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Introduction

I have prepared this report at the request of the Council of Canadians. I am an environmental
consultant with specialization in extractive industries and energy research. A copy of my
Curriculum Vitae is attached as Schedule “A” to this report.

The purpose of this report is to provide an overview of the potential environmental and
regulatory issues that may affect gas production from shale basins in the United States, and in
particular, supply from those basins presented as significant future sources of natural gas for the
residents of the Ontario and the Greater Toronto Area (the “GTA”).

Environmental impacts and regulatory safeguards are viewed as major challenges with respect to
shale gas development. For example, in a 2011 KPMG poll, oil and gas industry executives
perceived environmental and sustainability concerns as the biggest challenge facing shale gas
development (41 percent), with regulatory concerns voted as the second (27 percent).'

The present applications before the Ontario Energy Board (the “Board”) promise to realize
certain benefits such as access to relatively abundant shale gas reserves from the United States,
in particular from the Marcellus and Utica shales.

I have not reviewed the complete record of these proceedings, but have reviewed the evidence
and interrogatory responses of Union Gas and Enbridge regarding the potential for regulatory or
legislative initiatives related to shale gas development in the United States, and how these may
influence the supply of natural gas to Ontario and the Greater Toronto Area.

While both applicants have acknowledged the relevance of this issue, neither has carried out an
analysis to address it. For example, Union Gas stated that, “The new Contracts will obtain supply
from the Dawn Hub. Changes in legislation or regulation might limit the available supply from
shale basins. This risk is mitigated by the fact that the Dawn Hub is connected to many diverse
supply basins."> The company does not however, elaborate on the nature of prospective
regulations or on the extent of their affect on shale gas supplies.

It a similar vein, Enbridge’s application cites U.S. Energy Information Administration (EIA)
projections for future shale gas production and supply without providing an analysis of the
assumptions made by EIA, such as the failure of EIA to analyse potential regulatory initiatives in
its projections of shale gas supply.’
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Similarly, in the Union Gas and Enbridge responses to the Council of Canadians’ interrogatories,
neither company provides further insight into the costs of mitigating or remediating the
environmental and public health impacts of shale gas production or of compliance with federal,
state and local regulations.*

For example, in its response to the Council of Canadian’s Interrogatory, Union Gas responded
that:

While it is not possible to anticipate specific legislative or regulatory measures that may
affect Shale Basin gas supply in the United States and/or Canada, we note that there have
been a variety of proposals regarding the environmental impacts of shale development
and the appropriate response to protect the environment. . . Additional regulation has the
potential to add some additional costs to the development of shale gas wherever it is
located. This would include shale from the Marcellus and Utica formations in proximity
to Ontario, but also the shale formations in western Canada.’

The following report is divided into two sections. The first describes the major environmental
challenges facing the shale gas industry today — the seriousness of these impacts underscores the
need for determined action by governments to address them. The second describes the extent to
which governments have responded to these challenges, and the potential impact of emergent
regulatory and economic measures on the pace and extent of shale gas development in the
Marcellus and Utica basins.

The focus here is primarily on Marcellus and Utica shales, as these formations are the major
sources of potential natural gas supply identified by the applicants. Much of the environmental
analysis refers to the Marcellus shale, which is farther along in its development than the Utica
shale.® Given that Marcellus and Utica shale gas reserves are located primarily in Pennsylvania,
West Virginia, Ohio and New York, most of the regulatory issues discussed below pertain to
development in those states.

The key conclusions of this paper are:
1. Information about the environmental and public health impacts of shale gas development

continues to grow, revealing a diverse array of very serious affects, including:

e regional water shortages, which may impact the ability of Marcellus operators to
obtain the large volume of water needed to drill and fracture wells;

e contamination of drinking water from shale development,

e air pollution, which has affected local and regional air quality and threatens public
health;

e the large volume of wastewater generated from shale gas wells, which is already
overwhelming existing disposal options;
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e carthquakes, which have been linked to shale gas wastewater disposal via
underground injection; and

e toxic and radioactive chemicals in wastes, which are posing disposal challenges
and concerns.

2. State regulatory agencies in Pennsylvania, West Virginia and Ohio were ill-prepared for
the pace of drilling, and the environmental impacts that accompanied the shale gas boom.
Not only were regulations inadequate to protect the environment and public health from
shale gas development, but state agencies tasked with overseeing drilling, production and
waste disposal were and in many cases remain underfunded and understaffed.
Consequently, these states are still in “catch-up” mode, and tightening of regulations can
be expected.

3. Both state and federal government continue to develop and strengthen regulations to
address some of the impacts, but the large gap between known impacts and existing
regulations means more safeguards are needed.

4. Voluntary and regulatory mechanisms to mitigate environmental impacts can impose
significant costs on shale gas development. With almost every new regulatory initiative
proposed, the shale gas industry has expressed concerns related to the costs of
compliance, and has argued that some proposed regulations will result in decreases in
drilling. One potential federal regulation related to ozone is said to be the most costly
regulation ever proposed for the industry.

5. If governments respond with effective regulatory and economic measures to the
environmental challenges facing the shale gas industry, the cost of shale development
will certainly rise, and in some cases is likely to become uneconomic. In other cases, the
risks associated with shale gas development may be considered too great to allow for any
development of this energy resource, and moratoriums now in place in the Marcellus
shale may become permanent and spread to other jurisdictions.

Section 1. Environmental Issues Facing the Shale Gas Industry

In 2010, during the Board’s Natural Gas Markets Review the Council of Canadians submitted a
report entitled Environmental Concerns and Regulatory Initiatives Related to Hydraulic
Fracturing in Shale Gas Formations: Potential Implications for North American Gas Supply.’
Since that time, a body of information regarding environmental impacts related to shale gas
development has been generated, and policies and regulations have been established to address
some of the impacts. However, substantial information and policy gaps remain.

In 2013, Resources for the Future (RFF), a non-profit organization funded by a mix of donors
including shale gas companies,® surveyed U.S. experts from government agencies, industry,
academia, and environmental organizations for their insights into the potential environmental
risks associated with shale gas development. Experts were asked to identify priority
environmental risks for which government regulation and/or voluntary industry practices were
currently inadequate to protect the public or the environment. There was consensus on 12
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environmental risk pathways among all four groups of experts: seven involved potential risks to
surface water quality (including water use), two involved potential risks to air quality, two
involved potential risks to groundwater quality, and one related to habitat disruption.’

Freshwater withdrawal for hydraulic fracturing was one of the top priorities most often selected
by experts in all four groups. Air emissions (primarily methane), the escape of methane due to
poor casing and cementing, and wastewater treatment and disposal were also among the top
priorities for further action. Although contamination from solid wastes was not a consensus issue,
44 percent of the experts identified it as a priority issue.'® These issues are discussed below.

The RFF report did not attempt to address what the authors called “final” impacts of shale
development such as health, climate change or energy markets." In the past couple of years
scientific research has begun to emerge on the links between shale gas development and health,
and so this issue is also addressed below.

Water use in the Marcellus shale

Shale gas development is contingent upon an ample supply of water. Hydraulic fracturing,
which is required to stimulate gas production in shale formations, typically use millions of
gallons of water per shale gas well."” The median estimate of water usage per well is around five
million gallons for the Marcellus shale."

According to ALL Consulting, in the Marcellus shale region, “Although many streams, rivers,
and lakes may be theoretically viable as water sources based on available volume alone, a much
smaller subset of water bodies may have practical potential for use by the natural gas industry,
based on the distance to a given well. The costs of transporting water from the source to the well
site can quickly and dramatically exceed the simple cost of obtaining the water.”"

