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I. Introduction
As conventional sources of oil and gas become less productive and energy prices rise, production companies are
developing creative extraction methods to tap sources like oil shales and tathednelsre previously not worth
drilling. Companies are also using new technologies to wring more oil or gas from existing conventional wells. This
article argues that as the hunt for these resources ramps up, more extraction is occurring closer topatlatiangpo
- in north Texas' Barnett Shale and the Marcellus Shale in New York and Pennsylvania. And much of this extraction
is occurring through a wellstablished and increasingly popular method of wringing resources from stulsborn u
derground formationsatled hydraulic fracturing, which is alternately described as hydrofracturing or "fracing,"
wherein fluids are pumped at high pressure underground to force out oil or natural gas.

Coastal Oil and Gas Corp. v. Garza Energy THiStll] a recent Texas case addressing disputes over fracing in
Hidalgo County, Texas, exemplifies the human conflicts that are likely to accompany such creative exfraction e
forts. One conflict is trespass: whether extending fractures onto adfaoperty and sending fluids and agents into

the fractures to keep them open constitutes a common law trespass. Few state courts have addressed-this issue d
rectly, and Texas' conclusion in Coastal Oil that damages from the drainage of natural gagdfcemt adoperty
through fracing do not constitute an action&ble trespass claim is likely to have national implications, as other
jurisdictions may follow the lead of a court highly familiar with oil and gas law. Companies in Pennsylvania and
southern Mdw York are already citing Coastal Oil as a defense when property owners argue that loud seismic trucks
are trespassing on private propeffyN2] But trespass is only one piece of a larger puzzle. In 2005, Congress e
emped fracing from the Safe Drinking Water Act, bringing to an end a long legal and political debate over whether
the federal government should regulate fracing under its water [laWs] Without federal statutes or commb&aw

liabilities like trespass governing fracing, the regulation of fracing is left wholly to state governments. And some
decline to regulate. In Texas, for example, "neither the Legislature nor the [Railroad] Commission has ever seen fit"
to regulate hydsfracturing, in the words of the supreme co{fft\N4] Although some states like Pennsylvania and

New York have relatively comprehensive regulations that cover fracing, other states lack regulations that specif
cally addrass the practice. The absence of regulation is not of great concern if fracing is a relatively benign practice
that can be sufficiently controlled through the general permitting process; but if fracing has significant-enviro
mental and public health impactbe lack of regulation is problematic. This article investigates fracing through an
environmental lens and concludes that given the potential consequences of this increasingly common practice, more
regulatory control over fracing may be needed, and,imitmam, regulators should +ésit existing controls in light

of an upto-date scientific investigation of fracing and determine whether these controls are adequate.

The article begins by providing a brief introduction, in Part Il, to the practice @hfrand then describes itsage

graphic expansion &4 17 a result of the search for unconventional sources of oil and gas. Part Ill discusses the p
tential environmental effects of fracing. Part IV describes the current laws and regulations that apingo if--

cluding the low level of federal and court oversight and varying degrees of regulation by state agencies. Finally, Part
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V analyzes the implications of this legal and regulatory framework, suggesting that the EPA's conclusioc that fra
ing did notmerit further research and Congress' exemption of fracing from the Safe Drinking Water Act involved
two types of regulatory failure. Part V also suggests needed reforms, arguing that given the potential, but under
researched, environmental impacts of finacia comprehensive national survey that is scientifically rigorous should
identify the environmental effects of fracing in all regions of the United States. Studies take time, however, and
there may be substantial risks associated with fracing with faés in underground sources that are in or pete

tially connected to underground sources of drinking water. As such, while the study is taking place, Congress should
begin to reconsider its decision to exempt fracing from the Safe Drinking Water Aets Skettuld also determine
whether their current oil and gas regulatiotihe general regulation of oil and gas production or specific control of
fracing- adequately identifies and accounts for the effects of fracing on human health and the environment.

Il. Fracing: The Practice and its Prevalence

A. An Introduction to the Technical Aspects of Fracing
Several types of subterranean formations in the United States have valuable oil or gas that is difficult to extract.
Some coalbeds, for example, contaimgthconcentrations” of methangN5] although the*118 value of coalbed
methane depends on its concentration and "the rate at which [the gas is] able to flow from the coal matoix to a pr
duction well."[EN6] The same is true for shales which, like coalbeds, may contain large quantities of "trapped"
natural gas or oil. One way to increase the flow rate and the productivity of the gas or oil in shale or a coalbed is to
create fractures ithe formation, providing space through which the gas or oil can flow. To frac a formatién, eng
neers inject a fluid into the well bore at high pressures to induce fractures or expand existing natural fractures and to
carry "proppants” into those fracturézoppants "are sand or other granular substances injected into the formation
to hold or 'prop' open fractures created by hydraulic fractur[R@7] The ultimate goal of many fracing operations
is to ensure that the ftlures connect the wellbore to the area of the shale or coalbed in which production has been
stimulated [FN8] allowing the gas or oil to flow into the well.

There are several methods of fracing, although all requiree sort of fluid. The fluids used in the process vary
from pure water to water mixed with solvents or gel (a drilling mud or a polymer, for exgirnNd8 to hydrochb-

ric acid[FN10] ard even diesel fue[FN11] although*119 many operators have signed a femforceabldFN12
memorandum of agreement not to use diesel {&&l13] Fracing fluids must have properties that allow them to
stimulate fractures and to send proppants into the fractiifld.4] The fluids also help to pull back the excess
proppants once the fractures have been stimul@&@dl5] From the production perspective, the ideal fracturing
fluids are not too expensive, do not require too much added water, flow well and have low friction, induce "wide
fractures," suspend the proppants in soludaod move them in "high concentrationgsN16] and "break back to a

low viscosity fluid for clean up after treatmenfEN17] For some fracing, specialized fluids are useften to m-

prove the efficiency or effectiveness of the process, whether by decreasing the amount of fluid that must be injected
or by more thoroughly removing the excess proppants that do not remain in the ffatMa&j."Foamel" or "ene-

gized" fluids, for example, which have added carbon dioxide or nitrogen, reduce the quantity of water required and
thus the wastewater produced by fraciitdN19

*120 The type of fracing applied to a forn@at depends, in part, on the type of formatibhl20] and the resource

(oil or gas) being extracted, as well as the "tightness" of the formation, meaning the extent to which it naturally r
leases oil or gas when pressisechanged[FN21] Under the most basic technique, an operator injects fluids into

the well bore to increase the pressure in the well; at a certain pressure, the formation surrounding the well begins to
crack.[FN22] It is, however, difficult to predict the length, type, or extent of fractures that will occur using this
technique [EN23] In Montana's Bakken Shale formation, where all oil wells ameef,[FN24] an increasingly
common method of fracintLl21 allows operators to better control fracture direction and length. Drillers run a liner
through a hole that has been horizontally drilled, and they fit objeltesl cawell packers" at intervals within the

liner. Certain injected fluids cause the packers to swell, and the swelling blocks off portions of the horizontal drill
hole. This allows the operator to isolate the areas where fracing o¢dups]
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Because fracing is applied to so many different types of formations using an array of methods and fluids, the env
ronmental effects will of course differ depending on factors such as the toxicity of the fluid used; the clokeness
the fracture zone to underground drinking water; the existence of a barrier between the fractured formation and other
formations; whether or not the fracing service withdraws groundwater from the area or transports it in; and whether
the service comparnrecycles wastewater, filters it and disposes of it on the surface, or sends it to a treatment plant.
FEN26] Part Il explores several of these factors in evaluating the range of potential effects.

B. The Expansion offlacing and Potential Conflicts with Human Populations

Although engineers are still firlening fracing techniquesfrom the type of fluid use@EN27] to the amount of
pressure requireFN28] and the*122 methods of predicting the location and size of fract{Féi9] - fracing has
historically been and will continue to be a profitable method of extractingremewable resources. Fracing was
"first used commercially in 1949," and "is now essential to economic production of oil and gas and commonly used
throughout the United States, and the wor[@&N30] As the Pennsylvania Supreme Court observed as early as
1983:

Commercial exploitation of coalbed gas has remained very limited and sporadic until recently. As a result of our
nation's high energy demands and shortage of energy supplies both the gas industry and the mining industry have
come to regard coalbedgyas having sound market potentjgIN31]

And as the Texas Supreme Court more recently explained, the unprecedented success of fracing in the Barnett Shale
in north central Texas has "prodded exploration elsewhene,""apurr[ed] efforts to produce gas in many other
areas and geological formations that were previously considered unrecoverable or unecdrdialg."

Indeed, there is evidence that domestic producers in many segfithe United States have responded in full force

to the demand for natural gas as technologies for unconventional extraction have imgrbha3.By the late

1980's, coalbegroduced methane gas wel?3 "the primarysource of natural gas for the state of Alabama" and

was already "rapidly becoming a major source of natural gas in the San Juan Basin of New Mexico and Colorado."
FN34] In the Black Warrior coal basin, no methane whbsl been drilled in 1980; by 1987, it boasted 400 wells.
FN35] Nationwide, more than six percent of domesticpligduced natural gas came from coal seams in 2000.
FEN36] The EPA idetified at least 26 states with coal basins by 20BH.37] with eleven of those states having

major coal basins with the potential to produce natural [§@$38] At the time of the ER's report, fracing had
commenced to various degrees in all of the eleven major b#sii39] and hydraulic fracturing was "common" in

at least three of these basifiSN40

Fracingis not only occurring in coalbeds. As the Texas Supreme Court's opinion in Coastal Oil discusses, fracing of
shale is increasingly commonplace in areas like North Central Texas, where it is the only method to extract natural
gas from Barnett Shal@zN41] In 2000,*124 the Railroad Commission of Texas issued 273 permits for drilling in

the Barnett Shale. In 2004 it issued 1,112 permits, and by 2007 the number of permits issued had skyrocketed to
3,653.[FN42] In Montana, every oil well in the Bakken Shale formation is fraced, with more than 600 wells drilled
to-date [FN43] while local newspapers report that operators in New York's Marcellus Shaldrithayd frac more

than 1,500 wells annuallfEN44] The Marcellus formation as a whole, which underlies large portions of New
York, Pennsylvania, West Virginia, and Ohio, may contain as much as 1.9 trillion cubaf festiral gas[FN45

And on a countrywide basis, one industrial consultant believes that drillers could produce more than 842 trillion
cubic feet of currently untapped natural gas from shif@$16] Fracing service companies have similarly observed

that "[tlhe exploitation of shale reservoirs is the fastgetving segment" of the laAghsed natural gas market.

[FN47]

Practices like fracing thake out more profitable resources from existing mining or drilling sites, or fronr-unde
ground formations that cannot be tapped with traditional drilling methods, will likely continue to dredg
While internationalnatural gas supplies hav&25 been forecast to increase in 2009, and domestic supplies sk
rocketed in 2008 largely due to techniques like fracifigN49] - demand for natural gas in the United States will
remain high [EN50] Rising energy prices continue to drive productiégiN51] and the productivity of natural gas
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*126 extracted from conventional sources and drilling techniques in the Unitexs $tad already peakd@N52
The National Petroleum Council "estimates that sixty to eighty percent of all wells drilled in the next decade to meet
natural gas demand will require fracturinfEN53

All of the recent fracing activity and particularly the fracing frenzy in Texas' Barnett Shale region, an area covering
four "core counties" (the "most active production zon@sN54] two of which indude the Fort Worth area) and
fourteen other counties in North Central TeXas55] shows that as fracing grows in prevalence it will not occur in
isolation of human population§EN56] In Texas, companies are fracing in the suburbs and even near urbanized
areas, causing concerns of gas well explosions or "twfentyhour drilling disrupting the tranquility of sleepylsu
divisions."[EN57] Individuals and environmental groups in Colorado, New Mexico, Virginia, and Wyoming have
reported concerns that fracing affected drinking water souff€ee&8] Cities like Bellingham, Seattle, Tacoma, and
Olympia, in Washington ahPortland*127 in Oregon "lie in or adjacent to the shhsins" of the Pacific CoaleR

gion, [EN59] and conflicts with human populations could arise if fracing activities grow in these areas. In New
York, residents nealthaca are pushing for environmentatlyiented fracing processes as production companies
seek oil and gas leases for fracing in that region's Marcellus $R&IB0] Towns in Pennsylvania and southern

New York are alsapset by the exploration activities that precede fracing and drilling: fleets of three to four seismic
trucks called "thumpers" are roaring into quiet communities and striking the ground to map out the subterranean
formations and identify the fracing potesl. Some citizens are threatening legal action if thumping continues.
FN61] Residents in Alabama have already sued. In Legal Environmental Assistance Foundation, Inc. v. EPA
("LEAF") two members of the Foundation ctaéd that they experienced diminished water quality in their drinking
well after fracing began in a nearby coalbgeiN62] Fracing near human populations, whether urban or rural, will
inevitably generate conflicts. The paortant question with respect to regulation is whether these conflicts involve
significant environmental and human heaitfated impacts that are not currently addressed by regulatory controls.

Ill. The Environmental Effects of Fracing
There have beereseral national reports on fracing and its potential impacts on nearby human populations, some
sponsored by the government and others byprofit associations. Few, however, have addressed the full range of
potential environmental impacts of fracing. dnsurvey developed by state agency representatives with responses
from "all of the major coal producing states in which any coalbed methane gas was produced ifFh@3] the
Ground Water128 Protection Council ideiited only one complaint of drinking water contamination from hydra
lic fracturing- in Alabama- and the state reported that it investigated the complaint and determined that-was u
substantiatedlFN64] However, theCouncil's survey did not address fracing in shale. The Department of Energy
prepared a "Hydraulic Fracturing White Paper" that discusses various technical fracturing issues, from determination
of whether a formation is a good candidate for fracturinguial fand proppant selection and fracture treatment d
sign.[EN65] The report mentions that "[c]urrently, a discussion is taking place on the effects of hydraulic fracturing
in coal seams" on U.S. drinking waf&iN66] but does not address these effects. The EPA cited the white paper,
among many other studies, in a more comprehensive investigation of fracing completed in June[BABI0Z.he
EPA enad at "Phase I" of the investigation, however, concluding that the potential effects did not meriemore d
tailed study[FN68] Furthermore, the study only addresses one component of fracing (underground injectien of fl
ids) and one potential environmental effect (contamination of underground sources of drinking water), and also fails
to investigate the effects of fracing in shafeN69

Although the EPA's 2004 study is limited in pecand never moved beyond Phase |, it provides useful preliminary
data on some of the environmental and human health effects of fracing. Specifically, the study addresses the pote
tial contamination of underground drinking water in eleven coalbed basfising the underground sources purs
ant to federal Underground Injection Control regulations as:

An aquifer or a portion of an aquifer that "[s]upplies any public water system; or [c]ontains [a] sufficient quantity
of groundwater to supply a publicater system; and currently supplies drinking water for human consumption; or
contains fewer than 10,000 milligrani$29 per liter total dissolved solids; and [i]s not an exempted aquifer."

EN70]
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Exempted aquifers atbose that do not "currently serve as a source of drinking water" and "cannot now and will

not in the future serve as a source of drinking water" because of contamination, commercial uses, or plysical loc
tion or depth[EN71] The study investigates both direct and indirect injection of the fluids used in hydraulic-fractu

ing into underground drinking water. Hydraulic fluid is directly injected into water in cases where a coatbed is |
cated within an underground water smj and this practice is common. As the EPA describes it, "In many coalbed
methaneproducing regions, the target coalbeds occur within [underground sources of drinking water], are the fra
turing process injects stimulation fluids directly into" the undmugd drinking water sourc€EN72] Indirect injec-

tion into underground water sources occurs where the coalbed is adjacent to a water source; fractures in the coalbed
can extend into the adjacent source and contaminaaspass through the fractures into the soljFde73]

After receiving comments and interviewing citizens and state officials, as well as reviewing reports historically
made by citizens and citizen representativesntarenmental and state organizations, the EPA summarized "water
quality incidents" associated with fracing in four of the major basins. In the San Juan Basin of Colorado and New
Mexico, a county employee measured methane levels in citizens' homes inseegp@omplaintsiEN74] He re-

ported that he had found "explosive levels of methane" and "toxic levels of hydrogen sulfide in homes," likely "due
to the removal of water, rather than to hydraulic fracturing,” and thatdteds of wells ha[d] been affected," likely

from "older, poorly cemented well§FN75] In New Mexico, a citizen complained that following the onset of-coa

bed methane production, methane levels in his well r@sedservation confirmed by the San Juan Regional A
thority - and he observed "streams of gas bubbles in the nearby Los Pinos [ENg6] Other*130 wells in the

area "were also contaminated with methane, and two ofotlrerésidences near the coalbed methane drilling had
explosive levels of methane in their crawl spa¢ebl77] The EPA concluded that "[tlhe methane sampled in the
shallow wells and the bubbling river and the high cotregion of methane detected in residences suggest tHat coa
bed methane was following some conduit from the [coal] formation to the surface or to shallow" underground
sources of drinking watefEN78] Citizens in Coloradaeported that coalbed methane development had increased
methane concentrations in their water wells, that the water in their well "turned cloudy with grayish sediment a day
or two after nearby fracturing events," that water flow in their wells decredtgedracturing, and that after wells

were contaminated with methane, they experienced increased levels of hydrogen sulfide and then anaerobic bacteria.
EN79] There were also reports of impacts unrelated to drinkingrwdhe EPA toured a methane coalbed Heve
opment area in Colorado and observed "areas where patches of grass and trees were turning brown and dying;" other
areas within the observed zone hadgidwth trees, suggesting that "the area previously had gretbnormal soil
conditions."[EN80] Citizens and local officials complained of higher levels of methane in the soil and lower levels
of air in the soil's shallow root zongEN81

In Colorado's Fruitland Formation, the EPA reviewed citizen complaints and state reports and also investigated
whether there was a hydrologic connection between the fracing area and the underground source of drinking water.
The EPA concluded that "methaneadturing fluid, and water with a naturally high [total dissolved solids] content
could possibly move" through "natural fractures" or "poorly constructed, sealed, or cemented manmade wells used
for various purposes" but that "no reports provide directrimé&tion regarding hydraulic fracturing FN82

In the Powder River Basin of Wyoming and Montana, the EPA reviewed reports from individuals indicating that
after coalbed methane production, the quantities of waterdiniduals' wells decreased31 and that there were
"flooding problems on the surfacdFN83] A consultant reported that some individuals near the basin "h#&d pro
lems with increased methane content in their water"¢hased "frothing and bubbles" after coalbed methaoe pr
duction commencedEN84] Similarly, citizens in the Black Warrior Basin of Alabama complained in their lawsuit
that "drinking water contained a milky white substarand had strong odors shortly after a fracturing event," and
that the water continued to have a bad odor and contained "black coal fines" in the six months following fracing.
FEN85] Another citizen told the EPA that @o after fracturing, her "kitchen water had globs of black, jktky

grease and smelled of petroleumft also "turned brown and contained slimy, floating partic/§gBN86] One
homeowner complained of problems witertwell caused by fracing and other "coal resource exploitation," which
she also believed caused "significant environmental damgge87] She attached a letter showing that tha-Al
bama Oil and Gas Board had approvembpypants tagged with radioactive material" for a fracing operation, based
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on determinations about the location of drinking water wells and the depth of fracturing, and another letter from
EPA Region 4 showing that it had tested her well for contaminatsad found "no purgeable and extractable
organic compounds" and no petroleum produétsl88] The EPA also reviewed a report from an individual to the
Natural Resources Defense Council complaining that fluid from @fragperation had drained to a site near her
home, killing "all animal and plant life in its path" and that her well was soon thereafter contaminated witbh-a "petr
leum-smelling fluid." [EN89] Another individual reportethat after fracing her "water well had become filled with
methane gas, causing it to hiss," "the tap water became cloudy, oily, and had a strong, unpleasant odor,&-and the w
ter "left behind an oily film and contained fine particle&=N90] A private*132 consultant, according to the ind
vidual's report, "confirmed the presence of methaité\'91]

