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The Environmental Protection Agency defines resilience
as the “capability to anticipate, prepare for, respond to,
and recover [from disasters] with minimum damage to
social well-being, the economy, and the environment.”
This Science and Technology Note discusses existing
efforts and policy options for enhancing flood resilience in
West Virginia.

Flood Damage and Mitigation in West
Virginia

Flooding is the most common natural disaster in West
Virginia and affects every county in the state. From

1960 to 1996, West Virginia recorded 252 flood-related
deaths (resulting floods or flash floods); this is more than
in any other state besides Texas and California. Floods
create economic harm through damage to property and
infrastructure and disproportionately affect low-income
West Virginia communities. West Virginia’s mountainous
terrain causes severe flash flooding and landslide risks.
Flood mitigation activities seek to reduce these harms by
investing in West Virginia and putting West Virginians to
work implementing mitigation measures.
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Research Highlights

e Flooding presents a particular challenge for West
Virginia, which experienced over 1,600 floods from
2010 to 2021. The problem is expected to continue
to get worse.

e Actions to reduce the impact of flooding will
save lives and generate economic value for West
Virginia. It is estimated that $1 invested in flood
mitigation saves $6 or more.

¢ Flood resilience funding could enable agencies
like the State Resiliency Office to improve West
Virginia’s ability to weather future storms, with
associated social and economic benefits.

The June 2016 flood was the deadliest flash flood in the
United States since 2010, with 23 deaths and an overall
cost of approximately $1.2 billion dollars. West Virginia
leads neighboring states in the number of National Flood
Insurance Program payment amounts per person over
the length of the program. Flood risks in West Virginia
could rise 18% by 2050.

Flood mitigation activities include proactive measures
taken to decrease the impact of flooding, like
beyond-code requirement building, home acquisition,
improved stormwater management, and wetland
preservation and construction. Enhanced data collection
allows for targeting effective mitigation measures.
Research has found every $1 invested in flood mitigation
can save $6 in disaster recovery, and that in riverine
areas savings can be $7 to $1. While flooding will always
occur, man-made problems such as old dams and poorly
maintained culverts or bridges can exacerbate flooding;
these represent an opportunity to improve West Virginia’s
flood resilience through infrastructure improvements.

Ds refers to “Most Impacted and Distressed” counties as detemined by
the State and the Department of Housing and Urban Development
*"100-year flood plain: 1% chance of being inundated by a flooding event in
any given year. 500-year flood plain: 0.2% chance of being inundated by a