As water supplies tighten due to drought conditions and competition for limited resources
Marcellus operators are likely going to have to travel farther afield to obtain fresh water, thus
increasing the cost of doing business.

Despite the perception of northeastern U.S. states as water rich, water resources in many of the
Marcellus shale states are under water stress.”” For example, in 2013, the non-profit organization
Ceres analysed industry data and found that nearly half (47 percent) of U.S. shale gas and oil
wells developed between January 2011 and September 2012 took place in water basins with high
or extremely high water stress.' In Pennsylvania, often considered a relatively wet state, 72
percent of the wells drilled were located in areas of medium to high water stress."” As the
Marcellus shale gas industry continues to grow, it will place increasing pressures on regional
water resources.

A 2011 article in the Temple Law Review found that, “Dry streams and reduced stream flow will
likely be a recurring problem for Pennsylvania, given that currently the Commonwealth has only
around 1,100 gas wells but may have up to 50,000 wells by the year 2030. . . [this] presents a
host of wide-ranging environmental problems and has potential to disrupt Pennsylvania’s water
system because of the huge volumes of water necessary to fracture a single well. Pennsylvania’s
existing water law is not well-equipped to handle the increased use of water precipitated by the
dramatic increase of natural gas extraction.”"®
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The potential for water restrictions and competition between Marcellus shale gas operators and
other water users is gaining widespread recognition. A December 2012 report by the consulting
firm Accenture found that “access to water sources is likely to become more of a constraint for
operators in arid regions facing growing depletion of water resources, and in areas where water
flows and availability follow seasonal variations. In Pennsylvania, for instance, access to permits
for water can be more of a challenge in the summer when minimum flow rates need to be
maintained.”"

Such water constraints have already been playing out for Marcellus operators. In August 2011,
13 water withdrawal permits (11 related to natural gas projects) in Pennsylvania’s Susquehanna
River Basin were temporarily suspended due to low stream levels.” In July 2012, amidst record
heat and drought conditions, the Susquehanna River Basin suspended 64 water withdrawal
permits, the majority of which belonged to Marcellus shale operators.”

Operators in the Marcellus shale and elsewhere are attempting to reduce use of fresh water by
recycling hydraulic fracturing wastewater, but much of the water injected during hydraulic
fracturing cannot be recycled because it remains trapped in the formation.”? Marcellus operators
that are recycling wastewater still rely on large quantities of fresh water, which they mix with
recycled water.” (See “Waste management in the Marcellus and Utica shales” below)

Water contamination related to Marcellus and Utica shale development

There is increasing scientific evidence that the development of horizontal gas wells in the
Marcellus shale has impacted groundwater. A 2011 study published in the National Academies
of Science (NAS) documented systematic evidence for methane contamination of drinking water
associated with shale-gas extraction. Testing took place in aquifers overlying the Marcellus and
Utica shale formations in northeastern Pennsylvania and upstate New York.* In 2013, a second
study published in the NAS documented higher concentrations of methane, ethane and propane
in in Pennsylvania drinking water wells that were within one kilometer of Marcellus shale wells
than in those further afield. The authors suggested that faulty well construction or imperfections
in cement meant to prevent migration of gas or fluids on the outside of the wellbore were the
most likely routes of contamination.”

The number of cases of contamination of water supplies from gas drilling has increased since
Marcellus shale development began in Pennsylvania. According to the Pennsylvania Department
of Environmental Protection (DEP), the agency counted 83 cases of drilling-related impacts on
water supplies between 2008 and 2012. Examples of impacts include contamination from
drilling and hydraulic fracturing operations, contamination from leaky wastewater
impoundments, methane contamination from faulty wellbores and casing, and construction-
related contamination.

In May 2013, the Scranton Times-Tribune reviewed DEP data and found that the rate of drilling-
related water contamination incidents increased with the start of the Marcellus boom. During the
20 years prior to the start of Marcellus shale development there were only a few cases of drilling-
damaged water supplies per year. Since Marcellus shale drilling started there have been more
than 16 cases per year.”
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Water contamination comes with high costs — both in terms of regulatory fines and requirements
to replace tainted water. Several companies have been fined by the Pennsylvania DEP for faulty
casing resulting in contamination of water supplies. For example, in 2009, high methane levels in
water wells led to an explosion, and methane remained at explosive levels in at least four homes
in Dimock, Pennsylvania.”® DEP inspectors discovered that the well casings on gas Marcellus
shale wells drilled by Cabot Oil & Gas were cemented improperly or insufficiently, allowing
natural gas to migrate into groundwater and contaminate 13 water supplies. The company was
fined $120,000.” The DEP initially ordered Cabot to build an $11 million water pipeline to
supply affected homes, but that order was replaced in 2010 when Cabot offered a $4.1 million
settlement to purchase the affected homes or install water treatment systems.” Most families
rejected Cabot’s offer, and in 2012, Cabot reported that it had reached terms for a settlement with
32 of 36 Dimock families that were suing the company for water pollution. Terms of the deal
were not disclosed.”

In 2011 the DEP determined that Chesapeake Energy had improperly cased and cemented two
Marcellus shale wells allowing natural gas to migrate into the groundwater and contaminate 16
families’ drinking water supplies. The company received a $900,000 fine from DEP, the largest
the agency had ever levied. Chesapeake was also ordered to restore or replace the affected water
supplies.*? In June 2012, Chesapeake agreed to pay $1.6 million to buy three of the families out
of their homes in Bradford County, Pennsylvania.”® There are at lease 30 other families in the
area with similar lawsuits against Chesapeake.*

There have undoubtedly been many other cases of companies paying to replace water, but almost
all of the disputes involving water contamination are settled through litigation, and involve
confidentiality clauses. Media outlets have recently reported on a few other Marcellus shale
cases where some information is known: The details of one settlement in Pennsylvania were
recently ordered unsealed by a judge. The family said their water and health was impacted by
Range Resources’ wells and other Marcellus shale activities, and documents revealed a $750,000
settlement. In another case, Marcellus operator Royal Dutch Shell provided bottled water and
paid for hotel rooms so that residents with methane in their water could have access to clean
water for showers.*

Air pollution related to Marcellus shale development

The extraction and production of shale gas, as with any oil and gas development, emits a variety
of air pollutants including methane, carbon dioxide, particulate matter, carbon monoxide, a
variety of hazardous air pollutants (HAP), and volatile organic compounds (VOC) and nitrogen
oxides, which combine to form the pollutant ozone.** The increasing density of wells and
ancillary facilities such as compressor stations in shale gas development regions has led to
growing scrutiny of air impacts from government agencies, researchers and public health
professionals.

In a January 2013 paper published in Environmental Research Letters, RAND estimated
damages from shale-gas-related air emissions in Pennsylvania ranged between $7.2 and $32
million dollars. The authors found that damages from nitrogen oxides may be of particular
concern in counties and regions where shale gas extraction is concentrated. In those locations,
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the total emissions from shale gas operations may be equivalent to adding a major new source of
pollution even though individual sources of emissions, such as gas wells, are likely to be
regulated as minor sources.”’

