LOSSES $405,897 $265,118 $101,726 $976,950 $1,276,630 

Figure 5-7: Summary of Historic Tornado Events – GW Region 1975-

2022 

Intensity 
Number of 

Occurrences 
Damages Injuries 

EF0 20 $292,000 0 

EF1 22 $1,171,000 0 

EF2 3 $10,450,000 1 

N/A 2 $50,000 2 

Source: SVRGIS and NCDC, 2022 

Caroline County – Overall Risk Caroline County – EAL Total 
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Caroline County – EAL Population EQ Caroline County – EAL Building Value 

Caroline County - EAL Ag. Value Caroline County – Annualized Frequency 



Vulnerability Assessment 

Regional Hazard Mitigation Plan 2022 5-17

City of Fredericksburg – Overall Risk City of Fredericksburg – EAL Total 

City of Fredericksburg– EAL Population EQ 

City of Fredericksburg – EAL Building Value 



Vulnerability Assessment 

Regional Hazard Mitigation Plan 2022 5-18

City of Fredericksburg – EAL Ag. Value 

City of Fredericksburg – Annualized Frequency 

King George County – Overall Risk King George County – EAL Total 
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King George – EAL Population EQ King George County – EAL Building Value 

King George County – EAL Ag. Value King George County – Annualized Frequency 
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Spotsylvania County – Overall Risk Spotsylvania County – EAL Total 

Spotsylvania County – EAL Population EQ Spotsylvania County – EAL Building Value 
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Spotsylvania County – EAL Ag. Value Spotsylvania County – Annualized Frequency 

Stafford County – Overall Risk Stafford County – EAL Total 



Vulnerability Assessment 

Regional Hazard Mitigation Plan 2022 5-22

Stafford County – EAL Population EQ 
Stafford County – EAL Building Value 

Stafford County - EAL Ag. Value 
Stafford County– Annualized Frequency 

5.1.5 – WINTER WEATHER AND ICE STORMS VULNERABILITY ASSESSMENT 

Winter storms can be very disruptive, particularly in areas such as the GWRC region where they 

do not occur frequently. Strong winds can damage trees, utility poles, and power lines. 

Accumulations of ice can also bring down trees, electrical wires, telephone poles and lines, and 

communication towers. Even small accumulations of ice may cause extreme hazards to 

motorists and pedestrians. Heavy snow can immobilize a region stranding commuters, closing 

schools, stopping the flow of supplies, and disrupting emergency and medical services. Heavy 

accumulations of snow have the potential to collapse buildings and knock down trees and 

power lines. In rural areas, homes and farms may be isolated for days, and unprotected livestock 

may be lost. The cost of snow removal, repairing damages, and loss of business can also have a 

significant economic impact on communities. 
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Since 1960 the George Washington region has experienced extreme winter weather in the form 

of snow and ice that has caused damages to private and public properties as well as to crops 

within the region. Total damages to properties exceeded $340 million across 67 storms. This works 

out to roughly $7 million in damages done annually by 1.4 winter storms on average. Past data 

also indicates that on average the number of winter storm events annually is approximately 1.4. 

Five of those historic storms caused a winter freeze resulting in crop damages exceeding half a 

million dollars.  

Since 2000, there have been four federally declared disasters related to winter storms events 

that impacted the region. The total of funds distributed in the form of public assistance grants 

was $106,269,763.66 for the entire state of Virginia (FEMA, 2017).  

Figure 5-8: Winter Weather and Ice Storms Annualized Losses by Locality 

COUNTY 
Caroline 

County 

City of 

Fredericksburg 

King George 

County 

Spotsylvania 

County 

Stafford 

County 

ANNUALIZED LOSSES 

(Winter Weather) 
$7,123 $0 $8,239 $41,641 $79,063 

ANNUALIZED LOSSES 

(Ice Storm) 
$47,088 $2,127 $1,700 $10,763 $11,347 

Source: FEMA National Risk Index, 2016. 

Figure 5-9: Winter Storm Risk—GW Region 

Locality 

Average Snowfall (inches) 1958-2010 
Likelihood Of Event 

(%) December January February March Annual 

Caroline 2.51” 4.54” 4.86” 2.43” 15.70” 99.9 

Fredericksburg 2.55” 5.20” 4.53” 2.35” 14.47” 96.1 

King George 1.91” 3.41” 3.26” 1.67” 10.25” 85.3 

Spotsylvania 2.68” 5.72” 4.26” 2.90” 16.34” 93.1 

Stafford 3.21” 3.46” 4.11” 2.42” 14.10” 96.3 

Source: Southeast Regional Climate Center 
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Caroline County – Overall Risk - Winter Weather Caroline County – EAL Total – Winter Weather 

Caroline County – Annualized Frequency – 

Winter Weather  
Caroline County – Overall Risk – Ice Storms 
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Caroline County - EAL Total – Ice Storms Caroline County – Annualized Frequency – Ice 

Storms  

City of Fredericksburg – Overall Risk – Winter 

Weather City of Fredericksburg – Overall Risk – Ice Storms 



Vulnerability Assessment 

Regional Hazard Mitigation Plan 2022 5-26

City of Fredericksburg – EAL Total – Ice Storms City of Fredericksburg – Annualized Frequency – 

Ice Storms  

King George County – Overall Risk – Winter 

Weather  

King George County – EAL Total – Winter Weather 
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King George – Annualized Frequency – Winter 

Weather  

King George County – Overall Risk – Ice Storms 

King George County – EAL Total – Ice Storms King George County – Annualized Frequency – Ice 

Storms  
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Spotsylvania County – Overall Risk – Winter 

Weather 
Spotsylvania County – EAL Total – Winter Weather 

Spotsylvania County – Annualized Frequency – 

Winter Weather  

Spotsylvania County – Overall Risk – Ice Storms 
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Spotsylvania County – EAL Total – Ice Storms Spotsylvania County – Annualized Frequency – Ice 

Storms  

Stafford County – Overall Risk – Winter Weather Stafford County – EAL Total – Winter Weather 
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Stafford County – Annualized Frequency – Winter 

Weather  

Stafford County – Overall Risk – Ice Storms 

Stafford County - EAL Total – Ice Storms Stafford County– Annualized Frequency – Ice 

Storms 

5.1.6 – SINKHOLE AND LANDSLIDE VULNERABILITY ASSESSMENT 

Both sinkholes and landslides should be considered semi-natural hazards in the context of the 

GWRC region. While natural topographic features such as degrading limestone may cause 

sinkholes, and while erosion of naturally steep slopes may cause damaging landslides, these 

dangers are virtually unknown as natural conditions in the region. Instead, sinkholes in this region 

may sometimes be caused when underground stormwater pipes fail, allowing rushing water to 

erode soil, eventually causing the collapse of the ground above. Similarly, landslide events can 

occur in the region, but are confined mainly to man-made slopes that have been improperly 

graded, or the failure of constructed retaining walls. Occasional sinkhole and landslide events 
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have included a September 2011 landslide involving the failure of a constructed slope in the 

Austin Ridge subdivision in Stafford County, and a November 2012 sinkhole caused by failed 

underground infrastructure that briefly closed lanes of US 17 in Stafford County. The following 

data is the estimated annualized losses for landslide hazards in the GWRC region based on the 

FEMA NRI Data. Because it is often difficult to determine the region’s vulnerability to landslides, 

the State Hazard Mitigation Plan below can be utilized to help identify the ranking parameters 

for landslides in the region.  

Figure 5-10: Landslides Annualized Losses by Locality 

LOCALITY 
Caroline 

County 

City of 

Fredericksburg 

King George 

County 

Spotsylvania 

County 

Stafford 

County 

ANNUALIZED LOSSES $41,488 $32,092 $57,612 $57,181 $101,598 

Figure 5-11: Landslide Hazard Ranking Parameters 

LOCALITY 
Pop. 

Vulnerability 
Pop. Density 

Injuries & 

Fatalities 

Prop. 

Damage 

Ag. 

Damage 
Events 

Geographic 

Extent 

Total Risk 

Ranking 

Caroline County Medium Low Low Low Low Low Low Low 

City of 

Fredericksburg 
Medium High Low Low Low Low Low 

Medium-

Low 

King George 

County 
Medium Medium Low Low Low Medium Medium-Low 

Medium-

Low 

Spotsylvania 

County 
Medium-High Medium Low Low Low Low Low 

Medium-

Low 

Stafford County Medium-High Medium-High Low Low Low Low Low 
Medium-

Low 

Source: State HMP. 
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Caroline County – Overall Risk Caroline County - EAL Total 

Caroline County – Annualized Frequency 
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City of Fredericksburg – Overall Risk City of Fredericksburg – EAL Total 

City of Fredericksburg – Annualized Frequency 
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King George County – Overall Risk King George County – EAL Total 

 King George County – Annualized Frequency 



Vulnerability Assessment 

Regional Hazard Mitigation Plan 2022 5-35

Spotsylvania County – Overall Risk Spotsylvania County – EAL Total 

Spotsylvania County – Annualized Frequency – 

Landslide 
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Stafford County – Overall Risk Stafford County– EAL Total 

Stafford County– Annualized Frequency 

5.1.7 – DAM/LEVEE FAILURE VULNERABILITY ASSESSMENT 

Like sinkholes and landslides, dam failure should be considered a semi-natural hazard. Dams are 

created by human intervention, but may cause flooding and erosion in the event of their failure. 

