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Objective

* To better characterize the carbonate aquifer
system 1n the Northern Shenandoah Valley

* Provide relevant hydrogeologic information
that can be used to guide the development
and management of this important water
resource.
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Ground-Water Use in the United States (1995)




Physiographic Provinces of Virginia

Coastal Plain
Piedmont

Mesozoic Lowlands
Blue Ridge

Valley and Ridge
Cumberland Plateau
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Ground-Water Misconception



Aquifer Material

Crystalline
rock

Carbonates

Shell material

Sedimentary
rock

Coal




Fractured rock aguifers




Karst Aquifers

From “Living on Karst”
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Unsaturated zone, Capillary fringe, Water table, & Saturated zone

Evapotranspiration

Precipitation

Recharge to
water table / Water table

Capillary fringe -

Unsaturated zone

Saturated zone
below the water table

(Ground water)




Ground-Water-Flow System (Natural
Condig

Natural conditions

Precipitation
2 Evaporation
~ 1

f Stream channel
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Stream channel

Surface runoff

Confining unit

Water is recharged to the ground-water system by
percolation of water from precipitation and then flows
to the stream through the ground-water system.
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Relation of ground-water pumpage and surface
water

Unconfined aquifer

Confining unit




Ground-Water Flow inthe Valley & Ridge

EXPLAMNATION
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Ground-Water Flow

Ground-water flow in the carbonate
rocks of the Valley & Ridge

occurs (1) in the regolith (alluvium,
colluvium, and residuum), (2) along
fractures, joints, and bedding plane
partings in the bedrock, and (3) in
solution channels and cavities (caves)
formed by the dissolution of
carbonate minerals. Ground-water
storage in the carbonate rocks can be
in the regolith and in the solution
channels and cavities in the bedrock.



Ground-Water Flow in Carbonate Rocks

Bedding Plane

Parting : “« Cavities

Not To Scale




Ground-Water Flow from Karst Spring




Frederick County Carbonate Aquifer Web Lin
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http://va.water.usgs.gov/va134/index.
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Frederick County Carbonate Aquifer Appraisal

Science Plan for 2001

Ground-Water Level Data
Science Plan for 2002

Swiface-Water Discharge Data
Publications

Home Page
Updates

Frequently Asked

Questions

USGS Links

|4 Internet




Ground-Water Level Data




Ground-Water Level Data
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Graph of ground-water level data at USGS
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Continuous Ground Water Levels (Hydrographs)
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| nstantaneous Ground-Water Levels
(Hydrographs)

USG5 391413873863981 46H1886
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Altitude of Hater Level, in feet above sea level
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Surface-Water Discharge Data

2 USGS



Surface-Water Discharge Data
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Types of Drought

"Meteorological drought™ is defined as an interval of time, generally of
the order of months or years, during which the actual moisture supply at
a given place cumulatively falls short of climatically appropriate
moisture supply.

Agricultural drought* is typically defined as a period when soil
moisture 1s inadequate to meet evapotranspirative demands so as to
initiate and sustain crop growth. Another facet of agricultural drought is
a deficiency of water for livestock or other farming activities.

Hydrologic drought* typically refers to periods of below-normal
streamflow and/or depleted reservoir storage."

Water-supply drought typically refers to periods when water demand
exceeds water availability.

*KFrom pages 2.31 and 2.32 of Maidment David R., editor in
chieft Handbook of hydrology, New York, McGraw-Hill, Inc.
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Ground-Water Levels In Arlington County

USG5 385346877873781 53V 1
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Ground-Water Levels In Clarke County

USG5 39834887308355081 46H175
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Streamflow Data
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Streamflow Data Comparlson with 1931
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Web Links

USGS, WRD, Virginia District
http://va.water.usgs.gov/

USGS, WRD, Office of Ground Water
http://water.usgs.gov/ogw/
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Contact information

George E. Harlow, Jr.
Hydrologist
U.S. Geological Survey
1730 East Parham Road
Richmond, VA 23228
804-261-2631 804-261-2659 FAX

oeharlow@usgs.oov

Donald C. Hayes
Hydrologist/Surface-Water Specialist
U.S. Geological Survey
1730 East Parham Road
Richmond, VA 23228
804-261-2632 804-261-2659 FAX

dchayes@usgs.gov
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