From: DamascusCitizens

Sent: Friday, November 15, 2013 5:40 PM

To: ord.docket@epa.gov; Hanlon, Edward

Subject: Attention Docket ID No. EPA-HQ-ORD-2010-0674

Comment from:

On behalf of Damascus Citizens for Sustainability and NYH2O we are submitting the following
information for consideration by the EPA Science Advisory Board and the researchers
conducting the nationwide study of high volume hydraulic fracturing impacts.

B. Arrindell

Director

Damascus Citizens for Sustainability

This comment contains the Environmental Working Groups' report on diesel use in gas drilling
under the names for 'petroleum distillate, hydrotreated petroleum distillate, kerosenized
petroleum distillate and others - in drilling muds and fracturing activities. AND the PA DEP
chemicals used in drilling list released in 2008 that contains these materials. also a spread sheet
of these chemicals and their impacts prepared by EndocrinDisruption.com They are still in use.
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Executive Summary

Companies that drill for natural gas and oil
are skirting federal law and injecting toxic
petroleum distillates into thousands of wells,
threatening drinking water supplies from
Pennsylvania to Wyoming. Federal and state
regulators, meanwhile, largely look the other
way.

These distillates include kerosene, mineral
spirits and a number of other petroleum
products that often contain high levels of
benzene, a known human carcinogen that is
toxic in water at minuscule levels. Drillers
inject these substances into rock under
extremely high pressure in a process called
hydraulic fracturing that energy companies
use to extract natural gas and oil from
underground formations. The process, known
as “fracking,” fractures the rock to allow
additional gas and oil to flow to the surface.
Fracking is currently used in 90 percent of the
nation’s oil and natural gas wells and has been
instrumental in accessing huge new natural
gas deposits trapped in shale formations
(Carrillo 2005).

In a worst case scenario, the petroleum
distillates used in a single well could contain
enough benzene to contaminate more than
100 billion gallons of drinking water to
unsafe levels, according to drilling company
disclosures in New York State and published
studies. (NYDEC DSGEIS 2009, Pagnotto
1961) That is more than 10 times as much
water as the state of New York uses in a single
day. (NYDEC DSGEIS 2009)

Fracking has already been linked to drinking
water contamination and property damage in
Colorado, Ohio, Pennsylvania, Wyoming and
other states. (Lustgarten 2008a, 2008b)
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Despite the risks, Congress in 2005 exempted
hydraulic fracturing, except fracturing with
diesel fuel, from regulation under the Safe
Drinking Water Act (SDWA). Diesel is the
only substance for which drillers must seek

a permit before it is injected underground.
(SDWA 2009)

Based on a six-month investigation of
chemical disclosure records filed by several of
the largest drilling corporations and interviews
with regulators in five states, Environmental
Working Group (EWG) found that:

1. Companies are injecting natural gas wells
with millions of gallons of fracking fluids
laced with petroleum distillates that can
be similar to diesel and represent an
equal or greater threat to water supplies.
The distillates typically contain the same
highly toxic chemicals as diesel: benzene,
toluene, ethylbenzene and xylene.
Distillates disclosed in records analyzed by
EWG have been found to contain up to 93
times more benzene than diesel but require
no authorization prior to use. Although
the companies disclosed the distillates
in the context of natural gas drilling, at
least several of the companies, including
Halliburton, Schlumberger Ltd. and B.J.
Services Co., also help drill and fracture oil
wells, suggesting that at least some of the
same distillates may be used in oil drilling,
too.
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2. State and federal regulatory agencies

surveyed in the report are generally not
tracking fluids used in fracturing and in
some cases appear to misinterpret the
federal Safe Drinking Water Act. As a
result, companies could easily be fracturing
with diesel without a permit. Only one of
five state or federal agencies contacted, in
Wyoming, reported tracking the chemicals
used in fracking operations. But even
Wyoming requires companies to disclose
trade names of fracking fluids only, not the
specific chemical components of the fluids.
(The other agencies were in Pennsylvania,
New York, Montana, and Texas.)

. A Wyoming state official reported that
companies commonly use diesel in that
state and that the state has not issued any
permits for fracturing under the SDWA.
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EWG’s
Recommendations

Congress should require companies to
comply with the Safe Drinking Water Act
when using any substance for hydraulic
fracturing. Currently, the act allows
companies to use substances that may
be at least as toxic as diesel without any
oversight.

Congress should require drilling
companies to publicly disclose the
chemicals they use in hydraulic fracturing
in each well. At a minimum, companies
must disclose Chemical Abstracts Services
Registry Numbers in every chemical
product to allow easy identification.
Generic names such as “petroleum
distillate” leave the public in the dark.

. The U.S. Department of the Interior

should exercise its authority under the oil
and gas leasing program to require such
disclosures for wells drilled on federal
land.

Congress should investigate federal and
state oversight of hydraulic fracturing and
insist that federal and state personnel be
properly informed about the law.

The U.S. Environmental Protection
Agency should use its existing authority to
determine whether companies are using
diesel and enforce permit requirements.
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Other Petrolum Distillates Used in Hydraulic Fracturing Can
Contain 93 Times more Benzene than Diesel*