Ozone, which is linked to wide range of health effects including aggravated asthma, increased
emergency room visits and hospital admissions, and premature death, is a pollutant of concern
for many regions facing increases in natural gas development.* In 2008, the National Park
Service cautioned that, “with expanded Marcellus Shale development, this activity may push
several new counties (and parks) into nonattainment, particularly since [the U.S. Environmental
Protection Agency (EPA)] has recently tightened the ozone standard.”*

In 2012, ozone levels exceeded the federal 1- and 8-hour ozone standards in a number of
Pennsylvania counties, including some rural counties with considerable Marcellus shale
development.* A June 2013 commentary published by the Institute of Medicine notes that if
more exceedances of the ozone standard are measured —a likely occurrence if EPA tightens its
ozone standard (discussed in Section 2 of this report)— the state may be required to limit
industrial development in Pennsylvania, which is “the opposite of the state’s goal in supporting
Marcellus Shale activities.”!

Air pollution as it links to public health is on the radar of federal government agencies. In 2013,
the National Energy Technology Laboratory and the National Institute for Occupational Safety
and Health agreed to perform collaborative research with three other federal agencies related to
airborne emissions and air quality from shale gas operations. The collaboration hopes to improve
scientific understanding of the rate of generation and fate of air pollutants that contribute to
regional air quality hazards, and to evaluate the potential cumulative impacts of exposure on
human health.* Given the emerging science related to air emissions from natural gas
development, the outcome of the collaborative effort could be a strengthening of federal air
regulations related to oil and gas.

Potential health impacts related to Marcellus shale

According to the Institute of Medicine at the National Academies of Science, “Public health was
not brought into discussions about shale gas extraction at earlier stages; in consequence, the
health system finds itself lacking critical information about environmental and public health
impacts of the technologies and unable to address concerns by regulators at the federal and state
levels, communities, and workers.*

Another issue limiting the advancement of knowledge regarding shale gas health impacts is that
when impacts occur, especially water contamination, citizens often agree to cash settlements or
property buyouts from the shale gas operator. A recent review by Bloomberg News of hundreds
of regulatory and legal filings, found that most settlements include a gag order on the affected
citizens - a strategy that keeps data from regulators, policymakers, health researchers and the
news media. Aaron Bernstein of the Harvard School of Public Health told Bloomberg News that
non-disclosure agreements “have interfered with the ability of scientists and public health experts
to understand what is at stake here.”*
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Academic institutions and public health professionals in Colorado, which experienced
unconventional natural gas drilling booms earlier than the Marcellus boom, have led the field in
investigating potential linkages between natural gas pollution and public health. In 2010, the
Colorado School of Public Health published a study indicating higher risks for cancer and other
health problems because of air quality near gas wells that were hydraulically fractured. Within
about a mile of these sites, researchers found elevated levels of benzene and as well as chemicals
that can irritate eyes and cause headaches, sore throats, or breathing difficulties.* A 2012 study
in Colorado based on air sampling data showed that due to the toxicity of air emissions near
natural gas sites, residents living closer to the sites had a greater risk of health-related impacts
than those living further away.* A third Colorado study to be published in the journal Human
and Ecological Risk Assessment, found dozens of non-methane hydrocarbons in the air near
drilling sites, including some chemicals known to harm the brain and nervous system.*

Up until recently, there has been a void in public health research related to potential impacts
from Marcellus shale development.” In the past couple of years, however, some information has
begun to emerge regarding potential health impacts related to Marcellus shale development.

In 2012, a peer-reviewed journal article examined animal and human health impacts caused by
gas drilling in six states, including incidents in Pennsylvania’s Marcellus shale. The authors,
Bamberger and Oswald, found that reproductive problems were most common, but other
symptoms in both animals and humans included upper respiratory issues, burning of the eyes,
nosebleeds, diarrhea, vomiting, rashes, headaches and neurological problems, and sudden death
in animals that had contact with drilling and hydraulic fracturing fluids and wastes.*

Recent health surveys conducted in the Marcellus shale have provided information on health
symptoms that have appeared post shale-gas development, as reported by residents.” The
symptoms reported in these surveys were very similar to the health symptoms identified in the
Colorado studies and the Bamberger-Oswald study.*!

Increasingly, health professionals in the Marcellus shale region are undertaking major research
projects to investigate the potential connection between shale development and health. For
example, in 2013, Geisinger Health System received funding to conduct a multi-year research
project into potential health impacts of Marcellus shale gas drilling.” According to the
initiative’s lead researcher, the examination of possible health effects will require decades of
research, but there are critical issues to address immediately, such as the collection of baseline
data.”® The University of Pennsylvania Perelman School of Medicine Center for Excellence in
Environmental Toxicology is also working on several studies to assess the potential health
impacts from Marcellus shale operations on Pennsylvanians.*

In the coming years, there will be increased pressure on state regulators to carry out baseline

health, air and water assessments prior to drilling new areas.” It is also likely that regulations
related to emissions of chemicals released throughout the shale development process will be

strengthened to protect public health.

Waste management in the Marcellus and Utica shales
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Wastewater

Marcellus shale gas wells produce large volumes of wastewater over the life of the well. Initially,
a portion of the chemical-waste mixture injected to hydraulically fracture the well returns to the
surface (i.e., flowback). Over time, more of the injected fluids, as well as the brines or “produced
water” from the formation itself must be removed from the well.*

These brines are far saltier than seawater and often contain elements such as strontium and
radium,” as well as high total dissolved solids, and other metals. ** In the Resources for the
Future survey of U.S. shale gas experts, radium and other radioactive materials found in
flowback, produced water and drilling fluids and cuttings were frequently identified as a priority
for government or industry action.” There is a valid basis for concern. A 2011 USGS study
found a median concentration of 1,727 picocuries per litre (pCi/L) of radium in wastewater from
Marcellus shale wells in Pennsylvania.® This is close to 350 times the drinking water standard
set by EPA.

Wastewater volumes have increased significantly over the past few years. According to a
February 2013 study carried out by Kent State and Duke universities, wastewater from natural
gas production in the Pennsylvania portion of the Marcellus shale has increased by about 570
percent since 2004 as a result of increased shale gas production.® The researchers also found that
the wastewater produced by Pennsylvania Marcellus shale operators is already overwhelming
current wastewater disposal infrastructure capacity.® It is highly probable that wastewater
disposal is going to remain a long-term and costly challenge for both Marcellus and Utica shale
gas operators.*

Many operators in the Marcellus shale are trying to decrease the volume of wastewater by
reusing flowback water, and to a lesser extent the saltier produced water. During the first half of
2012, Pennsylvania Marcellus shale operators were able to re-use 89 and 76 percent of flowback
and produced water, respectively.” (During the second half of the year, re-use dropped to 80 and
58 percent, respectively.®)

Although high volumes of wastewater are currently re-used, it is unlikely that re-use will solve
the wastewater disposal capacity issue. A 2012 report prepared for the U.S. Department of
Energy stated that . . . eventually the supply of flowback and produced water is expected to
exceed the reuse capacity. At this point, a growing volume of high-TDS produced water must
either be deep-well injected, or water and salt recovery is required.”®

Currently, the preferred option for disposal of wastewater from Pennsylvania’s Marcellus shale
operations has been to truck these wastes to Ohio, where they are injected into saltwater disposal
wells (also known as Class II Underground Injection Control wells). In the second half of 2012,
87 percent of the wastewater that was disposed (i.e., not recycled/reused) by Marcellus shale
operators went to injection wells in Ohio.®

If the Utica shale begins to see considerable development, Utica operators will be competing
with Marcellus operators for injection well disposal capacity.” It has been postulated that if this
occurs, Ohio regulators might decide to limit the number of operators who can use the
underground injection wells to operators based in Ohio, for instance, by imposing extra costs or
restrictions on operators in Pennsylvania.”
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Concerns have been raised about the safety of deep-well injection of such large volumes of shale
gas wastewater. Since oil and gas waste is exempt from federal hazardous waste rules (despite
the presence of radioactive minerals), it can be injected into Class II injection wells rather than
Class I hazardous waste wells. According to report by researchers from the Natural Resources
Defense Council and Carnegie Mellon University, “Shale gas wastewater should be disposed of
in Class I hazardous waste disposal wells, which are subject to regulations that are more
protective of health and the environment than the regulations for the Class II wells currently used
for oil and gas waste disposal. Injecting wastewater into Class II wells instead of Class I
hazardous waste wells may increase the risk of injection fluids’ migrating into sources of
drinking water. It may also increase the risk of earthquakes.””

