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Mitigating destructive legacies:
Reclamation of natural gas production sites

Why timely and effective reclamation matter

Ecological restoration is beneficial for nature and society as projects increase the supply
and quality of ecosystem services, improve hydrology, reduce soil erosion, encourage the
presence of native species, and aid in carbon sequestration (Aronson et al. 2010)

Reclamation failures can result in a 50% cost increase over initiating proper reclamation
techniques from project implementation (Chenoweth et al. 2010)

If proper reclamation is not conducted, the host state can be left to fund clean-up efforts
using taxpayer dollars — The case of Wyoming’s Powder River Basin Coalbed Methane
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Existing legal frameworks

* The responsibility of state’s to govern the natural gas
industry has yielded vast differences in shale gas
regulation from state-to-state

*“The federal government has largely and deliberately
cut itself out of the regulatory picture in ways that are
seemingly more conducive to the big business interests

in the states and the states themselves” (Warner and
Shapiro 2013, 475).

ASMR 2017 3



Stringency of Unconventional Oil and
GaS RegU|at|0nS by State (Source: Zirogiannis 2016)
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Wyoming CBM Production
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Development Characteristics

C B M RQCla mation  Pace and scale of development -

horizontal drilling
 Extensive water infrastructure is
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» Geographic footprint
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Campbell County, WY
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Methods

Literature Review

Scientific studies
that address the
definition and
measurement of
success In
reclamation

Policy Analysis

Of developing
regulatory and
governance issues
iIn Wyoming

Federal
reclamation policy
of onshore oil and
gas production
sites
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Interviews

19 semi-structured
interviews with
stakeholders in the
Powder River Basin
including:

- Landowners

- County
Commissioners

- Agency Officials
(WY DEQ)

- Oil and Gas
attorney



Three key factors: Reclamation as a highly
complex governance challenge

Absence of clear guidance from the
scientific lit about what constitutes
successful reclamation

Complexity of both the jurisdictional
environment and oil and gas sector

in the CBM space

Lack of political will in the state of
WY to engage in pre-emptive
environmental regulation
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Reclamation Science: Natural Gas Production Sites

* The environmental science literature provides only a murky
understanding of what constitutes a positive reclamation outcome

e Common methods and standards to assess success have not been
established

* Technical considerations dominate the majority of restoration
science research to the neglect of complex social factors

* There has been a growing body of lit that links the work of
restoration theory to the practice of reclamation practitioners in
the field — but nothing similar to link with policymakers

e Reclamation science not well communicated to decision-makers
e Historic vs. futuristic paradigms of restoration
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What the literature tells us:
Ingredients for a positive reclamation outcome

Clear project
objectives from the
outset

Positive
Reclamation
Outcome

Reference
sites used

Futuristic

approach

Consideration for
technical & socio-
economic measures
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Complex jurisdictional environment

. Complicated jurisdictional and ownership regimes of
land and minerals in Wyoming

. Multitude of stakeholders involved in development,
production and reclamation phases of extraction

. The organization and operational structure of
industry companies doing the extracting
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Actors contributing to reclamation
outcomes in the PRB, Wyoming

National .
i Federal Policy

(BLM oversight)

Government reclamation practitioners

Wyoming State Policy

Powder River Basin Resource Council

County Commission
and Planning Board

County government

coalitions
(Coalbed Methane
Coordination Coalition) Industry operators & consultants

Local groups & organizations Attorneys Landowners
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Jurisdictional Complexity

e Unevenness in reclamation success evaluation among the
10 BLM regional field offices in Wyoming

o states
gh turnover

e At |east
operate



Wyoming's political environment

* Wyoming is one of the last U.S. states that remains
significantly dependent on natural resource development
relative to the U.S. economy. In 2016:

e Cut funds to school districts by $36 million
e Cut funds to Univ. of WY by $34 million
e Cut funds to Dept. of Corrections by $18 million

* Although the state of Wyoming was first, ahead of federal
regulators, to create fracking regulations, this was only
done to, “preempt federal regulators on fracking to
maintain state control over this policy area (Cook 2014, 107)
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Conclusions

* The same three challenges: scientific, jurisdictional, and
political, exist in the context of shale gas regulation

 Evaluative criteria should be equivalent as consistency
among different levels of government could enable easier
adherence and better promote successful restoration

e Literature provides recommendations for how the
regulatory environment can improve to better facilitate
reclamation:

* Maximum Allowable Disturbed Acreage
*Interim reclamation (lgarashi et al. 2014)
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Reclamation Bonding

The backbone of federal and state reclamation policy is
environmental assurance bonding

Federal Bond Requirements for Onshore Oil and Gas Production Sites

Bond Type Bond Amount
Individual lease bond $10,000

Statewide (blanket) bond $25,000
Nationwide (blanket) bond $150,000

State of Wyoming Environmental Bonding System, effective February 1, 2016

Bond Type Bond Amount
Individual well $10 per foot of depth

Multiple wells (blanket bond) $100,000
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Map showing mineral USGS 2004

ownership and well
density in central

Campbell County, 2004
(USGS 2004)

Producing wells — 198

Nonproducing wells — 265
TOTAL - 463
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