Maximum
Number of
Times by
Chemical Abstract |\ WO | Concentration
Distillate Used in S;flvgflf:r(fﬁ) Concentration in | Exceeds EPA’s
Hydraulic Fracturing . Parts Per Million Safe Level
available for some (not available for for Benzene
substances) some substances) in Drinking
Water (five
parts per
billion)
Diesel* N.A. 1,000? 200,000
Light Paraffin Oil3 1120-21-4 N.A** N.A.
Kerosene 8008-20-6 up to 5,000? up to 1,000,000
Stoddard solvent 8052-41-3 up to 10,000° up to 2,000,000
Petroleum naphtha 64741-68-0 93,000° 18,600,000
Multiple Distillates Listed Under Same CAS #
Aliphatic hydrocarbon N.A. N.A.
Distillates (petroleum)
hydrotreated light up to 5,0007 up to 1,000,000
Hydrotreated light g
distillate up to 5,000 up to 1,000,000
Isoparaffinic solvent N.A. N.A.
5::1\; odor paraffin sol- NA. NA.
LVP aliphatic 64742-48-9 NA NA
hydrocarbon o o
Paraffin solvent N.A. N.A.
f;l;ifri,rtlmc napthenic NA. NA.
Petroleum distillates N.A. N.A.
gf:t‘;ﬁl:;m light N.A. NA.
E;(Il)ll-:)ttll 1;?:5?;:3;11)’ 64742-48-9 93,000° 18,600,000
Petroleum base oil 64742-65-0 N.A. N.A.
LR (petr.o — 64742-81-0 up to 5,000 up tp 1,000,000
hydrodesulfurized) ’ T
}f;g:jg;;?{g:;ﬁ%m’ 64742-88-7 up to 5,000" up tp 1,000,000
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¥
Maximum
Number of Times
Chemical Abstract .Rep orted by which Ben.zene
o 4o . Maximum Benzene Concentration
Distillate Used Services (CAS) . . y
. . Concentration in Exceeds EPA’s
in Hydraulic Number (not eyye
. . Parts Per Million Safe Level for
Fracturing available for some . .
substances) (not available for Benzene in
some substances) Drinking Water
(five parts per
billion)

Multiple Distillates Listed Under Same CAS #

Heavy aromatic

petroleum naphtha 93,000% 1215001001
. - 64742-94-5

Light aromatic 13

solvent naphtha 93,000 18,600,000

Light aromatic 7

) el ey o 64742-95-6 93,000 18,600,000

Alkenes, C> 10 a- 64743-02-8 N.A. N.A.

Mineral spirits N.A. 10,000 2,000,000

Petroleum

distillate blend N-A. N-A. NA.

Aromatic Hydrocarbons

Benzene 71-43-2 N.A. N.A.

Toluene 108-88-3 N.A. N.A.

Ethyl benzene 100-41-4 3,000 600,000

Xylene 1330-20-7 N.A. N.A.

1 U.S. Environmental Protection Agency (EPA Fracturing Final). 2004. Evaluation of Impacts to Underground Sources of Drinking
Water by Hydraulic Fracturing of Coalbed Methane Reservoirs, Final, June 2004, at 4-11. Accessed online Dec. 2, 2009 at http://
www.epa.gov/safewater/uic/wells_coalbedmethanestudy.html.

2 See id.

3 New York Department of Environmental Conservation (NYDEC DSGEIS). 2009. Draft Supplemental Generic Environmental
Impact Statement Relating to Drilling for Natural Gas in New York State Using Horizontal Drilling and Hydraulic Fracturing,
September 30, 2009, at 5-53, 5-60. Accessed online November 6, 2009 at http://www.dec.ny.gov/energy/46288.html. All

other petroleum distillates in the table were revealed only in the same New York DSGEIS except for petroleum distillate blend,
hydrotreated light distillate and mineral spirits, which were also disclosed in the following source: Pennsylvania Department

of Environmental Protection (PADEP). 2008. Summary of Hydraulic Fracture Solutions — Marcellus Shale. Accessed online
August 19, 2009 at http://www.dep.state.pa.us/dep/deputate/minres/oilgas/new_forms/marcellus/marcellus.htm. In addition,
Chesapeake disclosed petroleum distillate in the following source: Chesapeake (Chesapeake Fracturing). 2009. Hydraulic
Fracturing Fact Sheet, May 2009. Submitted to U.S. House of Representatives Committee on Natural Resources. See also
Chesapeake. 2009. Media Resources, Hydraulic Fracturing Fact Sheet, May 2009. Accessed online August 18, 2009 at http://www.
chk.com/media/pages/mediaresources.aspx.

4U.S. Department of Health and Human Services (ATSDR TPH). 2009. Agency for Toxic Substances and Disease Registry,
Toxicological Profile for Total Petroleum Hydrocarbons (TPH), September 1999, at 137. Accessed online Dec. 8, 2009, at www.atsdr.
cde.gov/toxprofiles/tp123.pdf.

5 U.S. Department of Health and Human Services,(ATSDR Stoddard Solvent). 2000. Agency for Toxic Substances and Disease
Registry, Stoddard Solvent Toxicity, October 2000, at 7. Accessed online Dec. 8, 2009, at www.atsdr.cdc.gov/HEC/CSEM/stoddard/
docs/stoddard.pdf.

¢Pagnotto, Leonard, et al., Industrial Benzene Exposure from Petroleum Naphtha: I. Rubber Coating Industry, Am Ind Hyg Assoc J
1961; 22: 417-21.

7 ATSDR, supra note 4. The National Library of Medicine lists hydrotreated light distillate as a synonym for kerosene. See National
Library of Medicine, ChemIDPlusLite. 2009. Distillates (petroleum), hydrotreated light; RN: 64742-47-8 (Names & Synonyms).
Accessed online July 6, 2009 at http://chem.sis.nlm.nih.gov/chemidplus/ProxyServlet?objectHandle=DBMaint&actionHandle=def
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P
e

= cnviRcHMENTAL WoRKING GROUP Drilling Around the Law

ault&nextPage=jsp/chemidlite/ResultScreen.jsp& TXTSUPERLISTID=064742478.

8 See id.

9 Pagnatto, et al., supra note 6.

> ATSDR, supra note 4.

't ATSDR, supra note 4.