A leading geoscientist and injection expert who works with the U.S. Department of Energy’s
Lawrence Berkeley National Laboratory has stated that the risk to water from injection wells
used for oil and gas wastes is high, “partially because of the enormous number of these wells and
the fact that they are not regulated with the same degree of conscientiousness.””

In the past several years, earthquakes have been associated with the injection of wastewater from
shale operations.” In 2011, the Youngstown area of Ohio experienced a dozen seismic events.
An Ohio Department of Natural Resources investigation found “compelling” evidence that it said
strongly indicated that the Youngstown earthquakes were induced by injection of oil and gas
wastewater.” The push to impose more stringent injection well regulations related to seismicity
is discussed in Section 2 of this report.

A small portion of Marcellus wastewater goes to municipal treatment plants in Pennsylvania and
other nearby states.” Recent research shows that the treatment and release of wastewater from
shale gas wells by permitted water treatment facilities increases the concentration of chlorides in
surface water.” As mentioned later in this report, Pennsylvania and EPA are considering tighter
chloride standards to protect aquatic life from shale-gas-related wastewater discharges.

Solid wastes

Solid wastes are produced during shale gas drilling (e.g., rock cuttings are removed as the well is
drilled), as well as later in the development process. For example, one of the consequences of
recycling Marcellus shale wastewater is that it produces high volumes of sludge that contains
hydrocarbons, metals and radioactive substances.”

The radioactive materials in solid wastes from shale gas drilling have garnered increased
attention in the past couple of years. In April 2013, a truckload of drill cuttings from a Marcellus
shale gas well in Greene County, Pennsylvania triggered radioactivity alarms at a landfill in a
nearby county. The waste was later hauled out of state, because it was too radioactive for
landfills in Pennsylvania.” In May 2013, two trucks with drilling waste from Pennsylvania were
turned away from Ohio landfills because radiation was 36 times the limit allowable under Ohio
laws.”

According to the Pittsburgh Tribune-Review, these are not isolated incidents. In 2012, radiation
alarms went off 1,325 times at Pennsylvania landfills, and more than 1,000 of those alarms were
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from trucks carrying oil and gas waste. The paper reports that the spike in radiation alarms
roughly corresponds to the increase in shale drilling activity.®

The Pennsylvania DEP is in the middle of a review of radioactivity in drilling waste, flowback
water, and on the equipment that handles these wastes.* It’s not clear if any regulatory changes
will result from the study.

One possible outcome would be the banning of on-site burial of drill cuttings, which is currently
allowed by the Pennsylvania DEP.* The practice has raised concerns among nearby residents
and environmental advocates.* At least one Marcellus operator, Anadarko, has voluntarily
stopped using the practice due to the potential for long-term pollution liability.* And in 2011, the
Delaware River Basin Commission drafted regulations that require off-site disposal of Marcellus
shale drill cuttings.®

In Ohio, there are similar concerns related to radioactive solid wastes from shale drilling,
including the potential for Ohio to become a repository for Marcellus shale wastes from states
like Pennsylvania, and the potential that landfill leachate from radioactive cuttings might be
treated at municipal wastewater plants incapable of removing radiation, thus resulting in the
release of radioactive chemicals into Ohio waterways.* Ohio may soon take some regulatory
action related to disposal of radioactive materials at landfills. This is addressed in Section 2.

Section 2. Regulatory Initiatives

The regulatory landscape related to shale gas drilling is multi-layered. State agencies regulate
most aspects of shale gas development, but operators must also abide by federal environmental
laws such as those governing water quality and air emissions. Local governments tend to have
very limited regulatory powers, but in some states they have the ability to control where drilling
occurs through zoning laws.

Federal and state-specific regulatory initiatives related to shale gas development are discussed in
more detail below.

It has become increasingly clear that state regulatory agencies in Pennsylvania, West Virginia
and Ohio were ill-prepared for a shale gas boom. Not only were regulations inadequate to protect
the environment and public health from shale gas development,*” but state agencies tasked with
overseeing drilling, production and waste disposal were and in many cases remain underfunded
and understaffed.®

At the federal level, natural gas production companies have major exemptions from parts of at
least seven federal environmental laws that were written to protect air and drinking water from
hazardous and radioactive chemicals released by heavy industries.* There are efforts to remove
many of these exemptions (discussed more below). At the present time, due to gridlock in the
U.S. Congress, it is unlikely that such efforts will be successful. The potential for changes to
federal laws will become more politically feasible if the composition of the U.S. Congress
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changes. It is likely, however, that public pressure to remove these exemptions will continue to
intensify as shale gas (and oil) development impacts the lives of more communities and citizens.

According to a 2013 report from the World Resources Institute, “Public debates over the rapid
development of unconventional natural gas. . . are leading to a growing trend toward more
environmental regulation of oil and gas development.” Others have referred to a shifting
regulatory landscape, particularly related to water issues in the Marcellus shale.”

The continued development of regulatory and legislative proposals at state and federal levels
reflects the concern that more regulatory safeguards are needed to ensure that shale gas
development can be done safely, and with minimal impact to the environment and those living
with the development.

Some states and communities are considering or have enacted moratoria on the process until the
risks and impacts associated with hydraulic fracturing and shale gas development are better
understood. Others have banned drilling or hydraulic fracturing outright. Section 2 ends with
information on local and statewide moratoria and bans related to the Marcellus and Utica shales.

Federal hydraulic fracturing initiatives and regulations

EPA hydraulic fracturing study
In 2010, the U.S. Congress directed the U.S. Environmental Protection Agency (EPA) to
investigate the relationship between hydraulic fracturing and drinking water.”

EPA currently has 18 research projects underway in its investigation of whether and how
hydraulic fracturing might impact drinking water resources. The research is designed around
five stages of the hydraulic fracturing water cycle: water acquisition, chemical mixing, well
injection, flowback and produced water, and wastewater treatment and disposal. The study
focuses primarily on the hydraulic fracturing of shale formations to extract natural gas.”

A preliminary report is expected in late 2014, with the final peer-reviewed study to be released in
2016.”* The study is expected to provide decision-makers with high-quality scientific information
on which to base future regulatory actions related to hydraulic fracturing.

Proposed Frac Act

Requirements for chemical disclosure of hydraulic fracturing fluids are widely viewed as
beneficial.”® One of the primary reasons that citizens and advocacy organizations have pushed for
disclosure is to know what chemicals to test for in drinking water prior to the fracturing of oil
and gas wells.” Such baseline information is valuable to water well owners, as well as regulatory
agencies carrying out investigations of alleged contamination events, as it provides an empirical
means to determine if fracturing fluid chemicals have contaminated water supplies.

