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Outline

Characterization of waters:
Extent of the Marcellus Formation & Drilling
Horizontal Drilling; slickwater& fracwater
Chemical signature dfacwater

Monitoring:
Discharge and conductivity with time
Discharge vs. conductivity curvelysteresis
Mass balance modeling
Problems associated with poor mixing
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Drilling Activity in Pennsylvania
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Horizontal Well

Slickwater+ 'Oil Field Brine fracwater
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Slickwater additives

Gel used in hydrofracturing. Photo by Daniel Soeder,
USGS. USGS Fact Sheet 208032, May 2009.

Fracturing Fluids and Additives
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Fracwater must be stored, tranported,
and then treated or reinjected




'Marcellus fracwater has
distinctive Na/Ca/Cl signature

EXPLANATION
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ﬁhanges In fracwater composition with time during flowm
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Saturation Index of F

Geochemical modeling

Saturation Index of Fe(OH), (am) and Pyrite vs. Temperature (*C)
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' Some clear correlations with TDS (amount offodlld brine?) ‘
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Some mixed correlations with TDS

Concentration, mg/L

6000

5000

4000 A

3000

2000 4

w’sLé‘%

100000 150000 200000 250000 300000

1000

DU,

1 y=0.0150%+18274 &
* Sr R2 = 0.587 A
o -
*
oS
.

50000

TDS, mg/L

Some lack of correlations with TDSsome lack enough data for correlation

Concentration, mg/L

30000

25000

20000

15000

10000

5000 -

y = 0.036x + 361.74
R?2=0.2814¢

0 S—=5ooes
TDS, mg/L

00U 300000

Concentration, mg/L

3500
3000

2500

2000
1500
1000

500

-500

+ SO4

*

nnnnn

J=00Q07XF 17314

-

000-—20)

TDS, mg/L

[TaY
100000—150000—200000—250000—30!

00

,picoCuires/L

8000

7000 ~
6000 -
5000 -

4000
3000
2000
1000

-1000

y =0.0253x + 102.77
R2=0.8177

+ Gross Beta

2

TDS, mg/L




Feasiblility of Using Conductivity
for Monitoring Streams
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Discharge, cfs

Could be Marcellumfluenced
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Could be Marcellumfluenced

Tioga River, 187-hr period
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' Not in Marcellus region ‘
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Juniata River, 80.5-hr period

' Not in Marcellus region
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' Not in Marcellus region
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Discharge (cfs)
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¥ AMD and road salt can cause high conductivity. Can we distingu‘l!
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Overlap between Marcellus and AMD areas