12 Pagnatto, et al., supra note 6.

3 See id

4 See id

5 Hunting, Katherine L., et al. (Hunting). 1995. Haematopoietic Cancer Mortality Among Vehicle Mechanics, 52 Occupational and
Environmental Medicine 673-678 (1995). Hunting tested Varsol, a solvent that the National Library of Medicine says is synonymous
with mineral spirits. See National Library of Medicine, ChemIDPlusLite. 2009. Distillates (petroleum), hydrotreated light; RN:
64742-47-8 (Names & Synonyms). Accessed online Dec. 8, 2009 at http://chem.sis.nlm.nih.gov/chemidplus/jsp/common/Chem-
Info.jsp?calledFrom=lite&type=names.

10 International Agency for Research on Cancer (IARC). 2000. IARC Monographs on the Evaluation of Carcinogenic Risks to Hu-
mans, Volume 77, Some Industrial Chemicals, 2000, at p. 228. Accessed online December 4, 2009 at http://monographs.iarc.fr/
ENG/Monographs/vol77/index.php.

“Petroleum distillates used in hydraulic fracturing that companies have publicly disclosed.
Where available, the table displays the Chemical Abstracts Service (CAS) registry numbers as-
signed by the American Chemical Society. CAS numbers identify unique chemical substances
(ACS 2009), enabling scientists, governmental officials and citizens to know precisely what
substances are being used. Disclosure of such numbers for hydraulic fracturing is not required.
Where available, the table displays the highest published benzene concentration level that EWG
could find for substances with the same common name as the petroleum distillate. The avail-
able published information does not list petroleum distillates by CAS number, so it is unclear
whether the substances are exactly the same as those listed by drilling companies. It is possible
that benzene levels for petroleum distillates used by the drilling companies are higher or lower
than values shown here. EWG repeatedly asked several companies for the composition of their
distillates, but they did not respond.

" Not Available

ewg.org/drillingaroundthelaw 6
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Hydraulic Fracturing
and Petroleum
Distillates

To release natural gas and oil from
underground formations, drillers inject into
their wells under extremely high pressure
anywhere from tens of thousands to millions
of gallons of fluid, typically a mixture of
petroleum distillates, other chemicals, water
and sand. (EPA Fracturing Final 2004, Schein
2008, Burnett and Vavra 2006, NYDEC
DSGEIS 2009) The process creates fractures
in the rock that extend out from the well
and allow additional gas or oil to flow to the
surface, dramatically increasing production.

Fracking presents a clear threat to water
supplies. It has been implicated in recent
incidents in which benzene and other
hazardous substances contaminated drinking
water and caused other damage in Colorado,
Ohio, Pennsylvania, Wyoming and other
states. (Lustgarten 2008a, 2008b) In addition
to the risks created by injecting toxic fracking
chemicals underground, these substances are
sometimes spilled on the surface.

In 2005, following lobbying by energy
companies, Congress largely exempted
hydraulic fracturing from provisions of

the Safe Drinking Water Act (SDWA) that
protect underground sources of drinking
water. (Hamburger and Miller 2004) The one
exception was the requirement that companies
obtain EPA or state authorization before
fracturing with diesel fuel.

According to EPA, diesel makes fracturing
more efficient because it dissolves thickeners
used in fracking fluids more effectively than
water. That reduces costs by allowing drilling
companies to send a smaller number of tanker
trucks supplying diesel-based thickener to
well sites than when fracking with water-
based thickeners. (EPA Fracturing Final
2004) Diesel also reduces friction in high-
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pressure injections and prevents clogging

of the drilling pipe. (WOGCC 2009) Despite
these advantages, Congress singled out diesel
for regulation. Diesel is known to contain
relatively high levels of benzene, toluene,
ethylbenzene, and xylene — the so-called BTEX
chemicals that can pollute water in very small
amounts and are known to cause cancer and
other serious health problems.

Despite the diesel requirement, regulators

in four states queried by EWG (New York,
Pennsylvania, Montana and Texas) said they
do not check to determine whether companies
are using diesel or other petroleum distillates
in their fracking fluids. In Wyoming, an
official with the Wyoming Oil and Gas
Conservation Commission (WOGCC) said

the Commission does track the types of fluids
being used and has found that companies
frequently use diesel. But in apparent
contradiction of federal law, this official, along
with regulators in Montana and Pennsylvania,
said the Commission takes the position that
the Safe Drinking Water Act does not apply to
fracturing with diesel. (EPAII 2009, Hudak
2009, Johnson 2009, Nye 2009, WYOGCC
2009a, 2009b)

Companies contacted by EWG declined to say
what petroleum distillates they use.

Fracking Unlocks
Gas, Contamination
Concerns

Hydraulic fracturing has recently helped
companies access large new supplies of
natural gas buried deep in shale formations in
Texas, Pennsylvania and other states. These
new supplies have sparked enthusiasm for
several reasons. Natural gas produces half
the greenhouse gas emissions of coal when

it is burned to generate electricity (EPA
Natural Gas 2009), and there is an abundant
(though non-renewable) domestic supply in
the United States. As a result, natural gas has

7
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a legion of champions, including financier T.
Boone Pickens and some conservationists. It
is touted as a “bridge fuel” to a lower-carbon
economy that could dramatically reduce U.S.
dependence on coal and significantly cut
greenhouse gas emissions, all with existing
technologies.

However, drilling for natural gas (and oil)
must be balanced with the need to protect
precious water supplies. New York City
officials have estimated that if its drinking
water were contaminated by upstate drilling,
the cost of cleaning up the pollution would be
$20 billion or more. (Gennaro 2009) Because
of these concerns, Chesapeake Energy, the
nation’s largest independent natural gas
drilling company, announced late in 2009
that it would not drill in the watershed that
provides New York City’s drinking water. A
2004 incident in Garfield County, Colo., has
shown that once a water supply is polluted

by chemicals associated with gas drilling, it is
extremely difficult to purify. (COGCC EnCana
2009, EPA Sparge 2009)

EWG believes that Congress should move
quickly to repeal the exemption for hydraulic
fracturing under the Safe Water Drinking Act
to ensure that water supplies are not ruined in
the rush to produce more natural gas.