In May 2013 the Fracturing Responsibility and Awareness of Chemicals (FRAC) Act, sponsored
by U.S. Rep. Diana DeGette (Dem-Colorado) and cosponsored by U.S. Rep. Chris Gibson
(Repub-New York), was introduced in the U.S. House of Representatives. The FRAC Act would
require disclosure of the chemicals used in hydraulic fracturing fluids and would remove the oil
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and gas industry’s exemption from the Safe Drinking Water Act. The FRAC Act was first
introduced in 2008 by DeGette. The 2013 FRAC Act is the first bi-partisan version of the bill.”

At the present time, more than half of the 29 states where hydraulic fracturing is used to
stimulate oil and gas production have regulations requiring some level of disclosure of hydraulic
fracturing fluids.”® But there is a wide variation in the requirements. For example, only five states
provide some kind of pre-fracturing chemical disclosure (Arkansas, Indiana, Montana, West
Virginia and Wyoming).”

The Frac Act would provide minimum reporting requirements for states,'” including a
requirement for operators to disclose anticipated hydraulic fracturing chemicals to state
regulatory agencies and the public prior to drilling, and actual chemicals used within 30 days
after drilling is completed. It also requires the disclosure of trade-secret-protected chemicals to
state or federal agencies or a treating physician in the case of medical emergencies, and it would
repeal a provision exempting hydraulic fracturing from the SDWA.""

The oil and gas industry has stated that passage of the FRAC Act would “cripple the U.S.
economy.”'*”

Previous versions of the FRAC Act have failed to make it to the floor of the Republican-
controlled House of Representatives, and it is likely that this will be the case in 2013. It could,
however, be passed into law if the composition of Congress changes with mid-term elections in
2014, or the presidential election in 2016. According to some commentators, the proposed bill
itself serves a purpose— “its very existence has been an effective political tool to raise
awareness and. . . stimulate a very public debate about the pros and cons of the issue.”'®

Potential changes to the Toxic Substances Control Act

In 2012, the EPA announced advance notice of a proposed rulemaking and stakeholder process
that could require manufacturers and processors of chemicals used in hydraulic fracturing to
disclose information under the Toxic Substances Control Act (TSCA)."* According to one legal
analysis, the rules are likely to require manufacturers and processors to maintain and submit
reports to EPA detailing the composition of the chemical substances and mixtures used in
hydraulic fracturing, any existing health and environmental effects data, as well as exposure and
disposal information.'” EPA has not yet moved forward with this process.

The Washington Legal Foundation has said that “The TSCA rulemaking may provide
ammunition for environmental groups to continue to pressure EPA to pull back parts or all of the
RCRA [oil and gas exploration and production waste] exemption.”'* (The Resource
Conservation and Recovery Act (RCRA) is discussed below)

Federal air regulations

According to a 2013 report from World Resources Institute, while state policy leadership has
been critical for reducing pollution from oil and gas operations, the authors argue that a strong
case remains for federal rules to overcome barriers and to more effectively improve air quality.'”’

2012 EPA regulations on air emissions from natural gas operations
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On April 17, 2012, EPA issued regulations to reduce harmful air pollution (e.g., volatile organic
compounds and air toxics) from the oil and natural gas industry. The final rules included the first
federal air standards for natural gas wells that are hydraulically fractured, along with
requirements for several other sources of pollution in the oil and gas industry that were not being
regulated at the federal level."™

In its comments to EPA regarding the proposed rule, the Marcellus Shale Coalition (MSC) of
shale gas operators made numerous statements regarding the high costs associated with the
proposed regulations. While EPA addressed some of the coalition’s concerns in the final rule,
there were many “costly” items that were retained. (See examples in endnote.'”)

One of the requirements of the new regulations is that new hydraulically fractured gas wells and
re-fractured gas wells undergo reduced emissions completions (REC), which requires specialized
equipment to capture gas that would otherwise be vented. In its November 2011 comments on
EPA’s proposed regulations, the American Petroleum Institute (API) stated that: “The equipment
prescribed to conduct Reduced Emission Completions will simply not be available in time to
comply with the current final rule schedule We believe it will take years to manufacture
sufficient specialized equipment and adequately train operators how to safely conduct these
operations.”""’

In February 2012, a report was produced for API that modeled two scenarios: one with a high
rate of REC equipment manufacturing and one with a lower rate of equipment production. The
analysis demonstrated that it could be 2015 (under the high-rate estimate) or 2017 (low-rate)
before there would be enough equipment to perform RECs on the same number of wells that
would have been drilled in the absence of the new regulation. EPA revised its final rule and gave
industry a cushion of three years before the requirement for RECs takes effect (i.e., RECs are
required starting January 1, 2015)."" If API’s lower estimate of REC equipment availability turns
out to be accurate, approximately 3,000 fewer wells will be drilled in 2015 and 2016 because of
the EPA REC requirement.'”

Potential tightening of ground-level ozone standard

The Clean Air Act directs EPA to set National Ambient Air Quality Standards (NAAQS) at
levels that will protect public health and welfare, and requires the agency to review the standards
every five years. In March 2008, EPA set the NAAQS for ground-level ozone (8-hour average)
at 75 parts per billion (ppb).'"* This new ozone standard was immediately challenged in the D.C.
Circuit Court of Appeals. The American Lung Association, several environmental groups, and
some states argued for a more stringent standard based on the recommendations of EPA’s
scientific advisory committee, which had suggested a standard between 60 and 70 ppb. Business
and industry groups argued that the costs of meeting the new standard far outweighed any
potential benefits, and argued that the standard remain at 75 ppb.'*

In July 2011, EPA proposed tightening the ozone standard from 75 ppb to 70 ppb.'"* Later that
year, President Obama announced that an ozone standard would not be proposed until after a
review of the most up-to-date science was completed in 2013. EPA is expected to propose a new
standard by the end of 2013."°
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In October 2012, the 22-member Clean Air Scientific Advisory Committee (CASAC) Ozone
Review Panel, charged with providing independent advice to EPA on the scientific and technical
aspects of the ozone NAAQS, found that EPA’s first draft policy assessment (August 2012)
“provides a strong rationale for consideration of ozone standards (8 hour averages) of between
60 ppb and 70 ppb. If the EPA considers levels below 60 ppb, adequate justification should be
provided.”"”

A more stringent NAAQS for ozone would bring more areas of the country into nonattainment,
forcing states like Pennsylvania, which have counties out of compliance with the current ozone
standard, to take action to reduce pollution from sources like oil and gas operations that
significantly contribute to ozone (smog) formation.'*

In 2011, Dana Wood from the company BP said that at a 60 ppb ozone standard “Oil and gas
development will be slowed, limited, or precluded by the lower ozone NAAQS through the air
permitting and [environmental impact statement] processes.”' In May 2013, the American
Petroleum Institute's director of regulatory and scientific affairs told reporters that a tightening of
the ozone standard "could be the costliest EPA regulations ever."'*

Potential to control greenhouse gases from oil and gas operations

As mentioned in the report by Anthony Ingraffea submitted by the Council of Canadians as part
of the Board’s Proceedings EB-2012-0451, EB-2012-0333 and EB-2013-0074, there are large
volumes of methane emitted over the life-cycle of a shale gas well.

Methane is a potent greenhouse gas, and the natural gas industry is the single largest contributor
to anthropogenic methane emissions in the U.S.™

In 2009, EPA found that greenhouse gas pollution endangers public health and welfare by
leading to long lasting changes in the climate that can have a range of negative effects on human
health and the environment.'”? In March 2012 the EPA used section 111(b) of the Clean Air Act
as the basis for a proposed air quality standard for greenhouse gas emissions from new power
plants.'” In December 2012, attorneys general from seven Northeast states—New York,
Connecticut, Delaware, Maryland, Massachusetts, Rhode Island, and Vermont— announced
their plans to sue EPA for its failure to use section 111(b) of the Clean Air Act to directly
regulate methane emissions from the oil and gas industry.” As of June 26, 2013, no suit has
been filed.