Dam failure can occur if pressure behind the dam exceeds design capacity, or overtopping 

causes rushing water to scour the base of the dam. The Virginia Soil and Water Conservation 

Board (VS&WCB) established the Virginia Dam Safety Program to provide for dam safety. Dams 

that meet specific regulatory criteria must obtain operation and maintenance certificates, and 

provide emergency action plans to local emergency officials.  

The U.S. Army Corps of Engineers (USACE) compiles a National Inventory of Dams (NID), ranking 

each dam on its downstream hazard potential in the event of failure. The following table shows 

the number of dams in each community based on their NID ranking of downstream hazard 
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potential. Downstream hazard potential is rated Low if damage would likely be limited to the 

owner’s property, with no probable loss of human life and low economic or environmental loss. 

Ratings of Significant indicate no probable loss of human life, but the possibility of economic loss 

or the disruption of lifeline facilities. Downstream hazard potential is rated High when the failure 

of a dam would likely cause the loss of human life. 

While the Virginia Department of Conservation and Recreation (DCR) makes dam failure 

inundation maps available, it does not attempt to estimate potential downstream impacts of 

such inundation should a dam fail. Some GWRC localities have begun to combine inundation 

maps with local mapping of parcels and structures. Additionally, individual dam emergency 

action plans may quantify downstream hazards. However, there remains no complete or 

standardized data quantifying the vulnerability of life or property as the result of dam failures in 

the region. Regional authorities should pursue solutions to this data gap, particularly for the few, 

but important, high hazard dams found in the GWRC region.  

Figure 5-12: Hazard Potential for Dam Failure - GWRC Region 

High Significant Low 

Caroline County 9 35 51 

City of Fredericksburg 0 0 0 

King George County 1 1 8 

Spotsylvania County 5 7 9 

Stafford County 7 11 6 

GWRC Total 22 54 74 

Source: National Inventory of Dams – as reported by Virginia Department of 

Emergency Management. 
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5.1.8 THUNDERSTORMS (STRONG WIND, LIGHTNING, AND HAIL) VULNERABILITY 

ASSESSMENT  

Historical evidence shows that most of the state is vulnerable to severe thunderstorms. However, 

because it cannot be predicted where thunderstorm and tornado damage may occur, the 

total dollar exposure figure of $6,183,409.38 for buildings and agricultural facilities within the 

region (per NRI) is considered to be exposed and could potentially be affected.  

Estimates of annualized losses for strong wind, lightning, and hail stand as dimensions to 

analyzing the overall risk of severe thunderstorm in the region (see table below). And based on 

FEMA NRI Data, the regional annualized loss estimates of $2,233,293 was generated for strong 

wind, $201,504 for lightning, and $562,935 for hail storms. 

Figure 5-13: Strong Wind, Lightning, and Hail Annualized Losses by Locality 

COUNTY 
Caroline 

County 

City of 

Fredericksburg 

King George 

County 

Spotsylvania 

County 

Stafford 

County 

ANNUALIZED LOSSES 

(Strong Wind) 
$61,036 $200,249 $139,330 $811,188 $1,021,490 

ANNUALIZED LOSSES 

(Hail) 
$19,949 $22,562 $2,584 $1,379 $155,030 

ANNUALIZED LOSSES 

(Lightning) 
$42,381 $94,472 $42,498 $74,531 $309,053 

Caroline County – Overall Risk Caroline County – EAL Total 
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Caroline County – EAL Population EQ Caroline County – EAL Building Value 

Caroline County – Annualized Frequency 
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City of Fredericksburg – Overall Risk City of Fredericksburg– EAL Total 

City of Fredericksburg– EAL Population EQ City of Fredericksburg – EAL Building Value 
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City of Fredericksburg – Annualized Frequency 

King George County – Overall Risk King George County – EAL Total 
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King George – EAL Population EQ King George County – EAL Building Value 

King George County – Annualized Frequency 
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Spotsylvania County – Overall Risk Spotsylvania County – EAL Total 

Spotsylvania County – EAL Population EQ Spotsylvania County – EAL Building Value 
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Spotsylvania County – Annualized Frequency 

Stafford County – Overall Risk Stafford County – EAL Total 
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Stafford County – EAL Population EQ Stafford County – EAL Building Value 

Stafford County - EAL Ag. Value 
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Caroline County – Overall Risk 
Caroline County – EAL Total 

Caroline County – EAL Population EQ Caroline County – EAL Building Value 
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Caroline County - EAL Ag. Value 
Caroline County– Annualized Frequency 

City of Fredericksburg – Overall Risk City of Fredericksburg– EAL Total 
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City of Fredericksburg– EAL Population EQ City of Fredericksburg – EAL Building Value 

City of Fredericksburg – EAL Ag. Value City of Fredericksburg – Annualized Frequency 
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King George County – Overall Risk King George County – EAL Total 

King George – EAL Population EQ King George County – EAL Building Value 
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King George County – EAL Ag. Value King George County – Annualized Frequency 

Spotsylvania County – Overall Risk Spotsylvania County – EAL Total 
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Spotsylvania County – EAL Population EQ Spotsylvania County – EAL Building Value 

Spotsylvania County – EAL Ag. Value Spotsylvania County – Annualized Frequency 
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Stafford County – Overall Risk Stafford County – EAL Total 

Stafford County – EAL Population EQ Stafford County – EAL Building Value 
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Stafford County - EAL Ag. Value Stafford County– Annualized Frequency 

Caroline County – Overall Risk 
Caroline County – EAL Total 
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Caroline County – Annualized Frequency 

City of Fredericksburg – Overall Risk 
City of Fredericksburg– EAL Total 

City of Fredericksburg – Annualized Frequency 
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King George County – Overall Risk King George County – EAL Total 

King George County – Annualized Frequency 
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Spotsylvania County – Overall Risk Spotsylvania County – EAL Total 

Spotsylvania County – Annualized Frequency 
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Stafford County – Overall Risk Stafford County – EAL Total 

Stafford County - EAL Ag. Value 
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5.2 - COMMUNITY SPECIFIC VULNERABILITY ASSESSMENT 

In conducting the 2022 plan update, the committee returned to its 2017 conclusions that the 

GWRC region faces specific hazards which may affect the various jurisdictions within the region 

differently. For this reason, specific vulnerability analysis was carried out for each of these 

hazards as they affect each locality within the region. Community vulnerability can be 

quantified in these instances where there is a known, identified hazard area. The numbers and 

types of buildings subject to the identified hazard can be counted and their values tabulated. 

Past events can also serve as a rough predictor of the future. Where the data was available, 

rough estimates of annualized damages and the number of hazard events is noted. Together, 

these values reflect the impact, or vulnerability, of these areas to specific natural hazards.  

5.2.1 COASTAL AND RIVERINE FLOOD VULNERABILITY 

Excess water from snowmelt, rainfall, or storm surge can accumulate and overflow onto 

adjacent floodplains. While many floodplain boundaries are mapped by FEMA’s National Flood 

Insurance Program (NFIP), floods sometimes go beyond the mapped floodplains or change 

courses due to erosion, sedimentation, or human development like building, grading, and debris 

blockage. Since the floodplains in the United States are home to over nine million households, 

flood vulnerability is extremely high, with potential for moving water to destroy structures and 

wash away vehicles and other debris, and for property damage resulting from inundation by 

sediment and debris-filled water. 

FEMA’s NRI tool was utilized to perform a hurricane hazard analysis for the George Washington 

Region to estimate potential losses in the event of natural disasters. NRI has data of calculations 

regarding earthquake, hurricane, and flood hazards as well as potential economic losses 

associated with these hazards. The following table lists the total dollar value of exposed 

structures based on occupancy type for the George Washington Region.  

The following table presents the estimated annualized losses for the localities in the region based 

on data from FEMA’s NRI Database. 