flooding event in any given year “

Source: Statewide Flood Plan, West Virginia Conservation Agency



https://www.epa.gov/superfund/superfund-climate-resilience#:~:text=Resilience%3A%20A%20capability%20to%20anticipate%2C%20prepare%20for%2C%20respond%20to%20and%20recover%20from%20significant%20multi%2Dhazard%20threats%20with%20minimum%20damage%20to%20social%20well%2Dbeing%2C%20the%20economy%20and%20the%20environment.
https://www.wvca.us/flood/pdf/wv_statewide_plan.pdf
https://www.wvca.us/flood/pdf/wv_statewide_plan.pdf
https://scitechpolicy.wvu.edu/files/d/7f644ecb-b09f-40cc-9dc6-7ea401eb0b8d/wvu-bridgeinitiative-fullreport-for-computer-download.pdf
https://sro.wv.gov/disaster-resources/hazards/Pages/flood.aspx#:~:text=Flash%20flooding%20is%20common%20in%20West%20Virginia%20due%20to%20our%20mountainous%20topography%20causing%20water%20to%20rapidly%20run%20off%20steep%20inclines%20and%20into%20waterways.
https://www.pewtrusts.org/en/research-and-analysis/articles/2022/11/30/6-steps-to-a-more-flood-resilient-west-virginia#:~:text=3.%20Implement%20flood,for%20the%20future.
https://www.pewtrusts.org/en/research-and-analysis/articles/2022/11/30/6-steps-to-a-more-flood-resilient-west-virginia#:~:text=3.%20Implement%20flood,for%20the%20future.
https://www.pewtrusts.org/en/research-and-analysis/data-visualizations/2023/west-virginias-experience-can-inform-flood-resilience-efforts-in-other-mountain-states
https://www.pewtrusts.org/en/research-and-analysis/articles/2024/02/27/four-reasons-why-west-virginia-lawmakers-should-invest-in-flood-resilience#:~:text=First%20Street%20Foundation%2C%20a%20nonprofit%20nongovernmental%20disaster%20risk%20research%20organization%2C%20suggests%20that%20the%20state%E2%80%99s%20communities%20could%20experience%20as%20much%20as%20an%2018%25%20increase%20in%20flood%20risk%20by%202050
https://www.pewtrusts.org/en/research-and-analysis/articles/2024/02/27/four-reasons-why-west-virginia-lawmakers-should-invest-in-flood-resilience#:~:text=First%20Street%20Foundation%2C%20a%20nonprofit%20nongovernmental%20disaster%20risk%20research%20organization%2C%20suggests%20that%20the%20state%E2%80%99s%20communities%20could%20experience%20as%20much%20as%20an%2018%25%20increase%20in%20flood%20risk%20by%202050
https://www.weather.gov/rnk/2016_06_23_Flood
https://www.nbcnews.com/news/weather/west-virginia-floods-23-killed-thousands-without-power-n598346
https://www.weather.gov/rlx/2016-historic-june-flooding#:~:text=An%20estimated%20half%20a%20million,CPI%2DAdjusted%3B%20NOAA).
https://www.weather.gov/rlx/2016-historic-june-flooding#:~:text=An%20estimated%20half%20a%20million,CPI%2DAdjusted%3B%20NOAA).
https://www.fema.gov/sites/default/files/2020-07/fema_mitsaves-factsheet_2018.pdf
https://www.fema.gov/sites/default/files/2020-07/fema_mitsaves-factsheet_2018.pdf
https://www.undp.org/acceleratorlabs/blog/data-driven-approach-flood-mitigation-collective-mapping-journey-and-complex-systems
https://www.pewtrusts.org/en/research-and-analysis/articles/2018/01/11/every-$1-invested-in-disaster-mitigation-saves-$6
https://www.pema.pa.gov/Mitigation/Pages/default.aspx
https://www.pema.pa.gov/Mitigation/Pages/default.aspx
https://www.wvgazettemail.com/news/energy_and_environment/unfunded-uninsured-and-ignored-experts-urge-support-for-flood-protection-solutions-amid-mounting-disaster-costs/article_2a3232e3-2e6e-5865-af44-6909490f8884.html#:~:text=Steve%20Neddo%2C%20Kanawha,county%20office%20room
https://www.wvgazettemail.com/news/energy_and_environment/unfunded-uninsured-and-ignored-experts-urge-support-for-flood-protection-solutions-amid-mounting-disaster-costs/article_2a3232e3-2e6e-5865-af44-6909490f8884.html#:~:text=Steve%20Neddo%2C%20Kanawha,county%20office%20room
https://wvcad.org/assets/files/resources/cdbg/MIT/WV_CDBGMIT_Action_Plan_Final_Approved_22Dec2020.pdf
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Source: WVU Bridge Initiative, based on data from National Flood
Insurance Program, 2020 Census

Current Flood Resilience Policies in West
Virginia

In 2017, the West Virginia legislature established the
State Resiliency Office (SRO) to help coordinate and
implement “disaster resilient strategies” across the

state and the Joint L egislative Committee on Flooding
(HB 2935). In 2021, SB 389 clarified that the SRO

is responsible for emergency and disaster response
planning. In 2023, SB 677 created the West Virginia
Flood Resiliency Trust Fund to be administered by the
SRO and required the SRO to create a new “Flood
Resiliency Plan” by June 2024, to be updated every two
years thereafter. This bill also allowed up to 6% of the
Community Development Block Grant’s disaster recovery
funds to be directed to flood resilience planning and
implementation. In 2024, Governor Justice requested
that $50 million be allocated to the West Virginia Flood
Resiliency Trust Fund but had not allocated any money
to the fund in the approved FY 2025 budget as of March
2024.

Benefits of Flood Resilience for West
Virginia

Like other natural disasters, flooding causes economic
harms beyond the property damage cost ($464.1 million
from 2003-2023). Businesses may close and employees
may need to take time off work or leave their jobs
entirely, and access to essential services can be limited.
The town of Clendenin’s lone grocery store, which was
damaged in the 2016 flood, had not been rebuilt as of
2022. Road closures and infrastructure damage further
depress economic activity, and fear of future flooding can
discourage investment or reinvestment.

Flood mitigation activities thus will have benefits beyond
decreasing the consequences when flooding inevitably
occurs. It could spur greater investment, economic
activity, and workforce participation. In addition,
mitigation benefits such as preservation of family
heirlooms and community culture can be difficult to
quantify, indicating that the 6:1 benefit to cost ratio (BCR)
estimate may understate the true economic and social
value of mitigation activities.