Petroleum Distillates:
Widely Used, but Details
Are Scant

Several energy companies, including some

of the largest, have recently disclosed what
petroleum distillates they use for hydraulic
fracturing. In September 2009, New York
state officials released the most complete list
to date of the fracking chemicals disclosed by
industry, which include about 30 petroleum
distillates (listed in Table 1 above). While it
is unclear which fracturing companies are
using which distillates and where, 18 energy

ewg.org/drillingaroundthelaw
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and chemical companies contributed to the
list, including three of the world’s largest
fracking specialists for natural gas and oil:
Schlumberger Ltd., Halliburton and B.J.
Services Co. (NYDEC DSGEIS 2009)

In 2009, Chesapeake Energy acknowledged
on its website and in submissions to the

U.S. House of Representatives and the New
York City Council that it uses “petroleum
distillate” in its fracturing operations. In an
effort to allay concerns over environmental
and health risks, the company noted that
these substances are also “used in cosmetics,
including hair, make-up, nail and skin
products.” (Chesapeake 2009a) The company
did not mention, however, that since 1982 the
European Union has banned a wide range of
petroleum distillates from cosmetics products
“except if the full refining history is known and
it can be shown that the substance from which
[the petroleum distillate] is produced is not a
carcinogen.” (EU 1982) In the United States,
cosmetics are almost completely unregulated.
(FDA 2009)

Chesapeake says on its website that it operates
in 19 states: Alabama, Arkansas, Illinois,
Indiana, Kentucky, Louisiana, Maryland,
Michigan, Mississippi, New Mexico, Nebraska,
New York, Ohio, Oklahoma, Pennsylvania,
Tennessee, Texas, Virginia and West Virginia.
(Chesapeake 2009a, Chesapeake 2009b)

In 2008, B.J. Services informed the
Pennsylvania Department of Environmental
Protection (PADEP) that it was using
“hazardous components” including “petroleum
distallate (sic) blend” and “hydrotreated

light distillate” for hydraulic fracturing of
natural gas wells in that state’s portion of the
Marcellus Shale, a natural gas-rich formation
that lies beneath Pennsylvania and six other
eastern states. A second company, Superior
Well Services, Inc., told the state agency that it
was using “hazardous components,” including
“hydrotreated light distillate” and “mineral
spirits.” (PADEP 2008, EPA Mineral Spirits
2009)
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The Endocrine Disruption Exchange (TEDX),
a Paonia, Colo.-based watchdog group, has
collected information on chemicals used in
hydraulic fracturing from several states. The
organization found that companies are using
petroleum distillates in Colorado, Montana,
New Mexico, Pennsylvania, Texas, Washington
and Wyoming and that companies are using
diesel, in particular, in Colorado, Montana,
New Mexico, Pennsylvania and Wyoming.
The records obtained by the group do not
indicate when drilling companies used these
substances, but TEDX began collecting the
information in 2004. (TEDX 2009)

Diesel vs. Other
Distillates: Not Much
Difference

What the disclosures by industry don’t show

is that other petroleum distillates can contain
the same toxic components that are in diesel,
even though only diesel is subject to EPA or
state oversight under the federal Safe Drinking
Water Act.

To distill crude oil into industrial and
consumer products, refiners heat it to various
boiling points. Different gaseous solutions
are drawn off at each temperature, captured
and cooled to liquefy them. All these liquids,
including diesel, are petroleum distillates.
(DOE Refining 2009, DOE Kids 2009)

According to the EPA, petroleum distillate
“includes diesel fuel, kerosene and home
heating o0il.” The federal Consumer Product
Safety Commission similarly states that
“petroleum distillates include gasoline,
naphtha, mineral spirits, kerosene, paraffin
wax and tar.” (CPSC 1997) The National
Institutes of Health’s National Library of
Medicine lists “hydrotreated light distillate” as
a synonym for kerosene. (NLM Chemid 2009)
The Merck Manual of Diagnosis and Therapy
says that petroleum distillates include asphalt,
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benzine (benzin), fuel oil, gasoline, kerosene,
lamp oil, lubricating oils, mineral oil, mineral
spirits, model airplane glue, naphtha, paint
thinners, petroleum ether and tar. (Merck
2006)

Such distillates may be finished products
ready for use or undergo further processing.
The EPA describes hydrotreating (as in
“hydrotreated light distillate”) as a chemical
process that reduces diesel’s sulfur content so
that diesel engines emit less pollution. (EPA
Diesel 2004)

Benzene and other toxic constituents are
generally present in all petroleum distillates,
including diesel fuel. In 1997, the National
Park Service (NPS) examined diesel and other
distillates known as fuel oils and concluded
that “fuel oil no. 1, jet fuel 1, diesel no. 1, and
kerosene are basically the same products.”
(NPS Kerosene 1997) The report said, “The
most toxic components of fuel oils are the
aromatics, such as benzene, toluene, xylene,
naphthalene and others. These aromatics are
relatively highly soluble in water.” (NPS Diesel
1997) The Agency for Toxic Substances and
Disease Registry (ATSDR) of the Centers for
Disease Control and Prevention also says that
“benzene is slightly soluble in water and can
pass through the soil into underground water.”
(ATSDR Benzene 2007)

Melvyn Kopstein, a PhD chemical engineer
who has testified on behalf of workers seeking
compensation for benzene-related illnesses,
reported in a 2006 paper published in the
Journal of Occupational and Environmental
Hygiene that a wide range of petroleum
distillates, including “100% hydrotreated light
distillate,” “mineral spirits,” “Stoddard-type
aliphatic solvent” and “light aliphatic solvent
naphtha,” may contain benzene. (Kopstein
2006) All these substances have names that
are the same as, or similar to, substances used
in hydraulic fracturing.