Finally, in the Central Appalachian Basin of Virginia and West Virginia, the EPA fthatd'[t]he state received
complaints of soap bubbles flowing from residential household fixtures." The soaps apparently did not come from
fracing but rather from the process of "extract[ing] drilling cuttings from the boreH&l92] Other individuals

reported "water loss, soapy water, diesel odors, iron and sulfur in wells, rashes from showering, gassy taste, and
murky water," a miner "who was burned by a fluid, possibly hydrochloric acid used in hydraulic fradtuainiy;

filtrated a mineshaft," fish kills in a stream "caused by the runoff from drilling fluids," and thousands of wells going
dry "overnight."[EN93

After considering the complaints in each region, the EPA lookextate and federal agency responses to these
complaints, as well as compensation to landowners for damages caused by methane coalbed drilling. In some cases,
agency testing results did not verify the existence of the contaminants complained of, odtaalithjracturing
had caused the contaminatigAN94] Some testing results verified individuals' complaifiE$\95] while others
were inconclusive, as testing was not conducted satieral months after the complaint was lodged, or a tepar
ment or agency failed to test for the substance complaine€l@¥@6] Drilling companies' responses to citizens'
complaints*133 also varied. Some companies pdad potable drinking water but the individuals felt that this was
inadequate compensation for the loss of their w@liisl97] In the San Juan Basin, Amoco bought out several
ranches "after county officials tested ind@ar and found extremely high levels of methafEN98] The EPA co-
cluded in its summary of reported incidents that,

the body of reported problems considered collectively suggests that water quality (and gpioitigis might
be associated with some of the production activities common to coalbed methane extraction. These activities include
surface discharge of fracturing and production fluids, aquifer/formation dewatering, water withdrawal from produ
tion wells, methane migration through conduits created by drilling and fracturing practices, or any combination of
these. Other potential sources of drinking water problems include various aspects of resource development, naturally
occurring conditions, population guh and historical practiceEEN99

In the next chapter of the report, however, the EPA found that "[b]ased on the information collected and reviewed,
EPA has concluded that the injection of hydraulic fracturing $liido coalbed methane wells poses little or no
threat to underground sources of drinking water and does not justify additional study at thifetwae0J] This was

despite its earlier observations, in the same chatitat "hydraulic fracturing fluids may contain constituents of
potential concern," including "bactericides, acids, diesel fuel, solvents, and/or alc§hbls01] The EPA appa

ently reconciled this finding with its ealusion that fracing posed little or no threat to drinking water by finding that
"the largest portion of fracturing fluid constituents is nontoxic (>95% by volume)" and that "dilution and dispersion,
adsorption, and potentially biodegradation, minimize plossibility*134 that chemicals included in the fracturing

fluids would adversely affect underground sources of drinking wgted.102

The EPA followed the requisite administrative procedures in conducting tthe-spublishing a Federal Register
notice to request comments and holding public meetings for stakeholder input, for eX&Nple3] It also e-
viewed existing literature; interviewed citizens, state agencies, othemrafeabencies, and companies that perform
hydraulic fracturing; visited hydraulic fracturing sites in Colorado, Kansas, and Virginia; solicited public input on
incidents of hydraulic fracturing that contaminated underground water sources; reviewed praejpoged
groundwater contamination incidents; and compiled past reports from individuals on drinking water well$-contam
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nated by various coalbed methane activitjedl104] After submitting the report for peer reviethe EPA pubt
cized a draft for public comment, receiving input from 105 commenters and incorporating "many" comments in the
final draft.[EN105

Despite the apparent procedural validity of the report, which itaslbleen questionedEN106] the EPA report has
important weaknesses. First, the report largely ignores environmental issues unrelated to underground sources of
drinking water, as it was aimed at determining whetheiirfgashould be regulated under the Safe Drinking Water

Act. But fracing has many other potential environmental effek3$ that citizens have complained of and that the

EPA observed but remain undersearched. In the Powder River Basin, for example, auttamt for the Powder

River Basin Resource Council reported that "the biggest concern among people in the area is loss of water" and
“[m]any of the [citizen] complaints relate to water quantity issues; the EPA considered such issues to be "beyond the
scope of [its] study."[EN107] Water quantity issues are, however, an important environmental concern, as are p
tential burns caused by hydrochloric acid used in fracing, fish kills, and "brown and dying" grass arfieNies.

Although the EPA is not at fault for focusing on drinking water quality issues, since its objective was to determine
whether fracing should be regulated under the Safe Drinking Water Act, the narrowness oh'thedBBlusion is
sometimes forgotten when proponents of fracing use the report as evidence that fracing has purportedlit "no" env
ronmental effects.

Second, and related to the EPA's narrow focus on underground drinking water quality issues, is tinessaobw
the EPA's causal analysis. The EPA investigated only whether the injection of hydraulic fluids undermined unde
ground drinking water qualitfFN109] But its report alludes to other steps in the fracing progessated to inje-
tion that can also contaminate underground drinking water, and it fails to fully analyze these steps. The report states,
for example,

It is important to note that activities or conditions other than hydraulic fracturing fluid onectay account for
some of the reported incidences of the contamination of drinking water wells. These potential causes include surface
discharge of fracturing and production fluids, poorly sealed or poorly installed production wells, and improperly
abandoed production well§EFN110

Just as the report focuses solely on the effects of underground injection of fracing fluids on drinking water and
should therefore not be.36 used to conclude that fracing is not dangerfeiN111] the report does not include an
in-depth study of fracing's nenjectionrelated effects on drinking water and should not be read otherwise.

Directly related to issues of nénjection activities that mayause groundwater contamination is the question of
separating out the effects of fracing from the effects of other drilling activities. The EPA's report concludes that "the
body of reported problems considered collectively suggests that water problems$ben@ggociated with some of
the production activities common to coalbed methane extraction,” one of which is ff&diid2] In other words,
the EPA concedes in its report that it had difficulty determining whetheertkizonmental effects observed and
discussed were caused by fracing, other activities associated with coalbed methane production, or some combination
of fracing and other production activities. This difficulty is highlighted elsewhere in its discussiepasfed int
dents. In the San Juan basin, the EPA found:

The history of documented gas seeps and methane occurrence in water wells indicates that natural fractures
probably serve as conduits in parts of the basin where coal formations are ngheauatace and in the interior of
the basin, where the coal formations are deeper. These conduits may enable hydraulic fracturing fluids to travel from
targeted coalbeds to shallow aquifers. However, there is no unequivocal evidence that this fluiemhaeocw
ring and, even given the presence of these possible conduits, other hydrogeologic conditions (such as sertain pre
sure gradients, etc.) would be required for fluid movement from targeted coalbeds to shallow @ghifér3]

*137 The multiple factors that contribute to well contamination suggest that further research on the extent to which
fracing contributes to contamination is importamtot that fracing, as one factor among many, has unsubstantial
effecs.
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In addition to studies by the Ground Water Protection Council and the EPA, several brief investigative reports on
fracing and its effects on the national scale have been prepared by environmental groups. In 2002, theeNatural R
sources Defense Councibncluded that "[tlhe greatest concern about the hydraulic fracturing of coalbed methane

wells is that the fracturing fluids being pumped into ground water are likely to contain toxic and carcinogenic

chemicals."[EN114] The report suggested that "20% to 30%" of the hazardous fluids "may remain in the ground"

FN115] and summarized a number of landowner complaints related to fracing, including complaints from citizens
in Alabama (thre complaints), Virginia (more than 100 documented complaints), Colorado, Wyoming, and Mo

tana.[EN116

Earthworks, through its Oil and Gas Accountability Project, has studied the effects of fracing with respekt to dri
ing water contamination. Its report, Our Drinking Water at Risk, published in 2005, critiques the EPA's conclusions
and lists numerous fracinglated concerns. The report concludegenerally relying upon the EPA's data, studies
cited by the EPA, andnaEPA whistleblower's lettdiFN117] - that hazardous fracing fluids are a threat to human
health even when diluted, that many fluids are injected directly into underground sources of drinking water or m
grate to nearbyinderground water, and that some fracing fluids are left "stranded" in fraced formations, meaning
they could contaminate groundwater far into the future as the water table[Fid&48] The Accountability Ro-

ject's rgort further finds that waste fluids from fracing are often injected into drinking water sources, despite at least
one fracing company having recommend&@8 that they be disposed of as hazardous wastes, and that citizens in
many states have complainedvedll contamination caused by fracing, again referring to the EPA's réipdit19]

Some citizens have also individually testified to negative health effects possibly caused by fracing. Atsa congre
sional hearing in @07, Dr. Daniel Teitelbaum of Denver testified that "[tlhere have been documented complaints by
residents of the area. There are also anecdotal stories of medical problems in those g¥pokee]. Steve Mbb-

aldi, formely a resident of a teacre ranch in Rifle, Colorado, testified that after a company "began drilling on a
property about 3,000 feet to the west," he and his wife "began to experience burning eyes and nosebleeds." "Later,"
his wife "began to experience if@te, headaches, hand numbness, bloody stools, rashes, and welts on her skin.
When she showered she would turn red, tiny blisters covered her entire body." "Soon after she was diagnosed with
chemical exposure but the doctor was unaware of what the chemiesd that were causing her symptoms." Steve
"began to experience rectal bleeding." He also testified that he planted trees on his property, but they died. In 1997,
an oil and gas company informed Mr. Mobaldi and his wife that "a natural gas well waspteied across the

street and drilling was going to go under [their] property." After drilling began, his wife "lost her voice and got
headaches, burning eyes." Drilling ended in 1998, but "the neighbors' water well had exploded when fracing fluid
spewedcausing them to evacuate their home." Mr. Mobaldi further testified that employees of the oil angh-gas co
pany "told us to stop drinking our water." The "water would fizz like soda with small bubbles." "Sand began to a
cumulate in our water. If you set aagk of water out overnight an oily thin film would float on top." He aéso r

ported that in 2001, his water well "had to be reinstalled ten feet higher because the sand was filling the water well

shut."[FN121

There fave also been sporadic news reports on fracing accidents that have gone unreported to public gfficials su
gesting that conclusioht39 that there have been few citizen complaints (as determined by the Ground Water Pr
tection Council's surveyEN122] for example) may fail to account for the fact that citizens sometimes complain to
environmental agencies or local lawyers as opposed to state regulators. In August 2008, for example, Newsweek
reported that an employee of anergyservices company in Colorado allegedly "caught in a ‘fracturing fluid' spill"
arrived in the emergency room "complaining of nausea and headaches." The emergency room nurse who treated the
employee "began vomiting and retaining fluid" several datey,land her skin turned yellow. She was diagnosed

with chemical poisoning, which she believes was from the fracing fluid she encountered. The material safety data
sheet for the fracing fluid, although it contained several unrevealed "confidential compdomgroprietary ra-

sons, indicated that the fluid contained methanol and that "[p]rolonged exposure can cause kidney and liver damage,
irritate lung tissue, decrease blood pressure, and result in dizziness and vomiting." Newsweek reported that "not a
single incident report was filed with any government agency by [the companies involved] documenting the spill"
that led to the employee's emergency room \isiti123
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All of the reports and articles prepareddate, whether sponsored by a government agency or gpnafit group,
suggest that, at least in some regions, fracing has potential environmental effects, such as the contamination of
groundwater through direct injection or migration to nearby formations, dimmof groundwater quantities, 1su

face and groundwater contamination from disposal of fracing fluids, and contamination of the surface soi-and veg
tation. Furthermore, there is a strong consensus against one practice: fracing with diesel fuel. Alth@rghnt

Water Protection Council opposes federal regulation of underground injection of fracing fluids under the Safe
Drinking Water Act,[FN124] the Council objects to the use of diesel fuel as fluid used for hydraatituring. It

signed a resolution in September 2002 urging "the oil and gas industry to discéfidfube use of diesel fuel" as

a fracturing fluid in underground sources of drinking walEN125] Three industrygroups purportedly stopped
injecting diesel fuel directly into coalbeds with underground sources of drinking water after they signed axmemora
dum of agreement with the EPEEN126] and the Energy Policy Act of 2005 exgtad all forms of fracing from the

Safe Drinking Water Act with the exception of diesel fieN127]

Aside from general agreement over the dangerousness of diesel fuel used in fracing, as well as acknowledgment
thatfracing has some environmental effects, there is an ongoing debate as to the seriousness and prevalence of these
effects- in part because the effects are uadesearched tdate, which in turn perhaps partially is due to somma-co

panies' opposition to fthrer study[FN128] The rapid expansion of fracing has not allowed researchers to keep up,
and the effects of fracing vary widely by region, making a comprehensive and thorough study difficult. One member
of the GroundWater Protection Council Board, for example, urges that the Oil and Gas Accountability's Report
does not sufficiently break down effects based on the type of formation being fraced; while fracing in a shallow
coalbed may present concerns, he says, fracirggformation like Montana's Bakken Shale, far from most unde
ground sources of drinking water and with a strong barrier between the formation and the water where sources exist,
is relatively benign[EN129] at least wth *141 respect to groundwater contamination. The deepest freshwater fo
mation in the Bakken Shale area, according to Tom Richmond, Administrator of Montana's Oil and Gas Board, has
a maximum depth of about 1,500 feet. This creates about 7,000 feetacdtsap between the shale that is fraced

and the lowest portion of the drinking water. Further, there are several hundred feet of salt between the shale and
drinking water formations, and salt is an effective barrier to contamination. Salt cannot heedjféetced because

even if fractured for a short time, it collapses and quickly "heatlsé fractures do not remaifN130] And Steve

Sasaki, Chief Field Inspector with Montana's Board of Oil and Gas Consenlslmves that fracing service roe

panies in Montana have been using relatively-imbrusive fluids- mostly a gel water sand frac, with the gehco

sisting of a drilling mud or a polymej=N131] Ted Loukides, a MinergResources Specialist with the New York

State Department of Environmental Conservation, makes a similar point and has emphasized to citizens that there is
no coalbed methane drilling in New York. Fracing in New York occurs in shale "thousands of feetriblkingd

water," he explains. And while there have been citizen complaints in the western United States, he believes that
many of the impacts complained of are more related to surface mismanagement of fracing fluid than thecactual fra
turing of the formatia. [FN132] Invariably, effects will differ by region, by the type of operation and disposal
methods used, and the type of formation fraced.

The Accountability Project's report, however, is not the only one that sdiften a failure to fully investigate the

range of environmental impacts by region. No report has sufficiently investigated and compared the effects of fra
ing in the many formations currently being tapped for oil or gas. The EPA's report studied freedengen different
coalbeds, but it did not investigate shales, where much of fracing boom is now ocd&iihg3] While there is

specific data on effects in some regions, as evidenced by the EPA's discussiormftoitiplaints and some tes

ing results in four different coalbed fracing regions, none of it has been thoroughly and comprehensively analyzed
sideby-side. The current data can typically ori42 tell us that there are effects, some more serious tharmspthe

that they differ depending on a number of factors, including the region and the type of fluid used; and that there have
been a number of citizen complaints that fracing has contaminated their wells or otherwise affected their property.

IV. Current Reglation of Fracing: A Stateentric Process
Although the environmental effects of fracing vary by region and practice, there are some known trensls. As di
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cussed in Part Il, fracing has generated citizen complaints in a number of statesl| relatedd drinking water

and "[ijn many coalbed methameoducing states, the target coalbeds [for fracing] occur within" underground
sources of drinking watef=EN134] Contamination of drinking water sources with concerdretiof gases similar to

the concentration in coalbeds in these areas has been identified, although there is insufficient informatien to dete
mine whether fracing has caused or extended the connections between coal formation and underground water
sources[FN135] Beyond this, the literature on the environmental effects is scarce. And just as the effects vary and
are in some cases unknown, the regulation of fracing throughout the United States is spotty.

A. The Lack of Fderal Regulation
The debate over federal environmental regulations' application to fracing simmered fofRR\i6] before con-
ing to a head in the Eleventh Circuit, where an environmental group argued that th&d@mRRAregulate fracing
under the Safe Drinking Water Act's Underground Injection Control regulafieRd.37] Under the Safe Drinking
*143 Water Act, the EPA establishes minimum regulatory requirements for Undergnajestion Control to be
implemented by states and, once the states' programs are approved by the EPA, states retain primary responsibility
for administering an Underground Injection Control program unless they fail to meet the minimum requirements.
FN138] At the time of the case, state Underground Injection Control programs were to prohibit unauthamized "'u
derground injection,™ defined as "the subsurface emplacement of fluids by well injedfdfl39] The EPA f-
proved Alabama's program in 1982 for Class Il well§w]ells which inject fluids: (1) [w]hich are brought to the
surface in connection with ... conventional oil or natural gas production ...; (2) [flor enhanced rexfopirgr
natural gas; and (3) [flor storage of hydrocarborj§N140] giving the State Oil and Gas Board of Alabama the
responsibility of administering that program. In 1983 the EPA approved Alabama's Undergreastidrnntontrol
program for the remainder of the wells (Classes |, Ill, V, and VI), to be administered by the Alabama Department of
Environmental ManagemerfEN141] State agencies administering these programs did tievbehat wells used
for hydraulic fracturing in Alabama coalbedseveral thousand of which had been developed at the time of the case
- fell within the definition of any of the wells regulated by the Safe Drinking Water[Atl42] The Legal Eniz
ronmental Assistance Foundation accordingly petitioned the EPA to "initiate proceedings to withdraw approval of
the Alabama [Underground Injection Control] program,” alleging that the program was "deficient" due toris failu
to regulate hydraulic fracturing for methane gas produdfdiil43] and that two of its members had experienced
diminished drinking water quality after fracingN144] The EPA deied the Foundation's petition, concluding that
the "principal function" of methane gas wells used for hydraulic fracturing is not "underground injection" as defined
by the Underground Injection Control regulatioffaN145] It also disagreed with the Foundation's cl&i4 that
drinking water was contaminated as a result of hydraulic fractuifiitdd(l46] The Foundation then filed a petition
for review of the EPA's order denying theurdation's petition with the Eleventh CircyEN147] The court found
that the language of the Safe Drinking Water Act requiring that state Underground Injection Control prggrams a
proved by the EPA "shall prohibiany underground injection in such State which is not authorized by a permit
issued by the State (except that the regulations may permit a State to authorize underground injection by rule)
FN148] gave a "straightforard statutory commandEN149] and "dictated that all underground injection beureg
lated under the UIC programgFN150] Accordingly, the court granted the Foundation's petitiorrésiew of the
EPA's denial of the Foundation's petition to initiate proceedings to withdraw Alabama's UIC program as a result of
the program's failure to regulate fracing and remanded the case to th¢HERA1] Alabama eventually incog
rated fracing into its UIC regulations under a portion of the Safe Drinking Water Act that applied to secendary r
covery of resources, which the EPA and the court accejptid52]

Following LEAF, the EPA commenced a study to determine whether the Safe Drinking Water Act should apply to
fracing. Several industry groups encouraged the EPA to conclude that it should not apply and lobbied Congress to
exempt fracing from the AcfEN153]*145 while environmental groups argued for federal regulafieN154] Ul-
timately, the Energy Policy Act of 2005 exempted all fracing with the exception of diesel fuel from the definition of
undeground injection in Section 1421 of the Safe Drinking Water Act, providing:

The term "underground injection"

(A) means the subsurface emplacement of fluids by well injection; and

(B) excludes-
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(i) the underground injection of nagalrgas for purposes of storage; and
(ii) the underground injection of fluids or propping agents (other than diesel fuels) pursuant to hydrautic fractu
ing operations related to oil, gas, or geothermal production actiJiiE455

Although the Act conclusively withdrew fracing from the realm of federal regulation, the debate over fracing has
not died. Several environmental groups have continued to push for federal reglifatios6] while industry and

states argue that the Energy Policy Act reached the right result. The Chairman of Texas' Railroad Commission, for
example, testified before the House Committee on Energy and Commerce in February 2005 that "regulations at the
Feceral level would not result in cleaner water but only in adding significant cost" and applauded "the provisions of
the Energy Policy Act of 2005 it146 this respect.[EN157] The Independent Petroleum Association ofekita

wrote in a bulletin summing up the political year, "The Safe Drinking Water Act was clarified to preventdaew fe

eral regulation threatened by a 1997 decisiarsignificant success given the increasingly important use of irydra

lic fracturing."[EN158] Despite the debate, the Energy Policy Act remains. As such, aside from the possibility of
sporadic application of federal statutgg\N159] control lies in the states.