Flood Mitigation Efforts in Other States

Other states have a variety of approaches to flood
mitigation. Kentucky has a Flood Control Local Match
Program, which uses state bond funds to help cities and
counties unlock federal disaster funds with matching
requirements. North Carolina has an Office of Recovery
and Resiliency and provides funds to the Golden L EAF
foundation to award local governments grants for flood
mitigation activities. Since 1976, Maryland has had a
Comprehensive Flood Management Grant Program.

In 2020 Virginia established the Community Flood
Preparedness Fund, which has awarded $151.6 million
to resilience studies and projects so far, prioritizing
“‘community scale hazard mitigation activities that use
nature-based solutions to reduce flood risk.” The fund is
supported by the sale of carbon allowances through the
state’s (former) participation in the Regional Greenhouse
Gas Initiative.

West Virginia Flood Resilience Policy
Options

Policy options include allocating the $50 million
requested by Governor Justice to the West Virginia Flood

Resiliency Trust Fund administered by SRO. Legislators
could modify disbursement requirements on this fund,
which currently requires that a minimum of 50% of
funds be directed to low-income geographic areas, 50%
towards “nature-based” solutions, and 25% towards the
acquisition of single-family homes in flood prone areas.
While Virginia has a 25% low-income disbursement
requirement, to date over two-thirds of funds have