Figure 5-14: Flood Annualized Losses by Locality 

COUNTY 
Caroline 

County 

City of 

Fredericksburg 

King George 

County 

Spotsylvania 

County 

Stafford 

County 

ANNUALIZED LOSSES $59,221 $61,196 $34,250 $247,670 $175,430 

National Flood Insurance Program Data 

It is relevant to note in this discussion of flood hazard vulnerability certain vital statistics with 

regard to the National Flood Insurance Program (NFIP). As of August 2022, there were 1,054 flood 

insurance policies in the region. These policies amounted to $ 306,113,700 in total insurance 

coverage (see table below). There has been $539,610 (rounded) in total losses paid.  
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Figure 5-15: NFIP Information by Locality 

Jurisdiction 

NFIP 

Entry 

Date 

Effective 

FIRM 

Policies 

in 

Force 

Insurance in 

Force, Whole 

Number 

of Claims 

Total Losses 

Paid 

Caroline County 08/15/1989 03/02/2009 64 $15,981,300 4 $8,364.36 

Bowling Green NP N/A N/A N/A N/A N/A 

Port Royal 03/02/2009 03/02/2009 0 $0 0 $0 

Fredericksburg 07/02/1979 09/19/2007 116 $34,403,700 0 $0 

King George 

County 
12/15/1990 12/02/2021 59 $17,367,900 4 $3,938.64 

Spotsylvania 

County 
12/01/1987 02/18/1998 282 $86,953,300 34 $79,978.31 

Stafford County* 11/19/1980 02/18/2015 533 $151,407,500 12 $61,960 

REGIONAL TOTAL 1,054 $306,113,700 54 $154,241.31 

*Stafford County also has a CRS Entry date (05/01/2011)

Figure 5-16: Critical Facilities in 100-year flood plain-GW Region 

Locality 
Total at Risk Critical 

Facilities 

Caroline County incl. Towns of Port 

Royal and Bowling Green 
0 

City of Fredericksburg 17 

King George County 3 

Spotsylvania County 11 

Stafford County (excl. Quantico) 1 

George Washington Region Total 32 
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Caroline County – Overall Risk - Coastal Caroline County – EAL Total - Coastal 

Caroline County – Annualized Frequency – 

Coastal  Caroline County – Overall Risk – Riverine 
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Caroline County – EAL Total – Riverine 
Caroline County – Annualized Frequency – Riverine 

City of Fredericksburg – Overall Risk – Coastal 

City of Fredericksburg – EAL Total - Coastal 
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City of Fredericksburg – Annualized Frequency – 

Coastal  
City of Fredericksburg – Overall Risk – Riverine 

City of Fredericksburg – EAL Total - Riverine City of Fredericksburg – Annualized Frequency – 

Riverine  



Vulnerability Assessment 

Regional Hazard Mitigation Plan 2022 5-64

King George County – Overall Risk – Coastal 
King George County – EAL Total – Coastal 

King George – Annualized Frequency – Coastal King George County – Overall Risk – Riverine 
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King George County – EAL Total - Riverine 
King George County – Annualized Frequency – 

Riverine  

Spotsylvania County – Overall Risk - Coastal 
Spotsylvania County – EAL Total - Coastal 
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Spotsylvania County – Annualized Frequency – 

Coastal  Spotsylvania County – Overall Risk – Riverine 

Spotsylvania County – EAL Total - Riverine Spotsylvania County – Annualized Frequency – 

Riverine  
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Stafford County – Overall Risk - Coastal Stafford County – EAL Total – Coastal 

Stafford County – Annualized Frequency – 

Coastal  Stafford County – Overall Risk - Riverine 
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Stafford County - EAL Total – Riverine Stafford County– Annualized Frequency – Riverine 
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5.2.2 WILDFIRE VULNERABILITY 

The Virginia Department of Forestry (“VDOF”) tracks wildfire events, including their location, size, 

frequency, and damages caused. Using this data, among other resources, VDOF classifies areas 

of the state based on their relative fire risk. This plan intersects wildfire area classifications 

generated by the VDOF with local parcel mapping and tax assessment data to determine the 

number of parcels located within high wildfire risk zones, and to quantify the value of real estate 

improvements (mainly buildings) that would be at risk in the event of a wildfire. Individual 

counties and cities that are encompassed by the GW Region provided hardcopy tax parcel 

information. Of particular importance to this analysis are the number of critical community 

facilities located within high wildfire risk areas. Government buildings, emergency facilities, 

schools, and other critical locations must be able to continue their function in the event of 

natural disasters. These facilities are best located in the least vulnerable areas of the locality, or 

should have contingency plans in place should they themselves be affected by natural hazards. 

Figure 5-17: Wildfire Risk-GW Region 

Locality 
Total No. 

Parcels 

No. Parcels in High 

Wildfire Zone 

Estimated at Risk 

Value 

Caroline County 

incl. Towns of Port 

Royal and Bowling 

Green 

25,402 15,607 $1,516,776,500 

City of 

Fredericksburg 
8,432 1,454 $503,429,300 

King George 

County 
13,889 6,935 $938,925,400 

Spotsylvania 

County 
63,817 43,267 $3,489,403,800 

Stafford County 56,871 38,331 $8,469,310,400 

George 

Washington Region 

Total 

168,411 105,594 $14,917,845,400 

Source: Virginia Department of Forestry, 2016 
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Figure 5-18: Wildfire Annualized Losses by Locality 

COUNTY 
Caroline 

County 

City of 

Fredericksburg 

King George 

County 

Spotsylvania 

County 

Stafford 

County 

ANNUALIZED 

LOSSES 
$404.87 $0.00 $582.63 $709.05 $650.55 

Source: FEMA National Risk Index. 

Figure 5-19: Wildfire Risk and Critical 

Facilities-GW Region 

Locality 

Total at Risk 

Critical 

Facilities 

Caroline County incl. 

Towns of Port Royal 

and Bowling Green 

12 

City of Fredericksburg 5 

King George County 29 

Spotsylvania County 71 

Stafford County 54 

George Washington 

Region Total 
171 
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Caroline County – Overall Risk Caroline County – EAL Total 

Caroline County – EAL Population EQ Caroline County – EAL Building Value 
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Caroline County - EAL Ag. Value Caroline County – Annualized Frequency 

City of Fredericksburg – Overall Risk City of Fredericksburg – EAL Total 
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City of Fredericksburg – Annualized Frequency 

King George County – Overall Risk 
King George County – EAL Total 
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King George – EAL Population EQ 
King George County – EAL Building Value 

King George County – EAL Ag. Value King George County – Annualized Frequency 
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Spotsylvania County – Overall Risk Spotsylvania County – EAL Total 

Spotsylvania County – EAL Population EQ Spotsylvania County – EAL Building Value 
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Spotsylvania County – EAL Ag. Value Spotsylvania County – Annualized Frequency 

Stafford County – Overall Risk Stafford County – EAL Total 
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Stafford County – EAL Population EQ Stafford County – EAL Building Value 

Stafford County - EAL Ag. Value Stafford County– Annualized Frequency 

5.2.3 AGING INFRASTRUCTURE VULNERABILITY ASSESSMENT 

Due to its nature, aging infrastructure requires continuous follow up and maintenance. Over 

time, pieces of deteriorating structures will come to fall apart, which is likely to cause accidents 

including serious injuries, fatalities, property damages, and not to mention lost income. The 

significance of systems such as energy production and distribution, water management, 

transportation (e.g., roads, harbors, and airports), and communication can have significant 

impacts from both social and economic perspectives.  

While there is a lack of clear methodology to assess the Region’s vulnerability to the potential 

detrimental impacts of aging infrastructure, as well as the localities’, it is nonetheless a potential 
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hazard worth proactive consideration and further review. As a start, the following map illustrates 

aging bridge and culvert infrastructure facilities around the GWRC region. 

5.2.4 PANDEMIC VULNERABILITY ASSESSMENT 

The COVID-19 pandemic has brought to the forefront a challenging and multi-faceted hazard. 

The CDC has guidelines on how to approach influenza outbreaks, but otherwise there is sparse 

information for how to respond to any individual infectious agent. The response to the novel 

coronavirus in Virginia was largely driven by federal recommendations but implemented locally 

through Virginia Department of Health district offices, which led to different responses across the 

Commonwealth. Because pandemics of this nature evolve as new information emerges, the 

recommendations for this Plan are more general in nature.  

Because pandemic events may be localized and are difficult to predict, a quantitative 

assessment of the risk is difficult. The map below provides information from the Covid-19 

pandemic on factors that may influence losses to human life, including confirmed cases and 

access to clinics. 
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5.2.5 IMPAIRED WATERWAYS VULNERABILITY ASSESSMENT 

Although impaired waterways typically do not require an emergency response (unless drinking 

water is suddenly or severely impaired), certain impairments such as toxic algal blooms present a 

danger to the public that requires short- and long-term emergency planning. The GWRC Region 

includes over 100 impaired streams and waterways ranging from those closed to swimming 

(most commonly due to algae) to those where fishing or shellfishing may be dangerous due to 

pollutants. Not least of these is Lake Anna, with portions located in Spotsylvania County, which is 

a major tourist and recreation destination, but which suffers from harmful algal blooms in part 

due to warmer waters discharged from the Lake Anna Nuclear Facility.  

Generally, from a hazard vulnerability assessment standpoint, there is no definitive methodology 

to determine vulnerability associated with the impairment of waterways. Certainly, the water 

quality of all waterways has the potential to become impaired, but there is variability in the use 

of waterways and how impactful any impairment may be to public health, as well as to the 

source of the impairment. Further consideration of this hazard is necessary to determine the best 

means to assess regional and local vulnerability to this hazard. 

5.2.6 - CAROLINE COUNTY VULNERABILITY ASSESSMENT (INCL. TOWNS OF BOWLING 

GREEN AND PORT ROYAL)  

Development Trends 

Caroline County’s population increased from 22,121 in the 2000 census to 28,545 in 2010 census, 

a 29% increase. This growth far exceeded the 13% overall population growth of the State of 

Virginia for this period. The estimated population of Caroline County for the year 2015 was 

29,984. Population projections maintained by the Virginia Employment Commission call for 

County population to reach 31,400 by 2020 and climb further to 33,447 by 2030. 