Researchers have found that many petroleum
distillates contain extremely high levels of



benzene, ranging up to 93,000 parts per
million for naphtha solvents - 18.6 million
times EPA’s standard for benzene in drinking
water. (Pagnotto 1961) Naphtha-based
solvents are among the fracturing fluids that
drillers reported using in New York state.

Several researchers studying mineral spirits
(identified by Superior Well Services as

a component of the company’s hydraulic
fracturing fluids in Pennsylvania) have found
that these distillates contain benzene at a
concentration of 10,000 parts per million

-- two million times EPA’s safe level in water.

(Hunting 1995)

Drillers have also reported the use of kerosene
in hydraulic fracturing. The CDC’s ATSDR
has reported that benzene can be present in
kerosene at concentrations of up to 5,000
parts per million, one million times EPA’s safe
level in water. (ATSDR TPH 1999) In addition,
kerosene is a synonym for hydrotreated light
distillate, one of the fracturing chemicals
reported to New York officials and used by
both Superior Well Services and B.J. Services
in Pennsylvania.

Diesel: “The Greatest
Potential Threat” to
Water

Like Congress, the EPA has singled out
diesel fuel for special concern — and yet the
chemicals in diesel are no different than
those commonly found in other petroleum
distillates. In a 2004 report on hydraulic
fracturing of coalbed methane natural gas
deposits, the agency concluded that “the use
of diesel fuel in fracturing fluids poses the
greatest potential threat to [underground
sources of drinking water] because the
BTEX constituents in diesel fuel exceed the
[maximum contaminant level] at the point-of-
injection.”

ewg.org/drillingaroundthelaw

Drilling Around the Law

Are Companies Fracturing with Diesel?

Some public officials believe that all natural gas
and oil companies have agreed not to use diesel
fuel for hydraulic fracturing anywhere they
operate.

But that’s not the case. What some major
companies have said is that they will not use
diesel fuel for hydraulic fracturing — in certain
situations.

In 2003, B.J. Services Co., Halliburton and
Schlumberger Ltd., the companies that
conducted most of the hydraulic fracturing in

the nation, signed a voluntary, non-binding
agreement with EPA. The companies pledged “to
eliminate diesel fuel in hydraulic fracturing fluids
injected into coalbed methane (CBM) production
wells in underground sources of drinking water
(USDWs) and, if necessary, select replacements
that will not cause hydraulic fracturing fluids to
endanger USDWSs.” Coalbed methane is natural
gas that companies extract from coalbeds (EPA
MOA 2003).

This promise, however, applied to only coalbed
methane wells -- a small portion of natural gas
and oil wells drilled — and only to those drilled
directly into underground sources of drinking
water. For example, THS, an energy data
company, reported that of 26,065 natural gas
and oil wells completed in the U.S. in 20035, less
than 20 percent (4,625) were coalbed methane
wells. As of December 2006, THS reported that
of 37,408 natural gas and oil wells completed in
the U.S. that year, less than 15 percent (5,097)
were coalbed methane wells. (IHS 2006) The
percentage of coalbed methane wells drilled
directly into underground sources of drinking
water, where the three top fracking companies
promised not to use diesel, was likely even
smaller.

The EPA also said in its 2004 report on
fracturing of coal beds that B.J. Services,
Halliburton and Schlumberger “have indicated
to EPA that they no longer use diesel fuel as a
hydraulic fracturing fluid additive when injecting
into USDWs.” (EPA Fracturing Final 2004,
ES-2) This leaves open the possibility that the
companies have continued to use diesel when
they are injecting fracturing fluid into wells that

10
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BTEX refers to benzene, toluene, ethylbenzene
and xylene, each of which is toxic at very low
concentrations. According to EPA, long-term
exposure to benzene can cause cancer, and
short-term exposure can lead to temporary
nervous system disorders. Long-term exposure
to toluene, ethylbenzene and xylene can cause
liver and kidney damage as well as nervous
system disorders such as spasms, tremors and
speech impairment. Short-term exposure can
cause health problems ranging from fatigue

to impaired cognitive abilities to nausea.

(EPA Benzene 2009, EPA Toluene 2009, EPA
Ethylbenzene 2009, EPA Xylene 2009)

EPA’s maximum allowable concentration

of benzene in drinking water is five parts

per billion — higher amounts are considered
harmful — and the agency’s policy goal is to
have no benzene in water. (EPA Benzene
2009) In a 2004 article published in the
European Journal of Oncology, Myron A.
Mehlman, a professor at the Robert Wood
Johnson School of Medicine and Dentistry,
wrote that “there is no safe level of benzene
above zero that can protect workers and

the public from the carcinogenic effects of
benzene.” (Mehlman 2004) EPA’s maximum
levels for the other BTEX chemicals in
drinking water are one part per million (ppm)
for toluene, 0.7 ppm for ethylbenzene and

10 ppm for xylene. (EPA Toluene 2009, EPA
Ethylbenzene 2009, EPA Xylene 2009)

The EPA estimates that when diesel

fuel is used for hydraulic fracturing, the
concentration of benzene in fracturing fluid

at the point of injection ranges between 9
times and 880 times the safe level for water.
The agency also estimates that toluene,
ethylbenzene and xylene also exceed safe levels
in some situations. (EPA Fracturing Final
2004)
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are not drilled directly into an underground
water source, but through or near one.

