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Executive Summary

requires drilling companies to obtain Safe

Drinking Water Act permits before they

are allowed to inject diesel products into
the ground to hydrofracture (“frack”) for oil and
gas. These permits act as safeguards for public
health because they require drillers to take steps
to reduce the risk that benzene and related
pollutants found in diesel will contaminate
groundwater.' The compounds found in diesel,
called BTEX for Benzene, Toluene,
Ethylbenzene, and Xylene, are highly toxic and
subject to federal health-based standards for
drinking water to reduce the risk of cancer and other diseases.” An
August 2014 report by the Environmental Integrity Project, “Fracking
Beyond the Law,” documented the illegal use of diesel in fracking and
described how this practice poses a risk to drinking water supplies.

The U.S. Environmental Protection Agency

This follow-up report describes an even greater potential public health
threat from a loophole in the law. Because of a gap in the Safe Drinking
Water Act, companies are allowed to inject other petroleum products
(beyond diesel) without a permit, and many of these non-diesel drilling
fluids contain even higher concentrations of the same toxins found in
diesel. This report is based on a review of drilling company disclosures
made to an industry-sponsored database of chemicals used in hydraulic
fracturing, called “FracFocus,” as well as industry Material Data Safety
Sheets. Exactly how often companies use these other highly toxic
petroleum products in fracking is unclear, in part because not all firms
disclose to FracFocus, and some of those that do withhold chemical
ingredients as “proprietary” information. But the Environmental
Integrity Project’s research suggests the use of fluids containing one or
more BTEX toxins is fairly common. At least six fracking fluid additives

on the market today contain more benzene (a carcinogen) than diesel fuel

(see table C on page 4). And at least 21 fluids sold by Halliburton and
other companies contain much higher concentrations of ethylbenzene (a
probable carcinogen), xylene or toluene (which can cause neurological
problems and other health effects) than diesel (see table F on page 6).
Even the limited data available on FracFocus shows at least 153 wells in
11 states were fracked with fluids containing ethylbenzene between
January 2011 and September 2014 (see attachment 1).

In some cases, the amount of toxic (but non-diesel) fracking fluids being
injected into the ground is large. For example, in September 2014, a
Texas-based oil and gas company called BlackBrush O&G, LLC,
reported injecting a mix of crude oil, butane, and other fluids containing
up to 48,000 gallons of benzene into a well in Dimmit County, Texas.
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In 2005, Congress created
a loophole in the Safe
Drinking Water Act that
prohibits fracking with
diesel without a permit
because of diesel’s toxicity
— but allows fracking with
much more toxic fluids.
This double standard
illustrates what happens
when politicians
manipulate
environmental laws to
benefit polluters, instead
of allowing EPA to make
public health decisions
based on the best science.



Between May 2013 and February 2014, another oil and gas firm,
Discovery Operating Services, reported injecting solvents containing
nearly 1,000 gallons of benzene into eleven wells in Midland and Upton
Counties in Texas.’

While fracking fluids are injected into shale formations deep
underground, even a small leak into a drinking water aquifer nearer the
surface can be catastrophic. Federal standards for public water supplies
limit benzene exposure to no more than 5 parts per billion, meaning that
a quarter teaspoon of this toxin would be enough to make a swimming
pool unsafe to drink.*

The 2005 Energy Policy Act preserved the Environmental Protection
Agency’s (EPA) authority to regulate diesel-based fracking fluids because
of the toxicity of BTEX compounds and the concentrations found in
diesel.” But the so-called “Halliburton loophole” in the same law prohibits
EPA from applying the same groundwater protection standards for other
fracking products that contain even higher percentages of the same
toxins.® This double standard illustrates what happens when Congress
manipulates environmental statutes for the benefit of polluters, instead of
allowing EPA to make public health decisions based on the best available
science.

The analysis that follows is based on the limited amount of data available
through FracFocus, as well as from Material Safety Data Sheets for
drilling fluids that are offered for sale to well operators.’” FracFocus is a
privately-run, non-mandatory fracking chemical reporting program
created by industry, but not all companies participate. Many of the
companies that do report to FracFocus claim that fracking fluid recipes
are proprietary information that cannot be disclosed. Yet Material Safety
Data Sheets make clear that benzene, ethylbenzene, toluene, and xylene
are significant components of fracking fluids, even if the failure to report
or trade secret claims make it impossible to quantify the full extent of
their use.

Benzene and Ethylbenzene in Fracking Fluids

Benzene

Diesel fuels contain a maximum of 0.1 percent benzene, according to
EPA, or one part per thousand.® Benzene is known to increase cancer
risk, and the Safe Drinking Water Act Maximum Contaminant Level
(MCL) 1s designed to limit exposure to no more than five parts per
billion. However, thanks to the Halliburton loophole, the Safe Drinking
Act regulates diesel-based fluids but no other petroleum products with
much higher benzene concentrations.
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Between September 9 and 14, 2014, Blackbrush Oil & Gas, LLC, injected
about 1,170,000 gallons of base fluid containing up to 4.1 percent
benzene — or about 48,000 gallons --into a well in Dimmit County, Texas.
That is as much benzene as contained in 48 million gallons of diesel fluid
with a maximum concentration of 0.1 percent benzene.

TABLE A: BENZENE AND OTHER INGREDIENTS IN
BASEFLUID INJECTED INTO DIMMIT COUNTY WELL IN
SEPTEMBER, 2014

. Maximum
Maximum . .

Concentration of concentration Maximum Volume

Ingredient CAS No. Ingredient in of Ingredient in of Ingredient

Ag ditive (%) Fracking Fluid Injected (gal)'

(%)

Crude Oil Mixture 100.0 45.5 532,561
Natural Gasoline 8006-61-9 30.0 13.6 159,183
n-Hexane 110-54-3 10.0 4.5 52,670
Benzene 71-43-2 9.0 4.1 48,989
Napthalene 91-20-3 1.0 45 5,267
Ethyl Benzene 100-41-4 1.0 45 5,267
Sulfur 7704-34-9 0.5 22 2,575

! Injection occurred between 9/9/14 and 9/14/14 API No. 42-127-35771. Source: Fracfocus.org
? Blackbrush reported injecting a total of about 1,170,465 gallons of base fluid, comprised of sweet crude and
butane.

The FracFocus database shows that Blackbrush had already injected up
to 14,000 gallons of benzene in another Dimmit County fracking well in
August, based on its reported volume of 1.17 million gallons of drilling
fluid with a maximum benzene concentration of up to 1.34 percent.
Texas Midstream Transport, LL.C, was identified as the supplier in both
cases.

Also according to FracFocus, Discovery Operating, Inc., injected Xylene
Still Bottoms containing up to 947 gallons of benzene into 11 wells in
Midland and Upton counties in Texas between May 2, 2013, and
February 28, 2014 (Table B). The FracFocus reports identify Halliburton
Services as the supplier of the Xylene Still Bottom that Discovery used.
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TABLE B: WELL INJECTION OF XYLENE STILL BOTTOMS
(10% BENZENE) BY DISCOVERY OPERATING INC. AND
HALLIBURTON SERVICES

Xylene Still
Bottoms
(gallons)

Benzene
(gallons)

Well County,

Name/Number State

5/2/2013 )88 42-329-38598 Midland, TX 4,558 455.8
6/22/2013 Amos #3 43-329-38582 Midland, TX 410 41
6/28/2103 CT 35#3 42-461-38678 Upton, TX 404 404
9/12/2013 Woll 42-329-38818 Midland, TX 624 624
9/25/2013 Greenwood 3 42-389-33839 Reeves, TX 490 49
10/7/2013 JW710 42-329-38830 Midland, TX 390 39
11/18/2013 Windham 42B 42-329-38835 Midland, TX 941 94.1
12/9/2013 Windham 38 [0 42-329-38869 Midland, TX 469 46.9
1/13/2014 Windham 40 10 42-329-38893 Midland, TX 394 394
1/28/2014 Holzgraf 34 #10  42-461-38962 Upton, TX 401 40.1
2/28/2014 CT 399 42-461-39000 Upton, TX 395 39.5
Total 9,476 947.6