The leadership of Caroline County has expressed a desire for continued economic growth and 

development that brings new jobs to the County, while respecting local environmental and 

historic resources, and balancing the needs of residential, commercial, and industrial interests 

with the public facilities that support them. (Caroline County Comprehensive Plan 2010). 

The County plans for the accommodation of new and future growth in designated growth areas 

located in or near the areas of Port Royal, Bowling Green-Milford, Carmel Church, Ladysmith 

and Dawn, and has established specific plans for these areas. 

As of 2016, there are 5,744 jobs in Caroline, with local government, public schools, and the US 

Department of Defense as major employers. Unemployment in the County stands at 4.2% as of 

October 2016, trailing slightly the Virginia unemployment rate of 4.1%, but better than the 

national average of 4.7%. While many residents of Caroline are employed, a large number 

commute to locations outside of the County for work. 

The Caroline County Department of Economic Development actively promotes the recruitment 

of new businesses to the County, as well as school-to-work, alternative education, and 

workforce training programs that improve the County’s employment base. The County has been 

successful in the recruitment of the CFC Farmers Market and the move of the Virginia State Fair 

from Richmond to Caroline. 
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As the County continues to development, areas for future growth should be weighed against 

areas vulnerable to natural hazards to determine ideal or priority growth areas. Hazard 

mitigation through land use planning can reduce the cost of future natural hazard events, both 

in risk to human life and in damage to public and private property. Caroline County’s 

population increased from 28,545 in the 2010 census to 30,887 in 2020 census, an 8.2% increase. 

This growth was less than the explosive 29% increase from 2000-2010, but exceeded the 7.9% 

overall population growth of the Commonwealth of Virginia for this period. Population 

projections maintained by the Virginia Employment Commission, sourced from the Weldon 

Cooper Center for Public Service at the University of Virginia, call for County population to reach 

32,753 by 2030 and 36,588 by 2040. 

The leadership of Caroline County has expressed a desire for continued economic growth and 

development that brings new jobs to the County, while respecting local environmental and 

historic resources, and balancing the needs of residential, commercial, and industrial interests 

with the public facilities that support them. (Caroline County Comprehensive Plan 2030).  

The County plans for the accommodation of new and future growth in designated growth areas 

located in or near the areas of Port Royal, Bowling Green-Milford, Carmel Church, Ladysmith 

and Dawn, and has established specific plans for these areas. 

As of 2020, according to the Bureau of Economic Analysis, there are 9,296 jobs in Caroline, with 

local government, public schools, and the US Department of Defense as major employers. 

Unemployment in the County stands at 4.3% averaged over year 2021 slightly above the 3.9% 

statewide average, which is somewhat skewed by the effects of the Covid-19 pandemic. 4 While 

many residents of Caroline are employed, a large number commute to locations outside of the 

County for work. 

The Caroline County Department of Economic Development actively promotes the recruitment 

of new businesses to the County, as well as school-to-work, alternative education, and 

workforce training programs that improve the County’s employment base. The County has been 

successful in the recruitment of the CFC Farmers Market and the move of the Virginia State Fair 

from Richmond to Caroline.  

As the County continues to develop, areas for future growth should be weighed against areas 

vulnerable to natural hazards to determine ideal or priority growth areas. Hazard mitigation 

through land use planning can reduce the cost of future natural hazard events, both in risk to 

human life and in damage to public and private property. 

Critical Facilities 

In order to assess the vulnerability of a community to natural hazards, this plan provides an 

inventory of critical structures and facilities in Caroline County. The critical facilities are the 

community’s assets that are the most important or vital to emergency management. Critical 

facilities include: 

• Emergency Operation Center (EOC);

• Emergency Communications Center (ECC) / 911;

• Law Enforcement Offices;

4 https://www.bls.gov/lau 

https://www.bls.gov/lau
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• Fire / Rescue Stations;

• Emergency Medical Services (EMS);

• Power;

• Communications;

• Water;

• Wastewater Treatment Plants (WWTP);

• Shelters; and

• Administration Buildings / Courthouse.

Critical facilities should be given special attention in preparing for a disaster because of their 

vital importance to maintaining citizen life, health, and safety during and directly after a disaster 

event.  

Town of Bowling Green 

Representatives from Caroline County provided the inventory of critical facilities for the Town of 

Bowling Green. The listing of critical facilities includes emergency response facilities and public 

facilities. 

Town of Port Royal 

Representatives from Caroline County provided the inventory of critical facilities for the Town of 

Port Royal. The listing of critical facilities is found in the included table. 

Figure 5-20: Critical Facilities – Caroline County, 

including Bowling Green and Port Royal 

Facility Category 
Total Number of 

Facilities 

Emergency Services 11 

Energy 4 

Communications 4 

Wastewater 3 

Education 7 

Government 3 

Law Enforcement 4 

Water Supply 4 

Public Health 2 

Transportation 1 

Total 43 

Source: Caroline County, Towns of Bowling Green and 

Port Royal 
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Strong Wind Vulnerability  

The NRI analysis tool was used to assess the vulnerability of the locality to hurricane wind hazards. 

Options provided by NRI for this analysis are the probabilistic and deterministic methods. The 

probabilistic scenario is the default option and relies on a database of many thousands of storm 

tracks and intensities. These return periods define the statistical probability that a storm of a 

given size and intensity could occur within any year.  

The strong wind analysis was chosen because it provides the statistical probability for a range of 

hurricane events and presents a comparison of these events. The strong wind analysis was used 

to generate structural loss estimations for hurricane events.  

Flood Vulnerability 

Repetitive Loss Properties  

Caroline County includes 82 properties enrolled in the National Flood Insurance Program 

(NFIP). At this time, none of these properties is classified as a Repetitive Loss property. A 

Repetitive Loss property is defined as any insurable building for which two or more claims 

of more than $1,000 were paid by the NFIP over any rolling 10-year period since 1978. A 

Severe Repetitive Loss property is defined as any insurable building for which four or more 

claims of more than $1,000 were paid by the NFIP over any rolling 10-year period since 

1978. Repetitive Loss properties strain the resources of the NFIP, while remaining at risk for 

future property damage, injury, or loss of life. In these cases, the primary objective of the 

NFIP, and of this plan, is to promote permanent solutions to repetitive flooding problems, 

either through structural measures that reduce or eliminate the flooding risk, or by 

removal of structures within high risk flood areas.  

NRI and HIFLD Flood Analysis  

The NRI and HIFLD analysis tools were used to assess the structural and economic impact 

of predicted flood events on the locality. Hazard type options provided by NRI for flood 

analysis are the riverine and coastal. The necessary scenario for any given situation 

depends upon the geography of the region. If the area is inland with a stream hydrology, 

then the riverine scenario should be used. If however, the area is along the coast then 

either the riverine and coastal, or coastal scenario should be used.  

The riverine and coastal analysis was chosen for Caroline County. This scenario provides 

the statistical probability for a range of flood events and presents a comparison of those 

events. The riverine analysis was used to generate structural loss estimations, agricultural 

loss estimations, and impacts to the population.  The data included below represents the 

likely effects on the 100-year flood event on the community. 

Wildfire Vulnerability 

The Virginia Department of Forestry tracks wildfire events, including their location, size, 

frequency, and damages caused. Using this data, among other resources, VDOF classifies areas 

of the state based on their relative fire risk. This plan intersects wildfire area classifications 

generated by the VDOF with local parcel mapping and tax assessment data to determine the 

number of parcels located within high wildfire risk zones, and to quantify the value of real estate 

improvements (mainly buildings) that would be at risk in the event of a wildfire. individual 

counties and city that is encompassed by the GW Region provided hardcopy tax parcel 

information. Of particular importance to this analysis are the number of critical community 
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facilities located within high wildfire risk areas. Government buildings, emergency facilities, 

schools, and other critical locations must be able to continue their function in the event of 

natural disasters. These facilities are best located in the least vulnerable areas of the locality, or 

should have contingency plans in place should they themselves be affected by natural hazards. 

     Figure 5-23: Wildfire Risk—Caroline County 

Total No. Parcels 
No. Parcels in High 

Wildfire Zone 
Estimated at Risk Value 

25,402 15,607 $1,516,776,500 

Source: Caroline County, Virginia Dept. of Forestry. 

5.2.2 - CITY OF FREDERICKSBURG VULNERABILITY ASSESSMENT 

Development Trends 

The City of Fredericksburg’s population increased from 19,279 in the 2000 census to 24,286 in 

2010 census, a 26% increase, exceeded the 13% overall population growth of the State of 

Virginia for this period. The estimated population of Fredericksburg for the year 2015 was 28,118, 

representing an increase of nearly 16% over just 5 years. 

As of 2016, there are 24,169 jobs in Fredericksburg. Unemployment in the County stands at 4.9% 

as of October 2016, trailing slightly the Virginia unemployment rate of 4.1%, but better than the 

national average of 4.7%. 

