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Clear Creek Associates

> ~35-person firm
founded in 1999

> Hydrogeologic studies

> Water wells / water
supply

> Artificial recharge (AR)
Jaquifer storage &
recovery (ASR)
projects

> Groundwater
withdrawal permitting

> Environmental
Investigation and
remediation

> Groundwater
modeling
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Background
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Issue
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Since 1940, GW withdrawals in the Virginia
Coastal Plain have increased by over 4X

GW withdrawals have lowered water levels in
the Potomac aquifer by ~200 feet in some areas
= |less water, saltwater intrusion
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DEQ began issuing groundwater withdrawal
permits in early 1990s and expanded Eastern
VA GWMA to help address issues

GW in deep aquifers such as the Potomac : RNy o
naturally recharge very slowly (>1,000 years) : _

EPA requiring actions to reduce water pollution
in local streams and rivers in connection with
EPA's Total Maximum Daily Load to restore the
Chesapeake Bay




COMMONWEALTH OF VIRGINIA
GROUNDWATER MANAGEMENT AREAS (GWMA)
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Effective: January 1, 2014
Prepared By: Virginia Department of Environmental Quality
Groundwater Withdrawal Permitting Program
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Potomac aquifer water levels -
before & after
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Figure 32a. Simulated predevelopment water levels in the ) Figure 32b. Simulated 2003 water levels in the Potomac aguifar
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Surface Water Analogy - Lake Mead
(Colorado River) Water Levels
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urface Water Analogy - Lake Mead
(Colorado River) Water Levels
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urface Water Analogy - Lake Mead
(Colorado River) Water Levels
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Artificial Aquifer Recharge

> Artificial aquifer recharge (AR) IS f! .

supplies using man- made
such as infiltration basins o.' jecti
> Water sources caninclude: . <°
Surface water Vo o
Treated waste water = L2

> Where is AR being conducted" e X
Southwest US, CA, OR, NJ, PA, DE, FL GA
Chesapeake, Virginia (since early 20905«) =
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Primary Recharge Methods
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Artificial Aquifer Recharge
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How much would AR cost to Imp

- Would AR address the Coastal Plain/Potomac aquifer.overdrat
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AR Simulation Using DEQ's
VAHYDRO-GW Flow Model

> Simulated 120 MGD
AR Facility Near
Fall Line.

> AR through three
Injection wells In
Potomac Aquifer.

Simulated 10 MGD
AR Facility
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Base Case

> 5o-year (2013-
2062)
predictive run.
No AR
simulated.

> Potomac
Aquifer
predicted
heads year R | =
2063. 3 | iy ’ CLEAR —5
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AR
Simulation

> 5o-year (2013
—2062)
predictive run.

> 10 MGD AR.

» Potomac
aquifer
predicted
heads In year
2062.
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— Potomac Agq Head Contour AR Simulation §
Potomac Aq Dewatering Cell AR Simulatiorfs

| | Potomac Aq Critical Gell AR Simulation
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Predicted Head Elevations —
Potomac Aquifer

Recharge Center

u
o

Critical Surface

= === Aquifer Top

Elevation (ft amsl)

= Head Base Case (no recharge)
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Predicted Head Elevations —
Potomac Aquifer

Observation Well #3 (21 Miles from Recharge Center)

Critical Surface

= === Aquifer Top

Elevation (ft amsl)

= Head Base Case (no recharge)
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Potential Benefits of AR
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EPA and DEQ Regulatory
Authorization/Permitting Process

Underground Injection Cot;Iu/\ )9k ]
DEQ Groundwater W|thdrawal Permlm
Staff
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DEQ - AR Authorization Process
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EPA — UIC Program Authorization
Process
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authorized by rule
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(Including public participation), but does notissue
Individual permits for Class V UIC wells
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Summary
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