Source: FracFocus.org

Table C identifies six drilling fluids or additives that, according to
Material Safety Data Sheets available online, contain maximum benzene
concentrations ranging from 1 percent to 5 percent, or 10 to 50 times the
highest concentrations found in diesel fuels. These products go by trade
names of POC 150 Frac Fluid, Frac Oil, Lean Oil, Ultra-Stim C732, and

Unisol, as well as the Xylene Still Bottoms from Halliburton mentioned
earlier. The Environmental Integrity Project was unable to find these
products on FracFocus, perhaps because so many reports are labeled
“proprietary.” The list excludes petroleum solvents and naphthas that
comprise 60 percent or more of many fracking fluids and which may
contain up to 50 times more benzene that diesel fuels.
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TABLE C: BENZENE IN FRACKING FLUIDS OR
PETROLEUM HYDROCARBON INGREDIENTS OF
FRACKING FLUIDS

Maximum Benzene

Product Purpose Content (%)
Diesel Multiple Uses 0.1

Lean Oil Hydrocarbon Fracturing and Well Service Fluid 5
Ultra-Stim C732 Frac Oil  Dewaxing and Fracture Stimulation <5.0
POC 150 Frac Fluid Dewaxing and Fracture Stimulation 1.0
Frac Qil Well Stimulation 1.0
UniSol Multiple Uses 5.0
Xylene Bottoms Solvent 1.0
Sweet Crude Oil Base Fluid 9.0

Source: Material Safety Data Sheets and Frac Focus.org. Also available upon request from Environmental
Integrity Project.

Petroleum solvents, distillates, or aromatic naphthas can make up 60
percent or more of the volume of some drilling fluids. These are usually
identified by Chemical Abstract Service (CAS) classification codes meant
to group chemicals or hydrocarbons based on their common
characteristics (e.g., their volatility or boiling point). Some of the
feedstocks that are identified as drilling fluid ingredients can have from
6.5 to 50 times more benzene than the diesel oils regulated under the Safe
Drinking Water Act. The examples in Table D are based on Material
Safety Data Sheets.

TABLE D: PETROLEUM FEEDSTOCKS WITH MORE
BENZENE THAN DIESEL FUEL

Maximum
Purpose Benzene
P Content
(%)
Heavy Aromatic Distillate 64742-47-8 Well Fracture/Stimulation 5.0
Aromatic Petroleum Naphtha  68603-08-7 Ingredient in Surfactant 2.0
Heavy Reformate 64741-68-0 Gasoline component 1.0
Heavy Straight Run Naphtha 64741-41-9 Fuel 1.0
. 68814-87-9
H#He Dlesel Dyed
#2 Diesel Dyed 64742-46-7 Fuel 0.65
64741-59-9

Note that Table D includes #2 dyed diesel with a maximum benzene
concentration of 0.65 percent, much higher than the 0.1 percent that EPA
assumed as the upper limit for at least some diesel fuels in its 2004 report
to Congress. Despite its greater benzene content, #2 dyed diesel products
can be injected into oil and gas wells without Safe Drinking Water Act
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http://www.devonenergy.com/documents/DVN-NA-MSDS-Lean-Oil.pdf
http://www.conocophillips.com/sustainable-development/Documents/SMID_213_Ultra%20Stim%20C732%20Frac%20Oil%20_Canada_.pdf
http://www.conocophillips.com/sustainable-development/Documents/SMID_213_POC%20150%20Frac%20Fluid%20_Canada_.pdf
https://www.keyera.com/titanweb/keyera/webcms.nsf/AllDoc/399B197FDD3DFB878725784D0060C8F7/$File/frac%20oil.pdf
http://enerchem.com/clients/documents/UNISOL_OSHA_WHMIS_SDS_2011-12-01.pdf
http://www.halliburton.com/web-resources/uc/pages/MsdsDocument.aspx?doc_url=http%3a%2f%2fmsds.corp.halliburton.com%2fwercs%2fWercsWV.ASP%3fA%3dputHTM%26RID%3dF%255FPDF%255C%2527EN%2527%255C%2527RENS%2527%255C%2527HM001464%2527%255C%2527MTR%2527%255C%2527USCA%2527%255C%257Bts%2b%25272013%252D01%252D02%2b19%253A43%253A54%2527%257D
http://www.cpchem.com/bl/olefins/en-us/Pages/HeavyAromaticDistillateHAD.aspx
http://www.novachem.com/Product%20Documents/Naphtha_MSDS_AMER_EN.pdf
http://s06.static-shell.com/content/dam/shell-new/local/corporate/trading-shipping/downloads/msds/in-country/netherlands-str/mogas-naphtha-petroleum-heavy-catalytic-reformed-cas-64741-68-0---str---en.pdf
https://irvingoil.com/files/03602_NAPHTHA_-_HSR_(HEAVY_STRAIGHT_RUN)_MSDS.pdf
https://www.apevibro.com/pdfs/MSDS/Sound%20Oil%20GN%20HS%20Diesel%202%20Dyed%20MSDS.pdf

permits because under EPA’s guidance, permit requirements apply only
to a subset of diesel products with different CAS numbers.

The actual benzene content of these petroleum-based feedstocks can vary
widely, and be significantly lower than the concentrations displayed in
Table D. But neither FracFocus nor Material Safety Data Sheet rules
require suppliers or well operators to determine or disclose the benzene or
BTEX content of any of the petroleum solvents, naphthas, or distillates
that are identified as the principal component of many drilling fluids.

The problem is that the Halliburton Loophole allows unlimited injection
of these non-diesel oils regardless of their benzene content without
requiring disclosure that would allow a full assessment of the potential
risk.

Ethylbenzene

Ethylbenzene is classified as a probable carcinogen, and cancer risk is
considered significant when concentrations exceed the Maximum
Contaminant Level of 0.7 parts per million in drinking water. Diesel fuels
may contain up to 1.0 percent ethylbenzene, a probable carcinogen, and
less than 1 percent xylene or toluene.’ FracFocus disclosures show that
between May 1, 2013, and April 28, 2014, the Citation Oil and Gas
Corporation of Texas injected solvents containing up to 4,538 gallons of
ethylbenzene, equivalent to the amount found in nearly half a million
gallons of diesel fuels in Oklahoma. For a list of wells that reported
fracking with ethylbenzene on FracFocus, see Attachment 1.

Table E identifies counties where well operators have reported injecting
at least 500 gallons of ethylbenzene into one or more wells within the past
several years.

TABLE E: COUNTIES IN WHICH OPERATORS INJECTED
OVER 500 GALLONS OF ETHYLBENZENE DURING
FRACKING

County, State No. Wells Date Range Ethylbenzene Injected (gal)!