B. Fracingin the Courts: A Focus on Trespass and Ownership, not Environmental
Effects, with Potential Opportunities for Nuisance
The dearth of federal regulation of fracing would be less of a concern if courts systematically addressed, through
the common law or terpretation of state statutes, problems caused by fracing. Courts have, however, generally
played a narrow role. As a relatively new technold@N160] fracing has come before courts in only a limited
number of casegypically presenting ownership, pooling, and trespass questions as well as related damages issues.
No state cases appear to have directly addressed claims of environmental damage caused by fracing.

In Utah, the state supreme court addressed a fra€eliaigd pooling issue (forced "sharing" of resources underlying
different tracts of147 land, in order to prevent one owner from obtaining an unfair portion of resources from an
underground reservoir) in the "Drunkards Wash Field," part of a coalbed mettahecing formation[FN161

The River Gas Corporation created an exploratory[&ifl62] and attempted several times to lease private lands in
the area, but the landowners refusidtably, River Gas did not alert the landowners to the fact that it was drilling
other wells in the area and that a large percentage of the drainage field was beneath their [sidfpé8)/River

Gas drilled a well loser to the landowners' tract than was permitted by the Utah Administrative Code, failing to
obtain consent from the landowners, and Utah's Bureau of Land Management office mistakenly approved the well.
FN164] One ofthe landowners noticed the well when he was working on his land, and the landowners leased their
land to Hegarty, hoping to offset the drilling and fracing and protect their inteffelsts65] Hegarty and River Gas
attempted but failed to agree on a voluntary pooling arrangement, and Hegarty sought Board action on @ooling, r
questing that pooling be made retroactiifegN166] The Utah Board of Qil, Gas, and Mining denied retroactive

pooling. [EN167

The Utah Supreme Court affirmed the denial of retroactive pooling, finding that although the landowners had not
received official notice of the drilling, "[llandowners knew their correlative rightstdeast had notice to inquire

after them" but failed to do sgEN168] Furthermore, although "[m]ethane gas recovery in the .[Drunkard Wash
Unit] has involved depressurization, hydraulic fracturing, and draining,hefgas from beneath the landowners'
property, meaning that River Gas could have entered an agreement for cooperative development, it was not required
to do so: the Utah statute did not require pooling agreements and was merely perfrisdig8] In sum, "parties

in possession of the necessary information to act in protection of their own rights bear the responsibility for doing
so," and there was no mandatory pooliffN170] The lamowners failed to protec¢tL48 their interests, the court
concluded, and could not obtain retroactive pool[R§l171

In Pennsylvania, the Superior Court in U.S. Steel Corp. v. IHad&72] addressed the question of who ownsl-coa

bed gas and indirectly reached related trespass issues. U.S. Steel owned coal in Greene County, and two separate
parties owned the surface of two tracts overlying the ¢Bal173] These parties' predecessors had relinquished the

right to the coal through severance deeds, reserving the "right to drill and operate through said coal for oil and gas
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without being held liable for any damageg=N174] The surface owners leased "all of the oil and gas and all of the
constituents of either in and under" the surface to Cunningham, the gas and oil lessee, who promised to give one
eighth of all methane gas, casing gas, and gas "produced ahdisdét the surface to the surface owners/lessors.
FN175]U.S. Steel intended to mine coal in a coal seam underlying the two tracts but then learned that Cunningham
had begun drilling for coalbed gas in the coal seanh @lanned to use hydrofracturing to increase production. It
brought an action for trespass and urged that it owned the coalbed gas in the co@N&aéj.The Superior Court
concluded, based on the deed languagé,ithpurchasing the coal, U.S. Steel had not purchased the coalbed gas,
although it could "exploit the coalbed gas released in its mining operat[éh&l77] thus finding in favor of the
surface owners. The Pennsyharsupreme Court reversed, finding that "as a general rule, subterranean gas is
owned by whoever has title to the property in which the gas is resting” but that "[w]hen a landowner conveys a po
tion of his property, in this instance coal, to another, incathereafter be said that the property conveyed remains
as part of the former's land, since title to the severed property rests solely in the giaNte&s] It concluded that

such gas as is present in coal moscessarily belong to the owner of the coal, so long as it remains within his
*149 property and subject to his exclusive dominion and control. The landowner, of course, has title to the property
surrounding the coal, and owns such of the coalbed gagest@s into the surrounding properfiyN179]

As such, it determined, "[T]he coal owner may mine his coal, extract the gas from it, or both. If he chooses to extract
the gas, drilling as well as hydrofracturing arai&ble means, so long as their utilization does not impinge upon the
rights of owners of the surrounding propert}fEN180] U.S. Steel clarifies the rights that belong to coal owners as
opposed to surface ownergiving the coal owners the right to frac or use other creative extraction technigqies, pr
vided this does not impinge excessively on the surface owner's rightdeaves open the question of whether coal
owners who choose to frac to extract coalbed gas nayce fractures in neighboring subsurface property without
being liable for trespass.

A recent landmark Texas case, Coastal Oil & Gas Corp. v. Garza Energy[HKiisf?1] decided this issue, at least
partially, in theaffirmative. In an opinion finding that trespass damages for gas royalties lost due to drainage from
fracing are not recoverablgEN182] one concurring justice wrote that fracing is simply not a trespass, no matter
what types of damages are soudhfN183] This case is likely to influence not only the state of the hydraulic fra

turing business in Texas but also future decisions, as other jurisdictions will look to a court inrtlod biéand gas

country for guidance. In Coastal Oil, the Salinas family and other respondents (which the court refers to collectively
as "Salinas") owned "Share 13," a 7@&e tract of land in Hidalgo CountjEN184] Because Salinas leased the
minerals on Share 13 to a production company, Salinas had a "royalty interest and the possibility of reverter" in the
minerals.[FN185] Coastal Oil & Gas Corp. ("Coastal") leased the mirsecadl Share 13 as well as the adjacent
tracts, Share 15 and Share 12. It later acquired the mineral estate on Share 12. A natural gas reservoir called the
Vicksburg T formation*150 underlies all three tract§EN186] The reservoir "is a 'tight' sandstone formation,"
meaning that fracing is necessary for commercial production of natural gas from the reged@r] Coastal used

fracing to drill three wells on Share 13 and a highlgductive fourth well close to the Share-$Bare 13 border.

Coastal drilled another well very close to the same border, this time on Share 12, and yet another well close to the
border on Share 13. Pursuant to Railroad Commission requirements, it shatirelbon Share 12 that was close to

the border, as the Commission was concerned that two adjacent wells on Share 12 would drain natural gas from
Share 13]FN188] Despite this shtih to alleviate drainage concernsaliias sued Coastal, arguing that it had
breached its implied covenants by failing to develop Share 13 and by failing to prevent drainage from Shgae 13, ur
ing that gas from Share 13 was draining to Share 12. Coastal commenced a "flurry of drillingfeoh3SéN189]

For one well on the northeast corner of Share 12, "the fracing hydraulic length was designed to reach over 1,000 feet
from the well," while "the farthest distance to the Share 13 lease line was 66Q0HR&10] Fractures from the well

on Share 12, in other words, would most certainly extend onto Share 13. Neither party was certain as to how far the
fractures extended onto Share 13, although they agreed that theeSagare longer than 660 fefEN191] Salinas
asserted, among other claims, that Coastal trespassed by fracing the well on Share 13 and draining gassfrom the re
ervoir. [EN192] Salinas' expert testified that 2% of the gas that the well on Share 12 produced through fracing
consisted of gas drained from Share[EBI193
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Addressing the respondents' trespass claim, the Texas Supreme Couwttrobkirectly at trespass but rather to

the rule of capture, which "gives a mineral rights owner title to the oil and gas produced from a lawfultwell bo
tomed on the property, even if the oil and gas flowed to the well from beneath another ownera trdetthat is
"fundamental both to property rights and to state regulat{@&iN194] *151 Under this rule, the court observed, the
adjacent landowner who may be harmed by a nearby operating well has remedies totipaévesll from draining

away all of the gas underlying her property. She may drill an offset well herself, or, if she has leased the mineral
rights on her property, she may sue the mineral lessee to drill a well to uphold the covenant to protedraigainst
age.[FN195] In some cases, an offset well may still not protect against drainage, in which case the adjdeent lan
owner may offer to pool, wherein some of the adjacent landowner's land is added to land where thiteer wells
draining the gas beneath her property. The landowner receives a share of the royalties, or whatever other rights the
lease may afford her, in the oil or gas produced from all of the pooled \¥ell$96] If her offer is rejected, the
Railroad Commission may force poolirfgN197

The court observed that "the rule of capture determines title to gas that drains from property owned by one person
onto property owned bynather" and is justified because of the many remedies available to the adjacent owner.
FN198] It found no reason for why the rule should not apply to coalbed gas and concluded that "[t]he rple of ca
ture makes it possie for the [Railroad] Commission, through rules governing the spacing, density, and allowables
of wells, to protect correlative rights of owners with interests in the same mineral deposits while securing 'the state's
goals of preventing waste and consegvhatural resources[FN199] In sum, given the strength of this rule and its

clear applicability to the gas at issue in the case, the court determined that under the rule of capture, theygas underl
ing respondents'rpperty did not in fact "belong" to respondents. Under this view, damages for gas drained from
beneath one property by fracin@ process that also extends fractures, fracing fluids, and proppants bdi@ath

those propertiesis not an actionable treaps but rather an activity properly governed by the rule of capture and its
associated remediggN200] In looking to the strength of the rule, the court also emphasized the power of the Rai
road Commission to providemedies where the rule creates problems and gave deference to those remeédies, fin
ing, "No one suggests that these various remedies provide inadequate protection against dritzagé."

Three justices concurred the opinion but did not join in the trespass portion of the opinion. These three justices
would not have relied on the rule of capture but would have first looked directly at the trespassaisking

whether "hydraulic fracturing across lease linesstitute[s] subsurface trespasfZN202] In Texas, they emgh

sized, "the underlying premise is that a landowner owns the minerals, including oil and gas, underneaph his pro
erty." [EN203] The rule of capture permitting another entity to capture oil and gapplies only where that entity

legally captures the oil and gas. An operation like fracing cannot be a legal method of capture if it is a trespass.
FN204] The three concurring justices did not conclude whether fracing is a trespass but suggested that it may be,
pointing out that deviated wellshose that cross onto adjacent propeiye a trespass in Texas, and that bott fra

ing and devited wells "involve a lease operator's intentional actions which result in inserting foreign materials
without permission into a second lease, draining minerals by means of the foreign materials, and 'capturimg' the mi
erals on the first leaselFN205

Coastal Oil only addressed the question of whether "incursion of hydraulic fracturing fluid and proppants into a
other's land two miles below the surface constitutes a trespass" and whether the owner, through trelspass, ¢

cover damages for the royalties the owner would have recovered from the gas beneath his land drained by fracing.
FN206] The only injury asserted by the respondents in Coastal Oil was the loss of gas thrauagedrait that the
extensiont153 of fractures and fracing fluid underneath the property damaged his land or deposited materials on the
surface[FN207

Other state cases have addressed practices that, like fragjogerthe introduction of offite substances beneath a
property in order to extract oil or gas. These, too, tend to give the benefit of the doubt to the producer, looking to the
central purpose of oil and gas leases, which is "obtaining productiom’ migny cases, "obtaining additional oil [or

gas] production.[EN208] In Crawford v. Hrabe, for example, the Kansas Supreme Court addressed the question of
"whether a lessee/oil operator has the right without the léssdowner's consent to bring défase salt water upon
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the leased premises for [the] purpose of injecting it into the producing formation in a secondary recovery project.”
FN209] The Court concluded that the operatlid have this right and that injecting the water was not an "e
joinable trespasgEN210] because "Crawford's salt water injection [was] related to the primary purpose of obtai
ing additional oil production;[EN211] the water was being injected to improve the productivity for the lessor's
lease- not other lease$EN212] "[tlhe secondary recovery operations increased production,” were "bengfieial
paties;" and the offease salt water used for injection was "economically availalpidl213] The Kansas court also
relied on other state cases with holdings that supported its conclusion, citing, for exRailpbad Commission of
Texas v. Manzie]EN214] for the proposition that the injection of salt water on one property that migrates to another
property is not an enjoinable trespass, provided its purpose is for secoaciarery [FN215] Indeed, the Manziel
case has strains of the same deference to state agency decisions in the oil and gas field as are later reiterated in
Coastal Oil. The Court in Manziel concluded,

[1]f, in the valid exercise of its authority to prevent waste, protect correlative rights, or in the exercise af-the po
ers *154 within its jurisdiction, the Commission authorizes secondary recovery projects, trespass does not occur
when the injected, secondary recovéorces move across lease lines, and the operations are not subjechto an i
junction on that basis. The technical rules of trespass have no place in the consideration of the validity of the orders
of the CommissionFN216

The Pennsylvania and Texas fracing cases, as well as other cases addressing similar techniques used to increase oil
and gas production, have a common theme: the owners of mineral rights or mineral lessees need to be able to extract
the resourcestt are part of these rights, including gas or oil that may be difficult to reach. To be able to do so and
to avoid waste, they may need to use relatively intrusive or unconventional extraction strategies such as those that
induce long fractures into theilssurface property. They are entitled to do so, although surface owners and adjacent
owners may have recourse in the courts for physical damage, particularly physical damage to the surface. As the
Texas Supreme Court noted in Coastal Qil, "[h]ad Coastalezhsomething like proppants to be deposited on the
surface of Share 13, it would be liable for trespagaN217] And the court's language suggests that had Salinas
claimed "that the hydraulic fracturing operationsndged his wells or the Vicksburg T formation beneath hip-pro
erty," he might have claimed damages that were recoverable in a court gFN&28] Thus, the case law does not
remove state courts entirely from the regiola of the effects of fracing. The extent to which courts may be used to
challenge physical damage to property caused by fracimgether the surface owner's or adjoining propenty-
mains to be seen. Furthermore, the Texas court made clear its ghistste for court intervention into fracing,
stating that

briefs from every corner of the industryegulators, landowners, royalty owners, operators, and hydraulicrfractu
ing service providers all oppose liability for hydrauli¢155 fracturing, dmost always warning of adverse cens
qguences in the direst language. Though hydraulic fracturing has been commonplace in the oil and gas industry for
over sixty years, neither the Legislature nor the [Railroad] Commission has ever seen fit to redhitatghtevery
other aspect of production has been thoroughly regulated. Into so settled a regime the common law need not thrust

itself. [FN219

State courts' general deference to state agency decisions, as highdigiedstal Oil, makes sense from the-pr

duction perspective because it avoids overlapping and potentially conflicting sources of control. If a statke commi
sion authorized a method of oil or gas recovery, only for a producer to discover that she wdsrliabspass in

court, it is likely that producers would quickly become frustrated and either lobby for change or simply give up and
drill elsewhere. And courts also reasonably engage in a "balancing of interests" approach when looking to a given
method ofoil or gas recovery, weighing the interests of the surface owner in preserving the surface against those of
the producer in wringing as much oil and gas from the subsurface as is feasible and productive. As the court in Ma
ziel determined, "Certainly, it relevant to consider and weigh the interests of society and the oil and gas industry
as a whole against the interests of the individual operator who is damgg¢220

The balancing of interests approach, howgwéten weighs on the side of the producer and is not very helpful to
plaintiffs claiming injury. The Texas Supreme Court in Manziel, for example, determined that "if the authorized
activities in an adjoining secondary recovery unit are found to be ba&sednoe substantial, justifying occasion,
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then this court should sustain their validitfFN221] As traditional oil and gas reserves become less productive and
more unconventional sources are tapped, the interestedifiqgers, consumers, and states will only add more weight

to the resource production side. As one concurring justice in Coastal Oil concluded, "Amid soaring demand and
sagging supply, Texas common law must accommodate cufttigg technologies able to extraintold reserves

from unconventional fields[FN222

*156 Even if fracing were to be considered to be a trespaisieh might not be the "right" result given state courts'
precedential deference to practices thatéase production and avoid wastas not an ideal method to regulate the
environmental effects of fracing. The physical presence of contaminants that leak into nearby formations or onto the
surface might not be discovered for decades, and the atiligndowners to identify contaminants, particularly
those thousands of feet below the ground, is limited. As such, landowners would have difficulty identifying causes
of action in trespass, aside from situations where obvious pools of fracing fluidscctbes boundary line.

Nuisance might be a feasible alternative to trespass, particularly in places like the Fort Worth region where res
dents on suburban lots may be able to prove easily that their lawn used to be green but is now dead from fracing
fluids or other fracingelated surface activitie§EN223] Lower courts in Texas, for example, have consistently
validated city and other local oil and gas ordinances that protect human populations from the nuisaeddsycaus
drilling, such as water supply contaminatifiiN224] the prevention of "orderly growth" of a citffsN225] or "'es-

caping gas, explosions, fire, cratering, eti¢zN226] But landowner's general difficulties encountered in identifying
fracing contaminants or other effects, which present problems in trespass cases, also carry over to cabsation pro
lems in nuisance suits. A landowner who exgeces decreased water pressure or a dried up well may be unable to
prove that a fracing operation caused these problems. Nuisance suits will likely be insufficient to adequately address
the effects of fracing.

If state courts and the federal governmemitmue to leave most of the regulation of oil and gas extraction to state
agencies, and given the limitations of common law nuisance and trespass to address fracing, the question remains
whether state regulation will ensure that human health and envinbaln@ncerns are adequately considered as
fracing becomes more prevalent.

*157 C. State Regulation: Varying Levels of Complexity
Given the lack of federal regulation and the likelihood that state courts, following Coastal Oil's lead, will be hesitant
to interfere with states' regulation of fracing, state regulation is the central mechanism controlling fracing and its
effects. And states do, to some extent, have programs in place. The Ground Water Protection Council found that
four of the eight "major prducing states" had "regulatory or oversight programs in place specifically for coalbed
methane wells," and the remaining states regulated the wells through their "general oil and gas production rules."
EN227] It conclued, as of 1998, that "[e]xisting state authorities and oversight of this process have been obviously
sufficient to protect [underground drinking water sources] from contamination" from coalbed methane wells, and
that "[i]f additional federal regulationsese to be imposed they would not be based on scientific observatisn of a
sociated contamination and there would be little if any increase in protection of public health and the environment."
FN228] Of course, in the & ten or so years, much has changed. There are more wells, higher production levels,
and new fracing technologies. Most states continue to regulate fracing as part of the general permitting process for
drilling.

