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"~ “IAlerts Due to Wastewater Discharges

® In 2008; PaDEP was alerted to elevated
(Br) in Monongahela, Allegheny, and O
‘ Ilnked primarily to gas produced water C
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and 0.080 mg/L for total trlhalomethanes (TTHM)."
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Brine Constituents in Coal-Mine Drainage

® Various halogen (Cl, Br, 1), alkali earth (Na, K, L1i),
and alkaline earth (Sr, Ba) elements are present in
o1l and gas brines and CMD in western PA.

® Bromide (Br) concentrations in CMD In western PA
sampled in 1999-2011 ranged from <0.003 to 12.8
mg/L, with median 0.036 mg/L.

®* Management of Br- from coal-mine sources
requires an understanding of the origin of Br-.
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Conceptual Hydro-Geochemical Model
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Spatial (and Temporal) Trends

® Water chemistry data: USGS-CMD 1999, 2003,
2006, 2011; OSM-CMD 2006; NURE 1977-78.

® Coal chemistry data: USGS “coalqual” 1970-1990
(depth not indicated).

® Rock chemistry data: NURE 1980 (very limited)
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Water-Chemistry Data — USGS CMD

(42 Active: 5 refuse, 11 deep mines, 26 surface mines)
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Water-Chemistry Data —Wells, Springs, Streams
g NURE 1977-78
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Comparison Water Chemistry Sources
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Coal-Chemistry Data
(Br 0. 03 110 ppm)
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Br in coal (ppm)

Coal-Chemistry Data

Unimodal with longitude (increases eastward in PA)
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Coal-Chemistry + CMD Data

Brin CMD does not correlate with Br In coal

Whaf about coa depth as a variable??



Temporal (?) Trends

* USGS-CMD: 1999, 2003, 2006, 2011.

* OSM-CMD: 2006.

®* NURE Streams, springs, wells: 1977-78
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Conceptual Hydro-Geochemical Model
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Brine Constituents in Coal-Mine Drainage

® Various halogen (Cl, Br, 1), alkali earth (Na, K, Lli),
and alkaline earth (Sr, Ba) elements are present in
CMD, wells, springs, and streams in western PA.

® Bromide (Br-) concentrations in CMD ranged from
<0.003 to 12.8 mg/L, with median 0.036 mg/L.

® Br/Cl ratios indicate deep mine waters with enriched
Br- compositions are consistent with residual brine
(from deep bedrock) diluted with meteoric water.
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