Dimmit, TX 2 8/22/2014-9/9/2014 6,924.75

Carter, OK 39 4/3/2013 to 9/17/2014 4,382.1

Webb, TX 3 8/12/2011 to 9/15/2011 4,056.1

Kern, CA 5 3/23/2012 to 10/13/2012 1,318.9

Reagan, TX 2 6/27/2014-7/28/2014 928.6

Irion, TX I 6/29/2014 794.1

lonia, Ml I 6/2/2013 5220

Total 53 18,926.55

' Volumes are based on total water volume because not all operators reported both water and non-water
volume. These are conservative estimates. For a full list of wells, see Attachment 1.
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At least 21 different fracking fluid additives contain ethylbenzene
concentrations between 5 and 40 percent, based on Material Safety Data
Sheets available online, with even higher concentrations of toluene and
xylene (see Table F on next page). Many of these products do appear in
FracFocus reports, or on state agency websites that post Material Safety
Data Sheet information about the chemicals used in fracking wells within
that state. But neither FracFocus nor government websites provide
enough information to determine the total amount of ethylbenzene
injected into fracking wells every year.
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TABLE F: ETHYLBENZENE, TOLUENE, AND XYLENE IN
FRACKING FLUIDS

Ethyl-

Toluene
Purpose benzene %)
(%)
. . Fracturing .007 to
Multiple Diesel Fluid 1.0 07 Oto2
Universal Well Services NDL-100 Fracturing 30.0 60.0 60.0
Dispersant
Ondeo Nalco Energy Services EC2312A Demulsifier 30.0 5.0
Universal Well Services Paranox n/a 30.0 40.0 60.0
Universal Well Services Parasol Il Paraffin 13.0 60.0 40.0
Inhibitor
Universal Well Services Parasurf il 40.0 70.0 60.0
Control
Para Clear Paraffin
PSC D500 Dispersant 10.0 60.0 60.0
Paraffin
PSC Pro Sperse Control 40.0 70.0 60.0
PSC Pro Loss Fracturing 30.0 60.0 60.0
Dispersant
Diversity Technologies Corp.  Emul-Break Em“'s'°" 10.0 5.0 60.0
reventer
Paraffin &
Superior Well Services Xylene Scale 30.0 0.9 90.0
Additives
Barsol Xylene! Solvent 30.0 1.0 60.0
Valley Solvents Xylene! Solvent 30.0 10.0 100.0
Weatherford ez 30.0 90.0
Xylene!
Smart Chemical Services sCsprea  Corrosion 25.0 5.0 10.0
Inhibitor
Sanjel StimSol! Surfactant 13.0 70.0
. Oxyalkylated
Baker Hughes Mil-break Phenolic 7.0 25.0
943 .
Resin
Halliburton Services Xylene Solvent 20.0 83.0
Halliburton Services Paragon Solvent 30.0 100.0
N-Ver-
Haliburton Services Sperse O Dispersant 30.0 90.0
with Xylene
Halliburton Services Barsol DI0O0  Solvent 5.0 10.0
CalFrac Well Services DWP 931! Non-. ) 5.0 13.0
Emulsifier

! Source: FracFocus and Material Safety Sheets (online or available on request from EPA).
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http://oilandgas.ohiodnr.gov/portals/oilgas/_MSDS/universal/NDL_100.pdf
http://dnrimages.dnr.in.gov/pdfs/test/MSDS/og-MSDS-EC2312A-04232001.pdf
http://oilandgas.ohiodnr.gov/portals/oilgas/_MSDS/universal/PARANOX.pdf
http://dnrimages.dnr.in.gov/pdfs/test/MSDS/og-MSDS-EC2312A-04232001.pdf
http://oilandgas.ohiodnr.gov/portals/oilgas/_MSDS/universal/PARASURF.pdf
http://oilandgas.ohiodnr.gov/portals/oilgas/_MSDS/producers/PARA_CLEAR_D-500.pdf
http://oilandgas.ohiodnr.gov/portals/oilgas/_MSDS/producers/PARA_CLEAR_D-500.pdf
http://oilandgas.ohiodnr.gov/portals/oilgas/_MSDS/producers/PROSPERSE.pdf
http://oilandgas.ohiodnr.gov/portals/oilgas/_MSDS/producers/PRO_LOSS.pdf
http://www.matrixdrillingfluids.com/safety_manual/files/MSDS/Emul-Break.pdf
http://oilandgas.ohiodnr.gov/portals/oilgas/_MSDS/superior/Xylene.pdf
http://www.advantagedrillingfluids.com/services/Mil_break_943.pdf
http://www.advantagedrillingfluids.com/services/Mil_break_943.pdf
http://www.halliburton.com/web-resources/uc/pages/MsdsDocument.aspx?doc_url=http%3a%2f%2fmsds.corp.halliburton.com%2fwercs%2fWercsWV.ASP%3fA%3dputHTM%26RID%3dF%255FPDF%255C%2527EN%2527%255C%2527RENS%2527%255C%2527HM001162%2527%255C%2527MTR%2527%255C%2527USCA%2527%255C%257Bts%2b%25272013%252D01%252D02%2b18%253A52%253A01%2527%257D
http://www.halliburton.com/web-resources/uc/pages/MsdsDocument.aspx?doc_url=http%3a%2f%2fmsds.corp.halliburton.com%2fwercs%2fWercsWV.ASP%3fA%3dputHTM%26RID%3dF%255FPDF%255C%2527EN%2527%255C%2527RENS%2527%255C%2527HM001162%2527%255C%2527MTR%2527%255C%2527USCA%2527%255C%257Bts%2b%25272013%252D01%252D02%2b18%253A52%253A01%2527%257D
http://www.halliburton.com/web-resources/uc/pages/MsdsDocument.aspx?doc_url=http%3a%2f%2fmsds.corp.halliburton.com%2fwercs%2fWercsWV.ASP%3fA%3dputHTM%26RID%3dF%255FPDF%255C%2527EN%2527%255C%2527RENS%2527%255C%2527HM001799%2527%255C%2527MTR%2527%255C%2527USCA%2527%255C%257Bts%2b%25272013%252D01%252D02%2b20%253A14%253A51%2527%257D
http://www.halliburton.com/web-resources/uc/pages/MsdsDocument.aspx?doc_url=http%3a%2f%2fmsds.corp.halliburton.com%2fwercs%2fWercsWV.ASP%3fA%3dputHTM%26RID%3dF%255FPDF%255C%2527EN%2527%255C%2527RENS%2527%255C%2527HM001799%2527%255C%2527MTR%2527%255C%2527USCA%2527%255C%257Bts%2b%25272013%252D01%252D02%2b20%253A14%253A51%2527%257D
http://www.halliburton.com/web-resources/uc/pages/MsdsDocument.aspx?doc_url=http%3a%2f%2fmsds.corp.halliburton.com%2fwercs%2fWercsWV.ASP%3fA%3dputHTM%26RID%3dF%255FPDF%255C%2527EN%2527%255C%2527RENS%2527%255C%2527HM001799%2527%255C%2527MTR%2527%255C%2527USCA%2527%255C%257Bts%2b%25272013%252D01%252D02%2b20%253A14%253A51%2527%257D
http://www.halliburton.com/web-resources/uc/pages/MsdsDocument.aspx?doc_url=http%3a%2f%2fmsds.corp.halliburton.com%2fwercs%2fWercsWV.ASP%3fA%3dputHTM%26RID%3dF%255FPDF%255C%2527EN%2527%255C%2527RENS%2527%255C%2527HM000106%2527%255C%2527MTR%2527%255C%2527USCA%2527%255C%257Bts%2b%25272013%252D01%252D02%2b16%253A40%253A58%2527%257D

Private Interests and the Public’s Health

The Energy Policy Act requires Safe Drinking Water Act permits for the
injection of diesel fuels into hydraulically-fractured wells because of
diesel’s high concentration of benzene and ethylbenzene, but the law
eliminates those safeguards for fluids that contain much higher
concentrations of the same contaminants. The limited information
available through FracFocus, Material Safety Data Sheets, and state
agency websites indicate that these carcinogens are pouring through the
Halliburton loophole and into fracked oil and gas wells, although trade
secret claims and data limitations make it impossible to determine the full
impact.

