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Coastal Plain Aquifer System
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Groundwater Terms and
Concepts
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Management Issues

* Declining water levels

e Reversal of the hydraulic gradient
(groundwater flow) leads to salt water
Intrusion

e Subsidence and loss of storage



Groundwater Level Declines



Artesian
Characteristics
Lost Over Time
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Reversal of Hydraulic Gradient
and Saltwater Intrusion



Groundwater
Pumping and
Reversal of
Hydraulic
Gradient

divide




Well pumping Well pumping
fresh water Recharge salty water
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EXPLANATION

DENEITY, IN FOUNDS
PER CUBIC FEET
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Figure A3. Simulated water density near the salbwater transition zone of the Virginia Coastal Plain. {Location of cross saction shown in figure AZ)




Land Subsidence and Loss of
Storage



Before groundwater pumping . . .
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The following pictures show how an extensometer works as water is withdrawn from an aquifer system . . .


. . . and after groundwater pumping
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. . . And the system compacts, shortening the distance between the recorder and bedrock. This cartoon also shows some of the possible results of pumping large amounts of groundwater in such an environment.
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Large rates of land subsidence due to withdrawals of both groundwater and petroleum had been causing problems in California and Texas for several decades, and the USGS had a large research program engaged in the study of subsidence in those areas.

It’s unclear who first began to examine the connection between water levels and subsidence in Virginia, but both local USGS personnel and staff from the California research program were soon involved.   

Together, the Virginia State Water Control Board (now the DEQ) and the USGS installed borehole extensometers at Franklin and Suffolk to measure subsidence due to groundwater withdrawals.
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Simulated Compaction at Franklin
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Groundwater Management in
Virginia



Regional studies (late 1970s —early 1980s)

Hydrologic Framework | (1988)

Coastal Plain Groundwater Flow Model | (1990)
Coastal Plain Groundwater Flow Model Il (1998)
Chesapeake Bay Impact Crater (1999)

Land Subsidence Study | (2002)

Hydrologic Framework Il (2006)

Coastal Plain Groundwater Flow Model IIl (2009)
Eastern Shore Model | (2009)

Groundwater Quality Trend Study (2010)

Program Peer Review (2011)

Potomac Aquifer Study (2013)

Land Subsidence Study Il (2013)

Piney Point Aquifer Study (2014, publication pending)
Saltwater Monitoring Network Study (2015, publication pending)



Well Capping Law
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NEW HYDROGRAPHS AS OF 8-13-2015


GW Management Areas

COMMONWEALTH OF VIRGINIA
GROUNDWATER MANAGEMENT AREAS (GWMA)

[ |Eastern Shore GWMA
[ | Eastern Virginia GWMA

Effective: January 1, 2014
Prepared By: Virginia Department of Environmental Quality =
Groundwater Withdrawal Permitting Program
NT OF

VIRGINLY DEPARTME
ENVIRODNMENTAL QUALITY
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Simulated Water Levels Below the Critical . Piney Point Aquifer - Optimization
Surface and Below the Aquifer Top ~ Scenarios - Critical Cells

The ‘Critical Surface' of an aquifer is

the elevation of the patentiometric water
level surface when 80% of the distance
between the land surface and the top

of the aguifer is removed.
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2013 Total Permitted Use - Potomac Aquifer

Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top

N

The "Critical Surface’ of an aquifer is

the elevation of the potentiometnc water
level surface when 80% of the distance
between the land surface and the top

of the aguifer is removed.

B Cells that simulate water levels below the top of the aquifer

Cells that simulate water levels below the Critical Surface
Potomae Aquifer Model Boundary
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os - Critical Cells

Scenari

36
Miles

Map by Aquaveo, LLC for the
Office of Water Supply
04/02/2014

0B

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QI ALITY

IP, WPM, JCSA at 57%,
Remaining 10 at Reported
Use

Total Permitted Critical
Cells




Questions?
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