Although the Texas Supreme Court observe@oastal Oil that Texas has consistently declined to regulate fracing,
FN229] some regulation of fracing in Texas occurs through approval of the drilling permit application as well as
more general controls over gmmwater withdrawals and surface disposal. Although these regulations doenot sp
cifically mention fracing, they apply to various components of the fracing process. Each operator wishing to drill
and frac a well in Texas must submit an application for a peondrill, deepen, plug back, or reenter any oil well.
FN230] Texas does not require an environmental review or assessment of a proposed drilling operation, unlike, for
example, New York and Pennsylvania, but it deexguire operators to "obtain and file a '"Water Board Letter' from

the Texas Commissiotil58 on Environmental Quality.[EN231] In a "Surface Casing" Letter, the operator must
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submit a "location map" with surveys and@py of the well's log (if the driller is fentering a previoushdrilled

well). [EN232] After reviewing the request, the Commission on Environmental Quality may require the operator to
obtain a groundwater protectiamcommendation letter from the Commission, which "states the depth to which
groundwater must be protected in the well or other borikd\N233] For disposal of drilling wastes, including éra

ing fluids, operators may bnuse authorized disposal methods or obtain a disposal p@rki234] Operators are

also prohibited from "caus[ing] or allow[ing] pollution of surface or subsurface water in the §&t&35] An op-

erator may dispose of wastes in a pit only "if the commission determines that the [disposal] will not result in the the
pollution of surface or subsurface watef{§N236] For offsite disposal, an opgor must use a carrier with a permit

to transport waste§EN237

In Montana, fracing is also regulated through general oil and gas permitting requirements. Drillers request approval
for fracing as part of an appéition for a Permit to Drill from Montana's Board of Oil and Gas Conservation.
FN238] Fracing typically occurs in association with horizontal drilliflgN239] An operator applyingdr horizan-

tal drilling creates a temporary spacing unitescribing where the wells will be locatednd then after production

is established, typically within 90 days, returns to the Board for approval of permanent sgadiw] At this

point, if landowners are concerned that operators will encroach on their mineral rights, they may contesa-the oper
tor's *159 spacing at a hearingEN241] Once a drilling permit is approved atite operation is completed, the

driller submits a Completion Report. If the operator fraced as part of the drilling operation, the operator must report
information such as the length of fractures and the pressures and types of fluidsngéd]

There is a separate permitting process for operators that frac after submitting a Completion Report. These operators
must submit a form entitled "Sundry Notices and Report of Wells" to the Bpa¥@43] and provide "Notice of

Intention to Stimulate or Chemically TreafFN244] In these forms, the operator must describe the formation in
which the fracing will occur and the fracing process to be followedvided there are no issues with respect to co
relative rights and the fracing will occur in a single formation, the Board typically approves the request. Following
completion of fracing, the fracing service company submits a subsequent report oatsiimeffects, including

data such as the fracing pressures used and the total amount of fracing coiffietés]

Although New York also regulates fracing through its general oil and gas permitting proVigld246] these po-

visions require more specific measures for environmental protection than do Montana's regulations, and the state has
been working to update its Generic Environmental Impact Statement to consider the Ipoteidéspread horizo-

tal drilling of Marcellus Shale units; the results of the update were slated to be published in a draft scaping doc
ment, [EN247] which would be available for public commeffEN248] An operator applying to drill and frac in

New York must submit an application for a Permit to Drill, Deepen, Plug Back or Convert a Well, along with "[a]
description of the proposed drilling program, three copies of a plat1@tepermit fee, and an EnvironmentasA
sessment Form[EN249] The permit application must indicate, inter alia, whether the drilling will be vertieal, d
rectional, or horizontal, the "proposed target formation," the tyfjpeedl, the drilling fluid to be used, and the type

of tools used. The Environmental Assessment form, which each applicant must submit along with a drilling permit,
requires the applicant to answer detailed questions regarding "water storage and disgodascribe how drilling

and stimulation fluids will be contained and disposed of. The applicant must also describe the project and-its dime
sions, and the percentage of the project site that is forest or agricultural land or other vegetafeN 2804 The

applicant must indicate the "environmental resources on/near the project site," such as whether the site is "over a
primary or principal aquifer; whether it is within a certain distance of a public water supplyswéhce municipal

water supply, or "lake, stream, or other public surface water body"; within an agricultural district; in a flood plain or
regulated wetland; in an area with threatened or endangered animal life; or in a coastal zone management area or
"Critical Environmental Area.[EN251] Furthermore, the applicant must explain whether topsoil will be disturbed

and whether the applicant will implement erosion control measures as well as whether the applicaitd wahbu

access roads or use existing corridfFdl252

New York's Department of Environmental Protection reviews fracing proposals that accompany applications for
permits to drill in New York to ensure that applicadescribe the chemical constituents of fracing fluids and give a
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"cradle to grave" description of the acquisition of water for drilling, including methods of acquisition, location of the
water source, and transportation of water onto the[Eité253

Similar to other states' general requirements for obtaining drilling permits, an operator intending to detter re

a well in Coloradd161 must submit an Application for Permid-Drill to the Director of the Oil ad Gas Consen¢

tion Commission. This application must indicate, among other things, the proposed well location and water wells
and other water sources within 200 to 400 feet of the welllje&254] The Director may "whhold approval of

any Application for Permito-Drill" if the Director "has reasonable cause to believe" that the proposed well "pr
sents an imminent threat to public health, safety, and welfare, including the environmEa65] If an operator

plans to commence "subsequent well operations" that will further impact the surface, including fracing, the operator
must submit a Notice of Subsequent Well Operations at least seven days before operations are anticipated to co

mence[FN256

Operators wanting to perform "enhanced recovery operations" such as fracing in Colorado must first sybmit an a
plication for authorization to the CommissighN257] Most of the detailed requirements for reportinigcluding

the type and amount of fluid as well as a chemical analysis of the[fN#58] - apply to underground injection

wells used to enhance recovery, not fraciBgt operations that intend to use fracing must include "[a] description

of any proposed stimulation prografiirN259] in their application for authorization. Colorado, like Texas and New
York, also has regulations faghe management and disposal of oily wastes, one of which includes "frac sand,"
FEN260] requiring operators to either dispose of the waste at a commercial solid waste disposal facility or through
land treatment. If theperator uses the land treatment option, the free oil must first be removed from the oily waste
before treatment, the oily waste "shall be spread evenly," and "[c]ontamination of ground water or surface water
shall be prevented[FN261] The Director may require a more comprehensive plan "[w]hen a threatened dr signif
cant adverse environmental impact from onsite land treatment ejSt62]

Due to the recent increase in shaleiitg, Colorado has also considered revising its oil and gas regulatiams to i
clude more environmentdl62 protections and allow more landowner participation in decisions on permits to drill;
deliberations were slated to be complete by the end of Sept@®08{FN263] A staff proposal from September
2008 suggested that the requirements for drilling and recompletion applications be modified to require an operator,
prior to drilling or commencing subsequent well operatiench as fracing, to give notice to "any party that has i
dicated a desire to receive it," rather than only to the surface owner of the property beindFié2éd] In the No-
tice of Subsequent Well Operations, thegarsed modifications would require an operator to provide:

to the surface owner or agent at least seven (7) days advance notice of subsequent well operations with heavy
equipment that will materially impact surface areas beyond the existing access rwall site, such as reconepl
tion or refracturing of the well, and specifically including plugging and abandonment of the well and finabreclam

tion. [FN265]

The modified rules in Colorado, if accepted, will pravietlatively comprehensive regulation of all aspects @f fra

ing, as they address the underground and surface impacts; they also provide specific opportunities for citizens to
voice concerns about a proposed fracing project. New Mexico has implemented shmaihges to its oil and gas

rules as fracing in the San Juan basin has become increasingly common; a new "pit rule" governing disposal of
wastes from oil and gas operations places limitations on chemical constituents sometimes found in fracing fluids
(although not referring to them as such), requiring operators to take special precautions when closing a pit that is
near groundwater. Operators must sample the area for chemicals like benzene or BIrz¥ne, toluene, ethy
benzene, and xylen&%63 - and @sure that they do not exceed designated concentration [RNR66]

Like New Mexico and Colorado, Pennsylvania has relatively strong fracing controls. Although it regulates fracing
as part of its general oil and gaegulations, it mentions fracing extensively in regulations and best management

practices aimed to control the environmental effects of oil and gas drilling. It also has separate regulatiss addres
ing the drilling and fracing of wells in the Marcellubae.
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As in other states, any operator wishing to drill for oil or gas in Pennsylvania must obtain a well [pé&a67

The application for a well permit must indicate, inter alia, the proposed location of théthesthame of all surface
landowners or water purveyors whose water supplies are within 1,000 feet of the proposed well location," and the
workable coal seams underlying the trdEtN268] There are special spacing régments for gas wells drilled in

coal areas. These wells must be "not less than 1,000 feet from other such wells," and 330 feet from thedract boun
ary, although exemptions are permitt@eiN269] The Pennsylvania Deparent of Environmental Protection may

deny a permit application if issuing the permit would violate "any applicable environmental statute, rulear regul
tion." [EN270] If the surface owner is not the same entity asoferator, the surface owner may file objections if

the owner believes that the proposed well location violates the rules or that the application has incorrect information.
EN271] A landowner or purveyor of water whopetiences problems with water quality or quantity after drilling

may request the Department to conduct an investigation, and the Department must determine within 45 days whether
the drilling caused the pollution. If there is a causal connection, or Bépartment presumes that the well operator

is responsible, the Department orders the operator to restore or replace the watefESNAER]. The Department
presumes that well operators are responsible for water paollotcurring within six months after drilling or e

pletion of a well that is withiri164 1,000 feet of a water well, unless the well operator provides an affirmative d

fense [FN273]

Pennsylvania also has specifiquirements for the disposal of waste and wastewater from drilling and frageing, r
quiring a control and disposal plan for fluids, including "stimulation fluids" (those used in frafng74] Its
regulations on "actities utilizing pollutants" are similarly stringent, requiring that operators submit "a report or
plan for activities" and stating that "[t]he Department will encourage the use of pollution prevention measures that
minimize or eliminate the generation ogtpollutant,” including "reuse, recycling, treatment and dispogail275]

To satisfy Pennsylvania's requirement for a plan for the disposal of fluids from drilling (and fracing), an operator
completes and implemengs"Preparedness, Prevention and Contingency (PPC) Plan for Oil and Gas Development."
EN276] In the plan, the operator must list the chemicals in the fracing fluids, including data on their toxicity, and
describe the astes generated and methods for cleandisposal, or reuse of wasfieN277] The operator must also
designate a representative to report pollution incid¢Rt$278] The managemengractices encourage operators to

use "[e]fficient [flrac [f]luids" such as foam frac and "[a] polymeric materi@N279] Further, the management
practices attempt to reduce surface impacts of drilling and fraciegueaging, for example, "unloading pad|[s]" to
prevent vehicles from carrying mud from the drilling site onto public rfad280] and asking operators to identify

all water sources that could be affected by activitirethe surface or subsurface before preparing the site or drilling.
FN281] Finally, Pennsylvania's management practices provide guidance on treating and discharging waste fluids,
explaining that some fracing fluids che treated and discharged on the surface of the site but that this method typ
cally requires the operator to acquire a National Pollutant Discharge Elimination permit (a Clean Water Act r
quirement) and a permit under Pennsylvania's Clean StreamgHM#282]

*165 Operators planning to drill for oil and gas in the Marcellus Shale formation in Pennsylvania must also submit
special water management plans and specific descriptions of the well site. Like other oil drilegasthey must

"develop and implement" a Preparedness, Prevention and Contingency (PPC) Plan including "a description of the
operation, pollution prevention measures, chemicals or additives used and waste generated, waste disposal methods,
incident response plans and corrective action plans, and an implementation schgdu®83] This evaluation must

show the water uses on the site prior to fracing and/or drilling and that the operator will protect the wager quali
necessary for those uses and will not "cause pollution." Further, the applicant must "[p]rovide chemical analysis of
the fracing fluids to be added to the raw water," a "sampling and analyzing plan for all fluids (associatea-with fra

ing) that are usedreused/recovered, processed/treated, stored and disposed," and describe how the fluids and
wastewater will be managed onsite or at the treatment facilities to which they will bg=5&184

Alabama, a state whereating primarily occurs in coalbeds, has a long experience with fracing regulation. It is the
only state to have regulated fracing through its Underground Injection Control program, although it now joins other
states in regulating through the general paimng process[FN285] Following the LEAF case, fracing was teg
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lated as "an injection well which is used for enhanced recovery of oil or natural gas" under the definition of Class I
injection wells in Alabama's undeund injection well regulation$EN286] An applicant for a Class Il well inje

tion was required to follow a twstep process. The first step was the application for drilling, conversion, or reentry

of a plugged and @mdoned well for injection purposes; the application required, among other things, a description
of the procedures for the proposed injection, the "estimated location of the base of the deepest" underground source
of drinking water, a description of whetiee fracing fluids would come from and what they would consist of, the
estimated pressure for injection the fluids, the amounts of fluids to be used daily, and proof that the *d6érator

has notified the public of the proposed fracing. The second stggying the "Application for Permit to Inject &

ids," required, among other things, a well bore sketch showing the depth of the injection formation and again, the
"base of the deepest" underground source of drinking water, an affidavit and statemeiffifigphe source of
injected fluids," and proof that the well would be protected with casing such that the "injected fluids cannot migrate"
to the underground drinking water sourfe@N287] Like Pennsylvania, this retatory system covered a range of the
effects of fracing, from the use of toxic fluids to concerns about the source of the fluid and the potential migration of
contaminants to nearby formations. In 2007, however, Alabama's Oil and Gas Board voted te"bBydhaulic
fracturing from the regulatory requirements of the Class Il Underground Injection Control Progtia288

Like most other states with fracing operations, Alabama now regulates fracing activities ttireugjhand gas
permitting process, although it has additional requirements to control the effects of fracing. Operators proposing to
fracture a coalbed must submit a $175 check with their proposal to fracture, and special approval from the Oil and
Gas Bard Supervisor is required before fracing commences. The Operators must provide the Supervisor with a
document describing the name of the coalbed and the depth of proposed fracing, maintain "an inventory of fresh
water supply wells within a one quarter enfladius" of the fraced well, and must "affirm to the Supervisor, it wri

ing," that the "inventory of fresh water supply wells have [sic] been evaluated and that the results of this evaluation
indicate that the proposed hydraulic fracturing operationsbeanonducted without adverse impact on any fresh
water supply wells or any fresh water resourc@SN289] The operator must also describe the likely maximum
length and direction of the fractures, and detail which tygdhiids and other materials will be used in the fracing
operation[FN290] The use of diesel fuel as a fracing fluid is prohibited. Finally, operators*ifisimaintain "all

records associated with each [fracingbposal” for at least three years following the completion of fracing.

FN291

This sampling of state regulations shows the wide range of fracing controls that exist today. Some states have only
basic regulations thaaddress fracing indirectly, while others have comprehensive requirements covering nearly
every step of the fracing process. Most states are, at minimum, collecting data on the fracing fluids used and the
formation that has been fractured. A few addressmporater withdrawal and disposal concerns specific to fracing.

And still fewer allow public participation in the decision to grant a permit to drill and frac, beyond complaints of
traditional neighboring landowner concerns such as drainage of the oilaarlaegeath their property. Few states

have banned the use of hazardous fracing fluids, and few have specifically addressed the concerns that arise where
fractures extend further than anticipated and enable fracturing fluids to flow into neighboring doematie f&

lowing Part discusses the implications of this regulatory structure, urging that both states and the federal government
should revisit their regulations after obtaining better scientific data on the range of the potential and observed effects
of fracing.

V. Regulatory Problems and the Need for Reform
The varying complexity and breadth of state oil and gas regulations suggests that some states are not adequately
protecting underground sources of drinking watsources that are of federal cene- from the impacts of fracing.
It is true that many fracing fluids are benidRN292] but others like benzene or formaldehyde can be toxicrat ce
tain concentrationf=N293] andare currently not directly regulated at the federal or state level in the context of
fracing. The EPA concluded in its 2004 report that "evidence suggests that coalbeds in 10 of the 11 maer coal b
sins in the United States are located at least partiathin underground sources of drinking watgfN294] And
*168 fracing activity in recent years has rapidly expanded in several shale formations throughout the United States.
Yet in a report questioned by members of @ess and an EPA whistleblow@FN295] the EPA determined that
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further research, was unnecess@fiN296] and fracing was ultimately exempted from federal regulaffeiki297

A. Federal regulatory failures
Despite the EPA's and several environmental and nationgbmodih groups' having conducted preliminary studies
of the effects of fracing, the full range of effects remains largely untesseslich, we cannot yet know the extent of
the regulatory failure, unlike a pollutant like MTBE, for which the gravity of regulatory problems is now widely
recognized[FN298] It is possible, however, to identify sevepabblems that foreshadow potentially grave concerns
for the future with respect to the effects of fracing. This is best accomplished by looking to the broader enviro
mental literature on regulatory failures.

A useful reference point is MTBE, which isrhaps the quintessential case study for regulatory decisions gone
awry. Tom McGarity provides a thorough analysis of these failures in his article, MTBE: A PrecautionareTale, d
scribing the several "critical points" at which EPA or Congress could havdeavthe regulatory pitfalls thate

curred for this groundwater contaminaiitN299] Given the potential effects of MTBE and its presence in drinking
water sources throughout the United States, its continued contamioétihese sourcdg&N300] raises regulatory

flags. McGarity discusses two critical steps in the MTBE regulatory process that may be relevant to fracing. The
first was the omission of MTBE from federal emissions reiipaln 1977, Congress amended the Clean Air Act to
prohibit the marketing of fuel used in vehicles with catalytic converters if the fuel was dissimilar to the fuels used in
emissions certification of vehicles. But the EPA was allowed to waive this eagent if*169 the fuel was unlikely

to damage catalytic convertefEN301] and was required to do so unless it commenced its own rulemakieg to d
termine that the additive might "reasonably be anticipated to endargpulitic health or welfare" or that it mha

aged an emissions reduction systéRiN302] In granting the MTBE waiver, the EPA failed to consider MTBE's
potential environmental and health effects, as it was not directayl @mngress[FN303] The second problem was
inadequate toxicity testing of MTBE under the Toxic Substances Control Act ("TSCA"). Although the EPA had the
authority under TSCA to require the manufacturer of a chemitetance like MTBE to conduct specific enviro

mental and toxicity testing, industry, after conducting extensive tests of its own, "launched a major effort" to avoid
time-consuming testing requirements imposed by the EPI304] The EPA entered into a consent order with the
major oil companies that used MTBE, wherein the companies agreed to conduct some tests on toxicity and human
health, but there were no provisions for environmental teq&inB05]

Somewhat similar to the course of the MTBE decisitaking process, both Congress and the EPA have made se

eral significant and potentially harmful decisions in the regulation of fracing. Just as industry obtained a waiver from
federal egulation for MTBE, Congress exempted fracing, with the exception of fracing with diesel fuel, from the
Safe Drinking Water AcEN306] And just as the toxicity data on MTBE remains woefully inadequate, information

on the environmental and health effects of the substances used in fracing is limited to the EPA study and several
smaller reports or white papets70 by government agencies and environmental and indbsisgd interest groups.

FN307] None of these provide adequate scientific data on the effects of fracing.

1. Insufficient or "Bent" Science
The theory of "unsound science" as a regulatory failure posits that agencies writing regulations rely on science of
guestionable guiy. [FN308] Often an attack launched by industfiN309] individuals and groups arguing for
"sound science" claim that an agency has "failed to consult with outside expertsdde bimsed interpretations of
scientific evidence,[EN310] or that further testing of a product or practice's danger would be flawed and would not
generate useful resulf$:N311] It is not only a onesided criticism, however: "Nearly everyone believes that society
is better off when governmental interventions are driven by sound science, rather than unfounded emotions."

FN312

But sound sciereis itself a politicallycharged critique and does not fully explain the problems with fracingaregul

tion. McGarity, for example, does not attribute the problems with MTBE regulation to unsound science, apart from a
lack of "decisioamaking informed by acomplete set of relevant toxicological and environmental fate data.”
FN313] Any lack of sound science, he argues, was due to industry's resistance to providing EPA with additional
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testing results on toxicity171 notEPA's failures[EN314] Similarly, in the context of fracing, industry has resisted
further scientific testingEN315] Aside from those problems, the failures of EPA's fracing emnahs result from a

lack of science, not "unsound" science. Although the EPA consulted with outside erpmEtisfrom industryits

study was not designed to be scientifically rigorous. Rather, it aimed to "review hydraulic fracturing processes, pra
tices and settings"; "identify incidents that had not been reported to the EPA"; and "review reported incidents of
groundwater contamination and any follayp actions or investigations by other partiggN316] Nowhere inits
description of the report did the EPA suggest that it would conduct scientific analysis of toxicological datex or toxi
ity pathways in human.