Some companies have made efforts to reduce benzene and other BTEX
compounds in petroleum products to help customers meet other
regulatory needs (e.g., for low-emitting fuels), or to avoid the stigma
associated with carcinogens. For example, Halliburton markets an
“Ultra-Clean” line of fracturing gels that contain no benzene or other
BTEX compounds, which the company acknowledges, “are discouraged
in injected water.” That did not, however, stop Halliburton from
supplying Discovery Operating oil and gas company with Xylene Still
Bottoms containing up to 947 gallons of benzene in 2013 and 2014. That
transaction is a reminder that we cannot depend upon private economic
interests to address public health concerns.

Conclusions and Recommendations

Congress should reverse its 2005 mistake and repeal the Halliburton
Loophole by authorizing EPA to require Safe Drinking Water Act
safeguards for the injection of any fracking fluids that contain significant
quantities of benzene, ethylbenzene, and other toxic pollutants. Such
action would not “ban” fracking or even the use of these toxic chemicals,
but would establish sensible safeguards to keep them from leaking into
drinking water supplies.

EPA should revisit its guidance and broaden the categories of diesel
products that require Safe Drinking Water Act permits before they can be
injected into oil and gas wells. It is absurd for the agency to limit these
requirements based on a narrow subset of chemical abstract (CAS)
identification numbers while exempting products with much higher
benzene concentrations that are clearly labeled as diesel fuels.

State agencies have adopted FracFocus and posted Material Safety Data
Sheets in a commendable effort to inform the public about chemicals used
in fracking wells. As this report demonstrates, both data sources have too
many gaps to be reliable sources of information. At a minimum, state
agencies should require that suppliers and well operators disclose when
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the benzene, ethylbenzene, toluene, and xylene in fracking fluids exceed
the concentrations found in diesel fuels.

Meanwhile, the oil and gas industry can demonstrate its corporate
responsibility by disclosing the BTEX content of the products they market
or use. The next step should be eliminating or at least minimizing the use
of fracking fluids that contain benzene and other toxins. Commercial
websites indicate that fracking products certified as “BTEX free” are
widely available. Companies that make the switch should avoid
alternatives that are high in naphthalene or other toxic hydrocarbons that
can also make groundwater unsafe to drink.

Without these reforms, we are perpetuating a loophole that allows the
unpermitted and unregulated injection of unlimited quantities of
carcinogens and other highly toxic pollutants into the ground. Once a
drinking water aquifer is contaminated, it can take a generation or more
before it can be restored.

Clean and safe groundwater is a public right. We cannot rely solely on
private interests for its protection.
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NOTES

! See, e.g., 42 U.S.C. 1421, and U.S. Environmental Protection Agency, “Permitting Guidance for Oil and
Gas Hydraulic Fracturing Activities Using Diesel Fuels: Underground Injection Control Program Guidance
#84,(February 2014), at
http://water.epa.gov/type/groundwater/uic/class2/hydraulicfracturing/upload/epa816r14001.pdf.

2USEPA, “2012 Edition of the Drinking Water Standards and Health Advisories,” pp. 1-7, (April 2012) at
http://water.epa.gov/action/advisories/drinking/upload/dwstandards2012.pdf

% Source: FracFocus. The FracFocus disclosure data referenced in this report are available online through
FracFocus.org or by request to the Environmental Integrity Project.

4 Supra, n. 2, p. 1.

SUSEPA, “Evaluation of Impacts to Underground Sources of Drinking Water by Hydraulic Fracturing of
Coalbed Methane Reservoirs,” (June 2004), at 4-4, available online at
http://nepis.epa.gov/Adobe/PDF/P100A99N.PDF

¢ Energy Policy Act, 42 U.S.C. § 15801, et seq.

7 Supra, n. 3, FracFocus. The Material Safety Data Sheets referenced in this report are available online or by
request to the Environmental Integrity Project.

8 Supran. 5 at 4-4
° Based on Material Safety Data Sheets.
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Attachment 1

		ATTACHMENT 1: WELLS FRACKED WITH LIQUIDS CONTAINING ETHYLBENZENE

		Source: FracFocus.org

		Date Frack Start		Date Frack End		State		County		API No.		Operator		Well Name		X		Y		Projection		True Vertical Depth		Fluid Volume (water) (gal)		Fluid Volume (not water) (gal)		Additive Trade Name		Additive Supplier		Additive Purpose		Ingredient		CAS No.		Max Concentration of Additive in Fluid (%)		Max Concentration of Ingredient in Fluid (%)		Ethylbenzene Injected (gal)

		5/19/12				CA		Kern		04-030-43714		Vintage Prod Of Cal		Bent 13-24W		35.38689		-119.65923		NAD27		6782		177198				One Shot Acid Plus		Baker-Hughes		Acidizing		Ethylbenzene		100-41-4		8.0		0.11543		204.54

		3/23/12				CA		Kern		04-030-44093		Vintage Prod Of Cal		Mongoose 11-30X		35.37417		-119.65353		NAD83		8100		191478				One Shot Acid Plus		Baker-Hughes		Acidizing		Ethylbenzene		100-41-4		8.0		0.10912		208.94

		6/13/12				CA		Kern		04-030-46100		Vintage Prod Of Cal		Bent 14-24W		35.38437		-119.65968		NAD27		8950		495432				One Shot Acid Plus		Baker-Hughes		Acidizing		Ethylbenzene		100-41-4		8.0		0.08184		405.46

		6/6/12				CA		Kern		04-030-46641		Vintage Prod Of Cal		Twisselman 18-14W		35.3984		-119.69132		NAD27		7142		354564				One Shot Acid Plus		Baker-Hughes		Acidizing		Ethylbenzene		100-41-4		8.0		0.08577		304.11

		10/13/12				CA		Kern		04-030-48153		Vintage Prod Of Cal		Paloma 31-11		35.16524		-119.15874		NAD27		12075		193662				One Shot Acid Plus		Baker-Hughes		Acidizing		Ethylbenzene		100-41-4		8.0		0.10113		195.85

		8/17/12				CO		Moffat		05-081-07624		Entek		Sd Federal 24-9Dl		40.97875		-107.31979		NAD83		6798		128394				NE-110W		Baker-Hughes		Non-Emulsifier		Ethylbenzene		100-41-4		1.0		0.00037		0.48

		8/11/13		8/11/13		CO		Moffat		05-081-07679		Quicksilver		Bret Grandbouche 24-02H		40.49442		-107.6886		NAD27		7475		1283284				Parachek 160 Paraffin Inhibitor		Halliburton		Paraffin Inhibitor		Ethylbenzene		100-41-4		1.0		0.00015		1.92

		7/12/11				CO		Weld		05-123-25967		KerrMcGee		Platte 40-35		40.267103		-104.851556		NAD83		7833		165774				DWP-931-1		Calfrac		Non Emulsifier		Ethylbenzene		100-41-4		5.0		0.00135		2.24

		4/17/11				CO		Weld		05-123-31241		Chesapeake		Pawnee 1-17-1		40.82733		-104.80842		NAD27		8255		1507460				DWP-931		Calfrac		Non-Emulsifier		Ethylbenzene		100-41-4		5.0		0.00433		65.27

		3/22/11				CO		Weld		05-123-31432		Chesapeake		State 2-16-1		40.74125		-104.8886		NAD27		7483		2829620				DWP-931		Calfrac		Non-Emulsifier		Ethylbenzene		100-41-4		5.0		0.00395		111.77

		2/21/11				CO		Weld		05-123-31652		KerrMcGee		Winters 33-3		40.425799		-104.656576		NAD83		7192		473886				DWP-931-1		Calfrac		Non Emulsifier		Ethylbenzene		100-41-4		5.0		0.00217		10.28

		2/24/11				CO		Weld		05-123-31657		KerrMcGee		Winters 23-3		40.425755		-104.656577		NAD83		7128		461377				DWP-931-1		Calfrac		Non Emulsifier		Ethylbenzene		100-41-4		5.0		0.00221		10.20