In a 2008 email to EPA, Harold Brannon, B.J.
Services Senior Advisor for Fracturing, wrote
that the company “is not only continuing to abide
by the voluntary Memorandum of Agreement
with the US (sic) Environmental Protection
Agency to eliminate the use of diesel fuel in
hydraulic fracturing fluids for coalbed methane
reservoirs, but has completed implementation

of policies and procedures eliminating the use of
diesel fuel in all water-based hydraulic fracturing
applications performed in the United States of
America.” (Brannon 2008)

However, the EPA and another hydraulic
fracturing firm, Superior Well Services, have
noted that the language “water-based hydraulic
fracturing applications” does not cover all
types of hydraulic fracturing, suggesting that
B.J. Services could continue using diesel in
applications that are not water-based. In its
2004 report, EPA wrote that “water-based
fracturing fluids have become the predominant
type of coalbed methane fracturing fluid...
however, fracturing fluids can also be based on
oil, methanol, or a combination of water and
methanol.” (EPA Fracturing Final 2004, 4-2)
Superior Well Services notes on its website that
“water-based fracturing fluids are used in most
stimulation applications,” but it also lists two
other types of systems: “oil-based fracturing
systems” and “foam-based fracturing systems.”
(Superior 2009)

B.J. Services’ Brannon referred questions

about his company’s use of diesel to a lawyer,
Blaine Edwards. Edwards did not return a voice
message requesting information. Halliburton
and Schlumberger did not return phone calls
from EWG requesting comment.

Neither Superior Well Services nor other
fracturing companies signed the limited and
voluntary agreement with EPA regarding the use
of diesel in coalbed methane formations. As of
late 2008, the EPA had not checked to see if B.J.
Services Co., Schlumberger Ltd. and Halliburton
were complying with the agreement. (Lustgarten
2008a)
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Drilling Companies: No
Comment

EWG tried repeatedly to find out from
industry what petroleum distillates individual
companies are using, what chemicals they
contain and how they differ from diesel. To
date, none of the companies contacted by
EWG have supplied the information.

On Sept. 2, 20009, after a brief telephone
conversation with Tom Price, who is
Chesapeake Energy’s Senior Vice President
and spokesman, EWG Senior Counsel

Dusty Horwitt emailed questions about the
company’s use of “petroleum distillate” to
Price at his request. He did not respond. On
Sept. 15, EWG followed up with a second
email and left a voicemail for Price. On Sept.
17, Horwitt met with Chesapeake CEO Aubrey
McClendon in Washington, DC and asked for a
response. McClendon said the company would
supply one, but EWG has yet to hear back.

On Aug. 31, 2009, EWG’s Horwitt spoke by
phone with Kenneth Komoroski, an attorney
for the Pittsburgh office of the law firm K&L
Gates LLP. In the fall of 2008, Komoroski’s
firm collected a list of hydraulic fracturing
compounds used by companies operating

in Pennsylvania and provided it to the
Pennsylvania Department of Environmental
Protection. On Sept. 1, 2009, at Komoroski’s
request, EWG emailed him questions about
the petroleum distillates on the list. On Sept.
15, EWG followed up with a second email
and left a phone message with Komoroski’s
assistant, but Komoroski has yet to respond.
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On Sept. 2, 2009, EWG’s Horwitt left a
voice mail for and sent an email to Kenneth
Brannon, Senior Advisor for Fracturing at
B.J. Services, seeking information on the
company’s use of petroleum distillates and
diesel. On Sept. 15, EWG sent a second
email and called Brannon again. Brannon
said he had forwarded the original email to
Blaine Edwards, a lawyer for B.J. Services in
Houston. Horwitt left a voicemail for Edwards
that day but has not heard back.

On Aug. 26 and Sept. 15, 2009, Horwitt left
voice messages seeking similar information
from Lewis Cessna in the safety department
at Superior Well Services. There has been no
response.

EPA, States Largely
Oblivious

EPA and at least some states appear to
have paid minimal attention to the risks

of hydraulic fracturing with petroleum
distillates. Some officials also appear to be
misinterpreting the law.

Ann Codrington, a spokeswoman for EPA’s
Office of Groundwater and Drinking Water,
wrote in an email that EPA’s position is that
under the Safe Drinking Water Act, companies
must gain approval before using diesel in
hydraulic fracturing. (Codrington 2009) In
fact, the language of the law provides that
states “shall prohibit ... any underground
injection in such State which is not authorized
by a permit issued by the State.” The law

goes on to say that “the term ‘underground
injection’ ... (A) means the subsurface
emplacement of fluids by well injection; and
(B) excludes ... the underground injection

of fluids or propping agents [other than

diesel fuels] pursuant to hydraulic fracturing
operations related to oil, gas, or geothermal
production activities.”
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Codrington said monitoring of hydraulic
fracturing is the responsibility of state officials.
(Codrington 2009a) However, several state
offices that have been granted primary
authority to enforce the Safe Drinking Water
Act for oil and gas injection wells, as well

as regional EPA offices that have retained
enforcement authority, told EWG that they do
not check on what fracturing fluids companies
are using and have not issued permits. Some
of these offices contend that the Act does not
apply to hydraulic fracturing with diesel, a
position that appears to contradict the law.

Following is a summary of responses from
state regulators and EPA regional offices with
responsibility over underground injections
by the oil and gas industry under the Safe
Drinking Water Act:

Montana

George Hudak, of the Montana Board of Oil
and Gas Conservation, said his agency does
not regulate or inspect hydraulic fracturing
under the Safe Drinking Water Act. Hudak
said it was his belief that all hydraulic
fracturing is exempt from the Act — including
the use of diesel. (Hudak 2009)

New York

EPA’s Region II office, which has jurisdiction
over oil and gas injection wells in New York,
considers hydraulic fracturing with diesel to be
covered by the Act, but an official, who did not
wish to be quoted by name, said the office does
not regulate fracturing and does not check on
what fluids are used. (EPAII 2009)

Pennsylvania

Karen Johnson of EPA’s Region III office
echoed the views of Montana’s Hudak, saying
that her office does not monitor hydraulic
fracturing and considers all fracturing — even
with diesel — exempt from the Safe Drinking
Water Act. EPA’s Region III office has primary
authority over oil and gas injection wells in
Pennsylvania, Virginia and Washington, DC.
(Johnson 2009)
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Texas

Ramona Nye, of the Texas Railroad
Commission (TRC), said in an email that

the Commission does not monitor the use of
hydraulic fracturing fluids. She indicated that
her agency believes that the Safe Drinking
Water Act does apply to diesel. (Nye 2009)

