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Water for…

Drinking
Industry
Irrigation
Recreation
Sanitation



• Rethinking water security and risk
• A deep history of Town Run
• Where does the water come from and is 

it safe?
• Some resources you can use
• What we can do
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Public lands Public health
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Water security

Water quality and quantity
= 



Water security

Clean water for all
= 



Water security

Ecosystems are infrastructure
= 



Hurricane Milton



Hurricane Milton





Hurricane Milton



Hurricane Helene



Hurricane Helene



Hurricane Helene





https://statesummaries.ncics.org/chapter/wv



Key findings for WV:

• Air temperatures have increased by 1°F since 1895
• Total annual precipitation has increased since 1895
• The intensity of extreme weather events has 

increased and is expected to further increase





Valley fills increase flood risk 



Impervious surfaces increase flood risk 





Underestimates risk 
in most cases



Charleston WV, 4 April 2024
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Blackwater Falls, 16 September 2024
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Before Helene



After Helene
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All of human history





Conduit flow vs diffuse flow



Karst terrain



Karst feature explorer

https://tagis.dep.wv.gov/home/



Karst presents resiliencies and risks for water security
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Karst presents resiliencies…



Linear regression

Slope

Karst presents resiliencies…

Mean daily air temperatureM
ea

n 
da

ily
 w

at
er

 te
m

pe
ra

tu
re



Karst absent

Karst present
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Karst presents resiliencies…

Fish communities are more stable 
over time in the presence of karst

Karst absent
Karst present



Karst presents resiliencies…

…but not all karst is the same: a case study from the 2023 drought

Elks Run = dry
Town Run = flowing
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But Town Run has flooded before (and has gone dry)…



Karst presents risks…



Karst presents risks…

PFAS “hot spots”



Where does Town Run water come from?

Kozar et al. (1991)
Dye tracing study
Shenandoah Junction to Shepherdstown
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Where does Town Run water come from?

Data: https://www.sciencebase.gov/catalog/item/63efa42bd34efa0476b03829
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Where does Town Run water come from?

Town Run spring at Morgan’s Grove

Other springs in the region

Rainfall events

Time
Data: https://www.sciencebase.gov/catalog/item/63efa42bd34efa0476b03829
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Where does Town Run water come from?

Town Run spring at Morgan’s Grove:

Evidence for runoff x GW 
mixing via dilution signals

Rainfall events

Time
Data: https://www.sciencebase.gov/catalog/item/63efa42bd34efa0476b03829



Where does Town Run water come from?
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Data: https://www.sciencebase.gov/catalog/item/63efa42bd34efa0476b03829



Where does Town Run water come from?
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Town Run spring: more 
annual variation

Other springs in the region: 
less annual variation

Data: https://www.sciencebase.gov/catalog/item/63efa42bd34efa0476b03829



Where does Town Run water come from?

Local GW 
mixing



Where does Town Run water come from?

Local GW 
mixing

Runoff



Where does Town Run water come from?
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critical 
concern



Where does Town Run water come from?

Designated 
zone of 
critical 
concern

Regional GW 
flow path



Risks = contaminant sources across the landscape

Designated 
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critical 
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flow path



Risks = increased water demand across the landscape

Designated 
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flow path



Regional GW 
flow path

Risks = bacterial contamination

2005-
2006 
data



Risks = bacterial contamination

WVDEP benchmark for 
recreational contact



Risks = bacterial contamination

WVDEP benchmark for 
recreational contact

Potential sources:
Broken septic systems
Biosolid applications
Pets
Livestock

…source tracking study 
underway



Some resources and what we can do

Septic maintenance 
and repair



Stream monitoring

Drought Monitor
https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMon
itor.aspx?WV

Flash drought predictions
https://www.cpc.ncep.noaa.gov/products/predictions/threats/t
hreats.php

USGS river gage network
https://waterdata.usgs.gov/wv/nwis/rt

USGS Groundwater Levels
https://rconnect.usgs.gov/vawv-groundwater/ 



WV Stream Watch App

Photo documentation of stream conditions via crowdsourcing

Drought, sediment, fish kills, pollution discharge

Free, simple, and mobile

Builds social networks

Includes DEP reporting option



WV Stream Watch App



WV Stream Watch App



WV Stream Survey Portal



Choose clean water coalition



Safe Water Conservation Collaborative



Limestone 
and 
dolostone 
deposition

Deep history affects current risks and resiliencies



Karst terrain = we’re all drinking from the same cup



Karst terrain = resiliency and risk



Karst terrain = county planning affects Shepherdstown





Water security?
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