		2/3/11				CO		Weld		05-123-32055		KerrMcGee		Wiedeman 18-5		40.43396889		-104.8063769		NAD83		7257		456372				DWP-931-1		Calfrac		Non Emulsifier		Ethylbenzene		100-41-4		5.0		0.00136		6.21

		1/25/11				CO		Weld		05-123-32059		KerrMcGee		Wiedeman 5-5		40.43405194		-104.8064131		NAD83		7259		462496				DWP-931-1		Calfrac		Non Emulsifier		Ethylbenzene		100-41-4		5.0		0.00124		5.73

		3/11/11				LA		Bienville		17-013-21774		El Paso		La Minerals C-2Alt		32.396794		-92.932457		NAD27		10416		104034				Xylene		Superior		Paraffin & Scale Additives		Ethylbenzene		100-41-4		30.0		0.02105		21.90

		12/13/11				LA		De Soto		17-031-25811		El Paso		Weyerhaeuser 23H-2		32.108197		-93.8765		NAD27		11579		5423275				Xylene		Halliburton		Solvent		Ethylbenzene		100-41-4		20.0		0.00168		91.11

		6/2/13		6/2/13		MI		Ionia		21-067-60615		Rosetta		Christensen 1-21 Hd1		42.891588		-85.016466		NAD83		5068		645834				Xylene		Halliburton		Solvent		Ethylbenzene		100-41-4		20.0		0.08082		521.96

		11/16/12				MT		Richland		25-083-23028		Fidelity E&P		Lisa 22-23H		47.64942355		-104.3992595		NAD83		10379		961380				Stimsol 200		Sanjel		Solvent System		Ethylbenzene		100-41-4		30.0		0.02768		266.11

		3/6/13		3/6/13		NM		Eddy		30-015-24800		Boaz Energy		Burnham Grayburg San Andres Unit #004		32.863464		-103.942534		NAD27		3038		86352				PC-2		ASK		Xylene		Ethylbenzene		100-41-4		30.0		0.03000		25.91

		11/13/13		11/15/13		ND		Billings		33-007-01769		Whiting		Redmond Federal 31-28Ph		46.918747		-103.306849		NAD27		10660		1261372				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00017		2.14

		11/12/13		11/16/13		ND		Billings		33-007-01770		Whiting		Redmond Federal 11-28Ph		46.918748		-103.307089		NAD27		10641		1281504				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00023		2.95

		5/2/14		5/10/14		ND		Billings		33-007-01788		Whiting		Drs Federal 11-25Ph		46.9352145		-103.2945869		NAD83		10640		3420774				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00010		3.42

		9/20/13		10/7/13		ND		Dunn		33-025-02037		Enerplus		Catfish 148-93-15D-16H		47.638845		-102.492354		NAD27		10285		5264280				ADM 90		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00002		1.05

		9/20/13		10/7/13		ND		Dunn		33-025-02038		Enerplus		Pumpkin 148-93-14C-13H		47.38008		-102.30039		NAD83		10250		5088552				ADM 90		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00002		1.02

		9/19/13		10/7/13		ND		Dunn		33-025-02039		Enerplus		Tobacco 148-93-14C-13H		47.38806		-102.30279		NAD83		10182		5321232				ADM 90		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00002		1.06

		4/9/14		4/15/14		ND		Golden Valley		33-033-00344		Whiting		Ellison Creek 21-1Ph		47.1966029		-103.730099		NAD83		10670		3420774				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00010		3.42

		11/16/13		11/28/13		ND		Mckenzie		33-053-04995		Triangle		Frederick James 149-101-3-10-4Tfh		47.7597289		-103.5914531		NAD83		10980		3178686				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00024		7.63

		3/15/14		3/21/14		ND		Mckenzie		33-053-05381		Triangle		State 152-102-36-25-6H		47.9424765		-103.6796452		NAD83		10746		3415776				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00004		1.37

		5/29/14		6/4/14		ND		Mckenzie		33-053-05579		Triangle		Monson 152-102-35-26-4H		47.93635556		-103.7067		NAD83		10848		3487638				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00005		1.74

		5/29/14		6/4/14		ND		Mckenzie		33-053-05580		Triangle		Monson 152-102-35-26-3H		47.93635556		-103.7064944		NAD83		10842		3496962				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00005		1.75

		2/27/14		3/10/14		ND		Mountrail		33-061-02426		Wpx Energy		Fbir 13-24Hd		47.8196874		-102.3908039		NAD27		10169		2936461				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		0.0		0.00008		2.35

		2/28/14		3/10/14		ND		Mountrail		33-061-02427		Wpx Energy		Fbir 13-24Hz		47.8196416		-102.3906121		NAD27		10247		2992811				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		0.0		0.00010		2.99

		2/27/14		3/10/14		ND		Mountrail		33-061-02428		Wpx Energy		Fbir 13-24Hc		47.8197333		-102.3909957		NAD27		10184		3033071				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		0.0		0.00008		2.43

		5/26/14		6/3/14		ND		Stark		33-089-00798		Whiting		Froehlich 11-13Ph		46.8471263		-103.168218		NAD83		10655		2583622				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00016		4.13

		5/26/14		6/4/14		ND		Stark		33-089-00799		Whiting		Froehlich 11-13Ph		46.860784		-103.117965		NAD83		10650		2659857				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00017		4.52

		5/13/14		5/23/14		ND		Stark		33-089-00824		Whiting		Pavlish 11-30Ph		46.918859		-102.96993		NAD83		10640		58093				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00089		0.52

		5/13/14		5/23/14		ND		Stark		33-089-00825		Whiting		Pavlish 41-30Ph		46.918983		-102.96993		NAD83		10271		59023				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00105		0.62

		8/15/12				ND		Williams		33-105-01298		Citation		Arco Zimmerman 10-1		48.001866		-103.983338		NAD27		8994		7896				Xylene		Sanjel		Acid Fracturing		Ethylbenzene		100-41-4		20-30		3.00000		236.88

		8/3/12				ND		Williams		33-105-01312		Citation		Arco Zimmerman 3-1		48.012642		-103.986881		NAD83		9126		7308				Xylene		Sanjel		Acid Fracturing		Ethylbenzene		100-41-4		20-30		3.00000		219.24

		3/25/14		3/30/14		ND		Williams		33-105-02848		Whiting		Kaldahl 11-3H		48.3646507		-103.1415767		NAD27		10351		3247232				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00005		1.62

		4/20/14		4/27/14		ND		Williams		33-105-03336		Whiting		Kaldahl 41-3H		48.371947		-103.138633		NAD83		10220		2973558				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00007		2.08

		4/20/14		4/27/14		ND		Williams		33-105-03337		Whiting		Kaldahl 31-3H		48.371946		-103.138818		NAD83		10333		2972036				ADM-190		Rockpile		Iron Control		Ethylbenzene		100-41-4		2.0		0.00007		2.08

		8/17/13		8/17/13		OH		Mahoning		34-099-22937		Ohio Valley Energy		Mcp 224 #2		41.023554		-80.7016		NAD27		5527		112664				Pro Sperse		Clearwater		Parrafin Control		Ethylbenzene		100-41-4		40.0		0.01587		17.88

		7/23/13		7/23/13		OH		Mahoning		34-099-23187		Ohio Valley Energy		Grindley #1		40.92507602		-81.01175021		NAD27		5410		115081				Pro Sperse		Clearwater		Parrafin Control		Ethylbenzene		100-41-4		40.0		0.01561		17.96

		10/29/13		10/29/13		OH		Summit		34-153-23164		Ohio Valley Energy		Donzelli #1		41.03083462		-81.49586588		NAD27		4215		93723				Pro Sperse		Clearwater		Parrafin Control		Ethylbenzene		100-41-4		40.0		0.01924		18.03