Wyoming

Of the agencies EWG contacted, only

the Wyoming Oil and Gas Conservation
Commission tracks the type of fracturing fluid
used, and a Commission official said drillers
in the state commonly use diesel for hydraulic
fracturing. “Diesel’s a big part of the injection
fluid,” said the official, who did not wish to

be quoted by name. The official added that
companies use diesel as a friction reducer to
reduce the amount of energy required to inject
the fracturing fluid into the well and as a way
to prevent barriers from forming between the
well bore and the oil or gas deposits. But the
official said Wyoming takes the position that
the Safe Drinking Water Act does not apply

to fracturing — even with diesel — and that the
commission monitors the types of fluid used
under state, not federal, standards. The official
said the state would take precautions, such

as requiring drillers to use only chlorinated
fresh water for fracturing, if it believed that
underground aquifers might be in danger.
(WYOGCC 2009a, WYOGCC 2009b)

Amounts Used Could
Contaminate Vast
Quantities of Water

Energy companies emphasize that hydraulic
fracturing fluids contain mostly water and
include very small amounts of additives such
as petroleum distillates. But as the EPA has
noted, minuscule amounts of BTEX chemicals
can contaminate water, and the available data
indicates that at least some companies are
injecting petroleum distillates in quantities
that could be dangerous.
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The New York Department of Environmental
Conservation (DEC) recently estimated that
the amount of water used to hydraulically
fracture a single well in the Marcellus Shale
would range from about 1 million to 8 million
gallons. (NYDEC DSGEIS 5-73, 6-137) The
department also estimated that the amount of
friction reducer mixed with the water would
constitute about 0.08 percent of the total
fracturing solution. (NYDEC DSGEIS 5-44)
Chesapeake Energy uses a similar figure on
its website. (Chesapeake Fracturing 2009)
Petroleum distillates are widely used as
friction reducers and for other purposes in
fracturing solutions. (NYDEC DSGEIS 5-60,

5-61)

Based on these numbers, the amount of
petroleum distillate used for fracturing a well
in New York is likely to range from 800 gallons
to 6,400 gallons (0.08 percent of 1 million to 8
million gallons). Published levels of benzene
in petroleum distillates with names similar to
those used or likely to be used in New York
range from 1,000 ppm for diesel (200,000
times EPA’s maximum for benzene in drinking
water) to 93,000 ppm in naphtha solvents
(18.6 million times the EPA maximum for in
drinking water).

By these estimates, 800 gallons of petroleum
distillate could contain enough benzene to
contaminate between 160 million gallons and
14.9 billion gallons of water, and 6,400 gallons
of distillate could have enough benzene to
pollute between 12.8 million and 119 billion
gallons of water.
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That means that the amount of petroleum
distillates used in a single well under many
scenarios could contaminate more than the
650 million gallons of water that New York
City uses daily, according to the New York
Department of Environmental Conservation.
(NYDEC SDGEIS 6-10) In some cases, the
amount of petroleum distillates used at a
single well could pollute more than the 9
billion to 10 billion gallons of water used each
day by the entire state of New York. (NYDEC
SDGEIS 6-9)

Distillates Have
Multiple Routes of
Contamination

Not all the petroleum distillates used to
fracture a well would pose a threat to water
supplies. Some or all could be trapped
underground or might not dissolve in water.
Some companies might safely dispose of their
petroleum distillates. However, companies
drill thousands of wells in the United States
each year, and the combined effects of many
smaller contamination incidents involving
petroleum distillates could pollute large
quantities of water through a variety of
pathways.

Petroleum distillates used for fracturing

must be transported to drilling sites and

can be spilled by trucks or workers. In the
spring of 2009, Pennsylvania officials fined
Cabot Oil and Gas Corp. for an 800-gallon
diesel spill from an overturned truck. It is
unclear for what purpose the diesel was

being used or whether there was any benzene
contamination as a result, but diesel typically
contains benzene. (Lustgarten 2009a) (More
recently, Pennsylvania officials ordered Cabot
to stop hydraulic fracturing operations in
Susquehanna County after a series of three
hydraulic fracturing chemical spills in nine
days that contaminated a creek and resulted in
a fish kill.) (Lustgarten 2009b)

14



—
5

r —

A

- o mar o mimm e mae i E mmre e rma e o e
ENVIRORNMENTAL WORKING GROUP

W

|

Diesel is also used to power drilling equipment
at well sites, increasing the volume of
petroleum distillate that could be spilled.

The NY Department of Environmental
Conservation calculated that it takes an
average of 29,000 gallons of diesel just to fuel
the equipment used on each fracturing job

in the Marcellus Shale in West Virginia and
Pennsylvania. (NYDEC 6-120)

Distillates could spread underground through
natural or man-made fractures. The EPA
found in its 2004 study of hydraulic fracturing
in coalbeds that “fluids can be ‘lost’(i.e. remain

in the subsurface unrecovered) due to “leakoff”

into connected fractures and the pores of
porous rocks ... the high injection pressures of
hydraulic fracturing can force the fracturing
fluids to be transported deep into secondary
fractures.” The EPA added that “if fracturing
fluids have been injected to a point outside
of the well’s capture zone [the portion of an
aquifer that contributes water to an oil or
natural gas well], they will not be recovered
through production pumping and, if mobile,
may be available to migrate through an
aquifer.” (EPA Fracturing Final 2004)

In 2008, Garfield County, Colorado officials
released a study that linked methane
contamination in local water wells to methane
in the same rock layer a mile and a half
underground, where gas companies are
drilling. The scientists who conducted the
study did not determine how the gas reached
the wells, but their results provide evidence
that gas or other contaminants from drilling
can work their way to the surface from deep
underground.