been disbursed to low-income areas. A local matching
program could help local governments access federal
resilience funds with matching requirements. These
programs could be pursued with the Resiliency Fund at
the SRO’s discretion.
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https://scitechpolicy.wvu.edu/
https://scitechpolicy.wvu.edu/
mailto:scitechpolicy%40mail.wvu.edu?subject=
https://www.wvlegislature.gov/Bill_Status/bills_text.cfm?billdoc=HB2935%20SUB%20ENR.htm&yr=2017&sesstype=RS&billtype=B&houseorig=H&i=2935
https://wvpublic.org/after-deadly-floods-west-virginia-created-a-resiliency-office-its-barely-functioning/#:~:text=House%20Bill%202935%20also%20created%20the%20Joint%20Legislative%20Committee%20on%20Flooding.%20Members%20like%20Democratic%20state%20Sen.%20Stephen%20Baldwin%2C%20said%20the%20body%20has%20focused%20on%20the%20state%E2%80%99s%20botched%20flood%20recovery%20response%20efforts%20and%20not%20flood%20prevention%20as%20its%20charter%20states.
https://www.wvlegislature.gov/Bill_Status/bills_text.cfm?billdoc=HB2935%20SUB%20ENR.htm&yr=2017&sesstype=RS&billtype=B&houseorig=H&i=2935
https://www.wvlegislature.gov/bill_status/bills_text.cfm?billdoc=SB389%20INTR.htm&yr=2021&sesstype=RS&i=389
https://www.wvlegislature.gov/Bill_Status/bills_text.cfm?billdoc=sb677%20sub1%20enr.htm&yr=2023&sesstype=RS&i=677
https://www.wvlegislature.gov/Bill_Status/bills_text.cfm?billdoc=sb677%20sub1%20enr.htm&yr=2023&sesstype=RS&i=677#:~:text=%C2%A729%2D31%2D10.%20West,provided%20in%20this%20article.
https://www.wvlegislature.gov/Bill_Status/bills_text.cfm?billdoc=sb677%20sub1%20enr.htm&yr=2023&sesstype=RS&i=677#:~:text=%C2%A729%2D31%2D10.%20West,provided%20in%20this%20article.
https://www.newsandsentinel.com/news/local-news/2023/04/west-virginia-legislative-committee-hears-plans-for-new-flood-resiliency-law/#:~:text=SB%20677%20requires%20the%20state,flood%20resiliency%20planning%20and%20implementation.
https://www.wvgazettemail.com/news/legislative_session/wv-flood-resiliency-trust-fund-still-unfunded-after-another-legislative-session/article_4a8a73a2-44eb-5283-9e5d-6a38e42bc489.html?utm_source=wvgazettemail.com&utm_campaign=%2Fobituaries%2Fsearch%2Fsavedsearch%2Fexecute%2F%3Fd1%3Dyesterday%25209am%26d2%3Dtoday%25209am%26xd%3D1%26a%3D5653bfde-328d-11ec-8acd-6f2432cda7bd%26s%3Dstart-time%26sd%3Ddesc%26title%3DMike%2520Tony%2520notification&utm_medium=followed%20notification%20email&utm_content=headline
https://budget.wv.gov/approvedbudget/Documents/sb200%20sub1%20enr.pdf
https://www.wvgazettemail.com/news/energy_and_environment/unfunded-uninsured-and-ignored-experts-urge-support-for-flood-protection-solutions-amid-mounting-disaster-costs/article_2a3232e3-2e6e-5865-af44-6909490f8884.html#:~:text=The%20state%20suffered%20over%202%2C100%20flood%20and%20flash%20flood%20events%20that%20resulted%20in%2039%20deaths%20and%20over%20%24464.1%20million%20in%20property%20damage%20from%202004%20through%20March%202023%2C%20according%20to%20National%20Oceanic%20and%20Atmospheric%20Administration%20data.
https://www.wvgazettemail.com/news/energy_and_environment/unfunded-uninsured-and-ignored-experts-urge-support-for-flood-protection-solutions-amid-mounting-disaster-costs/article_2a3232e3-2e6e-5865-af44-6909490f8884.html#:~:text=The%20state%20suffered%20over%202%2C100%20flood%20and%20flash%20flood%20events%20that%20resulted%20in%2039%20deaths%20and%20over%20%24464.1%20million%20in%20property%20damage%20from%202004%20through%20March%202023%2C%20according%20to%20National%20Oceanic%20and%20Atmospheric%20Administration%20data.
https://wvmetronews.com/2022/06/23/clendenin-remembers-historic-flood-6-years-later/#:~:text=The%20road%20to%20recovery%2C%20though%2C%20has%20not%20been%20swift.%20Summers%20said%20the%20town%20still%20faces%20obstacles%20with%20securing%20more%20funds%20to%20rebuild%20homes.%20The%20most%20daunting%20task%20has%20been%20getting%20a%20new%20grocery%20store.%20She%20said%20residents%20are%20still%20left%20without%20anywhere%20to%20shop%20for%20food.
https://www.fema.gov/sites/default/files/2020-07/fema_mitsaves-factsheet_2018.pdf
https://www.fema.gov/sites/default/files/2020-07/fema_mitsaves-factsheet_2018.pdf
https://kydlgweb.ky.gov/StateGrants/16_ADF.cfm
https://kydlgweb.ky.gov/StateGrants/16_ADF.cfm
https://www.rebuild.nc.gov/about-us
https://www.rebuild.nc.gov/about-us
https://goldenleaf.org/mitigation/
https://goldenleaf.org/mitigation/
https://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Pages/floodmgmt.aspx#:~:text=The%20hurricane%E2%80%99s%20damaging,a%20flood%20event%E2%80%9D
https://lis.virginia.gov/cgi-bin/legp604.exe?ses=201&typ=bil&val=hb981
https://lis.virginia.gov/cgi-bin/legp604.exe?ses=201&typ=bil&val=hb981
https://wetlandswatch.org/community-flood-preparedness-fund#:~:text=Applications%20were%20due%20via%20WebGrants,and%20%2435%20million%20via%20loans.
https://www.rggi.org/
https://www.rggi.org/
https://mountainstatespotlight.org/2024/03/06/flood-resiliency-funding-budget/
https://mountainstatespotlight.org/2024/03/06/flood-resiliency-funding-budget/
https://www.wvlegislature.gov/Bill_Status/bills_text.cfm?billdoc=sb677%20sub1%20enr.htm&yr=2023&sesstype=RS&i=677#:~:text=%C2%A729%2D31%2D10.%20West,provided%20in%20this%20article.
https://www.wvlegislature.gov/Bill_Status/bills_text.cfm?billdoc=sb677%20sub1%20enr.htm&yr=2023&sesstype=RS&i=677#:~:text=%C2%A729%2D31%2D10.%20West,provided%20in%20this%20article.
https://www.dcr.virginia.gov/dam-safety-and-floodplains/dsfpm-cfpf#:~:text=The%20following%20conditions,reduce%20flood%20risk.
https://www.wvlegislature.gov/Bill_Status/bills_text.cfm?billdoc=sb677%20sub1%20enr.htm&yr=2023&sesstype=RS&i=677#:~:text=(2)%20Disbursements%20shall,the%20Flood%20Fund%3B
https://wetlandswatch.org/community-flood-preparedness-fund#:~:text=Applications%20were%20due%20via%20WebGrants,and%20%2435%20million%20via%20loans.
https://kydlgweb.ky.gov/StateGrants/16_ADF.cfm
https://kydlgweb.ky.gov/StateGrants/16_ADF.cfm
https://www.floodsmart.gov/historical-nfip-claims-information-and-trends
https://www.floodsmart.gov/historical-nfip-claims-information-and-trends
https://www.census.gov/library/visualizations/interactive/2020-population-and-housing-state-data.html

