Preliminary Interpretation of the Impacts of Marcellus Shale

Gas Extraction Activities on Small Streams, Based on
Volunteer-Collected Data




Outline of presentation



l. Marcellus Shale distribution, drilling activity

and environmental concerns



There are currently 14,320 permitted
Marcellus gas wells in PA



Top producing companies in PA
asof 12/31/13

Company Name Estimated value of gas Estimated royalties paid out
produced to date (12.5% of value of gas)

CHESAPEAKE $4,637,973,727 $ 579,742,965
CABOT $2,891,428,811 $361,428,601
RANGE $2,146,347,921 $ 268,293,490
TALISMAN $2,006,312,732 $ 250,789,091
EQT $1,432,417,223 $179,052,152

http://marcellusgas.org/record book co.php?report type=top producing co




Land Use Alteration and Infrastructure Impacts




Water-related impacts




Il. Introduction to ALLARM




ALLARM Background




Combining the power of science with the power

of communities.




ALLARM History

Shale Gas

Acid Rain Statewide Individuals Minimal
Watershed-based TA South central PA Groups Intensive
Shale Gas Marcellus & Utica  Groups & Individuals Moderate



ALLARM Monitoring Assistance

Needs updating



11l. ALLARM'’s
Shale Gas

Volunteer
Monitoring
Protocol




Intended data use



What Do We Monitor?

Parameters | Metho | Frequeney

Conductivity and Meter Weekly
TDS
Barium and Certified  2x/year and to confirm

Strontium lab pollution event



Quality Assurance/Quality Control

Standard QA/QC Practices:




Data Use: Decision Trees

Report
monitoring
information

when values
exceed criteria
in decision
trees




Online Monitoring Toolkit




Building a Monitoring Community




IV. Data analysis and Interpretation




Characteristics of Phase | data set

Number of Number Median #
observations | of sites obs/5|te

2653
NY 1567 107 11
TOTAL 4220 279

Number of Number | Number Median #
observations of sites of groups obs/5|te
1879

NY 1116 45 5 18
TOTAL 2995 116 19



Map of ALLARM site locations



Anticipated data for Phase Il analysis




Data analysis methods




Example of watershed delineations using

digital elevation models in GIS

Region covers part
of the northern tier

in PA and southern
NY




Results related to identification of chemical

contamination events



Results related to visual assessment




Sediment plumes in stream coming from a

well pad access road

Photo courtesy of PA Council of Trout Unlimited

Photos courtesy of PA Council of Trout Unlimited

Potter County, PA




Access road that was reported by volunteer and

that company was required to stabilize

Photos courtesy of PA Council of Trout Unlimited




Spills and Discharges

Photo courtesy of Delaware Riverkeeper Network

Drilling fluid spill at Cabot site

Dimock, PA
September 2009

Photos courtesy of Delaware Riverkeeper Network



Gas Migration or Leakages




Pipeline Spills and Discharges

(bentonite blowouts)

Photos courtesy of Mountain Watershed Association

Photos courtesy of Marcellus Outreach Butler




lllegal Dumping




What were the results in terms of our

unintended data use?



Watershed size distributions and

relationship to mean conductivit



Relationship between number or density of

wells and mean conductivit



Land Use Map showing dominant land uses

In PA



Example of predominantly forested region

In Potter Count



Example of predominant developed region

Developed = 30%-100% impermeable cover



Relationship between mean conductivity
and land use (N=116)




Geologic map showing dominant

lithologies in the sampling



Example of watersheds in northwestern PA

and southwestern NY

Predominantly sandstones and shales



Relationship of mean conductivity to

surface geology in watershed



Stepwise multiple regression

% developed 0.865 14.7
% limestone 0.874 6.9
% agriculture 0.884 1.9

% shale 0.887 0.57



V. Summary of the most important findings




Summary of the most important findings (cont)




VI. Implications for future volunteer

study designs and activities



Implications for future volunteer

study designs and activities (ont)
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