Members of this subcommittee, thank you for the opportunity to testify on this issue of great
importance to our State and region. My name is Craig Meis and | am currently the chairman of the
Board of County Commissioners in Mesa County, Colorado. Those of you that may not be familiar with
Mesa County, we are situated on the Utah-Colorado border. Our county seat is Grand Junction and we
are the most populous county between Denver and Salt Lake City. We also happen to be in the heart of
the Piceance Basin, were back in the late ‘90s when hydraulic fracturing or fracing was beginning to be
employed regularly to develop the tight gas sands of the Williams Fork Formation in the Piceance Basin,
we then where fully immersed in the fracing hysteria. To make a long story short, our community
educated ourselves on this technology in cooperation with industry and State regulators on how and
why it was being employed and became much more comfortable with its use with the safeguards in
place and recognized that without this technology this resource simply could not be developed.
Obviously those that profit from this hysteria being propagated then begin to discredit anyone that does
not share their belief.

Little did | know at the time that as new oil and natural gas basins of our Nation began to develop as a
result of fracing technology that we would once again be brought back to this issue. Around 2002, when
development of Coal Bed Methane (CBM) in the Powder River Basin of Wyoming and other similar
resource plays of the mid-west began attracting attention the same hysteria was raised and
subsequently addressed again through education. An EPA study (attached Exhibit A) was conducted and
completed in 2004 to determine if underground sources of drinking water (USDWSs) were impacted from
the injection of hydraulic fracturing fluids into coalbed methane wells. The EPA concluded at the time
“...injection of hydraulic fracturing fluids into CBM wells poses little or no threat to USDWs and does not
justify additional study at this time.” The Interstate Oil and Gas Compact Commission (I0OGCC), which
represents the Governors of 37 States that produce virtually all the domestic oil and natural gas in the
United States sent out a survey to its member States in 2002 to determine how widespread fracing
technology was being deployed, if any impact related to fracing had been identified and whether state
regulatory framework was in place to address this technique. The IOGCC survey determined that fracing

’

“...has been in widespread, common use for nearly 60 years...”. “Approximately 35,000 wells are
hydraulically fractured annually in this country with close to one million wells having been hydraulically
fractured in the United States since the technique’s inception with no documented harm to
groundwater.” “Hydraulic fracturing has been regulated by the states since its inception...is a process

that is well understood and well regulated by the petroleum producing states.” (attached Exhibit B)

Fast forward to where we sit today back to the same dance now as a result of this technology being
deployed in the newly developed shale oil and gas basins of the Bakken, Barnett, Marcellus, our own D)
and Piceance Basins and others. We should have guessed that the hysteria would hit a new high water
mark due to the development and the deployment of fracing in the Marcellus Basin with its location in
the Northeast portion of our Nation and near our most populous and politically influential States. In an
attempt to locally address this issue once again several predominant industry operators in Colorado
began to voluntarily disclose the chemicals used in their fracing operations via the Frac Focus website
(www.fracfocus.org) managed by the Ground Water Protection Council and the IOGCC. The State of

Colorado took it to another level in December of last year with passage by the Colorado Oil and Gas



Conservation Commission (COGCC) of Order No. 1R-114 or the Hydraulic Fracturing Disclosure
Regulations (attached Exhibit C). Colorado now has the dubious honor of being the most regulated
State in the US when it comes to hydraulic fracturing and when you consider the 2008 COGCC
rulemaking and the various other State and local government regulations, we may very well be the most
regulated State for the oil and gas industry. This is not necessarily a good thing when you’re County like
ours has been hovering around 10% unemployment for the past three years, foreclosures are at record
highs and over a 1/3 of your county population is on some form of government assistance. Property tax
assessments on the oil and gas industry in NW Colorado can top 80% of a Counties total taxable
assessed value which shows you how volatile local government finance can be and how significant a role
the industry plays in the financial wellbeing of resource rich communities of Colorado.

As I’'m now in my last year of elected office having served two four year terms, I've learned that
engineers like me don’t necessarily make good politicians. We tend to be very analytical and technical in
our assessments and decisions regardless of party affiliation. I've always tried to do what is right rather
than what is politically expedient or popular since | don’t consider politics to be a career path but rather
community service. With this said, I've concluded that energy development in general and fracing
specifically is an industry and issue that will be exploited for many years to come by the so called

|II

“environmental” organizations as their greatest fund raising efforts to date. Prior to energy
development in our community these organizations tried with little success to attack the agricultural
industry, with everything from land splits to pesticide use to burning, which got little traction or
attention till energy development came to town. Christine Hansen — Executive Director of the IOGCC in
a letter response to a Denver Post article in 2003 (attached Exhibit D) said it best, “...outrageous
statements are effective in scaring people into writing big checks for phantom or overstated causes” and
“Propagating the lie that hydraulic fracturing is a serious threat to drinking water are those individuals
interested in the ever-expanding role for the federal government in massive environmental
overregulation.” I’'m not sure when we are going to wake up to the fact that these organizations have
become big business and are making lots of money by scaring people that are depending on leaders
such as yourselves to separate the fact from the fiction. When a very technical industry like oil and gas
is hiring more governmental affairs, public relations and environmental compliance staff then they are
engineers and scientists, we should probably be asking ourselves what are the real cost/benefits to the
rules and regulations already on the books rather than figuring out new ways to create additional ones.

With this in mind | want to share with you as | conclude an initiative started by Colorado Counties call
REAL (attached Exhibit E) which stands for Responsive, Efficient, Accountable services delivered through
Local-State partnership. Contained in this are key questions | hope you will ask yourselves as you
consider this item or any future legislation, rule or regulation. | believe once you do you’ll quickly see
that hydraulic fracturing is an item which States are dealing with very effectively and given the many
different technical aspects in all basins, the one size fits all approach of the Federal Government is a
recipe for epic failure.