The oil-and-gas-related air regulations passed by EPA in April 2012 were designed to limit
harmful air pollutants from oil and gas operations. EPA estimated that a side-benefit of reducing
these harmful pollutants would be a reduction of methane on the order of approximately 19
million metric tons of carbon dioxide equivalent (CO2e).'* This is a fraction of the 145 million
metric tons of CO2e (released as methane) that EPA estimates were emitted from the natural gas
sector in 2011.'%

In 2013, the Congressional Budget Office released a report showing that lawmakers could
increase federal revenues and help mitigate climate change by establishing a carbon tax.'” In
February 2013, U.S. Senators Bernie Sanders and Barbara Boxer introduced comprehensive
climate legislation that proposes to put a $20/metric ton price on carbon pollution.'”® According
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to the Congressional Research Service, a tax of $20/metric ton of carbon dioxide could increase
the price of natural gas by approximately $1.00 per thousand cubic feet of gas.'” The proposed
tax could cost the natural gas industry at least $3.16 billion dollars per year."*

The success of a tax on carbon currently hinges on support from a substantial portion of
Republican congressional members. The Republican Party has long been against a carbon tax to
address climate change, but some members of the party have begun to speak out in support of a
carbon tax on industry. Some analysts have said that it's possible a carbon tax could be part of
broader negotiations around federal taxes in the coming years."'

Future regulation of greenhouse gases such as carbon and methane have the potential to
influence the pace and extent of shale gas development in the U.S. In a 2011 report on shale gas,
KPMG wrote that in order to meet carbon reduction targets, there is a risk that governments
could compel the industry to make these investments through regulation. “Such moves could
dramatically increase costs across the entire oil and gas industry, with particularly impact on
highly cost-sensitive shale gas development operations.”"**

Federal water regulations

Limits on chloride

According to EPA, flowback (i.e., wastewater from the hydraulic fracturing process) and
produced water from fracturing operations have very high levels of total dissolved solids (TDS),
and chlorides are the major component of flowback TDS. EPA is in the process of updating its
chloride water quality criteria for the protection of aquatic life under Clean Water Act. EPA's
criteria are used by states when considering updates to applicable state water quality standards. A
draft criteria document is expected in summer 2014.'* As discussed below, the natural gas
industry has expressed opposition to new chloride standards in Pennsylvania, citing financial
burdens on the industry.

Wastewater discharge standards

In 2011, EPA published a plan to develop standards for wastewater discharges from shale and

coalbed methane gas development. In its announcement, EPA acknowledged that, “some shale
gas wastewater is transported to treatment plants, many of which are not properly equipped to

treat this type of wastewater.” A proposed rule for shale gas wastewater is expected in 2014."*

The American Petroleum Institute, and shale gas developers Chesapeake and Range Resources,
the industry-group Marcellus Shale Coalition and other industry representatives have opposed
the development of federal wastewater standards for shale gas, citing, among other things, “the
cost and burdens on the industry.”"*

Federal (and state) hazardous waste regulations

Oil and gas producers are currently exempted from federal hazardous waste rules such as the
Resource Conservation and Recovery Act (RCRA), which applies to disposal of wastes such as
drilling cuttings, sludge produced water from oil and gas development.'*
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As more information has come to light on the toxic components such as radioactive materials,
metals and hydrocarbons present in oil and gas wastes, more pressure has been exerted at the
state and federal levels to regulate these wastes as hazardous.

e Atan April 17,2013 House Natural Resources Committee hearing on state and federal
oil and gas rules U.S. Representative Matthew Cartwright said he plans to introduce
legislation "in the coming months" to ensure that RCRA applies to the oil and gas
sector."”’

e A 2013 bill in California seeks to regulate wastewater from oil and gas hydraulic
fracturing operations as a hazardous waste. California often plays a leading role in setting
environmental standards across the country.”*® There could be moves in other states if
California passes such a law.

e In2011 and 2012, New York’s Assembly voted to regulate the wastewater and solid
wastes like other hazardous wastes.'” These bills were not passed by the Senate. Such
legislation has been viewed by industry as being “well intentioned, but is an attempt to
make [hydraulic fracturing] cost prohibitive.”'* Similar legislative attempts are likely to
come to the fore again if New York begins to permit shale gas development in the state.

e In 2011, Kansas oil and gas regulators stated that the RCRA exemption for oil and gas
waste needs to be reviewed to address the challenges faced by state regulators when
dealing with the massive amount of this waste.'*!

e In 2010, the Natural Resources Defense Council petitioned EPA to reconsider the RCRA
exemption of oil and gas wastes from hazardous waste regulations.'*

There could be significant costs if industry has to treat drill cuttings, sludge and produced water
as hazardous waste. If shale gas developers were to lose the RCRA exemption they would
probably be forced, at great expense, to start more rigorously testing the waste for toxicity. They
might also have to do what most other industries do: ship any sludge or salts that are high in
radioactivity to Idaho, Washington State or the few other jurisdictions in the U.S. with landfills
that are permitted to accept such waste.'*

In 1991, the U.S. oil industry warned Congress that a strict approach in reauthorizing the
Resource Conservation and Recovery Act (RCRA) could shut down 80 percent of the country's
oil wells and 75 percent of its gas wells.'* No recent analysis of the impact on industry was
found.

Pennsylvania-specific regulations and initiatives

Pennsylvania is responsible for approximately 90 percent of gas produced from the Marcellus
shale." Therefore, any major changes to Pennsylvania natural gas regulations have the potential
to influence Marcellus shale gas supply.

New air permit system

In early 2013, the state’s Department of Environmental Protection (DEP) finalized new air
emissions standards for a general permit, called a GP-5, for engines and other equipment at
natural gas compressor stations. The new permit imposes emissions limits that are 75 to 90
percent stricter than the existing limits on emissions from compressor station engines. The new
standards were developed specifically to address the emerging shale-gas extraction industry in
the state.'*
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The new permit standards include requirements deemed by the natural gas industry as being
“costly” and “aggressive”, such as leak detection using far-infrared devices, reporting a wide
range of hazardous air pollutants, and an emissions limit for non-methane, non-ethane
hydrocarbons of 10 parts per million."’

Municipal authority
Zoning authority and preemption of municipal authority by the state is an issue that may affect
future drilling in some areas of Pennsylvania.

In 2009, the Pennsylvania Supreme Court issued two decisions that gave local municipalities
control, via zoning ordinances, over the location of drilling activity, but not the activity itself. In
other words, a municipality could prohibit drilling in certain zones such as residential areas, but
could not regulate aspects such as the time or noise levels of drilling activity. As a result of these
two rulings, several municipalities found they could control drilling either under existing zoning
ordinances or by amending their zoning ordinances, and proceeded to do so. '

In 2012, Pennsylvania included provisions in its Oil and Gas Act (Act 13) that restricted the
ability of local municipalities to regulate oil and gas operations. In the wake of Act 13’s passage,
seven Pennsylvania towns and an environmental organization sued Pennsylvania alleging that
provisions of Act 13 violated the state’s constitution. In July 2012, Pennsylvania’s
Commonwealth Court found that Act 13’s restrictions on local government zoning
unconstitutionally barred local governments from their right to separate industrial activity from
residential neighborhoods.'”