		5/1/13		5/6/13		OK		Carter		35-019-25853		Citation		Wildcat Jim #242		34.38408931		-97.42792573		NAD27				47679		783		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.00236		1.13

		5/31/13		6/3/13		OK		Carter		35-019-25856		Citation		Wildcat Jim #246		34.30720695		-97.44176299		NAD27				20367		319		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.15878		32.34

		7/10/13		7/10/13		OK		Carter		35-019-25852 		Citation		Wildcat Jim #243		34.38712045		-97.43617341		NAD27		3,411		39643		683		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.17000		67.39

		7/15/13		7/15/13		TX		Andrews		42-003-45440		Sandridge		University 1801 #6		32.42713		-102.66981		NAD83		4709		45948		2625		SCS P779		Smart Chemical Services		Paraffin Solvent		Ethylbenzene		100-41-4				0.01035		4.76

		8/12/13		8/12/13		TX		Andrews		42-003-45468		Sandridge		University A #6		32.41171		-102.66031		NAD27		4757		89922		9512		SCS P779		Smart Chemical Services		Paraffin Solvent		Ethylbenzene		100-41-4				0.00791		7.11

		5/28/13		5/28/13		OK		Carter		35-019-04046		Citation		Wildcat Jim #58		34.393213		-97.416667		NAD27				15823		374		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.35043		55.45

		8/8/13		8/9/13		OK		Carter		35-019-24974		Citation		Tatums #27-9		34.4636805		-97.4825817		NAD27		2950		47252		901		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.23559		111.32

		5/21/13		5/21/13		OK		Carter		35-019-25654		Citation		Wildcat Jim #231		34.39470526		-97.43702485		NAD27				28665		444		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.19628		56.26

		5/1/13				OK		Carter		35-019-25722		Citation		Wildcat Jim #94A		34.38634604		-97.42076544		NAD27		3450		33180				Xylene		Valley Solvents		Clay Control		Ethylbenzene		100-41-4		30.0		0.15543		51.57

		4/11/13				OK		Carter		35-019-25725		Citation		Wildcat Jim #236		34.39766032		-97.43379466		NAD27		2260		28644				Xylene		Valley Solvents		Clay Control		Ethylbenzene		100-41-4		30.0		0.18004		51.57

		4/3/13				OK		Carter		35-019-25826		Citation		Tatums #73-3		34.44902324		-97.47584422		NAD27		3316		33390				Xylene		Valley Solvents		Carrier		Ethylbenzene		100-41-4		30.0		0.15445		51.57

		4/22/13				OK		Carter		35-019-25846		Citation		Tatums Des Moines #120		34.39675595		-97.41535123		NAD27		2400		38178				Xylene		Valley Solvents		Clay Stabilizer		Ethylbenzene		100-41-4		30.0		0.40525		154.72

		10/17/13		10/17/13		OK		Carter		35-019-25959		Citation		Wildcat Jim #249		34.39610624		-97.43818566		NAD27		3,003		6900		151		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.15742		10.86

		6/28/13		7/1/13		OK		Carter		35-019-25852		Citation		Wildcat Jim #243		34.38712045		-97.43617341		NAD27				19036		311		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.17744		33.78

		7/10/13		7/10/13		OK		Carter		35-019-25852		Citation		Wildcat Jim #243		34.38712045		-97.43617341		NAD27		3411		39643		683		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.17007		67.42

		5/1/13		5/6/13		OK		Carter		35-019-25853		Citation		Wildcat Jim #242		34.38408931		-97.42792573		NAD27				47679		783		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.00236		1.13

		4/17/13				OK		Carter		35-019-25854		Citation		Wildcat Jim #240		34.38158986		-97.42308752		NAD27		3250		31794				Xylene		Valley Solvents		Clay Control		Ethylbenzene		100-41-4		30.0		0.28386		90.25

		4/25/13				OK		Carter		35-019-25854		Citation		Wildcat Jim #240		34.38158986		-97.42308752		NAD27		3250		31794				Xylene		Valley Solvents		Clay Control		Ethylbenzene		100-41-4		30.0		0.28386		90.25

		5/9/13		5/10/13		OK		Carter		35-019-25855		Citation		Wildcat Jim #244		34.38700415		-97.42507391		NAD27				56272		993		SCW-5277		Baker Add-Frac		Scale Inhibitor		Ethylbenzene		100-41-4		30.0		0.00259		1.46

		8/15/13		8/15/13		OK		Carter		35-019-25855		Citation		Wildcat Jim #244		34.38700415		-97.42507391		NAD27		3350		11065		306		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.40391		44.69

		10/18/13		10/18/13		OK		Carter		35-019-25959		Citation		Wildcat Jim #249		34.39610624		-97.43818566		NAD27		3,003		23670		604		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.38492		91.11

		6/7/13		6/7/13		OK		Carter		35-019-25856		Citation		Wildcat Jim #246		34.30720695		-97.44176299		NAD27				20314		475		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.33008		67.05

		6/17/13		6/17/13		OK		Carter		35-019-25856		Citation		Wildcat Jim #246		34.30720695		-97.44176299		NAD27				19656		300		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.33610		66.06

		5/21/13		5/23/13		OK		Carter		35-019-25858		Citation		Wildcat Jim #241		34.38601596		-97.41939017		NAD27				48128		924		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.25678		123.58

		6/11/13		6/12/13		OK		Carter		35-019-25859		Citation		Wildcat Jim #32A		34.39714988		-97.43634276		NAD27				50347		801		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.17925		90.25

		8/28/13		8/28/13		OK		Carter		35-019-25859		Citation		Wildcat Jim #32A		34.39714988		-97.43634276		NAD27		3111		11455		164		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.09935		11.38

		7/22/13		7/22/13		OK		Carter		35-019-25860		Citation		Wildcat Jim #28-A		34.39697814		-97.42744844		NAD27		3000		23049		401		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.19216		44.29

		7/31/13		8/2/13		OK		Carter		35-019-25860		Citation		Wildcat Jim #28A		34.39697814		-97.42744844		NAD27		3000		46905		990		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.28184		132.20

		6/21/13		6/21/13		OK		Carter		35-019-25861		Citation		Wildcat Jim #245		34.39101527		-97.42635174		NAD27				18961		164		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.11540		21.88

		6/27/13		6/27/13		OK		Carter		35-019-25861		Citation		Wildcat Jim #245		34.39101527		-97.42635174		NAD27				21298		375		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.20882		44.47

		7/8/13		7/8/13		OK		Carter		35-019-25861		Citation		Wildcat Jim #245		34.39101527		-97.42635174		NAD27		2981		11659		232		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.18718		21.82

		7/15/13		7/15/13		OK		Carter		35-019-25861		Citation		Wildcat Jim #245		34.39101527		-97.42635174		NAD27		2981		38519		651		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.17007		65.51

		7/22/13		7/22/13		OK		Carter		35-019-25865		Citation		Tdu #122		34.39909151		-97.41670389		NAD27		2400		18832		492		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.35150		66.19

		9/27/13		9/27/13		OK		Carter		35-019-25865		Citation		Tdmu #122		34.39909151		-97.41670389		NAD27		2400		15035		408		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.43439		65.31

		10/4/13		10/4/13		OK		Carter		35-019-25865		Citation		Tatums Des Moines #122		34.39909151		-97.41670389		NAD27		2400		14074		219		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.15783		22.21

		7/24/13		7/24/13		OK		Carter		35-019-25880		Citation		Wildcat Jim #24A		34.39939032		-97.42923107		NAD27		3100		31257		489		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.17847		55.78

		9/6/13		9/6/13		OK		Carter		35-019-25880		Citation		Wildcat Jim #24A		34.39939032		-97.42923107		NAD27		3100		30596		515		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.18316		56.04