Thank you for your time and willingness to hear a local government perspective on this issue.
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Executive Summary

The U.S. Environmental Protection

Agency (EPA, or the Agency) A USDW is defined as an aquifer or a portion of an

aquifer that:
condug:ted astudy th_at a_ssess&the A. 1. Suppliesany public water system; or
potential for contamination of 2. Contains sufficient quantity of groundwater to
underground sources of drinking supply a public water system; and
water (USDWSs) from the injection i. currently supplies drinking water for human

consumption; or

of hydraulic fracturing fluids into ii. contains fewer than 10,000 milligrams per

coalbed methane (CBM) wells. To liter (mg/L) total dissolved solids (TDS); and
increase the effectiveness and B. Is not an exempted aquifer.

efficiency of the study, EPA has

taken a phased approach. Apart NOTE: Although aquifers with greater than 500 mg/L

: : TDS arerarely used for drinking water supplies
fromusi ng. real qul_d observations without treatment, the Agency believes that protecting
and gathering empirical data, EPA waters with less than 10,000 mg/L TDSwill ensure an
also evaluated the theoretical adequate supply for present and future generations.

potential for hydraulic fracturing to

affect USDWs. Based on the

information collected and reviewed, EPA has concluded that the injection of hydraulic
fracturing fluidsinto CBM wells poses little or no threat to USDWs and does not justify
additional study at thistime. EPA’sdecision is consistent with the process outlined in
the April, 2001 Final Study Design, which is described in Chapter 2 of this report.

The first phase of the study, documented in this report, is afact-finding effort based
primarily on existing literature to identify and assess the potential threat to USDWs
posed by the injection of hydraulic fracturing fluids into CBM wells. EPA evaluated that
potential based on two possible mechanisms. The first mechanism was the direct
injection of fracturing fluidsinto a USDW in which the coal is located, or injection of
fracturing fluids into a coal seam that is already in hydraulic communication with a
USDW (e.g., through a natural fracture system). The second mechanism was the creation
of ahydraulic connection between the coalbed formation and an adjacent USDW.

EPA also reviewed incidents of drinking water well contamination believed to be
associated with hydraulic fracturing and found no confirmed cases that are linked to
fracturing fluid injection into CBM wells or subsequent underground movement of
fracturing fluids. Although thousands of CBM wells are fractured annually, EPA did not
find confirmed evidence that drinking water wells have been contaminated by hydraulic
fracturing fluid injection into CBM wells.

EPA has determined that in some cases, constituents of potential concern (section ES-6)
are injected directly into USDWSs during the course of normal fracturing operations. The
use of diesel fuel in fracturing fluids introduces benzene, toluene, ethylbenzene, and
xylenes (BTEX) into USDWs. BTEX compounds are regulated under the Safe Drinking
Water Act (SDWA).

Evaluation of Impacts to Underground Sources June 2004
of Drinking Water by Hydraulic Fracturing of
Coalbed Methane Reservoirs ES1
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Given the concerns associated with the use of diesel fuel and the introduction of BTEX
constituents into USDWSs, EPA recently entered into a Memorandum of Agreement
(MOA) with three major service companiesto voluntarily eliminate diesel fuel from
hydraulic fracturing fluids that are injected directly into USDWs for CBM production
(USEPA, 2003). Industry representatives estimate that these three companies perform
approximately 95 percent of the hydraulic fracturing projectsin the United States. These
companies signed the MOA on December 15, 2003 and have indicated to EPA that they
no longer use diesel fuel as a hydraulic fracturing fluid additive when injecting into
USDWs.

ES-1 How Does CBM Play a Rolein the Nation’s Energy Demands?

CBM production began as a safety measure in underground coalmines to reduce the
explosion hazard posed by methane gas (Elder and Deul, 1974). In 1980, the U.S.
Congress enacted atax credit for non-conventional fuels production, including CBM
production, as part of the Crude Oil Windfall Profit Act. In 1984, there were very few
CBM wellsinthe U.S.; by 1990, there were almost 8,000 CBM wells (Pashin and
Hinkle, 1997). In 1996, CBM production in 12 states totaled about 1,252 billion cubic
feet, accounting for approximately 7 percent of U.S. gas production (U.S. Department of
Energy, 1999). At the end of 2000, CBM production from 13 states totaled 1.353 trillion
cubic feet, an increase of 156 percent from 1992. During 2000, atotal of 13,973 CBM
wellswere in production (GTI, 2001; EPA Regional Offices, 2001). According to the
U.S. Department of Energy, natural gas demand is expected to increase at least 45
percent in the next 20 years (U.S. Department of Energy, 1999). The rate of CBM
production is expected to increase in response to the growing demand.

In evaluating CBM production and hydraulic fracturing activities, EPA reviewed the
geology of 11 major coal basins throughout the United States (Figure ES-1). The basins
shown in red have the highest CBM production volumes. They are the Powder River
Basin in Wyoming and Montana, the San Juan Basin in Colorado and New Mexico, and
the Black Warrior Basin in Alabama. Hydraulic fracturing is or has been used to
stimulate CBM wellsin all basins, but it has not frequently been used in the Powder
River, Sand Wash, or Pacific Coal Basins. Table ES-1 provides production statistics for
2000 and information on hydraulic fracturing activity for each of the 11 basinsin 2000.

Evaluation of Impacts to Underground Sources June 2004
of Drinking Water by Hydraulic Fracturing of
Coalbed Methane Reservoirs ES-2
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FigureES-1. Major United States Coal Basins

TableES-1. Coal BasinsProduction Statisticsand Activity Information in the U.S.

Basin

Number of CBM
Producing Wells
(Year 2000)*

Production of CBM
in Billions of Cubic
Feet (Year 2000)*

Does Hydraulic
Fracturing Occur?