Fredericksburg is an economic and employment hub for the region, drawing many shoppers 

and work commuters from nearby areas, including Spotsylvania and Stafford Counties. The 

Virginia Employment Commission 2014 civilian labor force estimate for the City was 14,572 with 

the resident employment rate of 13,896. The Virginia Economic Development Partnership 

Community Profile for the City of Fredericksburg shows that Health Care and Social Assistance 

sector is the largest employer in the City (5440), with the Accommodation and Food Services 

sector (4207) and the Retail Trade sector (3884) as the next largest categories for employment in 

the City. 

Development trends were a significant consideration in the revision of the City of Fredericksburg 

Comprehensive Plan. The Plan was revised in 2015 and adopted by the Fredericksburg City 

Council as a to guide decision making for the physical development of the community, and 

focuses on balanced growth that respects the City’s environmental and historic assets. The City 

can expect further growth pressure as state and national trends toward urban living continue. 

This pressure will face obstacles in the City’s small land area and high rate of existing buildout. 

As the City continues to development, areas for future growth should be weighed against areas 

vulnerable to natural hazards to determine ideal or priority growth areas. Hazard mitigation 

through land use planning can reduce the cost of future natural hazard events, both in risk to 

human life and in damage to public and private property. The City of Fredericksburg’s 

population increased from 24,286 in the 2010 census to 27,982 in the 2020 census, a 15.2% 
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increase, exceeded the 7.9% overall population growth of the Commonwealth of Virginia for this 

period.  

Averaged over 2021, according to the Bureau of Labor Statistics, there are 13,207 jobs in 

Fredericksburg, which is somewhat skewed by the effects of the Covid-19 pandemic.5 

Unemployment in the County stands at 4.7% as of December 2021, slightly above the Virginia 

unemployment rate of 3.9%. 

Fredericksburg is an economic and employment hub for the region, drawing many shoppers 

and work commuters from nearby areas, including Spotsylvania and Stafford Counties. 

According to the City of Fredericksburg Economic Development and Tourism website, the 5 

largest individual employers are Mary Washington Hospital (1,000+), the University of Mary 

Washington (1,000+), Fredericksburg schools and local government (500+), Walmart (500+), and 

Wegmans (500+), making healthcare, education, and retail among the largest employment 

sectors.6 

Development trends were a significant consideration in the revision of the City of Fredericksburg 

Comprehensive Plan. The Plan was revised in 2015 and adopted by the Fredericksburg City 

Council as a to guide decision making for the physical development of the community, and 

focuses on balanced growth that respects the City’s environmental and historic assets. The City 

can expect further growth pressure as state and national trends toward urban living continue. 

This pressure will face obstacles in the City’s small land area and high rate of existing buildout.  

As the City continues to develop, areas for future growth should be weighed against areas 

vulnerable to natural hazards to determine ideal or priority growth areas. Hazard mitigation 

through land use planning can reduce the cost of future natural hazard events, both in risk to 

human life and in damage to public and private property. 

Critical Facilities 

In order to assess the vulnerability of a community to natural hazards, this plan provides an 

inventory of critical structures and facilities in the City of Fredericksburg. The critical facilities are 

the community’s assets that are the most important or vital to emergency management. Critical 

facilities include: 

• Emergency Operation Center (EOC);

• Emergency Communications Center (ECC) / 911;

• Law Enforcement Offices;

• Fire / Rescue Stations;

• Emergency Medical Services (EMS);

• Power;

• Communications;

• Water;

• Wastewater Treatment Plants (WWTP);

• Shelters; and

• Administration Buildings / Courthouse.

5 https://www.bls.gov/lau

6 https://www.fredericksburgva.com/237/Major-Employers 

https://www.bls.gov/lau
https://www.fredericksburgva.com/237/Major-Employers
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Critical facilities should be given special attention in preparing for a disaster because of their 

vital importance to maintaining citizen life, health, and safety during and directly after a disaster 

event.  

Figure 5-24: Critical Facilities – City of Fredericksburg 

Facility Category 
Total Number of 

Facilities 

Emergency Services 4 

Energy 0 

Communications 1 

Wastewater 11 

Education 17 

Government 4 

Law Enforcement 2 

Water Supply 0 

Public Health 1 

Transportation 0 

Total 40 

Source: City of Fredericksburg 

Strong Wind Vulnerability 

The NRI analysis tool was used to assess the vulnerability of the locality to hurricane wind hazards. 

Options provided by NRI for this analysis are the probabilistic and deterministic methods. The 

probabilistic scenario is the default option and relies on a database of many thousands of storm 

tracks and intensities. This scenario generates hurricane hazards based on set return periods. 

These return periods define the statistical probability that a storm of a given size and intensity 

could occur within any year.  

The probabilistic wind analysis was chosen because it provides the statistical probability for a 

range of hurricane events and presents a comparison of these events.  The recurrence interval is 

the average interval of time within which the given hurricane event will be equaled or 

exceeded once. 

Flooding Vulnerability 

Repetitive Loss Properties  

The City of Fredericksburg includes 178 properties enrolled in the National Flood 

Insurance Program (NFIP), of which four are classified as Repetitive Loss properties. All 
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four of these classified Repetitive Loss properties are residential properties. A Repetitive 

Loss property is defined as any insurable building for which two or more claims of more 

than $1,000 were paid by the NFIP over any rolling 10-year period since 1978. A Severe 

Repetitive Loss property is defined as any insurable building for which four or more claims 

of more than $1,000 were paid by the NFIP over any rolling 10-year period since 1978. 

Repetitive Loss properties strain the resources of the NFIP, while remaining at risk for future 

property damage, injury, or loss of life. In these cases, the primary objective of the NFIP, 

and of this plan, is to promote permanent solutions to repetitive flooding problems, either 

through structural measures that reduce or eliminate the flooding risk, or by removal of 

structures within high risk flood areas.  

NRI and HIFLD Flood Analysis  

The NRI analysis tool was used to assess the structural and economic impact of predicted 

flood events on the locality. Hazard type options provided by NRI for flood analysis are 

the riverine and coastal. The necessary scenario for any given situation depends upon 

the geography of the region. If the area is inland with a stream hydrology, then the 

riverine scenario should be used. If however, the area is along the coast then either the 

riverine and coastal, or coastal scenario should be used.  

The riverine and coastal analysis was chosen for Fredericksburg. This scenario provides 

the statistical probability for a range of flood events and presents a comparison of those 

events. The riverine analysis was used to generate structural loss estimations, agricultural 

loss estimations, and population impacts. The recurrence interval is the average interval 

of time within which the given flood event will be equaled or exceeded once. The data 

included below represents the likely effects on the 100-year flood event on the 

community.  

Wildfire Vulnerability 

The Virginia Department of Forestry tracks wildfire events, including their location, size, 

frequency, and damages caused. Using this data, among other resources, VDOF classifies areas 

of the state based on their relative fire risk. This plan intersects wildfire area classifications 

generated by the VDOF with local parcel mapping and tax assessment data to determine the 

number of parcels located within high wildfire risk zones, and to quantify the value of real estate 

improvements (mainly buildings) that would be at risk in the event of a wildfire. Individual 

counties and city that is encompassed by the GW Region provided hardcopy tax parcel 

information. Of particular importance to this analysis are the number of critical community 

facilities located within high wildfire risk areas. Government buildings, emergency facilities, 

schools, and other critical locations must be able to continue their function in the event of 

natural disasters. These facilities are best located in the least vulnerable areas of the locality or 

should have contingency plans in place should they themselves be affected by natural hazards. 

     Figure 5-26: Wildfire Risk—City of Fredericksburg 

Total No. Parcels 
No. Parcels in High 

Wildfire Zone 
Estimated at Risk Value 

8,432 1,454 $503,429,300 

Source: City of Fredericksburg, Virginia Dept. of Forestry. 
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5.2.3 - KING GEORGE COUNTY VULNERABILITY ASSESSMENT 

Development Trends 

King George County’s population increased from 16,803 in the 2000 census to 23,584 in 2010 

census, a 40% increase. This growth far exceeded the 13% overall population growth of the State 

of Virginia for this period. The estimated population of King George County for the year 2015 was 

25,515. Population projections maintained by the Virginia Employment Commission call for 

continued County growth, with the population reaching 27,109 by 2020 and climb further to 

29,997 by 2030. 

As of 2016, there are 11,463 jobs in King George, with the federal government a major employer. 

Unemployment in the County stands at 4.1% as of October 2016, matching the rate for the State 

of Virginia as a whole, and beating the national average of 4.7%. Many residents of King George 

commute to locations outside of the County for work. The County’s major employer is the United 

States Navy base at Dahlgren. Other large employers include Computer Sciences Corporation 

and Synetics, Inc. (Source: Virginia Economic Development Partnership). There is a large retail 

development in the Dahlgren Area including a Walmart, University of Mary Washington campus, 

and several hotels. 

The King George County Comprehensive Plan promotes the goals of business recruitment, job 

creation, business retention, and marketing in King George County. A feature of the Plan’s Land 

Use Strategy is the desire to “encourage the creation of an environment to attract businesses 

and employees for the public and private sectors.” However, the County also desires to protect 

its rural areas, even as population, jobs, and the local economy grow. King George navigates 

this balance by designating specific planning areas to be targets for future growth. Designated 

settlement areas are those that feature public utility systems, and include the areas of the 

Courthouse, Dahlgren, Fairview Beach, Hopyard, and Oakland Park. 