In response to the court ruling, a spokesperson for the Marcellus natural gas industry stated that,
“The premise for the General Assembly’s action earlier this year was to provide certainty and
predictability that encourages investment and job creation across the Commonwealth. Lack of
uniformity has long been an Achilles’ heel for Pennsylvania and must be resolved if the
Commonwealth is to remain a leader in responsible American natural gas development and reap
the associated economic, environmental and national security benefits.”'

The state appealed the ruling, and the Pennsylvania Supreme Court heard arguments in October
2012."' No decision has yet been made by the court.'

Chloride water quality criterion

In 2010, Pennsylvania DEP drafted a proposed “Ambient Water Quality Criterion” for chloride,
which essentially adopted EPA’s 1988 chloride standard. The new criterion was recommended
by DEP “for protection of aquatic life due to increasing concerns about the Statewide impact of
natural gas extraction from the Marcellus Shale formation.”'* In 2012, after a re-evaluation of
the science, the Pennsylvania Environmental Quality Board proposed that the DEP adopt lowa’s
equation-based aquatic life criteria for chloride, which was developed collaboratively with the
EPA."* DEP agreed with this recommendation.'”*

As part of Pennsylvania’s 2013 Triennial Review of Water Quality Standards, DEP withdrew its

proposal for an equation-based aquatic life criteria for chlorides. As part of its rationale, DEP
stated “The Stroud Water Research Center prepared an expert report on ambient water quality
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criteria for chlorides . . . The report concluded that the criteria proposed by DEP may not be
protective of sensitive species and, as a result, they recommended other more protective
criteria.””® DEP also admitted that existing tools to protect aquatic life were not sufficient,”’” and
recognized the need to develop a new chloride standard before the next triennial review (2016)."*

According to Consol Energy, the proposed standard could have cost industry billions of
dollars.”” As a new chloride criterion has not yet been proposed, the economic impacts on the
industry are not yet known. But as mentioned above, DEP has indicated that a more protective
chloride standard is necessary.

Severance tax

Pennsylvania is the only state with substantial oil and gas reserves that does not have a severance
tax. Instead, the state has imposed an impact fee on Marcellus shale gas developers.'® In
Pennsylvania, the fee is not imposed on the amount of gas the industry produces, but is a flat rate
per well, regardless of how much those wells produce.' According to the Pennsylvania Budget
and Policy Center, a 4 percent natural gas severance tax could generate between $434 million
and $490 million for Pennsylvania in 2013-14, about twice as much as the $229 million the
impact fee is expected to generate.'®

When the severance tax debate was occurring in 2011, the natural gas industry said that any
significant severance tax on Marcellus gas could induce a redirection of investment flows to
other shale plays or other profitable investments.' In 2013, Kathryn Klaber, the president of the
Marcellus Shale Coalition, an industry group said that increasing tax rates on drilling would slow
investments, thus leading to lower production.'®

According to Kenneth Medlock III, a director at the Center for Energy Studies at Rice University,
as shale gas production increases the state will be stressed to provide more resources for
inspections, environmental and health monitoring, and other costs. The impact fee is “going to
get reviewed at some point. It's going to have to.”'®®

There was no proposal for a severance tax in 2013 legislative session in Pennsylvania. It is
possible, however, that a Marcellus shale gas severance tax may become an issue pending the
outcome of the 2014 Pennsylvania governor’s race.'*°

Ohio-specific regulations

The Utica shale, located primarily in Ohio, has not been developed as quickly as the Marcellus
shale. According the Ohio government, 87 of the 215 shale natural gas wells in the Utica shale
play produced natural gas or oil in 2012.'

Ohio, however, has been the recipient of large volumes of wastes from Marcellus operations in
Pennsylvania. There have been problems with waste disposal ranging from earthquakes to
radioactivity to illegal disposal. Consequently, legislation has emerged to address some of these
issues. These laws may or may not pass this year, but they point to an increasing awareness of
the environmental issues related to wastes generated by the oil and gas industry. The problems
posed by disposing of Marcellus wastes are only going to be compounded if and when the Utica
shale is targeted more seriously by shale gas developers.
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Radiation
There have been several proposals during the 2013 Ohio legislative session related to the
regulation and disposal of radioactive shale gas wastes.

In February 2013, the Ohio Departments of Natural Resources, Environmental Protection and
Health submitted a joint proposal to legislators that they said would tighten regulations dealing
with low-level radioactive wastes from drilling in the Utica shale. The proposal would allow drill
cuttings to be disposed at well sites unless cuttings are contaminated with oil-based materials
such as some drilling muds. In that case, it must shipped to one of Ohio's 39 licensed municipal
solid waste landfills. Drilling muds and some types of equipment would have to be tested, and
could only be disposed of in a solid waste landfills if they contains less than 5 picocuries per
gram (pCi/g) of radioactive content.'*®

According to the Ohio health department, wastes with higher-than-allowed radiation levels could
be shipped to one of several low-level radiation landfills in the West, to a Michigan landfill that
allows radiation levels up to 50 pCi/g, or blended with clean dirt to dilute and reduce radiation
levels and sent to an Ohio municipal landfill. The latter option would require approval from the
state EPA and health department.'®

State officials said they are unable to estimate the volume of drilling wastes that would be
affected by the new rules. There could be significant costs to industry if large volumes of wastes
are prohibited from entering Ohio solid waste landfills. Radioactive Waste Management
Associates has estimated that disposing of solids wastes containing radium in an Ohio municipal
landfill would cost a fraction of the cost of sending the waste to a low-level radiation landfill
(approximately $1.60 per cubic foot versus $114 — $350 per cubic foot, respectively).'™

The proposed regulations governing the disposal of radioactive oil and gas waste were included
in the Governor’s budget proposal, removed with bipartisan support in the House budget bill, and
then added back into the Senate’s version of the budget bill. ' The Ohio budget bill went into
conference committee on June 18 and must be signed by governor Kasich by June 30, 2013.'"

If a provision related to radioactive shale wastes is not included in the budget signed by the
governor, it is possible the issue could be addressed by the House Agriculture and Resources
Commiittee after the 2013 summer recess.!” Due to the technical nature of the issue, several
legislators have expressed the opinion that it would be more appropriate for radioactivity issue to
be separated from the budget bill and addressed during a comprehensive revision of the state's
landfill laws due this fall."”

Injection wells and seismicity

In June, 2012, a U.S. Geological Survey official provided testimony at a U.S. Senate hearing
saying better permitting information is needed to give useful information to local regulators
about the earthquake risks of particular injection well operations. Federal regulations currently
require seismic assessments for some sorts of wastewater injection, such as hazardous waste
from manufacturing, but not for oil and gas wastes. The oil and gas industry says it would be
cost-prohibitive to apply the same rules.'”