Powder River

4,200

147

Yes (but infrequently)

Black Warrior 3,086 112 Yes
San Juan 3,051 925 Yes
Central Appalachian 1,924 52.9 Yes
Raton Basin 614 30.8 Yes
Uinta 494 75.7 Yes
Western Interior 420 6.5 Yes
Northern Appalachian 134 1.41 Yes
Piceance 50 12 Yes
Pacific Coal 0 0 Yes (but infrequently)
Sand Wash 0 0 Yes (but infrequently)

* Data provided by the Gas Technology Institute and EPA Regional Offices. Production figures include CBM
extracted using hydraulic fracturing and other processes.

Evaluation of Impacts to Underground Sources
of Drinking Water by Hydraulic Fracturing of
Coalbed Methane Reservoirs
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ES-2 What IsHydraulic Fracturing?

CBM gasis not structurally trapped in the natural fracturesin coalbeds. Rather, most of
the methane is adsorbed to the coal (Koenig, 1989; Winston, 1990; Close, 1993). To
extract the CBM, a production well is drilled through the rock layers to intersect the coal
seam that contains the CBM. Next, fractures are created or existing fractures are
enlarged in the coal seam through which the CBM can be drawn to the well and pumped
to the surface.

Figure ES-2 illustrates what occurs in the subsurface during atypical hydraulic fracturing
event. Thisdiagram showstheinitia fracture creation, fracture propagation, proppant
placement, and the subsequent fracturing fluid recovery/groundwater extraction stage of
the CBM production process. The actual extraction of CBM generally begins after a
period of fluid recovery/groundwater extraction. The hydraulically created fracture acts
asaconduit in the rock or coal formation, allowing the CBM to flow more freely from
the coal seams, through the fracture system, and to the production well wherethe gasis
pumped to the surface.

To create or enlarge fractures, athick fluid, typically water-based, is pumped into the
coal seam at agradually increasing rate and pressure. Eventually the coal seam is unable
to accommodate the fracturing fluid as quickly asit isinjected. When this occurs, the
pressure is high enough that the coal fractures along existing weaknesses within the coal
(steps 1 and 2 of Figure ES-1). Along with the fracturing fluids, sand (or some other
propping agent or “proppant”) is pumped into the fracture so that the fracture remains
“propped” open even after the high fracturing pressures have been released. The
resulting proppant-containing fracture serves as a conduit through which fracturing fluids
and groundwater can more easily be pumped from the coal seam (step 3 of Fig. ES-1).

To initiate CBM production, groundwater and some of the injected fracturing fluids are
pumped out (or “produced” in the industry terminology) from the fracture system in the
coal seam (step 4 of Figure ES-1). As pumping continues, the pressure eventually
decreases enough so that methane desorbs from the coal, flows toward, and is extracted
through the production well (step 5 of Figure ES-1). In contrast to conventional gas
production, the amount of water extracted declines proportionally with increasing CBM
production. In some basins, huge volumes of groundwater are extracted from the
production well to facilitate the production of CBM.

Evaluation of Impacts to Underground Sources June 2004
of Drinking Water by Hydraulic Fracturing of
Coalbed Methane Reservoirs ES-4
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FigureES-2. A Graphical Representation of the Hydraulic Fracturing Processin
Coalbed Methane Wells

Evaluation of Impacts to Underground Sources June 2004
of Drinking Water by Hydraulic Fracturing of
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FigureES-2. A Graphical Representation of the Hydraulic Fracturing Processin
Coalbed M ethane Wells (Continued)
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ES-3 Why Did EPA Evaluate Hydraulic Fracturing?

SDWA requires EPA and EPA-authorized states to have effective programs to prevent
underground injection of fluids from endangering USDWs (42 U.S.C. 300h et seq.).
Underground injection is the subsurface emplacement of fluids through awell bore (42
U.S.C. 300h(d)(1)). Underground injection endangers drinking water sources if it may
result in the presence of any contaminant in underground water which supplies or can
reasonably be expected to supply any public water system, and if the presence of such a
contaminant may result in such system’s noncompliance with any national primary
drinking water regulation (i.e., maximum contaminant levels (MCLSs)) or may otherwise
adversely affect the health of persons (42 U.S.C. 300h(d)(2)). SDWA'’sregulatory
authority covers underground injection practices, but the Act does not grant authority for
EPA to regulate oil and gas production.

In 1997, the Eleventh Circuit Court ruled, in LEAF v. EPA [LEAF v. EPA, 118F.3d 1467
(11™ Circuit Court of Appeals, 1997)], that because hydraulic fracturing of coalbeds to
produce methane is aform of underground injection, Alabama s EPA-approved
Underground Injection Control (UIC) Program must effectively regulate this practice. In
the wake of the Eleventh Circuit’s decision, EPA decided to assess the potential for
hydraulic fracturing of CBM wells to contaminate USDWs. EPA’s decision to conduct
this study was also based on concerns voiced by individuals who may be affected by
CBM development, Congressional interest, and the need for additional information
before EPA could make any further regulatory or policy decisions regarding hydraulic
fracturing.

The Phase | study istightly focused to address hydraulic fracturing of CBM wells and
does not include other hydraulic fracturing practices (e.g., those for petroleum-based oil
and gas production) because: (1) CBM wells tend to be shallower and closer to USDWs
than conventional oil and gas production wells; (2) EPA has not heard concerns from
citizens regarding any other type of hydraulic fracturing; and (3) the Eleventh Circuit
litigation concerned hydraulic fracturing in connection with CBM production. The study
also does not address potential impacts of non-injection related CBM production
activities, such asimpacts from groundwater removal or production water discharge.
EPA did identify, as part of the fact-finding process, citizen concerns regarding
groundwater removal and production water.

Evaluation of Impacts to Underground Sources June 2004
of Drinking Water by Hydraulic Fracturing of
Coalbed Methane Reservoirs ES-7
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ES4 What Was EPA’sProject Approach?