In a critique distinct from the question of sound science, Wendy Wagner and Tom McGarity have more recently
observed the problem of entities' "bending" of science: "where research is manipulated to advance econamic or ide
logical ends.'[EN317] The bending of science occurs through many paths. In the governmental contesigsagen

can convene federal science advisory panels that "might satisfy legal requirements [under the Federal Advisory
Committee Act] but are nevertheless badly imbalanced and therefore likely to reach a predetermined outcome,"
FN318] for example. Weston Wilson, an EPA whistleblower, argued that this sort of scientific "packaging”
FN319] occurred in the preparation of EPA's fracing report, urging that "EPA decisions were supporteddry a
Review Panel; however, five of the seven members of this panel appear to have aufrftiteest and may benefit

from EPA's decision not to conduct further investigation or impose regulatory condifieR820] Specifically, he
identified three industry expertsa "petroleum engineer with BP Amoco," "a technical advisor for Halliburton E

ergy Services, Inc.," and "an engineer with the Gas Technology InstitEi¢321] Two other members were an
assistant professor and a Colorado Qif2 and Gas Conservation Committee member who were formerly BP
Amoco and Mobil Exploration employees: Weston argued that these members had "an appearance of potential co
flict of interest."[EN322] Furthermore, Weston urged that the EPA failed to include on the Peer Review Panel EPA
professionals knowledgeable in specific industry fracing practices in each basin, "human and animal toxicological
effects,” or "goundwater flow regarding the fate and transport of [fracing] fluids in specific underground cond

tions."[EN323]

Although the EPA's scientific peeeview panel may have "been fairly balanced in terms of the pdinisw rep-

resented and the functions to be perform@@N324] as it contained members from at least three different areas
(industry, academia, and lab research), "balance" would ideally require more than represenitadioiduals from

various professions. More information on the EPA's procedures for appointing the board would be helpful, such as a
general discussion of whether and how the EPA determined that individual members did not have financial or other
conflicts of interest and whether the EPA followed up on any financial disclosures from panel participants that
raised potential confliebf-interest concerngEN325] The GAO, for example, has in the past faulted the EPA for
failing to evaluate disclosures on a peer review panel foBlit8diene, wherein several panelists "identifiecheo

pleted or ongoing research studies on the chemical that they had conducted," some of which had been supported by
chemical compangponsored @anizations, and another panelist "reported a prior-teng affiliation with a
chemical industry organization that had commented to EPA on its revised guiddiiNg26] The GAO concluded

that "while the above dizsures may not represent activities or affiliations that would necessarily preclude any of
these individuals from participatintl73 on the peer review panel, they do represent information that should be
evaluated by the staff's office before finalizig $election of panelistsfEFN327] Since the GAO's report, theiSc

entific Advisory Board has reformed appointment procedures, requiring, for example, new -@f+fiterest forms

eliciting more disclosure, as well as/estigation of a panelist's appearance of partidhi328] But these reforms

may not be enough, as the process still assumes that "institutionally driven viewpoints" are "facially irrelevant" to
the question of Hance and thus fails to "gather relevant information on the real or apparent biases of panelists.”

FN329

In sum, with respect to panel composition for the EPA's report on fracing, there is no information sugfuggsting

the panel was in fact biased, although the industry affiliations create strong appearancesmgfantality: the

EPA relied on data from Halliburton, Inc. and the Gas Technology Institute in its fEpP&30] and also included
employees of these companies on its peer review panel. Of graver concern, however, is another method of "bending
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that may have occurred in preparing the report: the "hiding" of science, which occurs when an individuali-or organ
zation omis data or analysis from a report or presentafieN331] McGarity and Wagner, for example, point to a
National Marine Fisheries Service report, wherein a scientific panel suggested a particular distinction in ehdangere
species designation (separating wild salmon from hatchery salmon), which the panel deleted from its final report in
2000.[FN332] Similarly, they discuss an incident wherein the FDA prevented a staff scientist fes@nping a
metaanalysis with important results to an FDA advisory commifel333] A group of Representatives expressed
concern that similar dafaiding may have occurred in the midst of the EPA'84 fracing reseah. A letter from

Henry Waxman in October 2002 stated:

Two weeks ago, congressional staff working on the energy conference met with EPA officials to discuss the risks
posed by hydraulic fracturing to drinking water sources. The congressional stafiseeking information about
whether the energy bill should contain a provision that would potentially exempt hydraulic fracturing from EPA
regulation. At that meeting, congressional staff pointed out that data from an August 2002 report by EPAwnN hydra
lic fracturing showed that hydraulic fracturing could result in benzene and other toxic chemicals in underground
source of drinking water at levels that exceeded federal drinking water standards. A week later, howeves; EPA pr
vided congressional staff with rew analysis, using changed numbers. This new analysis showed that hydraulic
fracturing would not produce benzene levels in drinking water sources that were above the federal standards. The
explanation of these sudden changes was that they were 'baseddbadk’ from unidentified industry sources.

FN334

The EPA responded, stating that there "was no alteration of data" and that "in preparing the Septembep-20/23 Su
plemental Material, there was no discussion by Agestaff with industry sources or other§EN335] Represerat-

tive Waxman wrote another letter, however, urging that "[b]oth of these assertions are contradicted by the document
dated September 18, 2002 that EPA staffegiy my staff."[FN336] He reproduced tables from that document,
showing benzene levels at the edge of a fracture zone at concentrations higher than the federal standard, and a r
vised table from a later report showiloyver concentrations, with an explanation that "EPA confirmed the volumes
and calculations used to estimated paifitnjection and edge of fracture zone concentratiti¥& with industry

sources. Based on that feedback, we changed thegdfdimection mncentration to more accurately reflect tlee a

tual density of the gelater mixture.'[EN337] Waxman's letter also responded to the EPA's argument thathis co
plaint "'seriously undermines attempts to base environmeetisions on sound sciencgFN338] He explained

that "[i]n fact, the whole purpose of my letter was to understand whether the basis of the 'changed' dat@-in the Se
tember 18 document was good science or the palliidluence of companies that benefit from the revised data.
Your insistent denials that EPA did anything improper do not answer the important questions raised by my letter."

FN339

In addition to potentially "bendg" science, many portions of the report are simply not "scientific" and are instead
based in generalized conclusions. In discounting the effects of toxic substances used in fracing in its final report, for
example, the report concedes that "some of thdgland fluid additives" used in fracing "may contain constituents

of potential concern[EN340] It then lists in table form "examples of chemicals found in hydraulic fracturing fluids
according to [material safety @asheets] provided by [fracing] service companies, and potential human Health e
fects associated with the producfEN341] These are of course only examples, and the report fails to provide a
comprehensive analysis pbtentially harmful components of fracing fluids. The report includes fifteen products of
potential concern[EN342] whereas one health analyst has testified that there are at least 171 products and 245
chemicals withi those products used for natural gas developniEhit343] Although her testimony focused on
fracing, this analyst did not specify, however, whether these products and chemicals were components of fracing
fluids or gagproduction more generalljEN344

*176 Second, and more importantly, the EPA's report is too general to provide adequate data on risk. It emphasizes,
for example, that "[i]t is important to note that information preéed in [material safety data sheets] is for pure
product. Each of the products listed in [the table of constituents of potential concern] is significantly diluted prior to
injection."[EN345] In the descriptive textrpceding the table, the report relies upon industry data, BLM reports, and
three site visits to identify the typical dilutions of each constitéhi346] But this does not explain how eachcfra
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ing product, as dilutedr mixed with underground water or environmental media, will act. Nor does it explain the
guantities of the constituents of various fracing products that are likely to remain following recovery of fracing fluid
from the ground: for fluids that do not mixel with water, substantial amounts may remain underground, as me
tioned elsewhere in the EPA's repdRN347] Although the report discusses quantitative estimates for recovery in
general [FN348] it does not specify fluid types, and it recognizes that there are factors likely to reduce ¢he effe
tiveness of recovenfFN349] All of these details may have been too specific for an EPA "Phase | "stuldgrein

the objective was to "assess the potential for contamination of [underground sources of drinking water] due to the
injection of hydraulic fracturing fluids into coalbed methane wells and to determine, based on these findings,
whether further sty is warranted.[EN350] As Administrator Whitman emphasized in a letter, "[tjhe Study was

not designed, nor does it claim to be, a detailed;spiéeific risk assessment of all potential locations for coalbed
methane*177 hydraulic fracturing.[EN351] But after recognizing the "potential concern” of several human health
effects related to fracing fluid constituents, including potential "[c]hronic effects/ [c]arcinogenicity," afeattin-

gestion, "eye, skin, respiratory irritation," "liver and kidney effects," "heritable genetic damage in humans," "tissue
damage," "discomfort, pain, coughing, dermatitis," "permanent eye damage," "eye, blood, liver, kidney, feart, ce
tral nervous gstem and spleen damag@fN352] and other effects, the report, instead of suggesting that mere sp

cific scientific data would elucidate these concerns, determined that no additional study was [Ré&&fR]. The

report concluded that none of the chemicals of potential concern, aside from diesel fuel, were on the Contaminant
Candidate List to be evaluated by EPA's drinking water program. Two of the potential constituents of ziadern |

in the EPA's fracing report, including ethylene glycol and methanol, are now on the candidatid 3i54]

The EPA further stated, in concluding that chemicals other than diesel were not of major concern,

EPA does not believe that the other constituents potentially contained in fracturing fluids are introduced through
coalbed methane fracturing in concentrations high enough to pose a significant threat to [underground sources of
drinking water]. First, its EPA's understanding, based on conversations with field engineers and on witnessing
three separate fracturing events, that fracturing fluids used for coalbed methane fracturing do not contain most of the
constituents listed [in the table of constituentpatential concern." Second, if the constituents were used, EPA b
lieves some of the same hydrodynamic phenomena listed in steps 2 and 4 (flowback and dispersion), stpp 3 (adsor
tion and entrapment), and potentially step 5 (biodegradation) would minithr&the possibility that chemicals
included in the fracturing fluids would adversely affect [underground sources of drinking \\iEth5]

This is not a scientific result. First, the EPA's conclusions, as indibgtéd language, are often based on limited
"beliefs" and assumptions and on small samplésee field visits, references to BLM studies, and "conversations"
with industry,[FN356] for example. The "steps" to whichet EPA refers as mitigating contamination in the context

of diesel constituents include general conclusions such as "dilution may significantly reduce concentrations avai
able to drinking water wells, especially when they are great distances from thealicyfteecture” and "entrapment

of gel may reduce the availability of [the contaminant] to the surrounding groundwgtéB57] While these ge-

eralized "steps" are based on discussions of literature reviewed andyirdhtstfFN358] many of the discussions

lack citations. The report states, "Dilution can have a significant effect on the [chemical constituent] concentrations
that could migrate to drinking water wells, especialljhdge wells are hundreds to thousands of feet from a trydra
lically induced fracture," but provides no citation, aside from later referencing a source that defines "hydrodynamic
dispersion.[EN359] It also provides no tation for its conclusion that "[a]s groundwater flows through a formation,
chemicals such as [diesel constituents] may be retarded by adsorf#A60] Its discussion of adsorption in its
chapter on the "Characteits of Coalbed Methane Production” is similarly general and in that context, describes
adsorption as a barrier to recovery of fracing fluids, suggesting that although adsorption could potentially retard the
flow of fracing fluids into groundwater (a progiion unsupported by citations179 it could also prevent theet

covery of fracing fluids from the grounfEN361] This alternate discussion of adsorption also recognizes ttiat "a
sorption to other surrounding geologitaterial (e.g., shale, sandstone) is likely to be mininfeN362] Furthe-

more, the report concedes at times that specific information was not available for the mitigating effects to which it
cited. With respect to thdegradation of diesel in groundwater, for example, the report explains that "[n]Joanform
tion was found about the occurrence of biodegradation or biodegradation rates of [diesel constituents] in coalbeds or
surrounding rock.'[EN363] In discussing adsorption of contaminants in coalbeds and dilution of chemicals after
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injection and prior to their migration to wells, the report recognizes that "quantification of adsorption is difficult in
the absence of laboratory oresgtpecific studies[EN364] and that

EPA does not provide estimates of concentrations beyond thegfenjéection in the final report. Developing
such concentration values with the precision to compare themairfram contaminant levels] would require the
collection of significant amounts of sipecific data. This data in turn would be used to perform a formalsisk a
sessment, considering numerous fate and transport scenarios. These activities are beyopd tfehis Phase |

study.[FN365

In sum, the EPA report is not a rigorous scientific analysis of the specific impacts of fracing on human health or the
environment- whether "bent" or not. As such, it provides inquigte data and analysis to determine potential i

pacts on human health and specifically, whether the risks are sufficiently low to merit exemption from the Safe
Drinking Water Act.

*180 2. Agency Capture

The EPA's conclusion that further study of fratngffects may also have been the result of agency capture
another type of regulatory failure. The theory of agency capture observes that agencies are likely to be influenced by
interested industry players, which often lobby and provide data to the egehat write regulations and influence
statutes[FN366] Individuals, environmental neprofits, state regulators, and industry stakeholders all made their
views heard prior to the EPA's final report and Congress' pttemof fracing from the Safe Drinking Water Act.
But industry and state regulators, who have a stated intent of advocating for "environremntatyways ton-
crease the supply of American energlyN367] and "statésrights to govern petroleum resources within their- bo
ders"[EN368] may have had the upper hand. In 2000, 35 industry associations opposed EPA's study, urging,

The sheer magnitude of fracturing jobs is indicathvt no environmental problem exists that is not already co
trolled under existing state programs. In fact, this judgement [sic] was clearly verified by a study done by the
Ground Water Protection Council at EPA's request But now, because "EPA has reeebatdand written reports
from several environmental interest groups that practices associated with methane gas production from coal beds has
resulted in contamination of their underground drinking water sources," EPA is choosing to ignore this ponderous
body of evidence to initiate its study. There is no clear justification why "several" reports can trigger a study of the
magnitude EPA is proposing. Based on the study design, it will take EPA roughly 18 months to determine whether
these "reports" are smmpelling that they offset a history of over a million hydraulic fractutit®l jobs and the
Ground Water Protection Council analysis EPA has used the Court decision [LEAF] to generate this overly broad
and obtuse studyEN369]

In 2001, Halliburton allegedly asked EPA to complete its slated investigation of hydrofracturing in time for-a "Cab
netlevel gathering” on energy issues, but the EPA "balked" at preparing a report in such a short time frame.
FN370] Following the completion of the report, industry vigorously used its results to lobby Congress. In October
2003, for example, the American Exploration and Production Council urged,

In view of the 2002 EPA study findings, the 108th Congress the House of Representatives adopted atstraigh
forward provision to prevent hydraulic fracturing from being regulated under the EPA [underground injection co
trol] program Now, the 108th Congress can and should move quickly to padsubke's simplified legislatiomi
cluded in recent comprehensive energy bill Conference Committee frafsr1

The Interstate Oil and Gas Compact Commission, a group of state regulators, called the legislatipnsitstiogy,
"President Bush signed into law the new energy bill this summer, which includes the IOGCC's proposal to resolve
the hydraulic fracturing issue and brings several years of hard work by the Commission to fifihY.2] While

the extent to which industry pressure in fact affected EPA's conclusions and Congress' exemption of fracing from
the Safe Drinking Water Act can only be surmised, industry had a strong stake in both the outcome of the report and
the legslation, and made its views on the matter clear.

*182 B. Recommendations for reform
The EPA's and Congress' initial regulatory failures in the area of fracing suggest that reform is needed to ensure the
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production and analysis of better data and thetement of harnpreventing regulation in the face of incomplete risk
information.

1. Generate More Data and Complete a Comprehensive Study of Fracing and its
Effects

Given that oil and gas production companies are injecting hazardous fluids into simaticios and coalbeds at an
increasingly rapid rate without federal oversight and, sometimes, without adequate state controls, a mere compr
hensive and scientifically rigorous study of the effects of fracing is imperative. A federal study will require close
collaboration with states, but combining the states' information into a larger report is vital. It will provide a broad
picture of the extent of fracing activity throughout the United States, including information about the regions where
it is most prevant, the differing environmental concerns in these regions, and the existence of affected resources
that cross state boundaries, such as large underground aquifers. A comprehensive study should investigate fracing
not only in coalbeds but also in shaldsshould focus particularly on fracing occurring in regions where the fraced
formations are close to human populations and underground drinking water sources, although it should not ignore
the potential for fracing contaminants to remain in areas thatlat@yexperience population growth. Finally, the
study should look beyond direct and indirect injection and contamination of underground drinking water; the study
should investigate diminution of drinking water supplies caused by the large quantitiesunéfigater pumping
sometimes required for fracing, and also consider the effects of surface or underground disposal of wastewater from

fracing.[FN373]

A national, comprehensive, sciergased report on fracing is natnovel concept, and there may be sufficiesit p

litical will to make it happen. Senator Jeff Bingaman, former Chairman of the Senate En@3ggommittee, and
Senator Inhofe, Chairman of the Senate Committee on the Environment and Public Works, profudsidtianal
Academy of Sciences study of hydraulic fracturing” in a provision that passed by 78 to 21, although it ultimately
failed because it was attached to the 107th Congress' energy bill, which never [pa¢3éd] As Senator Inhofe,

one of the bill sponsors, argued, "wglbunded and academically rigorous science, and not special interest groups
and trial lawyers, should be the foundation for regulatiffiN375] While theEPA made a first attempt at the stie

tific side, it was incomplete and was less insulated from political forces on both sides of the issue than an NAS study
would be.

In addition to having political support from both sides of the aisle, a comprehesg@wifie study of fracing

would benefit many people in addition to the government, environmental groups, and concerned citizens. If fracing
in many regions is indeed benign, operators can use the results of the report to persuade citizens thatlfnating wil

be as invasive as citizens may fear. It will also benefit states, providing information as they revise regulations, as in
Colorado, or as they update their environmental impact assessments, as in New York. It will produce the "scientific
observatiorof [fracing] associated contamination” that the Ground Water Protection Council argued for 8 oppo

ing federal regulation ungrounded in scien€&376] Furthermore, a report that investigates fracing with all types

of fluids, in all regions, and in all types of formations, may verify and provide further support for many state regul
tors' belief that fracing in their shales or coalbeds poses few threats that are unaddressed by current regulation.

2. ReConsider the Ragdation of Fracing under the Safe Drinking Water Act
Although only a thorough scientific study will determine the breadth of regulation needed, there are known risks of
fracing that should be addressed immediately. The gravest coneerhone that is nsb easily regulated within
existing statutory frameworkis groundwater contamination. The EPA report on fracing recognized that same ha
ardous fluids are used in fracing, that fluids are ofte84 injected into formations at high volumes (a maximum
avemrge of 150,000 gallons per well, and a minimum average of 57,500 gallons pefRidI}7] and that not all
fluids are removed podtacing. The rate at which the fluids are removed from the formation after fracirgg var
from 30 to 61 percent in studies summarized by the EPA, although some predict that total recovery could be as high
as 68 or 82 percentEN378] Furthermore, the recovery process lasts 10 to 20 yj@ai879] meaning that nearly
all of the fluid initially injected may remain in the ground for years before being even partially recovered. The EPA
report also recognizes that fluids can leak away from the hydraulically induced fractaremaller secondary fca
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tures" and "become trapped in the secondary fractures and/or pores of porougHd8RJ] "[SJome fluid can-
stituents may not completely mix with groundwater,” thus preventing their rgcousen the producer pumps
groundwater as part of the production procésbl381] Of greatest concern is the EPA's acknowledgement that
some chemical constituents in fracing fluids that are not captured in recoverjikeWlibe transported by grodn
water flowing according to regional hydraulic gradienf§N382] and its conclusion, without adequate scientific
support, that concentrations of contaminants in the aquifer would beiexiffy reduced as a result of processes
such as adsorption and dilution to avoid substantial human [RKN8&83]

Because some fracing fluids are injected directly into groundwater sources and may contaminatsutbesge s
Congress should consider repealing the exemption of fracing from the Safe Drinking Water Act. Efforts along these
lines have already commenced, although they may not be ultimately successful. On September 29, 2008, Represe
tative Diana DeGette of dorado introduced a bill "[tjo repeal the exemption for hydraulic fracturing in the Safe
Drinking *185 Water Act."[EN384] The bill was referred to a House Committge\l385] howeve, and does not
appear to have made progress. Further congressional attention to this matter is important.