		9/16/13		9/17/13		OK		Carter		35-019-25880		Citation		Wildcat Jim #24A		34.39939032		-97.42922311		NAD27		3100		33318		449		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.13523		45.06

		10/25/13		10/25/13		OK		Carter		35-019-25974		Citation		Wildcat Jim #247		34.40232725		-97.43714396		NAD27		2804		18813		219		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.12353		23.24

		10/31/13		10/31/14		OK		Carter		35-019-25974		Citation		Wildcat Jim #247		34.40232725		-97.43714396		NAD27		2804		20151		453		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.32831		66.16

		10/16/13		10/16/13		OK		Carter		35-019-25958		Citation		Wildcat Jim #251		34.39126382		-97.42857352		NAD27		3358		24267		561		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.02757		6.69

		10/8/13		10/9/13		OK		Carter		35-019-25959		Citation		Wildcat Jim #249		34.39610624		-97.43818566		NAD27		3003		40411		713		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.19237		77.74

		12/19/13		12/19/13		OK		Carter		35-019-25971		Citation		Wildcat Jim #150-A		34.39330514		-97.43672603		NAD27		3150		34853		486		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.15889		55.38

		1/10/14		1/10/14		OK		Carter		35-019-25969		Citation		Wildcat Jim #17A		34.40039347		-97.42991174		NAD27		3075		26346		406		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.18382		48.43

		11/19/13		11/22/13		OK		Carter		35-019-25967		Citation		Wildcat Jim #108-A		34.3841962		-97.42467773		NAD27		3252		78539		1231		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.20045		157.43

		1/10/14		1/10/14		OK		Carter		35-019-25998		Citation		Wildcat Jim #250		34.39594923		-97.43382196		NAD27		3061		20022		446		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.22407		44.86

		1/14/14		1/14/14		OK		Carter		35-019-25968		Citation		Wildcat Jim Unit #96A		34.3861203		-97.423165		NAD27		3,319		13418				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.24299		32.60

		1/20/14		1/20/14		OK		Carter		35-019-25969		Citation		Wildcat Jim #17A		34.40039347		-97.42991174		NAD27		3075		19019		259		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.11898		22.63

		1/21/14		1/21/14		OK		Carter		35-019-25969		Citation		Wildcat Jim #17A		34.40039347		-97.42991174		NAD27		3075		21296		336		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.16100		34.29

		12/12/13		12/12/13		OK		Carter		35-019-25970		Citation		Wildcat Jim #111A		34.38461013		-97.41891022		NAD27		3650		21561		419		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.27070		58.37

		1/21/14		1/21/14		OK		Carter		35-019-25998		Citation		Wildcat Jim #250		34.39594923		-97.43382196		NAD27		3061		6876		170		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.32313		22.22

		1/22/14		1/22/14		OK		Carter		35-019-25998		Citation		Wildcat Jim #250		34.39594923		-97.43382196		NAD27		3061		9536		234		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.35150		33.52

		1/22/14		1/22/14		OK		Carter		35-019-26011		Citation		Setu #4-7		34.3680287		-97.39705617		NAD27		1600		6828		6828		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.32660		22.30

		1/28/14		1/28/14		OK		Carter		35-019-26022		Citation		Setu #4-8		34.36881225		-97.39778646		NAD27		1600		11006		206		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.20260		22.30

		2/26/14		2/26/14		OK		Carter		35-019-25974		Citation		Wildcat Jim #247		34.40232725		-97.43714396		NAD27		2804		19390				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.34752		67.38

		10/31/13		10/31/13		OK		Carter		35-019-25975		Citation		Wildcat Jim #248		34.39963754		-97.43407263		NAD27		2510		8230		112		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.13643		11.23

		11/1/13		11/1/13		OK		Carter		35-019-25975		Citation		Wildcat Jim #248		34.39963754		-97.43407263		NAD27		2510		21152		504		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.31484		66.59

		11/11/13		11/11/13		OK		Carter		35-019-25975		Citation		Wildcat Jim #248		34.39963754		-97.43407263		NAD27		2510		22067		500		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.29469		65.03

		11/15/13		11/15/13		OK		Carter		35-019-25975		Citation		Wildcat Jim #248		34.39963754		-97.43407263		NAD27		2510		26087		70		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.21026		54.85

		2/27/14		2/27/14		OK		Carter		35-019-25958		Citation		Wildcat Jim #251		34.39125		-97.4285833		NAD27		3,358		10875				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.10230		11.13

		2/28/14		2/28/14		OK		Carter		35-019-26032		Citation		Tdmu #123		34.39808436		-97.41618951		NAD27		2235		32421				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.34920		113.21

		3/4/14		3/4/14		OK		Carter		35-019-26031		Citation		Tatums Des Moines #125		34.40066122		-97.4179022		NAD27		2109		21563				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.28100		60.59

		3/10/14		3/10/14		OK		Carter		35-019-25958		Citation		Wildcat Jim #251		34.39125		-97.4285833		NAD27		3,358		9851				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.11600		11.43

		12/26/13		12/26/13		OK		Carter		35-019-26014		Citation		Se Tatums #3-26		34.36345273		-97.3938394		NAD27		1600		14135		310		Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.30318		42.85

		3/10/14		3/10/14		OK		Carter		35-019-26031		Citation		Tatums Des Moines #125		34.40066122		-97.4179022		NAD27		2109		6020				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.18330		11.03

		3/11/14		3/11/14		OK		Carter		35-019-26032		Citation		Tdmu #123		34.39808436		-97.41618951		NAD27		2235		19605				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.19220		37.68

		3/18/14		3/18/14		OK		Carter		35-019-26033		Citation		Tatums Des Moines # 124		34.40000107		-97.41718055		NAD27		2110		16067				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.54210		87.10

		3/19/14		3/20/14		OK		Carter		35-019-25971		Citation		Wildcat Jim #150A		34.393306		-97.436722		NAD27		3150		21975				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		2.49980		549.33

		3/21/14		3/21/14		OK		Carter		35-019-26030		Citation		Tdmu #126		34.40183382		-97.41836047		NAD27		2112		20177				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.32770		66.12

		3/27/14		3/27/14		OK		Carter		35-019-26030		Citation		Tdmu #126		34.40183382		-97.41836047		NAD27		2112		11899				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.38133		45.37

		4/2/14		4/2/14		OK		Caddo		35-015-23240		Citation		Ecu #2-2		34.93454899		-98.1455144		NAD27		3,803		34867				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.12830		44.73

		4/7/14		4/7/14		OK		Carter		35-019-26033		Citation		Tatums Des Moines #124		34.40000107		-97.41718055		NAD27		2110		16296				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.28490		46.43

		4/8/14		4/8/14		OK		Caddo		35-015-23240		Citation		Ecu #2-2		34.93454899		-98.1455144		NAD27		3,803		26633				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.08300		22.11

		4/15/14		4/15/14		OK		Caddo		35-015-23240		Citation		Ecu #2-2		34.93454899		-98.1455144		NAD27		3,803		32952				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.09960		32.82

		4/16/14		4/16/14		OK		Carter		35-019-26033		Citation		Tatums Des Moines #124		34.40000107		-97.41718055		NAD27		2110		11819				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.36870		43.58

		4/28/14		4/28/14		OK		Caddo		35-015-23241		Citation		Ecu #3-4		34.93275785		-98.1454728		NAD27		3,804		42776				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.13254		56.70

		12/14/11				TX		Andrews		42-003-43011		Pdc		University Frances 4068		32.509972		-98.129361		NAD83		11006		761350				Xylene		Halliburton		Solvent		Ethylbenzene		100-41-4		20.0		0.00066		5.02

		7/23/14		7/24/14		OK		Carter		35-019-26077		Citation		Graham Deese Unit #34-14		34.3509767		-97.46088589		NAD27		3946		34256				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.23000		78.79