Based on public input, EPA decided to carry out this study in discrete phases to better
define its scope and to determine if additional study is needed after assessing the results
of the preliminary phase(s). EPA designed the study to have three possible phases,
narrowing the focus from general to more specific as findings warrant. This report
describes the findings from Phase | of the study. The goal of EPA’s hydraulic fracturing
Phase | study was to assess the potential for contamination of USDWs due to the
injection of hydraulic fracturing fluids into CBM wells and to determine based on these
findings, whether further study is warranted.

Phase | is afact-finding effort based primarily on existing literature. EPA reviewed
water quality incidents potentially associated with CBM hydraulic fracturing, and
evaluated the theoretical potential for CBM hydraulic fracturing to affect USDWs. EPA
researched over 200 peer-reviewed publications, interviewed approximately 50
employees from industry and state or local government agencies, and communicated with
approximately 40 citizens and groups who are concerned that CBM production affected
their drinking water wells.

For the purposes of this study, EPA assessed USDW impacts by the presence or absence
of documented drinking water well contamination cases caused by CBM hydraulic
fracturing, clear and immediate contamination threats to drinking water wells from CBM
hydraulic fracturing, and the potential for CBM hydraulic fracturing to result in USDW
contamination based on two possible mechanisms as follows:

1. Thedirect injection of fracturing fluids into a USDW in which the coal is
located (Figure ES-3), or injection of fracturing fluidsinto a coal seam that is
already in hydraulic communication with aUSDW (e.g., through a natural
fracture system).

2. The creation of a hydraulic connection between the coalbed formation and an
adjacent USDW (Figure ES-4).

Evaluation of Impacts to Underground Sources June 2004
of Drinking Water by Hydraulic Fracturing of
Coalbed Methane Reservoirs ES-8
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Figure ES-3. Hypothetical M echanisms - Direct Fluid I njection into a USDW
(Where Coal LiesWithin aUSDW or USDWs)

Evaluation of Impacts to Underground Sources June 2004
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Figure ES-4. Hypothetical M echanisms - Fracture Creates Connection to USDW

ES-5 How Do Fractures Grow?

In many CBM-producing regions, the target coalbeds occur within USDWSs, and the
fracturing processinjects “stimulation” fluids directly into the USDWs. In other
production regions, target coal beds are adjacent to the USDWSs (i.e., either higher or
lower in the geologic section). Because shorter fractures are less likely to extend into a
USDW or connect with natural fracture systems that may transport fluidsto a USDW, the
extent to which fractures propagate vertically influences whether hydraulic fracturing
fluids could potentially affect USDWs.

Evaluation of Impacts to Underground Sources June 2004
of Drinking Water by Hydraulic Fracturing of
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The extent of the fracturesis difficult to predict becauseit is controlled by the
characteristics of the geologic formation (including the presence of natural fractures), the
fracturing fluid used, the pumping pressure, and the depth at which the fracturing is being
performed. Fracture behavior through coals, shales, and other geologic strata commonly
present in coal zones depends on site-specific factors such as the rel ative thickness and
in-situ stress differences between the target coal seam(s) and the surrounding geologic
strata, as well as the presence of pre-existing natural fractures. Often, a high stress
contrast between adjacent geologic strata resultsin a barrier to fracture propagation. An
example of thiswould be where there is a geol ogic contact between a coalbed and an
overlying, thick, higher-stress shale.

Another factor controlling fracture height can be the highly cleated nature of some
coalbeds. In some cases, highly cleated coal seams will prevent fractures from growing
vertically. When the fracturing fluid enters the coal seam, it is contained within the coal
seam’ s dense system of cleats and the growth of the hydraulic fracture will be limited to
the coal seam (see Appendix A).

Deep vertical fractures can propagate vertically to shallower depths and develop a
horizontal component (Nielsen and Hansen, 1987, as cited in Appendix A: DOE,
Hydraulic Fracturing). Inthe formation of these "T-fractures," the fracture tip may fill
with coal fines or intercept a zone of stress contrast, causing the fracture to turn and
develop horizontally, sometimes at the contact of the coalbed and an overlying formation.
(Jones et al., 1987; Mordeset al., 1990). For cases where hydraulically induced
fractures penetrate into, or sometimes through, formations overlying coalbeds, they are
most often attributed to the existence of pre-existing natural fractures or thinly inter-
bedded layering.

ES6 What Isin Hydraulic Fracturing Fluids?

Fracturing fluids consist primarily of water or inert foam of nitrogen or carbon dioxide.
Other constituents can be added to fluids to improve their performance in optimizing
fracture growth. Components of fracturing fluids are stored and mixed on-site. Figures
ES-5 and ES-6 show fluids stored in tanks at CBM well |ocations.

During a hydraulic fracturing job, water and any other additives are pumped from the
storage tanks to a manifold system placed on the production wells where they are mixed
and then injected under high pressure into the coal formation (Figure ES-6). The
hydraulic fracturing in CBM wells may require from 50,000 to 350,000 gallons of
fracturing fluids, and from 75,000 to 320,000 pounds of sand as proppant (Holditch et al.,
1988 and 1989; Jeu et al., 1988; Hinkel et al., 1991; Holditch, 1993; Palmer et al., 1991,
19933, and 1993b). Moretypical injection volumes, based on average injection volume
data provided by Halliburton for six basins, indicate a maximum average injection
volume of 150,000 gallons of fracturing fluids per well, with a median average injection
volume of 57,500 gallons per well (Halliburton, Inc., 2003).

Evaluation of Impacts to Underground Sources June 2004
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Figure ES-5. Water used for thefracturing fluid isstored on-sitein large, upright
storage tanksand in truck-mounted tanks.

