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2. STUDY AREA
« Marcellus Shale Play = 58,000 mi?
(24,000 mi% in PA)

\
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3. GOALS & OBJECTIVES

- Determine change in land cover type and amount

over time near well pads

 |dentify any correlations among geographical
factors and well pad placement (i.e. low slope,
proximity to infrastructure, soil type)

 Verify production per unit disturbed area on well
pad has increased

\
\
\
\
\
\
\
\
\
\
1
\
\
\
\
\
\
\
\
\
\
\
\
\



4. EXISTING ANALYSES

* Predicting full production development on the env1ronmen’6\
(Hanson et al 2016)
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This map shows the probability surface generated by the Maxent

Map 1.1 - Probability Surface for Potential Well Pad
Development in the Interior Marcellus Shale

program based on existing well locations, shale characteristics,
existing infrastructure, and temrain. This surface is based on physical

parameters only and assumes no regulatory or economic

constraints. The surface has 30-meter resolution and uses a color
scheme to depict the suitability of the region for development based

on the shale/infrastructure/temrain variables.
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« Landscape disturbance in
Bradford/Washington Counties, PA

(Slonecker et al. 2012)
 Aerial imagery classification
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OTHER ANALYSES w
« Habitat and species effects due to Marcellus drilling (Keller e
2017) \
* Maximizing net present value based on well placement and wel
pad parameters (Abramov 2019) |
* Well site extraction using Landsat-5 imagery using object- and
pixel-based image analysis (Salehi et al. 2014)
* Quantifying land cover change in the Haynesville Shale (Unger et
al. 2015)

 Social and economic change in PA due to the Marcellus (Brasier
al. 2014)




5. TIMELINE

Data Acquisition Preprocessing Data Analysis
e March - May 2020 e May - June 2020 e July - September

Report &
Presentation
2020

e September -
December 2020




6. DATA SOURCES

6.1 Unconventional Well Data |
« 2005-2019 (PA Department of Environmental Prote
« ~12,000 wells drilled |
. Surface hole locations

« Well pad identification

* Operator

» Spud/first production dates
* Monthly production/days on




6.2. LiDAR (DEM) Data

« 1/9 arc second (~3 meter resolution)

* Slope calculations/comparison
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6.3. Land Cover/Land Use
« 2004, 2008, 2011 & 2016 NLCD Datasets (30 meter
« Determine land cover change near wells (e.g. forest to d
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6.4. Aerial Imagery
* NAIP (latest is 2019)
PA County Years = 2005, 2008 2010, 2013, 2015, 2017, 20
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6.5. Other Data
Roads (Paved & Unpaved)

e Streams
e Soils
* Qil & Gas Water Pollution Control Facilities

Storage Tank Locations
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8. METHODS

Subset Data

» Buffer well pad area
 Clip land cover and other datasets to well pad areas
» Determine average disturbed area (~5 acres)

Quantify Land Change

 Calculate land cover area changes by category for each time
interval

Analyze Correlations

o |dentify trends over time between both counties

« Compare geographic factors (proximity to
infrastructure/environmental hazards, slope, soils)

Production

« Compute production at well pad
 Calculate production efficiency per unit disturbed area




8 EXPECTED RESU LTS

Early wells in “easier” areas (low slope, close

to existing roads, minimal land prepping)?
* More efficient production per unit disturbed

area
« Identify most disturbed land cover type \

*LIMITATIONS

« Lack of high-res (1 m) and recent LiDAR data in Washington
County (10 m still adequate)

« Land Cover data only through 2016 (30 meter), but have multiple
prior years



9. POTENTIAL CONFERENCES \

\
« AAPG Eastern Section Meeting: Champaign, IL - September 1&5,

\

* Geological Society of America: Montreal, QB - October 25, 2020
\

|
\

* PA Geography Society: York, PA - November 6, 2020
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