As the County continues to development, areas for future growth should be weighed against 

areas vulnerable to natural hazards to determine ideal or priority growth areas. Hazard 

mitigation through land use planning can reduce the cost of future natural hazard events, both 

in risk to human life and in damage to public and private property. King George County’s 

population increased from 23,584 in the 2010 census to 26,723 in the 2020 census, a 13.3% 

increase. This growth is less than the explosive 40% increase seen from 2000 to 2010, but 

exceeded the 7.9% overall population growth of the Commonwealth of Virginia for this period. 

Population projections produced by the Weldon Cooper Center at the University of Virginia call 

for continued County growth, with the population reaching 29,434 by 2030 and climbing further 

to 33,887 by 2040.  

According to the Bureau of Labor Statistics, the average number of people employed in King 

George in 2021 was 13,496, with the federal government a major employer. Average 

unemployment over the same period was 2.9%, less than the 3.9% statewide average. Many 

residents of King George commute to locations outside of the County for work. The County’s 

major employer is the United States Navy base at Dahlgren, with over 7,500 military, federal, and 

civilian jobs.7 Other large employers include Tatitlek Corporation and URS-AECOM. There is a 

7 https://www.kinggeorgecountyva.gov/234/Major-Employers

https://www.kinggeorgecountyva.gov/234/Major-Employers
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large retail development in the Dahlgren Area including a Walmart, a University of Mary 

Washington campus, and several hotels. Maryland’s new 4-lane Middleton/Nice Bridge opens in 

early 2023, replacing the current 2-lane bridge; it is expected that this new bridge will increase 

development in the Dahlgren area. 

The King George County Comprehensive Plan promotes the goals of business recruitment, job 

creation, business retention, and marketing in King George County. A feature of the Plan’s Land 

Use Strategy is the desire to “encourage the creation of an environment to attract businesses 

and employees for the public and private sectors.” However, the County also desires to protect 

its rural areas, even as population, jobs, and the local economy grow. King George navigates 

this balance by designating specific planning areas to be targets for future growth. Designated 

settlement areas are those that feature public utility systems, and include the areas of the 

Courthouse, Dahlgren, Fairview Beach, Hopyard, and Oakland Park. 

As the County continues to develop, areas for future growth should be weighed against areas 

vulnerable to natural hazards to determine ideal or priority growth areas. Hazard mitigation 

through land use planning can reduce the cost of future natural hazard events, both in risk to 

human life and in damage to public and private property. 

Critical Facilities 

In order to assess the vulnerability of a community to natural hazards, this plan provides an 

inventory of critical structures and facilities in King George County. The critical facilities are the 

community’s assets that are the most important or vital to emergency management. Critical 

facilities include: 

• Emergency Operation Center (EOC);

• Emergency Communications Center (ECC) / 911;

• Law Enforcement Offices;

• Fire / Rescue Stations;

• Emergency Medical Services (EMS);

• Power;

• Communications;

• Water;

• Wastewater Treatment Plants (WWTP);

• Shelters; and

• Administration Buildings / Courthouse.

Critical facilities should be given special attention in preparing for a disaster because of their 

vital importance to maintaining citizen life, health, and safety during and directly after a disaster 

event.  

Figure 5-27: Critical Facilities – King George County 

Facility Category 
Total Number of 

Facilities 

Emergency Services 4 
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Energy 0 

Communications 0 

Wastewater 6 

Education 7 

Government 5 

Law Enforcement 2 

Water Supply 0 

Public Health 0 

Transportation 6 

Total 30 

Source: King George County 

Strong Wind Vulnerability 

The NRI analysis tool was used to assess the vulnerability of the locality to hurricane wind hazards. 

Options provided by NRI for this analysis are the probabilistic and deterministic methods. The 

probabilistic scenario is the default option and relies on a database of many thousands of storm 

tracks and intensities. This scenario generates hurricane hazards based on set return periods.   

The probabilistic wind analysis was chosen because it provides the statistical probability for a 

range of hurricane events and presents a comparison of these events. The probabilistic analysis 

was used to generate structural loss estimations for hurricane events.    

Flooding Vulnerability 

Repetitive Loss Properties  

King George County includes 79 properties enrolled in the National Flood Insurance 

Program (NFIP). At this time, none of these properties is classified as a Repetitive Loss 

property. A Repetitive Loss property is defined as any insurable building for which two or 

more claims of more than $1,000 were paid by the NFIP over any rolling 10-year period 

since 1978. A Severe Repetitive Loss property is defined as any insurable building for 

which four or more claims of more than $1,000 were paid by the NFIP over any rolling 10-

year period since 1978. Repetitive Loss properties strain the resources of the NFIP, while 

remaining at risk for future property damage, injury, or loss of life. In these cases, the 

primary objective of the NFIP, and of this plan, is to promote permanent solutions to 

repetitive flooding problems, either through structural measures that reduce or eliminate 

the flooding risk, or by removal of structures within high risk flood areas.  

NRI and HIFLD Flood Analysis  

The NRI and HIFLD analysis tools were used to assess the structural and economic impact 

of predicted flood events on the locality. Hazard type options provided by HAZUS for 

flood analysis are the riverine and coastal. The necessary scenario for any given situation 
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depends upon the geography of the region. If the area is inland with a stream hydrology, 

then the riverine scenario should be used. If however, the area is along the coast then 

either the riverine and coastal, or coastal scenario should be used.  

The riverine and coastal analysis was chosen for King George County. This scenario 

provides the statistical probability for a range of flood events and presents a comparison 

of those events. The riverine and coastal analysis was used to generate structural loss 

estimations, agricultural loss estimations, and population impacts.   

Wildfire Vulnerability 

The Virginia Department of Forestry tracks wildfire events, including their location, size, 

frequency, and damages caused. Using this data, among other resources, VDOF classifies areas 

of the state based on their relative fire risk. This plan intersects wildfire area classifications 

generated by the VDOF with local parcel mapping and tax assessment data to determine the 

number of parcels located within high wildfire risk zones, and to quantify the value of real estate 

improvements (mainly buildings) that would be at risk in the event of a wildfire. individual 

counties and city that is encompassed by the GW Region provided hardcopy tax parcel 

information. Of particular importance to this analysis are the number of critical community 

facilities located within high wildfire risk areas. Government buildings, emergency facilities, 

schools, and other critical locations must be able to continue their function in the event of 

natural disasters. These facilities are best located in the least vulnerable areas of the locality or 

should have contingency plans in place should they themselves be affected by natural hazards. 

     Figure 5-28: Wildfire Risk—King George County 

Total No. Parcels 
No. Parcels in High 

Wildfire Zone 
Estimated at Risk Value 

13,889 6,935 $938,925,400 

Source: King George County, Virginia Dept. of Forestry. 

5.2.4 - SPOTSYLVANIA COUNTY VULNERABILITY ASSESSMENT 

Development Trends 

Spotsylvania County’s population increased from 90,395 in the 2000 census to 122,397 in 2010 

census, a 35.4% increase. This growth far exceeded the 13% overall population growth of the 

State of Virginia for this period. The estimated population of Spotsylvania County for the year 

2015 was 130,475. Population projections maintained by the Virginia Employment Commission 

call for County population to continue its rapid growth, reaching 166,236 by 2020 and climbing 

further to 223,917 by 2030. 

Spotsylvania County’s close proximity to Washington, D.C., Richmond, Va, and Interstate 95 

have led to its rapid growth in population and economic activity. The county’s development 

trend is based on its technology and manufacturing industries and suburban housing for 

Washington D.C. and Northern Virginia commuters. Since 2012, Spotsylvania County has seen a 

rise in applications and approvals for large mixed use developments, higher density 

developments meant to provide a wide array of housing types amongst a mix of uses within 

walkable distance where citizens can live, work, and shop. Recent rezoning activity for mixed 
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use communities include Jackson Village, a 241-acre mixed-use project which is envisioned to 

have up to 298,000 square feet of commercial space and 2,270 homes; and Alexander’s 

Crossing, a 2,607-home mixed use development with up to 1.6 million square feet of commercial 

space. 

As of 2016, there are 35,167 jobs in Spotsylvania, including a strong mix of retail, healthcare, and 

government sectors. The County continues to target business sectors in healthcare, 

manufacturing, professional services (high tech/IT/defense) and tourism. Unemployment in the 

County stands at 4.2% as of October 2016, trailing only slightly the Virginia unemployment rate of 

4.1%, but better than the national average of 4.7%. While many residents of Spotsylvania are 

employed, a large number commute to locations outside of the County for work, including 

Fredericksburg and various locations in the Washington D.C. metropolitan area. 