Even if all states had relatively comprehensive protections against pollution of underground drinking water by fra
ing, there are valid argumentsrffederal regulation under the Safe Drinking Water Act. Underground sources of
drinking water are of national concern, yet the existing state protections tend to address pollution of local sources of
water, focusing on landowner wells or local lakes,astre, or aquifersfEN386] A contaminant released urrde
ground will not necessarily remain where it is released. Particularly with fracing, which may induce or lengthen
fractures of unanticipated size or connect fracturesne formation to another naturally fractured formation, the
migration of pollutants underground and across state lines is difficult to pf€di&87] Despite improved techho

ogy to better identify natural fractiwend underground formations, the impact of a pollutant released thousands of
feet below ground remains unpredictable, not only for landowners lacking the technology to identify underground
pollutants and bring a nuisance or trespass suit, but also &mtists who must drill thousands of samples @ pr

duce a complex model that determines the pollutant's location and migfatit#88] Furthermore, even in an area

that is currently sparsely populated, a fracing fllidttenters a formation or an underground drinking wkit86

source may remain there for decadési389] posing problems for future inhabitants. The Safe Drinking Water Act
was designed to protect against these vgrgayof concerns: originally aimed at problems arising from statearegul
tions of varying effectivenesfzN390] the Act attempted to unify drinking water regulation to ensure that il co
munities were protected againsintamination of their drinking water sourc@sN391] And the Underground Inge

tion Control program in particular was a direct response to the dearth of federal limitations on ground water poll
tion, as Congress worridtlat underground water sources were not adequately protgeatsd2]

Certain federal regulations already apply to fracing, highlighting the need for federal regulation of activities with
effects beyond the jurisdion of individual states. In Pennsylvania, for example, operators disposing of ce#ain ha
ardous fluids on the surface must first obtain a National Pollutant Discharge Elimination System[R¢89]

under the federaClean Water Act. New York also alerts drillers to the possibility that there may be threatened or
endangered species on the fracing site, raising the possibility of Endangered Species Act reski¢E045.

Various industry members, and even the Department of Energy, have vehemently argued against federal regulation
of fracing, urging*187 that state regulation is adequ&395] and that federal intervention will add anothen<

fusing and costly regulatory layer to the procgg$\396] Drilling companies' objections to more regulation,
whether at the federal or state level, are understandable. The oil and gas industry is already helatéd, regu
FN397] and national companies wrestle with numerous state regulations, many of which are inconsistedt. But fe
eral regulation of fracing under the Safe Drinking Water Act should pose few problems for indfrairing indeed

poses low risks to underground drinking water: the Underground Injection Control regulations only require states to
"prevent underground injection which endangers drinking water soJf€898] Although the permit applicant

must "satisfy the State" that its injection will not endanger these sollF¢¢399] this process will not be overly
burdensome for permit applicants who plan to frac using relatively benign fhuiits formations isolated from
drinking water sources.
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3. Evaluate State Fracing Policy and Regulations
In addition to Congress' seriously considering thactusion of fracing within the Safe Drinking Water Act, more
is needed at the state level tideess environmental effects that extend far beyond injectiegardless of whether
federal regulation occurs. States should use the information from a comprehensive scientific study to revisit and
potentially update their regulations and best manageprtices[FN400] In states like Montana, where most
fracing is occurring188 far from concentrated human populations and in formations that are generally isolated
from drinking water sources, and in states like Nk, where the fracing occurs "thousands of feet belowkerin
ing water sources," state regulators tend to believe that general regulation through the permitting proeess is ad
guate.[FN401] A national study would, howev, allow these states to consider a range of potential environmental
impacts beyond groundwateglated concerns and to identify whether or not further regulation is necessary.

Some states, like Colorado and PennsylvdifiBl402] have already begun or completed this process. This "re
visitation" of regulation should focus on methods for reducing the amount of water required for a fracing operation,
surface impacts of the fracing operation on local plant and animeikspéhe use of netoxic fracing agents, better
methods for removing more of the excess sand and proppants from the formation, and on ways to reduce wastewater
from the fracing operation and to filter the wastewater before disposing of it. Statesténatime that fracing is
insufficiently regulated have good examples to build from, such as Pennsylvania's oil and gas management practices
and Marcellus Shale permit requirements, which cover everything from the surface impact of roads leading to fra
ing operations to concerns over plant and animal biodiversity on the drilling site, the amount of drawdown from
local groundwater sources, use of public water supplies, and disposal methods for wastewater. Statesishould co
sider all of these "cradle to graveffexts when regulating and should also provide specific opportunities for citizen
input; citizens near fracing operations may be the best watchdogs for state regulators who do not have the time and
resources to monitor each and every fracing operation.

Furthermore, states that have not yet done so should ban the use of fracing fluids for which there is natianal conse
sus of a danger d¢fl89 contamination. Diesel fuel should be the first regulatory folgd403] Although the EPA

in 2003 "entered into a Memorandum of Agreement with three major service companies to voluntarily eliminate
diesel fuel from hydraulic fracturing fluids that are injected diredyN404] into underground soces of drinking

water during coalbed methane development, and industry representatives at the time "estimated that these three
companies perform approximately 95 percent of the hydraulic fracturing projects in the United Sthité85] the
agreement is not enforceable, as it provides that "[ajny Company or EPA may terminate its participation in this
[memorandum of agreement] by providing written notice to the other signatories Such termination as tmthat Co
pany will be effective 30 days after the receipt of written notice and will result in no penalties or continuiag oblig
tions by the terminating companie$EN406] Nor is there any guarantee that the three companies that shgned
Agreement BJ Services Company, Halliburton Energy Services, Inc., and Schlumberger Technology Corporation
will continue to maintain this large percentage of production. The EPA report also fails to explain where the five
percent of injection withidsel fuel identified in 2004 might still be occurring. If operators are still fracing wéth di

sel fuel near water sources serving substantial populations or in particularly sensitive areas, the memorandum of
agreement is not enough. Nor does the EPA'srtatiscuss whether the service companies who have voluntarily
agreed to stop using diesel fuel in fracing have in fact stopped; there is no discussion of monitoring.

There is some federal protection against diesel fuel contamination of groundwatet loads#cing, as the Safe

Drinking Water Act, even after revision in 2005, includes diesel fuel used in fracing in the definition of underground
injection, thus requiring states to control its use in their underground injection progf&87] Under the EPA
regulations enacted under the Act, states must have regulations at least as stringent as the federal regulations in order
to have primary*190 enforcement authority over underground injection activi{iesl408] and the federal regad

tions provide that "[n]Jo owner or operator shall construct, operate, maintain, convert, plug, abandon, or conduct any
other injection activity in a manner that allows the movement of fluid contaariggontaminant into underground

sources of drinking water" if the contaminant would violate relevant drinking water reguldidtE)9] But an
underground injection program does not cover the other potential problgimdiesel fuel, such as surfaceneo
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tamination from the disposal of fracing fluids. Given the consensus over the risks of diesel fuel in fracing, a ban on
this practice by states would provide a better guarantee against all types of environmental abatathan does a
memorandum of agreement signed by the oil and gas industry and the EPA in 2003 or states' underground injection
control regulation.

States should also consider banning or tightly controlling other fracing fluids that have alreadgeln¢iéed as
risky. [EN410] EPA concluded in 2004, for example, that

[a]ccording to information gathered from [material safety data sheetsjt@mneconnaissance of fracturing jobs,
and interviews with service agpany employees, some hydraulic fracturing fluids may contain constituents of p
tential concern Constituents of potential concern include bactericides, acids, diesel fuel, solvents, and/or alcohols.
Although the largest portion of fracturing fluid consgitis is nontoxic (>95% by volume), direct fluid injection into
[underground sources of drinking water] of some potentially toxic chemicals does takgFRiatEl ]

*191 In identifying and considering control optionsg fearmful fracing fluids, states should investigate whether any
new toxic agents have been introduced as fracing fluid constituents since EPA's study, as fracing activity has i
creased substantially since the study was complgteni12

4. Highlight and Encourage Successful Private Efforts of Companies
The importance of the private sector in reducing the environmental effects of fracing also cannot be averemph
sized. As the technology and techniques of fracing havaraed, so has the technology for reducing the cantam
nation and waste generated by fracing. Collaboration between GE and a corporation in MidlandERexXas for
example, has resulted in a water distillation prediat reclaims nearly 70% of the wastewater from oil and gas
fracing operationgdFEN414] This could greatly improve fracing operations in states like Texas, where GE estimates
that there are more than 50,000 permitiesposal wells for wastewatdEN415] GE plans to first make this process
available to the "Barnett, Fayetteville and Appalachian Shale natural gas drilling" operations, "locations notorious
for difficult-to-treat wastwater."[FN416] Private companies, as demonstrated by the EPA's report, haves-also r
sponded to landowner concerns by purchasing property polluted by methane after coalbed fracturing or providing
replacement water whefnacturing or related operations polluted nearby wells, although some landowners co
plained that supplies were not adequate. In Pennsylvania, companies are required to restore or replace landowner
water supplies polluted by fracing or related activitiethéf Department of Environmental Protection finds that there
is a causal connection between the operation and polldti®2] FN417] but some regions have no formal dan
owner compensation progranjsN418] States should consider implementing compensation or mitigation eequir
ments similar to Pennsylvania[§N419] for situations where landowners' water or land has been harmedcby fra
ing, and in he meantime, companies should diligently address valid landowner concerns and, ideally, pravent poll
tion before it occurs.

Some oil and gas companies are already taking the initiative to work with communities and listen to their concerns
about environmetal effects: one production company at an unconventional gas production conference in Canada
communicated the importance of, "[a]t an early stage," giving the community "pspjecific information, offering

the "opportunity to voice concerns," and "urstand[ing] community values/visionfFN420] In conducting a dri

ing project, the company "[i]nitiated [a] broad environmental and heritage resource assessment” and evaluated the
"potential footprint" of production, tile holding periodic open houses and fostering communications with the
community along the wayEN421]

A national report will support these types of private efforts, allowing production companies to identifyathefare
high risk of pollution or groundwater depletion from fracing and to implement strategies to avoid these risks. It
could also identify projects where impacts were reduced as a result of production companies working with comm
nities or implementing pbition prevention and water saving strategies for their fracing operations. Such efforts
should be highlighted and further encouraged by regulators and industry leaders.

*193 VI. Conclusion
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Although fracing has existed for more than half a century,stdmy recently boomed as a result of rising energy
prices and declining production from conventional sources. With this boom, operators around the countnt-are injec
ing an array of fluids into an array of formations. Some of the techniques pose gragmspparticularly those in
shallow coalbeds over drinking water sources, while others are purportedly benign. But no one knows the full range
of effects because they have not been adequately researched. The EPA's report is the most comprehensive to date,
but was part of a highlgharged political process and was never completed, because the EPA concluded, perhaps
prematurely, that further study was unnecessary. Furthermore, the report investigated fracing in only one type of
formation- coalbeds and ass&sed the impacts of one stage of fracing, failing to seriously consider concerns such
as groundwater depletion and surface disposal of fracing waste. The highest regulatory priority for fracing should be
the instigation of a federal, scientifically rigosteport prepared by the National Academy of Sciences or a similar
"neutral" body and a simultaneous regulatory-fiskting mechanism.

Next, based on the data contained within this report, and given the risks of certain types of fracing, Congdess shoul
consider reversing its 2005 exemption of fracing from the Safe Drinking Water Act; it should not wait to commence
this process pending the completion of the report, although the report will be essential for future statutony-and reg
latory decisions. Whatser the technical distinctions of the definition of "injection," fracing sometimes involves the
pumping of toxic fluids into formations that are part of an underground source of drinking water or close to a water
source, and it may present serious coneéon the quality of intraand interstate sources of water. The Safe Rrin

ing Water Act was meant to address these very types of concerns, stating in the 1996 Amendments thak-'safe drin
ing water is essential to the protection of human hedliN422] The Safe Drinking Water Act is also premised on

the idea that a "sound scientific basis" should inform all regulafieig23] - suggesting that a comprehensiee r

port on the effectsf fracing is in order. It also rests 6094 the priority that "states play a central role in tire i
plementation of safe drinking water programs" and need "appropriate flexibility to ensure the prompt and effective
development and implementation of dringiwater programs.[FN424] Federal regulation of fracing with respect

to the injection of fluids into or near underground sources of drinking water need not be viewed primarilg-as an a
ditional costly layer; in anothdight, it is a part of the alreaegxisting amalgamation of regulations that govern
fracing - whether those are controls on surface disposal of fracing wastes and similar drilling wastes under the N
tional Pollutant Discharge Elimination Act, as referahoethe Pennsylvania regulations, or controls on the quantity

of water used for fracing under Texas state water law. And while a federal statute certainly adds a layer B this exis
ing amalgamation and is burdensome in some resgéig25] it is an important layer in regions where fracing

may cause environmental and human health concerns.

Finally, states should use the report tigdt and update their oil and gas regulations and to ensure that tha-regul
tions adguately cover the impacts of fracing. Specifically, they should ensure that landowners bordering a frac site
receive prior notice and an opportunity to voice concerns and that regulations address fracing from cradle to grave,
including the type of fluid wed; the location, extent, and spacing of fracing; the quantity and source of water used;
and disposal methods. Much of this regulation can, and already is, occurring through the general state permitting
process, where operators are traditionally requivediescribe on an application the location and techniques bf dril

ing as well as disposal methods for wastes.

The extent to which potential federal regulation and revised state regulation of fracing will in fact be burdensome
and costly remains to be seeéxscientific report will inform the need for regulation and in many regions mhay bo

ster the claims that fracing does not require more regulation than already exists. But for the known risks, and the
risks that emerge from a comprehensive report, regslanaist not turn a blind eye. In the rush to extract essential
resources, a process which itself contributes to human wellbeing, other aspects oft@fnaallbeing- the qui

ity of the environment and public healtimust not be cast aside as a mereeidiment to progress.

FNal]. Hannah Wiseman, Visiting Assistant Professor, The University of Texas School of Law, Emerging Scholars
Program; A.B. Dartmouth College; J.D. Yale Law School. The author wishes to thankserefeynn Blais, Tom
McGarity, and Wendy Wagner, and her husband Samuel Wiseman, for their comments, edits, and suggestions.
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[ENG6]. Id. at App. Al.

[EN67]. Id.

[EN68]. Id. at 75.

ENG9]. Id. at 21.

[EN70]. Id. at 24, (quoting40 C.F.R. o 144)3

EN71]. Id. at 5.
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EN72]. Id. at 16.
EN73]. Id.
EN74]. Id. at 62.
EN75]. Id. at 63.
EN76]. Id. at 67.
EN77]. Id.
EN78]. Id.
FEN79]. Id. at 63, 64.
EN8OQ]. Id. at 64.
EN81]. Id.
EN82]. Id. at 68.
EN83]. Id. at 69.

EN84]. Id.

PEREEEEEERE S

FN85]. Id. at 610; see alsdegal Envtl. Assistance Found., Inc.W.S. Envtl. Prot. Agency, 118 F.3d 1467, 1471
(11th Cir. 1997)discussing foundation members' claims that their water quality was diminished after fracing).

FN86]. EPA 2004, supra note 7, atl6.

EN87]. Id.

:

FN88J. Id. at 610, 611.
FN89]. Id. at 611.

FEN9OQ]. Id.

EN92]. Id. at 614.

Id. at 615.

EN91]. Id.
FN93].

FN94]. For example, in Alabama, where a woman complained of strong odors in her drinking water as well as
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black coal fines and a milky substance, water analyses by the Oil and Gas Board, the Alabama Departmient of Env
ronmental Management, and EPA Region 4 "indicated that the water well had not been contaminated as a result of
the fracturing operation.” Id. atBl.

EN95]. For example, "[o]ne [BLM] study reported that 34 percent of the 205 domestic wells tested in the county
showed measurable concentrations of methane." Id6atée also id. at-B (discussing how the Sauan Regional
Authority "confirmed" a man's "report of methane contamination" and found other contaminated wells in the area);
id. at 66. (discussing how BLM sampling showed that "Fruitland produced wateater from wells in a shallow
aquifer that is ith hydraulic communication" with coalbeds in a formation in the San Juan Bakowed that the

water "contained 680 ppm" total dissolved solids, "primarily bicarbonate," and that "other domestic wells in the area
did not").

EN96]. Another individual in Alabama reported that her well was hissing and full of methane gas. ThédEPA o
served that Alabama's Oil and Gas Board "tested this drinking water well, but only looked for naturally occurring
contaminants. EPA also sahag and tested this drinking water well, but not until 6 months after the event. iNo me
tion is made of the analytical results obtained from the drinking water well by these agencies.~1Itl. at 6

EN97]. Id. at 614.
FN98J. Id. at 63.

FN99]. Id. at 616.

[FN100] Id. at 75.
[FN101] Id. at 73.
[FN102] Id. at 75.
[FN103] Id. at 21.

EN104]. Id. at 21 - 2-3, 2-6.

FN105]. Id. at 27.

FN106]. EPA employees and Members of Congress have questioned the validity of the report itself andrits precu
sors. See, e.g., Wilson, supra note 12, at 1, 5 (referring to the EPA's fracing report as "scientifically unsound and
contrary to the purpes of the law," including a technical critical analysis of the report, and stating that "five of
EPA's severimember Peer review Panel appear to have conbiiebsterest”); Letter from Henry Waxman, Tom
Lantos, Major R. Owns, Edolphus Towns, Paul E. Keskip Patsy T. Mink, Carolyn B. Maloney, Eleanor Holmes
Norton, Elijah E. Cummings, Dennis J. Kucinich, Rod R. Blagojecvich, Danny K. Davis, John F. Tierney, Jim
Turner, Thomas H. Allen, Janice D. Schakowsky, Wm. Lacy Clay, Diane E. Watson and StepjechRolLChrs-

tine Todd Whitman (Oct. 1, 2002), available at http:// oversight.house.gov/documents/2004082713B151Bdf
(writing "to protest that the Administration once again appears to be altering scientific and policy conclusions to
accommodate Habiurton's interest in promoting the oil and gas drilling practice of 'hydraulic fracturing™ amd arg

ing that "[s]pecifically, it appears that technical information that the Administration provided to Congress last week
during the energy conference was npaifited to change data on the risk that hydraulic fracturing could contaminate
underground drinking water supplies").
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FN107]. EPA 2004, supra note 7, ab6

FN108]. Id. at 64, 6-15.

FN109] See id. at4 ("This study is specifically focused on assessing the potential for contamination of USDWs
from the injection of hydraulic fracturing fluids into coalbed methane wells, and determinied dbaghese fit-

ings, whether further study is warranted.").

FN110]. Id. at 61, 6-2.

FN111] Some associations have reached this conclusion based on the EPA's report. eveBogn Exploa-

tion and Production Council, Hydraulic Fracturing: Action Needed to Remove Regulatory Uncertainty (Oct. 10,
2003), available at http://axpc.org/policy/031010.pdf (finding that "a 2002 draft comprehensive EPA study of coa

bed methane hydréa fracturing environmental risks found no contamination problems and no need for any further
study of the matter. Again, no environmental risks of proper hydraulic fracturing have been identified").

FN112]. EPA 2004 supra note 7, at56.
FN113]. EPA 2004, supra note 7, aB6
FN114] NATURAL RESOURCES DEFENSE COUNCIL, HYDRAULIC FRACTURING OF COALBED

METHANE WELLS: A THREAT TO DRINKING WATER 2 (Jan. 2002), available at http://
www.earthworksaction.org/pubs/200201_NRDC_HydrFrac_CBM.pdf.

FN115]. EPA 2004, supra note 7, aB6

FN116]. Id. at 23, available at httg:
www.epa.gov/ogwdw000/uic/pdfs/cbmstudy_attach_uic_ch02_methodology.pdf.

FN117]. See Wilson, supra note 12.

FN118]. LISA SUMI, OUR DRINKING WATER AT RISK: WHAT EPA AND THE OILAND GAS INDUS-

able at http:// www.earthworksaction.org/pubs/DrinkingWaterAtRisk.pdf.

FN119]. Id. at viii (In September 2003, th@ouncil's Board signed a resolution declaring that "the Ground Water
Protection Council supported and continues to support USEPA's position that hydraulic fracturing is not unde
ground injection under the [Safe Drinking Water Act]").

FN120]. Committee on Oversight and Gov't Reform, Oil and Gas Exemptions in Fed. Envil. Prots., Video of the

Hearing, available at http:// oversight.house.gov/story.asp?ID=1586 (select transcripts of testimony on file with the
author).

FN121]. Id.
FN122]. See supra note 64 and accompanying text.

FN123]. Jim Moscou, A Toxic Spew?: Officials Worry About Impact of 'Fracking' ifa®d Gas, NEWSWEEK
Web Exclusive, Aug. 20, 2008, available at http://www.newsweek.com/id/154394 (last visited Feb. 27, 2009).
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FN124] Ground Water Protection Council, Resolution®)Requesting Legislative Clarifition of the Definition
of  "Underground Injection” in the Safe Drinking Water Act, available at http://
www.gwpc.org/advocacy/documents/resolutions/RES.htm (last visited Feb. 27, 2009).