EPA reviewed
material safety
data sheets to
determine the
types of additives
that may be
present in
fracturing fluids.
Water or nitrogen
foam frequently
constitutes the
solutein
fracturing fluids
used for CBM
stimulation. Other components of fracturing fluids contain benign ingredients, but in
some cases, there are additives with constituents of potential concern. Because much
more gel can be dissolved in diesel fuel as compared to water, the use of diesel fuel
increases the efficiency in transporting proppant in the fracturing fluids. Diesel fuel is
the additive of greatest concern because it introduces BTEX compounds, which are
regulated by SDWA.

A thorough discussion of fracturing fluid components and fluid movement is presented in
Chapter 4.

Figure ES-6. Thefracturing fluids, additives, and proppant are pumped from the
storage tanksto a manifold system placed on the wellhead wher e they are mixed
just prior toinjection.
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ES-7 AreCoalbedsL ocated within USDWSs?

EPA reviewed information on 11 major coal basinsto determine if coalbeds are co-
located with USDWs and to understand the CBM activity in the area. If coalbeds are
located within USDWs, then any fracturing fluids injected into coal beds have the
potential to contaminate the USDW. As described previously, aUSDW is not
necessarily currently used for drinking water and may contain groundwater unsuitable for
drinking without treatment. EPA found that 10 of the 11 basins may lie, at least in part,
within USDWs. Table ES-2 identifies coalbed basin locationsin relation to USDWs and
summarizes evidence used as the basis for the conclusions.

ES-8 Did EPA Find Any Cases of Contaminated Drinking Water Wells Caused by
Hydraulic Fracturingin CBM Wells?

EPA did not find confirmed evidence that drinking water wells have been contaminated
by hydraulic fracturing fluid injection into CBM wells. EPA reviewed studies and
follow-up investigations conducted by state agencies in response to citizen reports that
CBM production resulted in water quality and quantity incidents. In addition, EPA
received reports from concerned citizens in each area with significant CBM devel opment.
These complaints pertained to the following basins:

e San Juan Basin (Colorado and New Mexico);

e Powder River Basin (Wyoming and Montana);

e Black Warrior Basin (Alabama); and

e Central Appalachian Basin (Virginiaand West Virginia).

Examples of concerns and claims raised by citizens include:

« Drinking water with strong, unpleasant taste and odor.
e Impactson fish, and surrounding vegetation and wildlife.

o Lossof water in wells and aquifers, and discharged water creating artificial
ponds and swamps not indigenous to region.

Water quantity complaints were the most predominant cause for complaint by private
well owners. After reviewing data and incident reports provided by states, EPA sees ho
conclusive evidence that water quality degradation in USDWsis a direct result of
injection of hydraulic fracturing fluidsinto CBM wells and subsequent underground
movement of these fluids. Several other factors may contribute to groundwater
problems, such as various aspects of resource development, naturally occurring
conditions, population growth, and historical well-completion or abandonment practices.

Many of the incidents that were reported (such as water loss and impacts on nearby flora
and fauna from discharge of produced water) are beyond the authorities of EPA under
SDWA and the scope of Phase | of this study.

Evaluation of Impacts to Underground Sources June 2004
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ES9 What Are EPA’s Conclusions?

Based on the information collected and reviewed, EPA has determined that the injection
of hydraulic fracturing fluids into CBM wells poses little or no threat to USDWs.
Continued investigation under a Phase Il study is not warranted at this time.

As proposed in the Final Study Design (April 2001), Phase | of the study was a limited—
scope assessment in which EPA would:

o Gather existing information to review hydraulic fracturing processes,
practices, and settings,

e Request public comment to identify incidents that have not been reported to
EPA;

o Review reported incidents of groundwater contamination and any follow-up
actions or investigations by other parties (state or local agencies, industry,
academia, etc.); and,

o Make adetermination regarding whether further investigation is needed,
based on the analysis of information gathered through the Phase | effort.

EPA’s approach for evaluating the potential threat to USDWSs was an extensive
information collection and review of empirical and theoretical data. EPA reviewed
incidents of drinking water well contamination believed to be associated with hydraulic
fracturing and found no confirmed cases that are linked to fracturing fluid injection into
CBM wells or subsequent underground movement of fracturing fluids. Although
thousands of CBM wells are fractured annually, EPA did not find confirmed evidence
that drinking water wells have been contaminated by hydraulic fracturing fluid injection
into CBM wells.

EPA also evaluated the theoretical potential for hydraulic fracturing to affect USDWs
through one of two mechanisms:

1. Direct injection of fracturing fluids into a USDW in which the coal is located,
or injection of fracturing fluidsinto a coal seam that is aready in hydraulic
communication with aUSDW (e.g., through a natural fracture system).

2. Creation of a hydraulic connection between the coalbed formation and an
adjacent USDW.

Regarding the question of injection of fracturing fluids directly into USDWs, EPA
considered the nature of fracturing fluids and whether or not coal seams are co-located
with USDWs. Potentially hazardous chemicals may be introduced into USDWs when
fracturing fluids are used in operations targeting coal seamsthat lie within USDWs. In
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particular, diesel fuel contains BTEX compounds, which are regulated under SDWA.
However, the threat posed to USDWs by the introduction of some fracturing fluid
constituents is reduced significantly by the removal of large quantities of groundwater
(and injected fracturing fluids) soon after awell has been hydraulically fractured. Infact,
CBM production is dependent on the removal of large quantities of groundwater. EPA
believes that this groundwater production, combined with the mitigating effects of
dilution and dispersion, adsorption, and potentially biodegradation, minimize the
possibility that chemicalsincluded in the fracturing fluids would adversely affect
USDWs.

Because of the potential for diesel fuel to be introduced into USDWs, EPA requested,
and the three major service companies agreed to, the elimination of diesel fuel from
hydraulic fracturing fluids that are injected directly into USDWs for CBM production
(USEPA, 2003). Industry representatives estimate that these three companies perform
approximately 95 percent of the hydraulic fracturing projectsin the United States.

