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Overarching Goal: 
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Establish a collaborative field site to develop 
and validate new knowledge and technology 

for improving recovery efficiency and 
minimizing environmental implications of 

deep Utica development
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Aerial Extent and Simplified Cross Section
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NETL Marcellus Research at ECA Locations in Greene Co., PA
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Develop background geological model based on 3D seismic; other data 
Establish framework for understanding fracturing and microseismic behavior 

2-D Seismic Cross Section: 
Stacked Resources & “Quiet” Structure
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Utica structure map: top of the Trenton

Lateral: 5000-5500 ft
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 Develop a first-ever predictive geo-model and answer why this 
deep formation has such an extremely high pressure gradient of 
0.95psi/ft.

 Determine the seal formation and sealing mechanisms that 
preserve such high gas pressures and enormous quantities of gas.

 Quantify the static state of stress and how this stress field affects 
induced fracture geometry – i.e., stimulated reservoir volume 
(SRV).

 Predict the optimum well spacing based on integration of 3-D and 
microseismic data with fiber optic and completion monitoring.

 Test for the first time the extent of fluid/gas communication 
between the metamorphosed basement and the Utica, and between 
the Utica and Marcellus.

Unique Attributes and Challenges of the USEEL Project
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 Constrain the mechanism(s) and physical locations for gas storage. 

 Quantify reliable gas in place estimates, a largely unknown quantity.

 Delineate the permeability and hydrodynamic properties of an “over 
pressured” deep shale that control how gas will migrate during 
stimulation.

 Utilize the evolution of flowback and produced water chemistry and 
isotopes with time to quantify the volume of rock accessed by the 
frac fluid.

 Evaluate effect of pad expansion on the integrity of existing 
producing wells, ground disruption and slope stability, and ultimate 
efforts to conduct site reclamation.

Unique Attributes and Challenges of the USEEL Project
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Phase 1: Regional geologic assessment, Secure operator 
and site, Develop detailed work plan (Oct 2014 – Nov 2016)

Phase 2:  Synthesis of existing local geo-data, Surface 
baseline environmental measurements, 3D seismic data 
analysis, Drilling plan and permitting; Establish web/data 
portal  (4th quarter 2016 – 1st quarter 2017)

Simplified Work Flow
(Oct 1 2014 - July 31 2017)
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Phase 3a: Vertical drilling with logging, Core/side-wall 
core/cuttings acquisition and assessment, Fluid and gas sampling; 
Air and water monitoring (4th quarter 2017- 1st quarter 2018)

Phase 3b: Horizontal drill, logging and fracing, Fiber optic and 
microseismic monitoring, Stress tests, Tracer tests, Fluid and gas 
sampling, Continue surface monitoring (2nd - 3rd quarters 2018)

Phase 4: Post drilling laboratory, modeling, and computer analysis; 
On-going flowback fluid/gas and seismicity monitoring, Final 
report (3rd quarter 2018 - 3rd quarter 2019)

Simplified Work Flow
(Aug 1 2017- July 31 2019)
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SEEL
Building Partnerships for Research, Education, and Outreach
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Reservoir Engineering
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Kelly Wrighton
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Environment
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