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Abstract

Interest has been growing worldwide in unconventional natural gas that has become an
increasingly important source of energy in the world. Unconventional gas development, including
shale gas, generally involves a larger environmental impact, compared to conventional gas
development, due to its intensity and scale of the operation. There are a growing number of studies
on identifying and minimizing the environmental impacts of unconventional gas development.

This study aims to examines the current environmental policies and regulatory systems related
to the unconventional gas development. The study shows that few environmental regulation exists
concerning unconventional gas development, even in the USA where unconventional gas
development is most actively pursued. Regulations, however, are being developed based on
studies currently underway on health and environmental risks of unconventional gas development
and on guidelines designed to reduce the risks.

In a world where environmental regulations are ever strengthening, review the environmental
regulatory systems and guidelines about unconventional gas need to be established for Korean
firms to understand environmental impacts of unconventional gas development they invest or
take part in, enabling them to manage and operate gas activities in a way that minimizes
environmental damages.
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Table 1. Acts and regulations relating Environment of the Unconventional gas development
National Environmental Policy Act (NEPA) Oil anq natural gas industries are exempt from EIA including Categorical
exclusion.
. Shale gas operators will have to control volatile organic compound (VOC)
Clean Air Act (CAA) emissions from flow back during the fracturing process.
Operators must consult with the Fish and Wildlife Service and potentially
Endangered Species Act (ESA) obtain an incidental “‘take” permit if endangered or threatened species will
be affected by well development.
. . Operators must ensure that maintenance of surface pits or use of rigs does
Migratory Bird Treaty Act (MBTA) not attract and harm these birds.
USA Ernn:;gzrg}(]El;}én};lggagg%ccc?lr;];gg;tlysl;egt};tigé Operators must maintain material safety data sheets (MSDSs) for certain
Health Act (OSHA) hazardous chemicals that are stored on site in threshold quantities.
Most wastes (“exploration and production” or “E&P” wastes) from
Resource Conservation and Recovery Act (RCRA) | fracturing and drilling are exempt from the hazardous waste disposal
restrictions in Subtitle C of the RCRA.
Comprehensive Environmental Responsibility, | CERCLA exempts oil and natural gas from the hazardous substances that
Compensation, and Liability Act (CERCLA) trigger these liability and reporting requirements.
Clean Water Act (CWA) The Clean Water Act does not require oil and gas operators.
Fracturing operators are exempt from the SDWA, which requires that
Safe Drinking Water Act (SDWA) entities that inject substances underground prevent underground water
pollution.
Environmental Assessment Act Environmental assessment act require oil and gas activities.
Operators must review about effect of Water Injection Well : fluid
pressure, fracturing pressure, water compatibility chemistry, geological
Water Act characteristic.
Operators must review about effect of Water Disposal Well: geological
Canada structure standard on Drilling and Production Regulation.
BC 9 Operators of oil and gas activities will have to control air emission from
Environmental Management Act . . .
compressor, driver of oil pump, driver of generator and etc.
Grecnhon e GAS Reducion T Gt Operators must report greenhouse gas emission in that case over 10,000
CO:z eq. tons.
Environment Protection and management | Operators must review about effect of wild animals approved oil and gas
regulation activities.
The Strategic Environmental Assessment Directive | Member States to decide whether or not a plan or programme might have
(2001/42/EC) significant effects ; No SEA would be made
Environmental Impact Assessment Directive | Member States must decide whether an EIA is required ; No EIA would
(2011/92/EU) be made
Hydrocarbons Authorization Directive (94/22/EC) Member States may not ta.ke account of environmental impacts ; No
compulsory account of environmental aspects
Water Framework Directive (2000/60/EC) Member State d.eter.mmatlon of control measures related to abstraction ;
B Inadequate monitoring and measures to prevent these impacts
urope

Mining Waste Directive (2006/21/EC)

Member States decide on the permit and the control measures ; No
reference document on Best Available Techniques

Air Quality Directive(2008/50/EC)

Member States responsible for making plans to meet the AQ standards ;
No specific measures

Noise Directive (2002/49/EC)

Up to Member States to set noise levels and to make plans to meet these
levels ; No specific measures for noise abatement may be required.

IPPC Directive (2008/1/EC)

Member State decisions on monitoring and inspection ; There may be
inadequate measures for the monitoring and control of impacts.




Table 1. Continued
Environmental Impact Assessment Act Environmental Impact Assessment Act requires energy activities.
Drinking Water Management Act No compulsory account of environmental aspects of oil and gas activities
Environment policy Act No compulsory account of environmental aspects of oil and gas activities
Korea Waste Control Act No compulsory account of environmental aspects of oil and gas activities
Clean Air Conservation Act No compulsory account of environmental aspects of oil and gas activities
Water Quality Conservation Act No compulsory account of environmental aspects of oil and gas activities

[ JApplicable Act and regulation

Table 2. Main Contents of Environmental Guidelines on the Unconventional gas

USADOE
(Department of Energy, International
Energy Agency)

Europe EC
(European Commission)

IEA
(The International Energy Agency)

- Measures should be taken to reduce

-Releases to air during drilling,

- Eliminate venting, minimize flaring
and other emissions: Minimize air

Air emissions of air pollutants, ozone| completion, production . .
. . . pollution, Target zero venting and
precursors and methane - Monitoring of air quality . .
minimal flaring of natural gas
- Adopt i ts fi ki - Wat leti i .
dop requirements for background | - Water  resource depletion  during| Treat water responsibly: Reduce
water quality measurements fracturing .
Water . . . . freshwater use, Store and dispose of
- Protection of water quality through a| - Monitoring of ground water quality
. . produced and waste water safely
systems approach. - Monitoring of surface water quality
N . - Watch where you drill: Choose well
. .| - Land take during site preparation . L
- Managing short-term and cumulative . . ) sites so as to minimize impacts,
Land use impacts on communities and land use |~ Require Environmental Ste Assessment Properly survey the geology of the
P for -Optimal Site Selection pery Y geology
area
. - Managing short-term and cumulative
Ecologies | . e .
impacts on wildlife and ecologies
- Specification of maximum noise
Noise levels at sensitive locations
- Management and barrier methods to
reduce noise impacts
-Using  alternatives to  road
transportation
Traffic - Development of Hapspoﬁatlon plqns
-Measures to minimize vehicle
emissions
- Road maintenance
L . - Measure, disclose and engage:
- Improve public information about .
. Integrate engagement with others,
. shale gas operations . .
Information L Measure and disclose operational
- Improve communication among state L . . .
data, Minimize disruption during
and federal regulators .
operations
- Organizing for best practice
- Research and Development needs
- Reduction in the use of diesel fuel . .
Y use ¢ . - Ensure a consistently high level of
efc. -Adopt best practices in well .
. environmental performance
development and  construction,

especially casing, cementing, and

pressure management
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