Characterization of Strontium Isotopes in
Groundwater in the Deep River Triassic
Basin, North Carolina

Katie Moore!, Drew Coleman!, Adrian Down?
1 University of North Carolina at Chapel Hill 2 Duke University




' l (- AT T ¥ "."
3 , { {l

., I 110 ANOL, TR

Py ?“-’ & >
i |




70
] @ Active Extraction Areas
i © A Nonactive Extraction Areas
60 4 @
ar S
* ]ee@
E 50 -
o)) i
E e
- i
S 40 _
-E -
T 4
& 30 0
"'é - o Action Level for Hazard Mitigation
o ' O (US Department of Interior)
O , 19
O 1 ©
= y A
o
= ]
D 10 ! o)
= - A
:.'. & A 4
0 A A M
0 1000 2000 3000 4000 5000 6000

Distance to Nearest Gas Well (m) (Jackson et al 2011)



=

ZUSGS Duke ¥

® NICHOLAS SCHOOL OF THE
Sampllng science for a changing world ENVIRONMENT

» Establish baseline water quality

» Collected groundwater from
53 private drinking water wells

» Analyzed for:

Major Element
Trace Metals
Methane

Noble Gases
Isotopes (C, H, Sr)




Strontium Isotopes in Groundwater

» 4 naturally occurring isotopes
of Sr (84Sr, 8Sr, 8’Sr, 8Sr)

» 87Sr produced by decay of 8’Rb
(half-life ~50 Ga)

» Ratio of 8Sr/8Sr varies in with
age and Rb/Sr ratio of rock

» 87Sr/8Sr in groundwater
primarily reflects water-rock
interaction




Why North Carolina?

1

» Several natural gas bearing basins

N

» No drilling has taken place
» Political interest in fracking

» No significant history of oil and gas drilling
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Sr Isotopes vs. Degrees Latitude
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Sr Isotopes vs. Degrees Latitude
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Conclusions

» Sr isotopes show a narrow range, will likely be a useful
tool for studying potential groundwater contamination

» Two distinct groundwater populations

» Spatial pattern of isotopic values

» Patterns seen may reflect groundwater from the two
primary formations in the area
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