Major employers within Spotsylvania County include: HCA Virginia Health System (Hospital 250-

499 employees): CVS Pharmacy (distribution warehouse, 250-500 employees); Germanna 

Community College (Education, 250-499 employees); Rappahannock Goodwill Industries 

(Rehabilitation Services, 250-499 employees); Rappahannock Electric Cooperative (Electric 

Supplier, 100-249 employees); EOIR Technologies (Gov’t Contractor, 100-249 employees); Kaeser 

Compressors (Air Compressors, 100-249 employees); Simmons Manufacturing (Matresses, 100-249 

employees); Trussway Manufacturing (Wood Trusses, 100-249 employees); OFIC North America 

(Vinyl Building Panels, 100-249 employees); PAE (Gov’t Contractor, 100-249 employees). An 

additional major employer within the County was announced in 2015 with the entrance of 

European grocer, Lidl, to the United States market. In addition to two retail store sites within the 

County, Lidl is constructing a 900,000 square foot distribution center off Smith Station Road. 

As the County continues to development, areas for future growth should be weighed against 

areas vulnerable to natural hazards to determine ideal or priority growth areas. Hazard 

mitigation through land use planning can reduce the cost of future natural hazard events, both 

in risk to human life and in damage to public and private property. 

Spotsylvania County’s population increased from 122,397 in the 2010 census to 140,032 in 2020 

census, a 14.4% increase. This growth was less than the 35.4% increase in the past 10 year period, 

but exceeded the 7.9% overall population growth of the Commonwealth of Virginia for this 

period. Population projections maintained by the Weldon Cooper Center for Public Service call 

for County population to continue its rapid growth, reaching 155,407 by 2030 and climbing 

further to 177,568 by 2040. 

Spotsylvania County’s close proximity to Washington, D.C., Richmond, Va, and Interstate 95 

have led to its rapid growth in population and economic activity. The county’s development 

trend is based on its technology and manufacturing industries and suburban housing for 

Washington D.C. and Northern Virginia commuters. Since 2012, Spotsylvania County has seen a 

rise in applications and approvals for large mixed use developments, higher density 

developments meant to provide a wide array of housing types amongst a mix of uses within 

walkable distance where citizens can live, work, and shop. Recent rezoning activity for mixed 

use communities include Jackson Village, a 241-acre mixed-use project which is envisioned to 

have up to 298,000 square feet of commercial space and 2,270 homes; and Alexander’s 

Crossing, a 2,607-home mixed use development with up to 1.6 million square feet of commercial 

space.  
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According to the Bureau of Labor Statistics, the average number of employed people in 2021 

was 64,156, including a strong mix of retail, healthcare, and government sectors. The Bureau of 

Economic Analysis notes 80,628 jobs in Spotsylvania and Fredericksburg combined. The County 

continues to target business sectors in healthcare, manufacturing, professional services (high 

tech/IT/defense) and tourism. The average unemployment in the County stands at 3.8% as of 

2021, trailing only slightly the Virginia unemployment rate of 3.9%. While many residents of 

Spotsylvania are employed, a large number commute to locations outside of the County for 

work, including Fredericksburg and various locations in the Washington D.C. metropolitan area. 

According to the Spotsylvania County Economic Development website and the Virginia 

Employment Commission, Spotsylvania’s top 5 employment sectors are: retail (6,984), state and 

local government (5,913 combined), healthcare (4,462), the service industry (3,959), and 

personal, scientific, and technical services (2,566).8 Major employers within Spotsylvania County 

include: HCA Virginia Health System (Hospital 250-499 employees): CVS Pharmacy (distribution 

warehouse, 250-500 employees); Germanna Community College (Education, 250-499 

employees); Rappahannock Goodwill Industries (Rehabilitation Services, 250-499 employees); 

Rappahannock Electric Cooperative (Electric Supplier, 100-249 employees); EOIR Technologies 

(Gov’t Contractor, 100-249 employees); Kaeser Compressors (Air Compressors, 100-249 

employees); Simmons Manufacturing (Matresses, 100-249 employees); Trussway Manufacturing 

(Wood Trusses, 100-249 employees); OFIC North America (Vinyl Building Panels, 100-249 

employees); PAE (Gov’t Contractor, 100-249 employees). An additional major employer within 

the County was announced in 2015 with the entrance of European grocer, Lidl, to the United 

States market. In addition to two retail store sites within the County, Lidl is constructing a 900,000 

square foot distribution center off Smith Station Road. 

As the County continues to develop, areas for future growth should be weighed against areas 

vulnerable to natural hazards to determine ideal or priority growth areas. Hazard mitigation 

through land use planning can reduce the cost of future natural hazard events, both in risk to 

human life and in damage to public and private property. 

Critical Facilities 

In order to assess the vulnerability of a community to natural hazards, this plan provides an 

inventory of critical structures and facilities in Spotsylvania County. The critical facilities are the 

community’s assets that are the most important or vital to emergency management. Critical 

facilities include: 

• Emergency Operation Center (EOC);

• Emergency Communications Center (ECC) / 911;

• Law Enforcement Offices;

• Fire / Rescue Stations;

• Emergency Medical Services (EMS);

• Power;

• Communications;

• Water;

• Wastewater Treatment Plants (WWTP);

• Shelters; and

8 https://virginiaworks.com/_docs/Local-Area-Profiles/5104000177.pdf 

https://virginiaworks.com/_docs/Local-Area-Profiles/5104000177.pdf
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• Administration Buildings / Courthouse.

Critical facilities should be given special attention in preparing for a disaster because of their 

vital importance to maintaining citizen life, health, and safety during and directly after a disaster 

event.  

Figure 5-29: Critical Facilities – Spotsylvania County 

Facility Category 
Total Number of 

Facilities 

Emergency Services 12 

Energy 0 

Communications 0 

Wastewater 6 

Education 18 

Government 8 

Law Enforcement 0 

Water Supply 0 

Public Health 0 

Transportation 0 

Total 44 

Source: Spotsylvania County 

Strong Wind Vulnerability 

The HAZUS analysis tool was used to assess the vulnerability of the locality to hurricane wind 

hazards. Options provided by HAZUS for this analysis are the probabilistic and deterministic 

methods. The probabilistic scenario is the default option and relies on a database of many 

thousands of storm tracks and intensities. This scenario generates hurricane hazards based on set 

return periods. These return periods define the statistical probability that a storm of a given size 

and intensity could occur within any year.  

The probabilistic wind analysis was chosen because it provides the statistical probability for a 

range of hurricane events and presents a comparison of these events. The probabilistic analysis 

was used to generate structural loss estimations for hurricane events with specific recurrence 

intervals; 10-, 20-, 50-, 100-, 200-, 500-, and 1000-year. The recurrence interval is the average 

interval of time within which the given hurricane event will be equaled or exceeded once. 

Because residential structures comprise a significantly large percentage of the occupancy 

classification within all subject localities, these data are presented in below.  
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Flooding Vulnerability 

Repetitive Loss Properties  

Spotsylvania County includes 304 properties enrolled in the National Flood Insurance 

Program (NFIP). At this time, none of these properties is classified as a Repetitive Loss 

property. A Repetitive Loss property is defined as any insurable building for which two or 

more claims of more than $1,000 were paid by the NFIP over any rolling 10-year period 

since 1978. A Severe Repetitive Loss property is defined as any insurable building for 

which four or more claims of more than $1,000 were paid by the NFIP over any rolling 10-

year period since 1978. Repetitive Loss properties strain the resources of the NFIP, while 

remaining at risk for future property damage, injury, or loss of life. In these cases, the 

primary objective of the NFIP, and of this plan, is to promote permanent solutions to 

repetitive flooding problems, either through structural measures that reduce or eliminate 

the flooding risk, or by removal of structures within high risk flood areas.  

NRI and HIFLD Flood Analysis  

The NRI and HIFLD analysis tools were used to assess the structural and economic impact 

of predicted flood events on the locality. Hazard type options provided by HAZUS for 

flood analysis are the riverine and coastal. The necessary scenario for any given situation 

depends upon the geography of the region. If the area is inland with a stream hydrology, 

then the riverine scenario should be used. If however, the area is along the coast then 

either the riverine and coastal, or coastal scenario should be used.  

The riverine and coastal analysis was chosen for Spotsylvania County. This scenario 

provides the statistical probability for a range of flood events and presents a comparison 

of those events. The riverine analysis was used to generate structural loss estimations, 

agricultural loss estimations, and population impacts.   

Wildfire Vulnerability 

The Virginia Department of Forestry tracks wildfire events, including their location, size, 

frequency, and damages caused. Using this data, among other resources, VDOF classifies areas 

of the state based on their relative fire risk. This plan intersects wildfire area classifications 

generated by the VDOF with local parcel mapping and tax assessment data to determine the 

number of parcels located within high wildfire risk zones, and to quantify the value of real estate 

improvements (mainly buildings) that would be at risk in the event of a wildfire. individual 

counties and city that is encompassed by the GW Region provided hardcopy tax parcel 

information. Of particular importance to this analysis are the number of critical community 

facilities located within high wildfire risk areas. Government buildings, emergency facilities, 

schools, and other critical locations must be able to continue their function in the event of 

natural disasters. These facilities are best located in the least vulnerable areas of the locality, or 

should have contingency plans in place should they themselves be affected by natural hazards. 

