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High Volume Hydraulic Fracturing
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Other gas producing layers

Stratigraphic Column of New York; Oil and Gas Producing Horizons
(from D.G. Hill, T.E. Lombardi and J. P. Martin, 2002)

PERIOD GROUP UNIT LITHOLOGY TH'EE:;ESS PRODUCTION
PENNSYLVANIAN Pottsville Olean Ss, cql 75-100
MISSISSIPPIAN Pocono Knapp Ss, cgl 5-100
Conewango Riceville Sh, ss, cgl 70
Conneuat Chadakoin Sh, ss 700
Undiff Sh, Ss Oil, Gas
Canadaway Perrysburg- Sh, ss 1,100 - 1,400 Oll, Gas
Dunkirk Sh, ss
AFFER Java Sh, ss
. West Falls_> Nunda Sh, ss 365 -125 Oil, Gas
=z Rhinestreet Sh
‘i‘ Sonvea Middlesex Sh 0 - 400 Gas
Q Geneseo Sh 0-450 Gas
o) ? Tully Ls 0-50 Gas
= Moscow Sh
. Ludlowville Sh
MIDDLE e Skaneateles Sh 200 - 600
Marcellus Sh Gas
Onondaga Ls 30 - 235 Gas, Ol
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Project SWIFT 2012 - 2016

- Study Area

Marcellus Shale

Methane Conc. (mg/L)

2 Not Measured

® Below Detection Limit
A <010

A 0.10-1.0
1.0-10.0
M 10.0-286

S Kilometers Christian et al., 2016
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Questions

1. Are point-in-time measurements
representative of long-term conditions?

2. What can explain the natural variability of
methane?
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Selection Criteria

. Enthusiastic homeowner

. Physically capable
homeowner

. Year-round accessibility of
tap

. Overall range of methane
concentrations

. Multiple wells on site
. Geographic distribution

=== This Study (SWIFT)
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Methodology

Sampled 11 wells for 13 months . Methane and water isotopes

Dec 2016 — Dec 2017 . 813C, 680, 6°H

. June & Dec 2017
Monthly sampling

Major lons: Na*, K*, NH4*, Ca%*, Mg?*;
Cl, F, Br, NO;, SO,*

Methane, ethane, propane
concentrations

- 2B
»

Background Questions Methods Results Conclusions



Q1: Are point-in-time measurements representative of
long-term conditions?
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Q2: What can explain the natural variability of methane?
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Water Chemistry
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Methane Correlates with Chloride
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Conclusions

Most wells don’t vary much through time
> Point-in-time sampling is representative of overall conditions

High methane variation (wells >1 ppm) is correlated with chloride
concentration
> Baseline samples with water chemistry are crucial

If there is a decoupling between methane and Cl sourced from
formation water, look for an unnatural source of methane

Questions?
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