FN125]. Ground Water Prottion Council, Resolution 32, Concerning the Use of Diesel Fuel in Fracturing- Fl
ids in Underground Sources of Drinking Water, available at http://
www.gwpc.org/advocacy/documents/resolutions/resolution-2.68n (last visited 8/26/2008).

FN126]. See supra note 13 and accompanying text.
FN127]. See infra note 154 and accompanying text.

FN128] See, e.g., Interstate Oil and Gas Compact Comntydraulic Fracturing, available at
http://www.iogcc.state.ok.us/hydrauficacturing (last visited Feb. 25, 2009) (urging that "[e]ffective state aegul

tion has made hydraulic fracturing a safe and environmergalipd way to maximize and conserve oations

[sic] natural resources"); American Exploration and Production Council, supra note 111 (urging that in 1974, when
Congress enacted the Safe Drinking Water Act, "[b]y then hydraulic fracturing had been used for 25 years with no
environmental problest and that "no environmental risks of proper hydraulic fracturing have been identified");
American  Petroleum Institute, Hydraulic  Fracturing at a Glance, available at http:/
www.api.org/policy/exploration/upload/HYDRAULIC_FRACT_INDIVID_PAGES.pdf ("Curtenndustry well

design practices ensure multiple levels of protection between any sources of drinking water and the production zone
of an oil and gas well.").

FN129]. See Richmond, supra note 24.

FN130]. Id.

FN131] See Sasaki, supra note 9.

FN132]. See Telephone Interview with Ted Loukides, Mineral Resources Specialist, N.Y.S. Dep't of Envtl. Co
servaton, Div. of Mineral Resources (Sept. 10, 2008) (notes on file with author).

FN133] See, e.g., supra note 69 and accompanying text.

EN134]. EPA 2004, supra note 7, at -61 availdle at http://
www.epa.gov/safewater/uic/pdfs/cbmstudy_attach_uic_chO1_intro.pdf.

FN135]. Id. at 66, 67, available at http://
www.epa.gov/safewater/uic/pdfs/cbmstudy_attach_uic_ch06_water_qual_ incidents.pdf.

FN136]. In 1990, for example, an EPA report found that "there is a growing potential for contamination of drinking
water aquifers," primarily due to fracingegal Envtl. Assistance Found., Inc. v. U.S. Envtl. Prot. Agency, 118 F.3d
1467, 1471 (11th Cir. 1997fquoting UNITED STATES ENVIRONMENTAL PROTECTION AGENCY,
GROWND WATER STUDY COMMITTEE: REPORT GE:STUDY WELL CONTAMINATION PROBLEMS;
PARTICULARLY PROBLEMS RELATED TO COAL BED METHANE 1 (1990), appearing atR3).

[FN137]. Legal Envtl. Assistance Found., 118 F.3d at 1469
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[EN138]. Id. at 146970.

[EN139]. Id. at 1470(quoting42 U.S.C. o 300h(d)(1kiting40 C.F.R. & 145.11(a)(p)

[EN140]. Id. at 146970 (quoting40 C.F.R. o 144.6(b)

[EN141] Id. at 1470.

[EN142]. Id. at 1471.

[EN143]. Id. at 1470.

[EN144] I1d. at 1471.

FN145]. Id.
FN146]. Id.

FN147] 1d. at 1472.
FN148]. Id. at 1474 (quoting 2 U.S.C. = 300h(b)(1)(A)).

FN149]. Id. at 1475 (quotingnited States v. Gonzales, 520 U.S. 1, 6 (1R97)

EN150]. Id. at 1474.
EN151]. Id. at 1478.

FN152]. See Murphy, supra note 26, at 4®%; see also Markus G. Puder & Michel J. Paguemors in the Can

erative Environmental Federalism Arena: What Happens When a State Wants to Assume Only Portioms of a Pr
macy Program or Return a Primacy ProgramPe Underground Injection Control Programdén the Safe Drik

ing Water Act as a Case Study, 24 TEMP. J. SCI. TECH. & ENVTL. L. 71, 88, 163 (@8&)ssing thepproval

of Alabama's Class Il UIC PrograRevision 65 Fed. Reg. 2889 (cfidd at 40 C.F.R. & 147andLegal Envtl. As-
sistance, 276 F.3d 1253 (11th Cir. 20@4ffirming approval of Alabama's program under Sectiorbldf2the Safe
Drinking Water Act)).

FN153] See, e.g., American Exploration and Production Council, supra note 111 (stating that "[ijndustry, working
primarily through both its Washington and state based trade assosjehas pressed for a legislative resolution of

the issue" and urging that legislation should "allow states to continue their effective regulation of hydrautic fractu
ing"); Independent Petroleum Association of America, Testimony of the IndependeoleatrAssociation of
America and the National Stripper Well Association before the Environmental Protection Agency Regarding Unde
ground Injection Control (UIC) (Aug. 25, 2000), available at http://www.ipaa.org/issues/testimony/Hydrautic_ Fra
turing.asp (st visited Feb. 25, 2009) (urging that "[tlhe sheer magnitude of fracturing jobs is indicative that no e
vironmental problem exists that is not already controlled under existing state programs,” opposing a "study of the
magnitude EPA is proposing,” andyaing that "EPA does not need an 18 month or 2 year or 3 year effort to assess
the 'reports’ of alleged problems associated with hydraulic fracturing").

FEN154]. The Wilderness Society, Too Wild to Drill: Hydraulic Etaring Threatens Drinking Water, available at
http:// www.wilderness.org/Library/Documents/upload/TWild -to-Drill -Hydraulic-FracturingThreatens
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Driniking-Water.pdf (arguing that exemption of fracing from the Safe Drinking Water Act "is bad envirohmenta
policy").

FN155]. Energy Policy Act of 2005, H.R. 6, 109th Cong. (Jan. 4, 2005).

FN156]. See, e.g., Earthworks, Hydraulic Fracturing of Oil and Gas Wells, available at
http://mww.earthworksaction.org/hydfracking.cfm (last visited Feb. 25, 2009) (arguing that "[t]he oil and g&s indu
try is the only industry in America that is allowed by EPA to inject known hazardous mateniabecked di-

rectly into or adjacent to undergrouddnking water supplies").

FN157] Railroad Commission of Texas, Testimony Submitted to the House Committee on Energy and Commerce
by Victor Carrillo, Chairman, Texas Railroad Commission Representing the Interdtated@as Compact Qo

mission (Feb. 10, 2005), available at http:// www.rrc.state.tx.us/commissioners/carillo/press/energytestimony.html
(last visited Feb. 25, 2009).

FN158] Independent Petroleum Association of Amari Turning the Page on Energy Policy, available at
http://www.ipaa.org/issues/factsheets/energy_ policy/TurningthePageonEnergy PQGSA.Qdf.

FN159] The Endangered Species Act and Clean Water Act could potgraigtly. See, e.gN.M. ex rel.
Richardson v. Bureau of Land Mamt., 459 F.Supp. 2d 1102, 1107, 14 1131 (D.N.M. 20065 (memorandum
opinion) (discussing plaintiffs' Endangered Species Act chainen challenging BLM's approval of a Resource
Management Plan and an oil and gas lease for an operation that included hydraulic fradtexin@)j and Gas
Ass'n v. EPA, 161 F.3d 923, 928 (5th Cir. 1998)discussing plaintiffs' challenges, under the Clean Water Act, to
EPA regulations for the Coastal Subcategory of the Oil and Gas ExtractiorS®@aitte Category, which addressed,
among other pollutants, "slurried particles that surface from hydraulic fracturing” and from other parts of the pr
duction operation); see also infra note 282 and accompanying text.

FN160] See supra note 15 at 33 ("[f]racture treatment technology in coals seams is just now starting to evolve").

[EN161] Hegarty v. Board of QOil, Gas & Mining, Dep't of Natural Res., 57 P.3d 1042, 1044 (Utah 2002)

[FN162]. Id.
[FN163] Id. at 1045.
[FN164]. Id.
[FN165]. Id.

[FN166]. Id. at 1048 (quotingg TAH CODE ANN. & 406-2(11) (1993)).

FN167]. Id. at 1046.
FN168]. Id. at 1050.

[FN169]. Id. at 103 (quotingUTAH CODE ANN. & 406-7(1) (1998)).

FN170]. Id. at 105152.
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FN171] Id. at 1051.

[EN172]. U.S. Steel Corp. v. Hoge, 450 A.2d 162 (Pa. Super. Ct. 1882y byU.S. Steel Corp. v. Hoge, 468 A.2d
1380 (Pa. 1983) For discussion of reversal, see infra notes 188 and accompanying text.

[EN173] Id. at 16364.

[EN174]. 1d. at 164.

FN175]. Id.

FN176]. Id. at 165.
EN177]. Id. at 172.

[EN178]. U.S. Steel v. Hoge, 468 A.2d 1380, 1383 (Pa. 1983)

EN179]. Id. (emphasis original).
FN180]. Id. at 1384.

[EN181]. Coastal Oil & Gas Corp. v. Garza Energy Trust, 268 S.W.(@cek. 2008)

[EN182]. Id. at 13.

[EN183]. Id. at 29(Willett, J., concurring).

[FN184] Id. at 5.
[FN185] Id. at 9.
[FN186] Id. at 5.
[FN187] Id. at 6.
[FN188]. Id.

[FN189]. Id.

[EN190]. Id. at 7.
[EN191]. Id.

[EN192]. Id. at 9.
[EN193]. Id. at 8.
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FN194]. Id.
FN195]. Id.

FN196]. Id.

at 13.

at 14.

: see also Daniel F. Sullivan, Annotatidmplied Duty of Oil and Gas Lessee to Prot. Against Brai

age, 18 A.L.R.4th 14 = 14 (198@jiscussing the "pooling" cases that support the principle that "in appropriate ci
cumstances, the implied duty of an oil and gas lessee to protect the leased premises against drainage of oil or gas by
wells operated on other lands includes a duty to attempt to create a pool or unit whereby some or all of the lessor's
land is combined wit the land on which the draining well or wells are located and the oil or gas produced by such
wells is allocated among the lands included in the pool or unit").

[EN197]. Coastal Oil & Gas Corp. v. Garza Energy Trust, 268 S.W.3d 1, 14 (Tex..2008)

[FN198]. Id.
[FN199]. Id.
[FN200]. Id.
[FN201]. Id.
[FN202]. Id.
[FN203]. Id.
[FN204]. Id.
[FN205]. Id.
[FN206]. Id.
[FN207]. Id.

at 15 (quotingeagqull Energy E & P, Inc. v. R.R. Comm'n of T&26 S.W.3d 383, 389 (Tex. 2007)

at 14.

at 44 (Johnson, J., concurring in part and dissenting in part

at 43 (Johnson, J., concurring in part and dissenting in part).
at 4344 (Johnson, J., concurring in part and dissenting in part).
at 44 (Johnson, J., concurring in part and dissenting in part).
at 9.

at9, 11, 13.

[EN208]. Crawford v. Hrabe, 44 P.3d 442, 448 (Kan. 2002)

[EN209]. Id.

at 446.

[EN210] Id.

at 453.

[EN211] Id.

at 448.

[EN212] Id.

at 449.

[EN213] Id.

at453.

[EN214] RR. Comm. of Tex. v. Manziel, 361 S.W.2d 560 (Tex. 1962)
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[EN215]. Crawford v. Hrabe, 44 P.3d 442, 450 (Kan. 20@2&jng Manziel, 361 S.W.2d at 568).

[EN216]. Manziel, 361 S.W.2d at 56@9 (emphasis added).

[EN217]. Coastal Oil & Gas Corp. v. Garza Energy Trust, 268 S.W.3d 1, 11 (Tex..2008)

[EN218]. Id. at 13("[Salinas] does not claim that the hydraulic fracturing operation damaged his wells or the Vick
burg T formation beneath his property. In sum, Salinas does not claim eisthag are recoverable.").

[EN219] Id. at 1617.

[EN220]. Manziel, 361 S.W. 2d at 568

EN221]. Id.

[EN222]. Coastal Oil, 268 S.W. 3d at ZWillett, J., concurring).

FN223] See, e.g., Riley, supra note 54, at-392 (discussing nuisance actions against drilling companies in urban
areas and suburbs).

EN224]. I1d. at 402 (citingTrail Enterprises, Inc. v. City of Houston, 957 S.W.2d 625, 635 (Tex. App. Houston
1997)

EN225]. Id. (quotingHelton v. City of Burkburnett, 619 S.W.2d 23, 24 (Tex. Civ. Apprt Worth 1981)quoting
City of Burkburnett, Ordinance No. 375).

FN226]. Id. at 367 (quotindysco Oil Co. v. R.R. Comm'n of Tex.2 E. Supp. 195 (S.D. Tex. 1935)

EN227]. Id. at 9.
FN228]. Id. at 10.

[EN229]. SeeCoastal Oil & Gas Corp. v. Garza Energy Trust, 268 S.W.3d 1, 17 (Tex..2008)

[EN230]. 16 TEX. ADMIN. CODE = 3.5 (2008)

EN231]. R.R. Comm'n of Tex., Barnett Shale Information (July 30, 2008),
http://lwww.rrc.state.tx.ubarnettshale/index.html (follow "Is an oil or gas operator required to perform anrenviro
mental study or something similar?" hyperlink).

EN232]. Tex. Comm'n on Envtl. Quality, Requesting a  Surface Casing Letter,
http//www.tceq.state.tx.us/permitting/waste_permits/surface_casing/surf_ casing.html (last visited Feb. 25, 2009).

FN233] Tex. Comm'n on Envtl. Quality, Surface Casing to Protect Groundwater: Am | Regulated?,
http://www tceq.state.tx.us/permitting/waste_ permits/surface_casing/surf_casing_AIR.html (last visited Sept. 10,
2008).
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[EN234]. 16 TEX. ADMIN. CODE = 3.8(d)(1) (2008)

[EN235]. Id. = 3.8(b).

[EN236]. Id. = 3.8(d)(6)(A).

[EN237]. Id. = 3.8(d)(5).

[EN238]. See Telephone Interview with Steve Sasaki, supra note 9.
[EN239]. Id.

[EN240]. Id.

[EN241]. Id.

[EN242]. Id.

FN243]. See Montana Board of Oil and Gas Conservation, Sundry Notices and Report of Wells, available at
http://bogc.dnrc.state.mt.us/PDF/Form2.pdf.

EN244]. 1d.
FN245]. See Telephone Interview with Steve Sasaki, supra note 9.
FN246]. See Telephone Interviewith Ted Loukides, supra note 132.

FN247] 1d.; see also Wilber, supra note 60 (describing how New York is currently completing a "Comprehensive
Environmental Review" of fracing in the Marcellus Shale).

FN248]. Otsego County Planning Comm'n, available at http://
www.otsegocounty.com/depts/pln/documents/Aug6unansweredquestions_001.pdf (last visited Feb. 25, 2009).

FN249]. N.Y.S. Dep't of Envtl. Conservation, Well Permitting Process: Well Permitting Requirements to Dirill,
Deepen, Plug Back and Convert for Oil, Gas, Solution Salt Mining and Other Regulated Wells, available at http://
www.dec.ny.gov/energy/177#&ml (last visited Feb. 27, 2009).

FN250]. N.Y.S. Dep't of Envtl. Conservation Div. of Mineral Resources, Envtl. Assessment Form, Attachment to
Drilling Permit Application, No. 85 16-5, available at http://www.dec.ny.gov/docs/materials_minerals_pdf/eaf
dril.pdf (last visited Feb. 27, 2009).

FN251]. Id.
EN252]. Id.

FN253]. See Telephone Interview with Ted Loukides, supra note 132.

[EN254] 2 COLO. CODE REGS. o 303(a)(4041 (303)(c)(2). (18) (2008)
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[EN255]. Id. oo 4041(303)(K).
[FN256]. Id. oo 4041(305)(b)(2).
[EN257] Id. & 401(41(401)(a).
[FN258]. Id. o 4041(401)(b).
[FN259]. Id. & 4041(401)(b)(4)(F).
[EN260]. Id. @ 4041(907)(e).
[FN261]. Id. o 4041(907)(e)(1), (2).
[FN262]. Id. @ 4041(307)(e)(2)(F).

FN263]. Oil and Gas Conservation Comm'n State of Colo., In the Matter of Changes to the Rules and Regulations
of the Oiland Gas Conservation Comm'n of the State of Colo., Cause No. IR, Docket N&RNIS03, Rule La-
guageCompilation, 306Series Rules, at 39, available at http://cogcc.state.co.us/, "Staff Alternative Language fo
300 and 900 Series," available at COG8@) Series Rule Language Compilatio80408.pdf.

FN264]. Id. at 39.
FN265] Id. at 51.

[EN266]. N.M. CODE R. & 19.15.17.13 (Weil 2008).

[EN267] Pa. Dep't of Envtl. Prot., stppnote 17, at ch. 3 p. 1.

[EN268]. 58 PA. CONS. STAT. ANN. & 601.201(a)(2)(b)(West 2008).
[EN269]. Pa. Dep'df Envtl. Prot., supra note 18, at ch. 3 p. 3.
[EN270]. 58 PA. CONS. STAT. ANN. & 601.201 (a)(2)(e)(1).
[EN271] Id. at & 202(a).

[EN272]. Id. at @z 202(a), 208(b).

[EN273] Id. at = 208(c).

[EN274] 25 PA. CODE = 78.55 (2008)

[EN275]. 25 PA. CODE = 91.34 (2008)

FEN276]. Pa. Dep't of Envtl. Prot., supra note 18, at ch. 4 p. 2.

© 2009 Thomson ReuterNo Claim to Orig. US Gov. Works.



20 FDMELREYV 115 Paged?
20 Fordham Envtl L. Rev. 115
(Cite as: 20 Fordham Envtl L. Rev. 115)

[FN277] Id. at 3.

[FN278] Id. at 34.
[FN279] Id. at 78.
[FN280]. Id. at 45.
[FN281] Id. at 73.
[FN282]. 1d. at 80.

FN283]. Pa. Dep't of Envt'l Prot., Application Addendum and Instructions for Marcellus Shale Gas Well Dev.,
Form 5500PM-OG0083 (2008) (on file with author).

FN284]. Id. at 3.
FN285]. See infra note 288.

FN286]. See Rule 40@-2-01(1)(a), (d), available at http:// www.ogb.state.al.us/ogb/rules.aspx (last visited Feb. 27,
2009) ("Injection shall mean the introduction of fluids into a subsurface stratum or formation.").

[EN287]. Id. at 4084-2-01(3)(a); 4004-2-01(3)(b).

FN288] Ala. Oil and Gas Board, In re: Order No. 2083 (Sept. 7, 2007), available at
http://lwww.gs.state.al.us/ogb/ogb.html (follow "Hearings" hyperlink; then follow "Orders" hyperlink; select the
year "2007" from the dredown menu; go to page 7 of the Board Order File Name; follow the "Order No- 2007
133" hyperlink) (last visited Feb. 25, 2009).

FN289]. State Oil and Gas Board Admin. Code, a-808-03, available at http://www.gsa.state.al.us/ogb/rules.aspx
(last visited Feb. 272009).

FEN290]. Id.
EN291]. Id.

EN292]. See, e.g., EPA 2004, supra note 7.

FN293] See, e.g., Wilson, supra note 12, at 2 ("Coal bed hydraulic fracturing may introduce toxic materials such as
acids, benzene tolueneghgl benzene, xylene, formaldehyde, polyacrylamides, chromates, and other toxiaz-comp
nents into underground sources of drinking water.").

EN294]. EPA 2004, supra note 7, at  -27 avalable at http://
www.epa.gov/OGWDW/uic/pdfs/cbmstudy_attach_uic_ch07_conclusions.pdf.

FN295]. See supra note 106.
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FN296]. See supra note 68 and accompanying text.

EN297]. See supra note 3.