In evaluating the second mechanism, EPA considered the possibility that hydraulic
fracturing could cause the creation of a hydraulic connection to an adjacent USDW. The
low permeability of relatively unfractured shale may help to protect USDWSs from being
affected by hydraulic fracturing fluidsin some basins. If sufficiently thick and relatively
unfractured shaleis present, it may act as a barrier not only to fracture height growth, but
also to fluid movement. Shale’s ability to act as a barrier to fracture height growth is
primarily due to the stress contrast between the coalbed and the shale. Another factor
controlling fracture height can be the highly cleated nature of some coalbeds. In some
cases, when the fracturing fluid enters the coal seam, it is contained within the coal

seam’ s dense system of cleats and the growth of the hydraulic fracture will be limited to
the coal seam (see Appendix A).

Some studies that allow direct observation of fractures (i.e., mined-through studies)
indicate many fractures that penetrate into, or sometimes through, one or more
formations overlying coalbeds can be attributed to the existence of pre-existing natural
fractures. However, given the concentrations and flowback of injected fluids, and the
mitigating effects of dilution and dispersion, adsorption, and potentially biodegradation,
EPA does not believe that possible hydraulic connections under these circumstances
represent a significant potential threat to USDWs.

It isimportant to note that states with primary enforcement authority (primacy) for their
UIC Programs implement and enforce their regulations, and have the authority under
SDWA to place additional controls on any injection activities that may threaten USDWs.
States may also have additional authorities by which they can regulate hydraulic
fracturing. With the expected increase in CBM production, the Agency is committed to
working with states to monitor thisissue.
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STATES EXPERIENCE WITH HYDRAULIC FRACTURING
A Survey of the Interstate Oil and Gas Compact Commission
July 2002

The Interstate Oil and Gas Compact Commission (IOGCC) has completed a survey
of oil and natural gas producing states that provides an understanding of hydraulic
fracturing and its role in the completion of oil and natural gas wells in the United
States. The survey results are presented in the attached table. A copy of the survey
questionnaire is also attached.

Principal findings of this survey reveal that the technique has been in widespread,
common use for nearly 60 years — the technique gained its current widespread
popularity as a production technique in the 1940s. Approximately 35,000 wells are
hydraulically fractured annually in this country with close to one million wells having
been hydraulically fractured in the United States since the technique’s inception with
no documented harm to groundwater. Hydraulic fracturing has been regulated by the
states since its inception. A principal focus of state oil and gas regulatory programs is
on protecting ground and surface water resources. The survey reveals hydraulic
tracturing of natural gas and oil wells is a process that is well understood and well
regulated by the petroleum producing states.

Hydraulic fracturing is used in many geological formations in order to make oil and
gas flow freely to the well bore. Williams and Meyers’ Manual of Oil and Gas Terms
defines hydraulic fracturing as “a mechanical method of increasing the permeability of
rock, and thus increasing the amount of oil or [natural] gas produced from it. The
method employs hydraulic pressure to fracture the rock.” Under modern production
techniques, hydraulic fracturing fluid (primarily water and sand) is injected under
pressure into the rock through perforations in the well bore. The well is then allowed
to flow back the injected fluid, leaving the sand to prop open the fractures in the rock.
In a typical well, approximately eighty percent of the injected fluid is returned to the
surface within a short period after fracturing, with an additional fifteen to twenty
percent recovered through production. The injected sand material is left in the rock
to create the pathway for the oil and/or natural gas to flow.

The IOGCC represents the governors of 37 states — 30 member and seven associate
states — that produce virtually all the domestic oil and natural gas in the United States.
The IOGCC’s mission is to promote the conservation and efficient recovery of
domestic oil and natural gas resources, while protecting health, safety and the
environment.



SURVEY OF STATES RE: FRACTURING

STATE YR FRACTURING | HOWLONG | TYPE OF APP. APP. WELLS %OF [ HARM
STATE DONE IN FRACTURING | WELLS WELLS FRACTURED | WELLS ?
BEGAN STATE? ? FRACKED INSTATE | FRACKED
REG. ANNUALLY TOTAL
ALABAMA 1945 YES 1945 G,0,CSNG 285 5300 85% NO
ALASKA 1958 YES 1981 G,0 55 1400 40% NO
ARKANSAS 1939 YES 1980s G,CSNG 150 N/A 75% NO
CALIFORNIA 1915 YES 1970s 0,G 500 15,000 15% NO
COLORADO 1951 YES 1980s G,0,CSNG 1500 20,000 99% NO
ILLINOIS 1939 YES 1950s o) 1,000 30 to 50,000 30% NO
INDIANA 1947 YES 1950s 0,G 1,000 20,562 95% NO
KANSAS 1933 YES 1960s 0,G,CSNG 900 50,000 40% NO
KENTUCKY 1960 YES 1960s G 1,000 30,000 50% NO
LOUISIANA 1920s YES 1960s 0,G 258 36,000 30% NO
MICHIGAN 1927 YES 1970s 0,G 400 9,000 90% NO
MISSISSIPPI 1939 YES 1960s G 70 2 to 3,000 35% NO
MONTANA 1954 YES 1950s 0,G 10 4,000 66% NO
NEBRASKA 1959 YES 1950s 0,G 200 3,500 80% NO
NEVADA 1954 YES 1980s o) 10 50 5% NO
NEW MEXICO 1935 YES 1950s 0,G,CSNG 1,000 30,000 90% NO
NEW YORK 1879 YES 1962 0,G 100 8,000 85% NO
NORTH DAKOTA 1945 YES 1950s 0,G 15 290 10% NO
OHIO 1965 YES 1950s 0,G 550 67,000 81% NO
OKLAHOMA 1915 YES 1950s 0,G 1,150 58,000 60% NO
PENNSYLVANIA | Pre-1900 YES 1950s 0,G,CSNG 2,000 118,000 99.9% NO
SOUTH DAKOTA 1943 YES 1960s 0,G 10 195 90% NO
TENNESSEE 1969 YES 1969 0,G N/A N/A N/A NO
TEXAS 1919 YES 1950s 0,G 20,220 361,000 50% NO
UTAH 1955 YES 1970s G,0 480 7,000 80% NO
VIRGINIA 1950 YES 1970s G,CSNG 300 3,000 100% NO
WEST VIRGINIA 1929 YES 1960s 0,G,CSNG 1,000 25,000 95% NO
WYOMING 1951 YES 1950s 0,G 500 25 to 30,000 66% NO
TOTALS: 34,663 ‘ 948,597 56.3%

