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Agenda

= Background on Gas Wells
= Conventional (shallow, vertical)
= Unconventional (deep, horizontal)

* Pennsylvania 1957 Study

= Subsidence caused longwall and retreat mining
= Ground movement is both vertical and horizontal

= Other considerations to determine Barrier Width
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DEPARTMENT OF ENVIRONMENTAL PROTECTION
Office of (il and Gas Management

DOCUMENT NUMEER: S00-0510-004

TITLE.: Guidelines for Chain Pillar Development and [Longwall Mining Adjacent
to Unconventional Wells

EFFECTIVE DATE: Angust 28, 2021

APPLICABILITY: This gmdance applies to ceal operators and unconventional well operators

conducting operations 1n areas where workable coal seams are being
developed nsing longwall mining techngues.

PAGE LENGTH: 31 pages
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Typical Unconventional Well Construction in Active Coal
Regions:

Conductor (24" dia.)

Surface (20" dia.)

Coal Protection (13 3/8” dia.)

Intermediate (9 5/8” dia.)

Production (5 1/2" dia.)



Typical Unconventional Well Construction in Active Coal
Regions:

* 5,000'-10,000' Deep

* 3,000-20,000' Laterals



Year Drilled

2018 to 2019 (2,004 wells)
2016 to 2017 (2,206 wells)
2014 to 2015 (3,628 wells)
2012 to 2013 (3,945 wells)
2010 to 2011 (4,212 wells)
2008 to 2009 (1,832 wells)
2006 to 2007 (887 wells)

2004 to 2005 (115 wells)

' i P Extent of Utica, Marcellus,
i and Upper Devonian shales
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MCOR

Marcellus Center for Outreach and Research




Commonwealth of Pennsylvania
Joint Coal and Gas Committee Study (1957)
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Subsidence Risk Factors

= Well Construction

= Distance to Longwall Gob

= Angle of Support (a)

= Depth of Coal Seam

= Surface Topographic Location

= Geology




Subsidence Risk Factors Angle of Support (a)

= Well Construction fﬁ"‘a

= Distance to Longwall Gob ;r” \xk

= Angle of Support (a) fﬁ;—,—-ﬁ\

= Depth of Coal Seam f - H

= Surface Topography f},ff \R\‘x
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Pillar Stability Risk Factors

Gas Well
Pillar

* Pillar System Stability Stress Peak Stress

= Retreat Abutment Loading after
Well Installation

= Setback Distance to Rib
= WW/H Ratio of Protective Pillar

Yield Zone Yield Zone

— Pillar Core



* Gas sources other than the producing
reservoir.

* Storage fields =1

* Other gas bearing zones (
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COAL SEAM
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* Annular Pressure

GAS SANDS

* Well Construction Information
* Quality and Consistency of Well
Construction Records
* Large differences even between
wells on the same pad!

! STORAGE FIELD
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Summary

= Determining the correct oil and gas well barrier distance a historical
challenge for the mining industry.

= Barrier widths based on:
= Anticipated Subsidence (horizontal and vertical)
= Pillar Deformations

= These mechanisms are associated with risk consequence.
= NIOSH is researching other failure mechanisms

= Consider other potential sources and flow paths of gas.
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ground movements near gas wells
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