FN298]. See, e.g., Thomas McGaritTBE: A Precautionary Tale, 28 HARV. ENN. L. REV. 281, 282 (2004)
(hereinafter MTBE) (discussing the modern environmental regulatory regime and how MTBE "represents one of its
most striking failures").

FN299]. Id.

FEN300]. See id. at 2934.

EN301]. Id. at 29697 (citing42 USC = 7545 (f)(4)allowing the Administrator to waive the prohibition of the
marketing of fuel used in vehicles with catalytic converiéthe fuel was dissimilar to the fuels used in emissions
certification of vehicles "if he determines that the applicant has established that such fuel or fuel additiveior a spec
fied concentration thereof, and the emission products of such fuel additive or specified concentration thereof,

will not cause or contribute to a failure of any emission control device or system™).

FN302]. Id. at 297; see alst? U.S.C. & 7545 (dproviding that'[n]o fuel or fuel additive [could] be prohibited by
the Administrator" unless he conducted a thorough scientific and economic study and made formal findings).

FN303]. McGarity, MTBE, supra not298, at 297 ("Because the waiver was mandatory for any new fuel that did
not interfere with pollution control devices, the agency did not consider any possible adverse effects on air or
groundwater quality when it granted the waiver.").

[EN304]. Id. at 299.

[EN305]. Id. at 301.

[EN306]. Seesupra note 3.

[EN307]. See generally supra, Part II.

[EN308]. See, e.g., McGarity, MTBE, supra note 298, at-387

FN309] See, Patrick A. Fulletdiow Peer Review of Agency Science can Help Rulemaking: Enhancing Judicial
Deference at the Frontiers of Knowledge,GBO. WASH. L. REV. 931, 935 (2007dliscussing how "[p]art of the
industry response to [the government's] new focus on pubditthhand environmental regulation was to criticize
agencies' use of science in regulatory decisions" and how "avoidance of responsibility (and liability) by questioning
the validity of data is a classic tactic of industries whose products may be causiriyy ha

FN310]. Id.

FN311]. See, e.g., Thomas McGaritpur Science is Sound Science and Their Science is Junk Science: Science
Based Strategies for Avoiding Accountability and Responsibility for RRisiducing Poducts and Activities, 52 U.

KAN. L. REV. 897, 89798 (2004)(discussing FDA Commissioner Veneman's dismissal of "consumer gesup d
mands for more testing [of cattle for mad cow disease] on the ground that additional testing would not be based on
'soundscience").
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[EN312] Id. at 898.

FN313]. McGarity, MTBE, supra note 298, at 320.

FN314]. Id.

FN315] See, e.g., supra note 153 and accompanying text.

EN316] EPA, supra note 7, at -p to 22, available at http://
www.epa.gov/ogwdw000/uic/pdfimstudy_attach_uic_ch02_methodology.pdf.

FN317] THOMAS MCGARITY AND WENDY WAGNER, BENDING SCIENCE: HOW SPECIAL INTR
ESTS CORRUPT PUBLIC HEALTH RESEARCH 1 (Harvard Univ. Press 2008).

FN318]. Id. at 183.

FN319]. Id.

FN320]. Wilson, supra note 12.

FN321] Id. at 14.
FN322]. 1d.; see also EPA, Underground Injection Control Program, Peer Review Panel for the Coalbed Methane

Study, available at http:// www.epa.gov/ogwdw000/uic/wells_coalbedmethanestudy_peerreview.htwikifkbt
Feb. 25, 2009) (listing the peer review panelists and providing brief biographies).

FN323]. Id.

FN324] Federal Advisory Committee Act, 5 U.S.C. app. = 5(b)(2) (2000); see also Joe G. Conley;dwdiet
of Interest and the EPA's Science Advisory Board, 86 TEX. L. REV. 165, 168 (@li§d)ssing the Act).

FN325]. See, e.g., GAO, EPA'S SCIENCE ADVISORY BOARD PANELS: IMPRED POLICIES AND PRO-
CEDURES NEEDED TO ENSURE INDEPENDENCE AND BALANCE (June 2000), available at
http://www.gao.gov/new.items/d01536.pdf.

FN326]. Id. at 13.
FN327]. Id. at 14.

FN328]. Conley, supra note 324, at 789 (discussing the Scientific Advisory Board reforms).
FN329]. Id. at 187, 186.

FN330]. See EPA 2004, supra note 7, at MR available at http://
www.epa.gov/ogwdw000/uic/pdfs/cbmstudy_attach_uic_references.pdf (citing the Gas Technology Institute Web
site and Halliburton, Inc. site visits and personal communications).

FN331]. McGarity and Wagner, supra note 317, at 97, 123.
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FN332]. McGarity and Wagner, supra note 317, at-285

FN333]. Id. at 126 (discussing how the metaalysis suppressed by senior FDA officials "showed that children
given [antidepressant drugs] were almost twice as likely to become suicidal as oilgriaicebos™).

FN334]. Letter from Representative Henry Waxman to Administrator Christine Todd Whitman (Oct. 1, 2008),
available at http:// oversight.house.gov/documents/200408247a43515.pdf.

FN335] Letter from Administrator Christine Todd Whitman to Representative Henry Waxman (Oct. 3, 2002),
available at http:// oversight.house.gov/documents/20040827 &BEIB2.pdf.

FN336] Letter from Representative Henry Waxman to Christine Todd Whitman (Oct. 8, 2002), available at http://
oversight.hase.gov/documents/20040827104-8#254.pdf.

FN337]. Id.
FN338]. Id.
FN339]. Id.

EN340]. EPA 2004, supra note 7, at -4 available at http://
www.epa.gov/ogwdw000/uic/pdfs/cbmstudy_attach_uic_ch04_hyd_frac_fluids.pdf.

FN341]. Id.

FN342]. Id. at 49-4-10.

FN343]. Testimony of Theo Colborn, Ph.D., Environmental Health Analyst, before the House Committeer-on Ove
sight and Government Reform (Oct. 25, 2007), available at
http://oversight.house.gov/documents/20071031104835.pdf.

FN344]. Id.

EN345]. EPA 2004, supra note 7, at -4 available at http://
www.epa.gov/safewatkiic/pdfs/cbmstudy_attach_uic_ch04_hyd_frac_fluids.pdf.

FN346]. Id. at 44.

FN347]. See id. at 45 (discusing a report by Palmer, which found that "61 percent of fracturing fluids were r
covered based on samples collected from coalbed methane wells owelag fiériod" and by Steidl, whichsdi

cussed "gel clumps" within many fractures (citing P.F. Steidpdason of Induced Fractures Intercepted byMi

ing in the Warrior Basin, Alabama, 1991 Proc. Coalbed Methane Symgla81.D. Palmer & R.T. Fryar, et al.,
COMPARISON BETWEEN GEHFRACTURE AND WATERFRACTURE STIMULATIONS IN THE BLACK
WARRIOR BASIN, 1991 PRoc. Coalbed Methane Symp. 2332); see also id. at-311-3-14, available at
http://www.epa.gov/ogwdw000/uic/pdfs/cbmstudy_attach_uic_ ch03_cbm_practices.pdf (discussing studies on fluid
recovery).
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[EN348]. Id. at 311-3-14.

[EN349]. Id. at 312-3-13.

[EN350]. Id. at 1, available at http:// www.epa.gov/ogwdwO000/uic/pdfs/cbmstudy_attach_uic_ch01_intro.pdf.
[EN351] Whitman, supra note 335.

EN352]. EPA, supra note 7, at -%4-10, available at http://
www.epa.gov/safewater/uic/pdfs/cbmstudy_attach_uic_ch04_hyd frac_fluids.pdf.

FN353]. See supra note 68 and accompanying text.

FN354]. Id. at 49 to 410 (listing methanol and ethylene glycol as "[c]hemicals [flound in [h]ydréfjtecturing
[flluids™); EPA, Drinking Water Contaminant Candidate List and Regulatory Determinations, Contaminant Cand
date List 3 (hereinafteECL 3), available at http:// www.epa.gov/safewater/ccl/ccl3.html#chemical (last visited Feb.
25, 2009).

EN355]. EPA 2004, supra note 7, at -14, available at http://
www.epa.gov/safewat/uic/pdfs/cbmstudy_attach_uic_ch04_hyd_frac_fluids.pdf.

FN356]. Id. (discussing EPA's understanding of fracing fluids based on "conservations with field engineers").
FN357]. Id. at 418.

FN358]. Data from Halliburton and Schlumberger and a site visit to Virginia, for example, indicated that dilution
for slurried diesel and gel "is approximately 4 to 10 gallons of concentrated liquid gel (guar slurried in diesel) per
1,000gallons of makeup water." Id. at 4.

FN359]. Specific citations to dilution relate only to brief discussion of dilution of chemicals within the fracing fluid
itself (discussions ofoncentrations of diesel slurry and microbiocides in fracing water). See id, &2

FN360]. Id. at 417.

FN361]. Id. at 314, available at http://
www.epa.gov/ogwdw000/uic/pdfs/cbmstudy_attach_uic_ch03_cbm_practices.pdf (Stating, without citation, that
"[a]sorption and chemical reactions can prevent the fluid from being recovered").

FN362]. Id.

FN363]. Id. at 416, available at http://
www.epa.gov/safewater/uic/pdédmstudy_attach_uic_ch04_hyd_frac_fluids.pdf.

FN364]. Id. at 417.
FN365]. Id. at 412.

FN366]. McGarity, MTBE, supra note 298, at 325; see also RANDALL BARTLETT, ECONOMIC FOUN®
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TIONS OF POLITICAL POWER 155 (Springer Netherlands 1973) (discussing public choice theory, wipich su
gests tht industry groups the groups likely to suffer the greatest losses or reap the greatest bemafiésa strong
interest in influencing policy).

FN367] Interstate Oil and Gas Caact Commission (hereinafter IOGCC), About Us, available at
http://lwww.iogcc.state.ok.us/abeus (last visited Feb. 25, 2009).

FN368]. IOGCC, What We Do, available at http://www.angstate.ok.us/whate-do (last visited Feb. 25, 2009).
FN369] See Independent Petroleum Ass'n of Am. supra note 153.

EN370]. Judy Pasternak, Bush's Energy Plan Bares Industry Clout, L.A. TIMES, Aug. 26, 20{1eaatafable at
http:// articles.latimes.com/2001/aug/26/news/a&530.

EN371]. Am. Exploration and Prod. Council, supra note 111.

FN372]. IOGCC, Congress Passes IOGCC's Legislative Fix for HiidrRtacturing: Historical Overview, CK-
PACT COMMENTS (Sept. 2005), available at
http://www.iogcc.state.ok.us/Websites/iogcc/docs/September_2005.pdf.

FN373]. Julie Murphy, Coal Bed Bthane Wastewater: Establishing a Best Available Technology Standard for
Disposal Under the Clean Water Act, 14 S.E. ENVTL. L.J. 333, 344 (2006) (arguing that "[w]here chemical so
vents are used in the fracturing process, any introduced contaminants lsheatdoved from the wastewater prior

to disposal”).

FN374]. Senator James M. Inhofe & Frank FannEnergy and the Env'ffhe Future of Natural Gas in Am., 26
ENERGY L.J. 349, 3771 (2005)

[EN375] Id. at 370.

FN376]. GWPC Survey, supra note 63, at 10.

EN377] EPA 2004, supra note 7, at  -13, available at http://
www.epa.gov/ogwdw000/uic/pdfs/cbmstudy_attach_uic_ch03_cbm_practices.pdf.

FN378]. Id.

EN379]. Id. at 416, available at http://
www.epa.gov/ogwdw000/uic/pdfs/cbmstudy_attach_uic_ch04_hyd_frac_fluids.pdf.

FN380]. Id. at 312, available at http://
www.epa.gov/ogwdw000/uic/pdfs/cbmstudy_attach_uic_ch03_cbm_practices.pdf.

FN381]. Id. at 313.

FN382]. Id. at 416.

FN383]. Id.
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FN384] H.R. 7231, 110th Cong. 2d Session (Sept. 29, 2008), available at http://frvebgate.access.gpo.gov/cgi
bin/getdoc.cgi?dbname=110_cong_ bills&docid=f:h7231ih.txt.pdf.

FN385] Thomas, the Library of Congress, H.R. 7231, Bill Status, available at http://thomas.loc-gov/cgi
bin/bdquery/D?d110:26:./temp/~bdo2Di:~@X.

FN386]. See, e.g., supra note 281 (discussing Pennsylvania regulations requiring drillers to describe "stteams, we
lands, and other bodies of water" near the proposed drilling site); supra note @atcampanying text (requiring

the driller to describe whether the site is "over a primary or principal aquifer; whether it is within a certain distance
of a public water supply well, surface municipal water supply, or "lake, stream, or other publie suafacbody").

FN387] See, e.g., Lawrence N§, Drastic Approach to Controlling Groundwater Pollution, 98 YALE L.J. 773,
776 (1989)arguing that "[d]ue to significant limitations in the mapping and monitoring of acquifers [sic], itits diff
cult to determine awrately the full extent of groundwater contaminatiamt! that "[o]Jnce contaminants enter an
aquifer it is hard to predict precisely how those contaminants will be dispersed throughout the body of ggroundw
ter").

FN388] State Oil and Gas Board Administrative Code, © -4@01(3)(b), available at
http://www.gsa.state.al.us/ogb/rules.aspx (last visited Feb. 25, 2009).

FN389] See, e.g., Ng, supra note 387, at 778 (discussing how "[o]nce an aquifer is polluted it may remain polluted
indefinitely").

FN390]. William E. Cox,Evolution of the Safe Drinking Water Act: A Seh for Effective Quality Assurance
Strategies and Workable Concepts of Federalism, 21 WM. & MARY ENVTL. L & POL'Y REV. 69, 75 (21i66)
cussing how prior to the enactment of the Safe Drinking Water Act, "[c]oncern about pesticides andoageads
chemicals with unknown longange effects, together with lingering episodes of waterborne disease, caused doubt
concerning the adequacy of drinking water management programs").

[EN391]. SeeH.R. REP. No. 931185, at 6454 (1974)The purpose of the legislation is to assure that water supply
systems serving the public meet minimum national standards for protection of public health.").

FN392]. Cox, supra note 390, at 79; see dsB. REP. No. 93185 supra note 294 (expressing comcthat "it

appears that the Federal Water Pollution Control Act may not authorize any regulation of deep well injection of
wastes which is not carried out in conjunction with a discharge into navigable waters" and that "the Federal Water
Pollution ControlAct's restrictive definition of pollutant may prevent any Federal control system from adequately
protecting underground drinking water sources").

FN393]. See Pa. Dep't ofritl. Prot., supra note 282.
FN394] See, N.Y.S. Dep't of Envtl. Conversation, supra note 251, and accompanying text.

FN395] See, e.g., American Petroleum Institute, supra note 128 (arguing that the "current balanced management
approach serves the nation well [T]he current approach retains the effective state regulatory programs that protect
the environment"); Nat'| Energy Technology Laboratory, U.S. Dep't of Energy, Policy Facts: More Restrictive
Regulation  (Hydraulic  Fracturing) Could Impact Natural Gas Supply, available at http://
www.netl.doe.gov/publications/factsheets/policy/Policy001 (Blfore restrictive regulation of hydraulic fracturing,

which may not increase the protection of underground drinking water, could have a deleterious effect on the supply
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of natural gas in the U.S .").
FN396]. See, e.g., supra note 157.

FN397]. See, e.g., Angela Neese, Comment: Bh#le Between the Colo. Oil and Gas Conservation Comm'n and
Local Gov'ts: A Call for a New and Compensive Approach, 76 U. COLO. L. REV. 561, 574 (20@&scribing
"Colorado's oil and gas industry" as "one of the most heavily regulated in the United States").

[EN398]. 42 U.S.C. & 300h(b)(1)

FN399]. Ibid.

FN400]. Some oil and gas associations agree with this approach, although they do not argue for fedezal involv
ment. The Division of Professional Affairs of the American Association of Petroleum Geologists, for example, a
gues that "[s]cientifically designed, stdiased environmental oversight of hydraulic fracturing treatments for those
coalbed methane and otherdrocarbon wellshat may occur near zones of potable water is a reasonable approach.”

Division of Professional Affairs, American Association of Petroleum Geologists, Position Statement: Hydraulic
Fracturing,available at http:// dpa.aapg.org/gac/statements/hydraulic_fracturing.pdf.

FN401]. See, Richmond, supra note 130.
FN402]. See supra notes 2@85 and accompanying text; 2284 and accompanying text.

FN403]. See, Ground Water Protection Council, supra note 1P4 P004, supra note 7; Energy Policy Act of
2005, supra note 116.

EN404]. EPA 2004, Executive ~ Summary, supra note 7, at -2ES available at
http://www.epa.gov/OGWDW/uic/pdfsbmstudy_attach_uic_exec_summ.pdf.

FN405]. Id.
FN406]. Memorandum of Agreement, supra na& at 5.

EN40Q7]. H.R. 6, o 322, 109th  Cong, (st  Sess. 2005), available at  http://
www.govtrack.us/congress/billtext.xpd?bii1096.

[EN408]. 40 C.F.R. » 145.1 (1994¢xplainhg how implemented provisions of a state underground injection control
program must "establish requirements at least as stringent as the corresponding provisions" in the EPA regulations).

[EN409]. 40 C.F.R. o 144.12(a) (2987), &ailable at http://
edocket.access.gpo.gov/cfr_2002/julgtr/pdf/40cfr144.12.pdf.

FEN410]. See, e.g., Mary Griffiths, Coalbed Methane Development in Alberta: An Environmental Perspective, 2008
PROC. FIFTH ANN. UNCONVENTIONAL GAS AND COALBED METHANE CONF. 7 (listing as a "bestcpra
tice" the avoidance of "hydrocarbon or other toxic additivegrevfracturing in or near [a] nesaline zone").

FEN411] EPA 2004, supra note 7, at  -37 available at http://
www.epa.gov/OGWDW/uic/pdfs/cbmstudy_attach_uic_ch07_conclugidhs
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FN412]. See, e.g., Wilson, supra note 12, at 4 (observing that "only in the last few years has the industry begun the
injection of fluids to conduct hydraulic fractag in aquifers that supply, or could supply, community iaévidu-
ally-owned drinking wells").

FN413] See STW Resources, In&xecutive Summary, available at http:// www.stwresources.com/about.html
(last visited Feb. 27, 2009).

FN414]. See id.

FN415]. Id.
FN416]. Society of Petroleum Engineers, New Collaboration Aims to Recover Hydraulic Fracturing Wastewater, J.

PETROLEUM TECH. (2008 available at http://updates.spe.org/index.php/2008/08/18¢adaborationaimsto-
recoverhydraulicfracturingwastewater/ (last visited Feb. 27, 2009).

[FN417]. See, 58A. CONS. STAT. ANN. o 601.201(a)(2)(b) (West 2008).

FN418]. See, e.g., Larry Charach, Executive Director, Gas Markets and Utilities Business Unit, Alberta Department
of Energy, NGC Consultation Process and Observations, in 2003 PROC. FIFTH ANN. UNCONVENTIONAL GAS
& COAL BED METHANE CONF. 8 (explaining that therg "no formal established compensation to land owners"

in Wyoming's coal basins).

FN419] See supra notes 2273 and accompaing text.

FN420]. K. Heffernan, Trident Exploration Corp., Remarks at the Unconventional Coal Bed Methane Conf.: Living
the Philosophy Community and Environment Practicasthe Fort Assiniboine Joint Venture, 2003 PROC. FIFTH
ANN. UNCONVENTIONAL GAS & COALBED METHANE CONF. 7.

FN421]. Id. at 14, 1619.

FN422]. Safe Drinking Water Act Amendments of 1986ib. L. 104182 = 1), 110 Stat 1613, 1614.

FN423]. Safe Dmking Water Act Amendments of 1998ub. L. 104182 & 3(5)110 Stat 1613, 1615.

FN424]. Safe Drinking Water Act Amendments of 199&b. L. 104182 & 3(4) 110 Stat 1613, 1615.

FN425] See, e.g., American Exploration and Production Council, supra note 104 (stating that "many atésrneys b
lieve that cases [similar to LEAF] woufetoduce similar resultsa forced federal regulation in each state" and that
the "issue presents the worst of the governance process").
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