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ODbjective

o |dentify the intrinsic natural
susceptibility of regional aquifers in
Virginia

 Apply susceptibility determinations in
screening public ground-water supplies
and identifying those that require
detailed source-water assessments
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Sampling Activities - Ground-Water Dating

CHLOROFLUOROCARBONS
e F-11, F-12, and F-113
* Young waters (<50 years)

TRITIUM

* Nuclear weapons testing
* Political isotope

* Young waters (<50 years)

TRITIUM/HELIUM

» Radioactive decay of *H

* Young waters (<30 years)
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SULFUR HEXAFLUORIDE

* Experimental

* Young waters (<30 years)

CARBON-14

 Dissolved inorganic carbon

» Paleowaters
(1,000 - 30,000 years)

HELIUM-4

» Paleowaters
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Atmospheric concentrations

CHLOROFLUOROCARBON CONCENTRATION
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CFCs Sampling
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=USGS VAS Sampling Phases

Phase | — FY 1998
Coastal Plain

Phase Il — FY 1999

! Piedmont, Blue Ridge, and
4 Valley and Ridge

\

Phase |l — FY 2000
{ Cumberland Plateau
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Virginia Aquifer Susceptibility
Sampling Sites (n=151)

Cumberland Plateau 13

Valley & Ridge 46
Blue Ridge 11
Piedmont 30
Coastal Plain 51
Shallow 20

Middle
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Virginia Source Water Assessment Program

(http://www.vdh.state.va.us/owp/water_supply.htm)

Type of Sensitive source LUA present in source

Susceptibility
source water area

Ground water Very Low

Ground water
Moderate

Ground water

Ground water

LUA -- Land-use Activity
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CFC-12 Apparent Age vs. Ages From Other Tracers

APPARENT AGE, IN YEARS

0 10

CFC-12 vs. CFC-11
CFC-12 vs. CFC-113

CFC-12 vs. SF6
CFC-12 vs. 3H/3He

20 30 40 50

CFC-12 APPARENT AGE, IN YEARS
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CFC-12 vs. CFC-11 Mixing Models

CFC-11 (pptv)
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CFC-12 vs.

CFC-113 Mixing Models

CFC-113 (pptv)

100

80

60

40

20

Virginia Aquifer Susceptibility

Piston Flow
Binary Mixture

300

CFC-12 (pptv)

400

500

\

))
\

600

USGS



Number of Sites with CFCs Contamination
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NO; vs. DOC and CFCs Contamination
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ZUSGS VAS Sampling Activities - Coastal Plain 1998

COASTAL PLAIN AQUIFER SYSTEMS

Shallow aquifer system (0-200 feet)
M Middle aquifer system (200-400 feet)
A Deep aquifer system (>400 feet)
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Depth versus CFCs Occurrence (Coastal Plain)

10

® CHLOROFLUOROCARBONS
@ Present
O Not Present

Shallow

Middle
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FG_age_ﬁl’lal Fontes-Garnier Model 1“C Ages

Middle Potomac Aquifer
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Nitrogen-Argon Recharge Temperatures (Coastal Plain)
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Radon in Ground Water
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Multiple Scales

Statewide to Local
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USGSVDCR and VDH SWAP

Collaborative effort
with several projects...

e USGSNRP
o VDCR Karst Project
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USGSVDCR and VDH SWAP

VAS Study-Ground-water dating

NRP-Ground-water dating research
in Shenandoah National Park

Virginia Aquifer Susceptibility

Department of Conservation & Recreation
[CONSERVING VIRGINIAS NATURAL 8 RECREATIONAL RESOURCES]

Karst Project-Dye-Tracer
studies & delineations

SWAP-Location & Construction

Information

Land-Use Activity inventories
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Data collected by VAS study

WATER RESOURCES RESEARCH, VOYL. 36, MO 1, PAGES 3011-3050, OCTORBER 2000

Dating young groundwater with sulfur hexafluoride:
Natural and anthropogenic sources of sulfur hexafluoride

Eurybiades B-Ll\t_nhl..!'“ and L. Niel Plummer
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Ground-water dating on the Internet...

http://water.usgs.gov/lab/cfc/

Bwitch to Dissolved Gas ﬂ

For Help
Navigating

Chek Here

.
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