     Figure 5-30: Wildfire Risk—Spotsylvania County 

Total No. Parcels 
No. Parcels in High 

Wildfire Zone 
Estimated at Risk Value 

63,817 43,267 $3,489,403,800 
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Total No. Parcels 
No. Parcels in High 

Wildfire Zone 
Estimated at Risk Value 

Source: Spotsylvania County, Virginia Dept. of Forestry. 

5.2.5 - STAFFORD COUNTY VULNERABILITY ASSESSMENT 

Development Trends 

Stafford County’s population increased from 92,446 in the 2000 census to 128,961 in 2010 census, 

a 39.5% increase. This growth far exceeded the 13% overall population growth of the State of 

Virginia for this period. The estimated population of Stafford County for the year 2015 was 

142,003. Population projections maintained by the Virginia Employment Commission call for 

County population to reach 178,152 by 2020 and climb further to 244,410 by 2030. 

As of 2016, there are 43,038 jobs in Stafford, led by local and federal government employers, but 

with strong healthcare, professional services, and retail sectors. Unemployment in the County 

stands at 4.1 % as of October 2016, matching the overall unemployment rate for the State of 

Virginia, and beating the national average of 4.7%. While many residents of Stafford are 

employed, a large number commute to locations outside of the County for work, primarily to 

jobs within the Washington D.C. metropolitan area. 

Stafford County’s close proximity to Washington, D.C. has allowed its economic base to 

capitalize on government-related industry and high-tech jobs. Major employers include GEICO 

Insurance (regional headquarters, 3900 employees), McLane Mid-Atlantic (retail distribution, 850 

employees), and Intuit, Inc. (computer services, 600 employees). Northrop Grumman 

(information technology/engineering) and BAE Systems (weapon systems) employ an additional 

585 high-tech professionals. The U.S. Marine Base Quantico occupies 32,753 acres of Stafford 

County and employs 6,959 civilians ($48 million civilian payroll). The FBI relocated its National Lab 

to Stafford in 2003 and employs 900 persons, with an additional 900 employees at the FBI 

Academy and the local FBI office. 

New jobs in Stafford County rose 5.6% annually between 1999 and 2004. The number of 

businesses in Stafford County grew 34% from 1999 to 2004. As of July 8, 2005, Stafford County had 

104 active commercial developments claiming an approximate 2.5 million square feet of office 

space. 

As the County continues to development, areas for future growth should be weighed against 

areas vulnerable to natural hazards to determine ideal or priority growth areas. Hazard 

mitigation through land use planning can reduce the cost of future natural hazard events, both 

in risk to human life and in damage to public and private property. Stafford County’s population 

increased from  128,961 in the 2010 census to  157,927 in the 2020 census, a 21.7% increase.  The 

County has experienced a doubling of its population for every 20-year period since 1950.  The 

estimated population of Stafford County for the year 2021 was 160,977 . Population projections 

maintained by the  Weldon Cooper Center for Public Service  call for County population to 

reach 183, 161 by  2030 and climb further to 209, 250  by 2040.  

As of 2020, there are 35,124 civilian jobs for 2,391 businesses in Stafford. The largest percentage 

of those jobs were in educational services, healthcare and social assistance (20.8%) followed by 
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public administration (18.0%) in 2019.  Unemployment in the County stands at a very low rate of 

2.9% as of May 31, 2022   While many residents of Stafford are employed, a large number 

commute to locations outside of the County for work, primarily to jobs within the Washington 

D.C. metropolitan area.  The mean travel time to work for Stafford residents is 39.7 minutes.

Stafford County’s close proximity to Washington, D.C. has allowed its economic base to 

capitalize on government-related industry and high-tech jobs.  Major employers include GEICO 

Insurance (regional headquarters, 3900 employees), McLane Mid-Atlantic (retail distribution, 850 

employees), and Intuit, Inc. (computer services, 600 employees).  Northrop Grumman 

(information technology/engineering) and BAE Systems (weapon systems) employ an additional 

585 high-tech professionals.  The U.S. Marine Base Quantico occupies 32,753 acres of Stafford 

County and employs 6,959 civilians ($48 million civilian payroll).  The FBI relocated its National Lab 

to Stafford in 2003 and employs 900 persons, with an additional 900 employees at the FBI 

Academy and the local FBI office. 

 In recent years the County has seen a substantial increase in warehouse and distribution 

businesses serving corporations such as Amazon, DHL, and Fed-Ex focusing on collection centers 

and last mile delivery.  These businesses are taking advantage of the reconstruction of Exit 140 

on Interstate 95 and other substantial investments in the transportation improvements.   

As the County continues to develop, areas for future growth should be weighed against areas 

vulnerable to natural hazards to determine ideal or priority growth areas.  Hazard mitigation 

through land use planning can reduce the cost of future natural hazard events, both in risk to 

human life and in damage to public and private property. 

Critical Facilities 

In order to assess the vulnerability of a community to natural hazards, this plan provides an 

inventory of critical structures and facilities in Stafford County. The critical facilities are the 

community’s assets that are the most important or vital to emergency management. Critical 

facilities include: 

• Emergency Operation Center (EOC);

• Emergency Communications Center (ECC) / 911;

• Law Enforcement Offices;

• Fire / Rescue Stations;

• Emergency Medical Services (EMS);

• Power;

• Communications;

• Water;

• Wastewater Treatment Plants (WWTP);

• Shelters; and

• Administration Buildings / Courthouse.

Critical facilities should be given special attention in preparing for a disaster because of their 

vital importance to maintaining citizen life, health, and safety during and directly after a disaster 

event.  
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Figure 5-31: Critical Facilities – Stafford County 

Facility Category 
Total Number of 

Facilities 

Emergency Services 18 

Energy 0 

Communications 0 

Wastewater 4 

Education 28 

Government 1 

Law Enforcement 2 

Water Supply 0 

Public Health 0 

Transportation 0 

Total 53 

Source: Stafford County 

Strong Wind Vulnerability 

The NRI analysis tool was used to assess the vulnerability of the locality to hurricane wind hazards. 

Options provided by NRI for this analysis are the probabilistic and deterministic methods. The 

probabilistic scenario is the default option and relies on a database of many thousands of storm 

tracks and intensities. This scenario generates hurricane hazards based on set return periods.   

The probabilistic wind analysis was chosen because it provides the statistical probability for a 

range of hurricane events and presents a comparison of these events. The probabilistic analysis 

was used to generate structural loss estimations for hurricane event. 

Flooding Vulnerability 

Repetitive Loss Properties  

Stafford County includes 601 properties enrolled in the National Flood Insurance Program 

(NFIP), of which 11 are classified as Repetitive Loss properties. All 11 of these classified 

Repetitive Loss properties are residential properties. A Repetitive Loss property is defined 

as any insurable building for which two or more claims of more than $1,000 were paid by 

the NFIP over any rolling 10-year period since 1978. A Severe Repetitive Loss property is 

defined as any insurable building for which four or more claims of more than $1,000 were 

paid by the NFIP over any rolling 10-year period since 1978. Repetitive Loss properties 

strain the resources of the NFIP, while remaining at risk for future property damage, injury, 
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or loss of life. In these cases, the primary objective of the NFIP, and of this plan, is to 

promote permanent solutions to repetitive flooding problems, either through structural 

measures that reduce or eliminate the flooding risk, or by removal of structures within 

high risk flood areas.  

NRI and HIFLD Flood Analysis  

The NRI and HIFLD analysis tools were used to assess the structural and economic impact 

of predicted flood events on the locality. Hazard type options provided by HAZUS for 

flood analysis are the riverine and coastal. The necessary scenario for any given situation 

depends upon the geography of the region. If the area is inland with a stream hydrology, 

then the riverine scenario should be used. If however, the area is along the coast then 

either the riverine and coastal, or coastal scenario should be used.  

The riverine and coastal analysis were chosen for Stafford County. This scenario provides 

the statistical probability for a range of flood events and presents a comparison of those 

events. The riverine and coastal analysis were used to generate structural loss 

estimations, agricultural loss estimations, and population impacts.    

Wildfire Vulnerability 

The Virginia Department of Forestry tracks wildfire events, including their location, size, 

frequency, and damages caused. Using this data, among other resources, VDOF classifies areas 

of the state based on their relative fire risk. This plan intersects wildfire area classifications 

generated by the VDOF with local parcel mapping and tax assessment data to determine the 

number of parcels located within high wildfire risk zones, and to quantify the value of real estate 

improvements (mainly buildings) that would be at risk in the event of a wildfire. individual 

counties and city that is encompassed by the GW Region provided hardcopy tax parcel 

information. Of particular importance to this analysis are the number of critical community 

facilities located within high wildfire risk areas. Government buildings, emergency facilities, 

schools, and other critical locations must be able to continue their function in the event of 

natural disasters. These facilities are best located in the least vulnerable areas of the locality, or 

should have contingency plans in place should they themselves be affected by natural hazards. 

     Figure 5-32: Wildfire Risk—Stafford County 

Total No. Parcels 
No. Parcels in High 

Wildfire Zone 
Estimated at Risk Value 

56,871 38,331 $8,469,310,400 

Source: Stafford County, Virginia Dept. of Forestry. 