In 2012, in response to a series of earthquakes thought to be related to oil and gas waste injection,
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the Ohio Department of Natural Resources developed more stringent rules to govern injection
wells.'”* Ohio’s new injection well rules include the ability for the ODNR to require seismic tests
or evaluations.'” It is not clear, however, how often ODNR will require seismic assessment prior
to permitting new injections wells. Therefore, it remains to be seen whether or not Ohio’s new
injection rules will be cost-prohibitive to some injection well developers in the state.'™

Severance tax

On June 20, 2013, Ohio House Representative Robert Fagan introduced a bill to enacta 7.5
percent severance tax on oil, gas and condensate extracted from horizontal drilling.'” This bill
follows on the heels of a June 5, 2013 proposal by Governor John Kasich for a 4.5 percent
severance tax that would be turned into an income tax refund for Ohioans and revenue stream for
the 33 counties affected by shale oil and gas exploration. If a severance tax is not passed during
the legislative session it could go to statewide ballot.'®

Tom Stewart, vice president of the Ohio Oil and Gas Association has said that a severance tax is
“a huge concern and will have a big impact on our industry.”"®' In April 2013, he wrote that,
“Though the Utica holds great potential, we may not know its real value or viability for months
or even years to come. If the severance-tax increase is enacted and the Utica fails to live up to
expectations, the math may not make sense for some companies and they might choose to invest
in one of the other promising shale plays in the U.S. or abroad.”"®

West-Virginia-specific regulations

West Virginia is the only state other than Pennsylvania with significant gas production from the
Marcellus shale.” Therefore, future regulatory changes in West Virginia could have an impact
on Marcellus shale gas production.

In December 2011, the West Virginia legislature passed the Natural Gas Horizontal Well
Control Act to regulate the production of natural gas from horizontally drilled wells including
Marcellus shale wells. At the time, lawmakers required the state’s Department of Environmental
Protection to carry out three studies to determine if further regulations were warranted.

The studies included: an investigation waste pits and impoundments and evaluate whether a
special regulatory provision is needed for radioactivity or other toxins; a determination of
whether the Act’s requirement that wells be 625 feet from an occupied dwelling was sufficient
given the noise, light, dust and volatile organic compounds generated by the drilling of
horizontal wells; and an air quality study measuring contaminants at various stages of the
process: wellpad construction, vertical drilling, horizontal drilling, hydraulic fracturing and well
completion.

As of March 2013 the studies, which were supposed to be completed by the end of 2012, had not
yet been released.'™ Based on the outcome of the studies, it is possible that new regulations could

be developed related to pits/impoundments, setback between wells and homes, and air emissions
from Marcellus shale development.

Moratoria and bans related to shale development
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There are some U.S. citizens who believe that no amount of regulation can protect communities
from the impacts of shale development. In places where this is the prevalent view, citizens and
local governments have banned or are trying to ban shale gas development. In other places,
citizens and governments have opted for moratoria, in order to take the time needed to put
regulations in place that better protect the environment and public health from impacts related to
shale gas development.

Local government initiatives

In 2010, citizens in a few localities were mounting local campaigns to pass ordinances or
resolutions to ban or stall the development of shale gas development in their communities. This
trend has grown considerably in the past few years.'®

Recent court rulings have increased the ability of local governments to influence shale gas
development. As mentioned above, in 2009, the Pennsylvania Supreme Court issued two
decisions that gave local municipalities control, via zoning ordinances, over the location of
drilling activity. As a result, communities in the state have used their ordinances to ban drilling
in residentially zoned areas. In May 2013, a New York state appeals court ruled that townships in
New York may ban hydraulic fracturing and shale gas drilling within municipal borders.'® In
June 2013, the Ohio Supreme Court agreed to hear a case regarding whether oil and gas drillers
must follow city ordinances or whether state regulations take precedence.'’

There is no single source of information for all of the bans and moratoria that have been passed
with respect to Marcellus shale development. Data collected from various sources suggests:
e As of June 2013, there were approximately 60 hydraulic fracturing/drilling bans, 112
moratoria, and 85 movements to obtain bans or moratoria in New York state.!®
¢ In Ohio, several municipalities have already banned hydraulic fracturing (e.g., Plains
Township, Broadview Heights, Mansfield, Athens, and others)."™ Numerous other
municipalities have rejected drilling proposals, and passed resolutions seeking a statewide
moratorium on hydraulic fracturing as well as greater local control over oil and gas
regulation.” In January 2012, a ban was placed on injection wells in the vicinity of the
Youngstown earthquakes."”' The temporary ban was lifted in November 2012. In August
2012, Cincinnati became the first Ohio city to ban injection wells."”

e Municipalities in Pennsylvania have passed ordinances banning the extraction of gas
within city limits. These include Pittsburgh, West Homestead, Baldwin, Wilkinsburg,
Forest Hill Borough, State College Borough, Ferguson Township, and Highland
Township.'”

e In West Virginia, hydraulic fracturing is banned in and within one mile of Morgantown.'

Statewide bans and moratoria related to shale gas

Statewide polls show growing support for drilling moratoria. A poll conducted in October-
November 2012 by the University of Michigan's Center for Local, State and Urban Policy and
Pennsylvania’s Muhlenberg Institute of Public Opinion found that 52 percent of Michiganders
and 58 percent of supported a moratorium on hydraulic fracturing until there is a more full
understanding of the possible risks with the process."”

Moratoria and bans enacted at the state level have temporarily or permanently stopped
development of portions of the Marcellus and Utica shales.
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A de facto moratorium on hydraulic fracturing has been in place in New York State since
2010 due to concerns over health effects and environmental impacts of high volume
hydraulic fracturing.” Drilling will not be permitted until New York’s Department of
Environmental Conservation completes a health impact analysis related to hydraulic
fracturing and makes a determination that shale gas development will not harm public
health.”” It’s unclear when this will happen.'*

In 2011, Governor Martin O'Malley signed an executive order for a three-year
moratorium on drilling in Maryland while state agencies conducted a study into the
impacts of hydraulic fracturing. No drilling permits may be issued in the state until
August 2014."”

In 2012, Vermont banned importation and storage of fracturing wastewater in the state, as
well as the hydraulic fracturing process itself. >

In 2012, the State of Ohio banned drilling under Lake Erie.””

In 2013, more ban and moratorium proposals have been put forth at the state level. Although at
least two have failed to become law these proposals demonstrate that there continues to be
momentum and support for taking extra precautions related to shale gas development.

In 2013 the New York Assembly passed a bill supporting a 2-year hydraulic fracturing
moratorium.””* The Senate did not vote on a moratorium bill during the 2013 legislative
session.

In May 2013 Senator Cecelia Tkaczyk introduced a bill in the New York Senate that
prohibits the import of waste byproduct from other states, including Pennsylvania and
Virginia that allow hydraulic fracturing.”* The bill did not go to a vote in the 2013 session.
In 2012, the New Jersey legislature passed a bill to ban the import of wastewater from
Pennsylvania, but Governor Christie vetoed the bill.”** A vote to override the veto may yet
occur in the 2013 legislative session.””

In April 2013, a statewide ban on injection wells (until proven safe) was proposed in Ohio.
This bill is in the Agriculture and Natural Resources Committee.”"

In April 2013, the Board of State Canvassers approved petition language proposing a
ban on hydraulic fracturing in Michigan, where there is a potential for Utica shale
development. If ban supporters garner 258,088 signatures a proposed ban can be put
on the 2014 statewide ballot."’

On April 30, 2013, the same day 100,000 petitions supporting a gas drilling moratorium
were handed to governor Tom Corbett, Senator Jim Ferlo announced his intention to
introduce legislation to enact a statewide moratorium on shale gas drilling in Pennsylvania
and was looking for more co-sponsors.””® As of June 27, 2013 a drilling moratorium bill
had not yet been introduced in the Pennsylvania legislature.*”’

Conclusions

As these have been summarized in the introduction to this report, they aren’t repeated here save
to say that in my opinion, the applications before the Board in these proceedings overestimate the
available and reliable supply of natural gas from US shale gas reserves because they fail to
properly assess the potential impact of measures required to mitigate and remediate the
environmental and public health impacts of shale gas development.
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