Types of wells: G=Natural Gas, O=0il, CSNG=Natural gas from coal seams

N/A = Specific numbers not available




















































INTERSTATE OIL AND GAS COMPACT COMMISSION

P.O. Box 53127, Oklahoma City, OK 73152-3127
Phone: 405/525-3556 « Fax: 405/525-3592 « E-mail: iogcc@iogcc.state.ok.us
World Wide Web http://www.iogcc.state.ok.us

Chairman: Vice Chairman: Second Vice Chairman:  Chairman-Elect: Executive Director:
Gov. John Hoeven, North Dakota Lynn D. Helms, North Dakota Donald L. Mason, Ohio Gov. Bill Richardson, New Mexico Christine Hansen
Sue O'Brien
Editorial Page Editor
Denver Post
1560 Broadway

Denver, CO 80202
Re: Bill exempts disputed drilling process, Denver Post, Sept. 7, 2003
TotheEditor:

Thisarticle has so many errors and misleading statements that it is difficult to know where to begin. Let's
start with the headline: the bill does not exempt the process (hydraulic fracturing, whichisnot adrilling
process) from state law. The proposed clarification of federal law isnot a political favor or in support of the
oil and gasindustry, it is atestament to the confidence that Congress and the White House have in the
effectiveness of longstanding state regulation of this process. It is a statement in support of eliminating the
over-the-top federal regulation that has always taken aone-size-all approach that isin total opposition to the
rights of states to regulate resources within their borders. The EPA proposal to create wasteful, duplicitous
of regulations at the federal level for atechnique that has never (yes, never) damaged drinking water
sources is a total waste of taxpayers dollars.

The statement that “ agencies have an interest in not finding contamination” and would intentionally ignore
the contamination of drinking water isaflat lie and an insult to state environmental officials. These
hardworking officials understand their obligationsto the protection of the environment, human health and to
their vow to uphold state law. After all, state regulators, unlike federal officials and profiteering fund raisers,
live in the environment they regulate. | would challenge Mr. Ludder to produce one documented case of a
state official who intentionally ignored contamination of drinking water sources. Of course, he can not. Mr.
Ludder, on the other hand, has much to gain by claiming there has been contamination when no proof of
any kind existsto support his statement. He has a personal stake in securing funding for his organization.
Using outrageous statements are effective in scaring people into writing big checks for phantom or
overstated causes, which is precisely histactic.

Thereal story isthat state regulatory programs, in cooperation with the U.S. Environmental Protection
Agency, have been effectively regulating hydraulic fracturing for more than 50 years without a single case
of damage to drinking water sources. Thisissue has nothing to do with a partisan politics or the White
House. Even the author, in arare statement that contradicts the article’s “ guilty until proven innocent”
premise, concedes that Carol Browner and the Clinton Administration also found “there was no reason to
regulate hydraulic fracturing because there was no evidence it had contaminated drinking water.” To then
mislead readersinto thinking that thisissome oil industry or political conspiracy isonitsface absurd. Both
political camps agree regulation belongs at state agencies.
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Sue O'Brien
Editorial Page Editor
Denver Post

Page 2

The author, we found, did speak to at least two state regulators who elogquently defended state regul atory
programs. Unfortunately, their comments —which were contrary to the author’s preconceived storyline, did
not appear in the article.

Propagating the lie that hydraulic fracturing is aserious threat to drinking water are those individuals
interested in an ever-expanding role for the federal government in massive environmental overregulation.
After dl, it does create jobs for bureaucrats, big possibilities for opportunistic fund raisers —and stories for
“reporters’ who are spoon fed by the same.

Sincerely,

¢

Ll L

Christine Hansen
Executive Director
Interstate Oil and Gas Compact Commission
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Resolution Opposing US Representatives DeGette and Pobs Fracturing Responsimhty and
Awareness for Chemicals Act of 2009

WHEREAS US Representatives DeGette and Polis have recently submutted for consideration by
Congress the Fracturing Responsibility and Awareness for Chericals Act of 2009 (FRAC Act) “to repeal
the exemption for hydraulic fracturing in the Safe Dninking Water Act and for other purposes and

WHEREAS, Congresswoman DeGette represents Colorado s House District 1 and Congressman Polis
represents Colorado’s House District 2 both on the front range of Colorado consisting largely of the
Greater Denver Metro and Boulder Area, and

WHEREAS Representatives DeGette and Polis House Districts have little to no o1l and natural gas

development activity employing fracing technology and should at least extend the courtesy to fellow
Congressmen 1 districts where this act would be applicable to sponsor it and

WHEREAS the United States Congress passed the Safe Drinking Water Act (SDWA) of 1974 to assure
the protection of the nation's drinking water sources, and

WHEREAS, since the enactment of the SDWA the United States Environmental Protection Agency has
never interpreted hydraulic fracturing as constituting underground injection within the SDWA, and

WHEREAS, i 2004, the EPA published a final report stating that minimal threat was posed to
underground sources of drinking water by hydraulic fracturing and

WHEREAS the Ground Water Protection Council (GWPC) 1s a non-profit organization dedicated to the
protection of our Nation’s ground water resources and made up of state ground water protection agencies
regulating hydraulic fracturing have produced findings from studies indicating that there are no
documented cases of contamination involving hydraulic fracturing technology or fluids and