		8/12/14		8/12/14		OK		Carter		35-019-03087		Citation		Tatums #6-8		34.47507		-97.49751		NAD27		3,001		20915				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.31000		64.84

		1/3/12				TX		Ector		42-135-38984		Occidental		Drru 509		31.8135085		-102.2887695		NAD27		11921		824831				Parachek(R)		Halliburton		Paraffin Control		Ethylbenzene		100-41-4		1.0		0.00033		2.72

		5/8/12				TX		Ector		42-135-41599		Occidental		Constance #5		31.715231		-102.382367		NAD27		10434		703598				Parachek 160 Paraffin Inhibitor		Halliburton		Paraffin Control		Ethylbenzene		100-41-4		1.0		0.00035		2.46

		3/30/12				TX		Gaines		42-165-37468		Sandridge		Cities Service A 4		32.53963		-102.96578		NAD27		7590		192402				PC-2		Pro Petro		Solvent		Ethylbenzene		100-41-4		30.0		0.12653		243.45

		1/9/12				TX		Midland		42-329-37612		Occidental		Drru 4415		31.7134425		-102.2567695		NAD27		10400		629453				Parachek 160 Paraffin Inhibitor		Halliburton		Paraffin Control		Ethylbenzene		100-41-4		1.0		0.00015		0.94

		2/17/12				TX		Midland		42-329-37618		Occidental		Drru 4406		31.70508		-102.25454		WGS84		10460		637775				Parachek 160 Paraffin Inhibitor		Halliburton		Paraffin Control		Ethylbenzene		100-41-4		1.0		0.00037		2.36

		1/18/12				TX		Midland		42-329-37620		Occidental		Drru 4412		31.7111459		-102.25603		NAD27		10400		670257				Parachek 160 Paraffin Inhibitor		Halliburton		Paraffin Control		Ethylbenzene		100-41-4		1.0		0.00039		2.61

		4/9/12				TX		Midland		42-329-37903		Discovery		Windham 38 #9		31		-102		NAD83		10159		705834				Xylene		Halliburton		Solvent		Ethylbenzene		100-41-4		20.0		0.01089		76.87

		5/16/13		5/21/13		TX		Midland		42-329-38521		Occidental		Dora Roberts Ranch Unit No. 4510		31.71015		-102.2228611		NAD27		9458		2331359				Parachek 160 Paraffin Inhibitor		Halliburton		Paraffin Inhibitor		Ethylbenzene		100-41-4		1.0		0.00026		6.06

		2/2/12				TX		Reeves		42-389-32975		Patriot		Vj Ranch Impala 36 #2		31		-103		NAD83		11608		2025510				SCI-300		Chemplex		Scale Corrosion Inhibitor		Ethylbenzene		100-41-4		10.0		0.00140		28.36

		9/5/11				TX		Webb		42-479-41221		Sm Energy		Galvan Ranch A442H		28.0722878		-99.6416875		NAD27		9208		11494771				Stimsol 200		Sanjel		Oil Flow Improver		Ethylbenzene		100-41-4		30.0		0.01553		1785.14

		9/15/11				TX		Webb		42-479-41223		Sm Energy		Galvan Ranch A444H		28.0722265		-99.6417903		NAD27		9206		11488984				Stimsol 200		Sanjel		Oil Flow Improver		Ethylbenzene		100-41-4		30.0		0.00494		567.56

		8/12/11				TX		Webb		42-479-41263		Sm Energy		Briscoe R 4H		28.08431889		-99.95961472		NAD27		7810		11643460				Stimsol 200		Sanjel		Oil Flow Improver		Ethylbenzene		100-41-4		30.0		0.01463		1703.44

		2/13/12				WY		Fremont		49-013-20518		Marathon		Shoshone 63-33		43.53102		-109.048		NAD83		1451		2577				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.00078		0.02

		11/7/11				WY		Big Horn		49-013-22018		Marathon		Tribal C 41		43.294341		-108.910606		NAD83		7177		34149				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.02044		6.98

		9/28/11				WY		Hot Springs		49-017-06198		Marathon		Curtis 100		43.936467		-108.643758		NAD83		4300		43893				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.00078		0.34

		10/20/11				WY		Hot Springs		49-017-06221		Marathon		Curtis 78		43.93899		-108.66142		NAD83		2989		39131				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.00078		0.31

		10/26/11				WY		Hot Springs		49-017-06293		Marathon		Curtis 65		43.94342		-108.65089		NAD83		3211		36204				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.00078		0.28

		10/24/11				WY		Hot Springs		49-017-06424		Marathon		Curtis 35		43.95454		-108.66545		NAD83		2917		41948				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.00078		0.33

		9/22/11				WY		Hot Springs		49-017-06490		Marathon		Curtis 19		43.96191		-108.66561		NAD83		3140		45050				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.00078		0.35

		11/20/11				WY		Hot Springs		49-017-07010		Marathon		Curtis 137		43.927567		-108.596922		NAD83		4266		40585				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.00078		0.32

		10/21/11				WY		Hot Springs		49-017-20932		Marathon		Curtis 198		43.94523		-108.6668		NAD83		3010		37779				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.00078		0.29

		4/3/11				WY		Park		49-017-21023		Marathon		Lion Govt 5		43.965703		-108.661013		NAD83		4644		44255				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.00078		0.35

		4/19/11				WY		Park		49-017-21344		Marathon		Ehrlich 53		43.959284		-108.672042		NAD83		4579		41864				TC-102-MS		Marathon		Solvent		Ethylbenzene		100-41-4		6.0		0.00078		0.33

		9/17/14		9/17/14		OK		Carter		35-019-26095		Citation		Wildcat Jim Unit #255		34.38981304		-97.42407186		NAD27		3200		20914				Xylene		Valley Solvents		Solvent		Ethylbenzene		100-41-4		30.0		0.26800		56.05

		6/27/14				TX		Reagan		42-383-38830		Parsley Energy Operations, LLC		Char Hughes 1HB		31.35688		-101.451522		NAD27		14110		7971852				PC2-Xylene		ASK Chemical		Diverter		Ethylbenzene		100-41-4		30.0		0.00581		463.16

		6/29/14		6/29/14		TX		Irion		42-235-34521		Broad Oak		Bold Flint Hill 69 #1H		31.22357		-101.00564		NAD27		7800		357630				Xylene		Conchem LTD		Solvent		Ethylbenzene		100-41-4		100.0		0.22204		794.08

		7/10/14		7/23/14		TX		Upton		42-461-39460		Parsley Energy Operations, LLC		Elwood 16-21 1HB		31.61422		-101.989358		NAD27		17728		11249616				PC2-Xylene		ASK Chemical		Diverter		Ethylbenzene		100-41-4		30.0		0.00414		465.73

		7/28/14		8/5/14		TX		Reagan		42-383-38845		Parsley Energy Operations, LLC		Char Hughes 2HHB		31.35962		-101.448339		NAD27		111662		8555190				PC2-Xylene		ASK Chemical		Diverter		Ethylbenzene		100-41-4		30.0		0.00544		465.40

		9/9/14		6/14/14		TX		Dimmit		42-127-35771		BlackBrush O&G, LLC		Hamilton Ranch AC 557H		28.3984387		-100.0604186		NAD27		3343		0		1170465		Sweet Crude Oil		Textar Midstream Transport, LP		Base Fluid		Ethylbenzene		100-41-4		1.0		0.45588		5335.92

		8/22/14		8/28/14		TX		Dimmit		42-127-35056		BlackBrush O&G, LLC		SPR Unit A 609H		28.30269		-100.05609		NAD27		4000		0		1065190		Sweet Crude Oil		Textar Midstream Transport, LP		Base Fluid		Ethylbenzene		100-41-4		1.0		0.14916		1588.84