WHEREAS the United States Congress 1n the Energy Policy Act of 2005, explicitly exempted hydraulic
fracturing from the provisions of the SDWA and

WHEREAS hydraulic fracturing has been used more than one mullion times in the last 60 years in

exploration and production activities by the o1l and gas industry across the nation with no harm to ground
water supplies and

WHEREAS the regulation of o1l and gas exploration and production activities including hydraulic
fracturing 1s strictly regulated by the Colorado O1l and Gas Conservation Commussion and

WHEREAS the SDWA was never tended to grant to the federal government authority to regulate o1l
and gas dnilling and production operations such as hydraulic fracturing and

WHEREAS the 1ssue of hydraulic fracturing 1s critical to natural gas exploration and development 1n
Mesa County and the neighboring Piceance Basin, and

WHEREAS due to the nature of the geology within the surrounding area natural gas fields natural gas
extraction could not efficiently take place without hydraulic fracturing and



WHEREAS Mesa County 1s a regional trade center and 1s the location of many ndustrial support
companies that service the natural gas industry and

WHEREAS, onerous new regulations regarding hydraulic fracturing could stymie energy development in
Mesa County and surrounding areas, cause detriment to Mesa County residents, increase costs to all
consumers and decrease the economic vitality of the State, and

WHEREAS, hydraulic fracturing technology has opened up natural gas basins that would otherwise not
be producible and has increased reserves resulting in lower commodity prices for consumers,

WHEREAS due to the 1gnorance of elected officials in positions of authonity introducing legislation that
does nothing for the environment or protect public safety but only raises the cost of production and
development of natural resources we will most certainly be paying higher energy costs in the future
impacting hard working men and women of our Country and County the most and

WHEREAS we 1in Mesa County and the Piceance Basin of Colorado have managed to contribute

successfully and very sigmificantly to our Nation’s energy demands in a manner respectful of the
environment without the added oversight or regulation of Congress and

WHEREAS, Mesa County has worked diligently on an Energy Master Plan to allow for energy
development at the same time respecting our County s Natural assets, promoting a viable economy while
maintaining or increasing the quality of life for County residents, and

WHEREAS Mesa County supports encourages and embraces best available technologies such as
hydraulic fracturing and best management practices that mitigate the impacts of energy development or
any other kind of human activity necessary to maintamn our quality of Iife and

WHEREAS Mesa County respects and honors all the hard working men and women of the natural gas
industry working, living recreating, and raising families in Mesa County for providing a vital resource to
our County and Nation with no appreciation by any Federal State or Local elected officials for your
innovation, technology and tireless efforts to keep our houses warm and illuminated

NOW THEREFORE BE IT RESOLVED that Mesa County urges our federal legislators to maintain the
exemption for hydraulic fracturing from the provisions of the SDWA and to not pass unneeded legislation
that would negatively impact Mesa County s economy and increase our Nation s energy wmsecurity and
dependence of foreign sources Mesa County urges Congress and specifically Representatives DeGette
and Polis to actually visit these areas where this technology 1s employed and learn about 1its historical use
and current practice before enacting legislation that does nothing but empower government increase
bureaucratic controls raise commodity prices to consumers and further discourage technology and
Innovation n an area much needed to promote our Country s future energy independence and security

Clerk and Recorder
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Example of Typical Deep Shale Fracturing Mixture Makeup

A representation showing the percent by volume composition of typical deep shale gas hydraulic fracture components (sce graphic)
revulsdntm”%ofdmhamhgmbmiswmpﬁsedofﬁ-dmatamdnnd.ﬂﬁsmixmisin]ectcdhtodeepshalegas
formations and is typically confined by many thousands of feet of rock layers.

INGFLUI ADD ) NCOM DSANDC " NUS
Additive Type Ma Purpose Use ain
Acid Hydrochloric acid ormuriatic  Helps dissolve minerals and inftiate cracks Swimming pool chemical and cleaner
add in the rock
Antibacterial Glutaraldehyde Eliminates bacteria in the water that Disinfectant; Sterilizer for medical and dental equipment
Agent produce corrosive by-products
Breaker Ammonium persulfate Allows a delayed break down of the gel Used in haircoloring, as a disinfectant, and in manufacture
of common household plastics
Corrosion n,ndimethyl foormamide Prevents the corrosion of the pipe Used in pharmaceuticals, acrylic fibers and plastics
inhibitor
Crosslinker Borate salts Maintains fluid viscosity as temperature Used in laundry detergents, hand soaps and cosmetics
increases
Friction reducer  Petroleum distillate “Slicks” the water to minimize friction Used in cosmetics including hair, make-up, nail and skin
products
Gel Guar gum or hydroxyethyl Thickens the water in order to suspend Thickener used in cosmetics, baked goods, ke cream,
celludose the sand toothpaste, sauces, and salad dressings
tron control Citric acid Prevents precipitation of metal oxides Food additive; food and beverages; lemon juice ~7X citric
acdd
Clay stabilizer Potassium chloride Creates a brine carrier fluld Used in low-sodium table salt substitute, medicines and IV
fluids
Oxygen Ammonium bisulfite Removes oxygen from the water to Used in cosmetics, food and beverage processing and
scavenger protect the pipe from corrosion water treatment
pH adjusting or potassium Maintains the effectiveness of other Used in laundry detergents, soap, water softener and dish
agent carbonate domponents, such as crosslinkers washer detergents
Proppant Sifica, quartz sand Allows the fractures to remain opensothe  Drinking water filtration, play sand, concrete and brick
gas can escape mortar
Scale inhibitor Ethylene glycol Prevents scale deposits in the pipe Used in household deansers, de-icer, paints and caulk
Surfactant Isopropanol Used to increase the viscosity of the Used in glass cleaner, multi-surface cleansers,
fracture fluid antiperspirant, deodorants and hair color
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