“It challenges the view that natural gas, and
the suite of hydrocarbons that exist around

it, is isolated from water supplies by its
extreme depth,” Judith Jordan, the oil and gas
liaison for Garfield County, told ProPublica,
an independent non-profit investigative
journalism organization. (Lustgarten 2008b)
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After the fracturing process is complete,
companies typically pump some of the fluids
to the surface, where more contamination

can occur. (EPA Fracturing Final 2004)
These fluids are often mixed with naturally
occurring “produced water” that must also

be pumped out of the well and that may
contain benzene and other toxics. To prevent
water contamination, this wastewater should
be properly stored in tanks, but it is often
dumped in lined or unlined pits. Even lined
pits can leak. (Epstein and Selber 2002,
NMOCD Pit Testing 2007) New Mexico’s Oil
Conservation Division has identified more
than 400 cases of groundwater contamination
from oil and gas waste pits statewide. (Prukop
2008, Farmington 2008) In Pennsylvania,
officials expressed concerns in 2008 that a
water pollution control plant in McKeesport
was polluting the Monongahela River because
the plant was accepting drilling wastewater,
including hydraulic fracturing fluids. The
state ordered the plant to reduce the amount
of wastewater it accepted and to test it for
contaminants. (PADEP McKeesport 2008)

The result is an increased likelihood that
somewhere in the process, some quantity

of petroleum distillate will spill or leak,
threatening water supplies with contamination
by benzene and other dangerous chemicals.
And as the data show, a little benzene goes a
long way.

Benzene Contamination
Cases Have Been Linked
to Drilling

Contamination of water supplies by benzene
or related chemicals associated with drilling is
not just a theoretical risk.

In the summer of 2008, in one of the few
government tests ever conducted on water

contamination near natural gas fields, the
federal Bureau of Land Management found
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benzene in drinking water wells in Sublette
County, Wyo. The researchers did not identify
where the contamination came from, but the
only likely source in the otherwise rural area
is intensive natural gas drilling involving
hydraulic fracturing. (Lustgarten 2008a)

In 2007, Windsor Energy notified the state

of Wyoming’s Department of Environmental
Quality that a private water well in Clark, Wyo.
had been contaminated by benzene after one
of Windsor’s nearby natural gas wells blew out
in 2006, polluting soil and groundwater. The
state and Windsor provided the well owner
with drinking water, and Windsor installed

a filtration system for the well. A consultant
estimated that the cost of testing water in the
area for contaminants over a 10-year period
would range from $667,000 to $833,000. A
Windsor spokesman said he did not know how
much it would cost to clean up the pollution
(WYDEQ 2007, Prevost 2009)
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In another disturbing case, health officials
found in May 2008 that the tap water in
Colorado outfitter Ned Prather’s rural cabin
was contaminated with all of the BTEX
chemicals, including 100 parts per billion

of benzene. The source of the chemicals is
unknown, but natural gas companies have
drilled 18 wells within 3,000 feet of the spring
that supplies Prather’s water. There is also

a waste pit full of production water on a hill
overlooking his cabin, a second pit that has
been reclaimed, and in the winter of 2007,
drillers spilled nearly 8,000 gallons of diesel
on a nearby hill when a spigot was accidentally
left open. The Denver Post reported that “bad
water has decimated his outfitting business.
Hunters don’t want to stay in a cabin with
suspect water or to harvest deer and elk they
fear could be drinking contaminated water.”
Thus far, medical tests have found no damage
to Prather’s health, but he has unexplained
problems that predate his toxic drink. His
hands and head shake, and the tremors have
grown worse recently. “Not that many people
have turned up a glass and drank that much
benzene at one time,” Prather told the Post.
(Lofholm 2009)
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Four years earlier in Colorado, drillers working
for EnCana Corp., a natural gas company,
fractured an improperly cemented well in
Garfield County. Gas escaped from about
7,000 feet underground, entered a natural
fracture about 3,000 feet below the surface
and traveled laterally about 3,500 feet to
contaminate Divide Creek, forcing local
residents to drink bottled water. Inspectors
found high levels of benzene in the water

(99 parts per billion) the day after residents
noticed unusual bubbles in the creek. One
resident, Lisa Bracken, described the creek

as having so many bubbles it looked like a
“popped can of soda.” Another resident, Steve
Thompson, said, “I came down with a funnel
and scooped some of the biggest bubbles with
it... I lit the bubbles with a match, and they
burned like gas. It even melted my funnel.”
(Chakrabarty 2004a, Chakrabarty 2004b,
Chakrabarty 2004c, Thyne 2004, Thyne 2009,
COGCC Thyne 2009)

A report prepared for Garfield County
found that the contaminants in Divide
Creek included methane gas and the BTEX
chemicals. (Thyne 2004). In August 2004,
the Colorado Oil and Gas Conservation
Commission (COGCC) concluded

that Encana’s drilling had caused the
contamination, levied the highest fine in

its history on the company ($371,200) and
imposed a moratorium on drilling within

a two-mile radius. (Chakrabarty 2004a,
Chakrabarty 2004b, Thyne 2004, Thyne
2009, COGCC Thyne 2009). For the last four
years, EnCana has operated an air sparge
decontamination system that injects air into
the creek to dissipate the benzene into the
atmosphere. (Thyne 2009, COGCC EnCana
2009, EPA Sparge 2009)
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Conclusion and
Recommendations

EWG’s research shows conclusively that

the petroleum distillates used in hydraulic
fracturing pose a serious threat to the nation’s
water supplies, and that the risks have been
largely ignored by federal and state regulators
despite repeated incidents that reveal the
potential for catastrophic harm.

EWG therefore is making these
recommendations for Congress and federal
agencies:

1. Congress should require companies to
comply with the Safe Drinking Water Act
when using any substance for hydraulic
fracturing. Currently, the act allows
companies to use substances that may
be at least as toxic as diesel without any
oversight.

2. Congress should require drilling
companies to publicly disclose the
chemicals they use in hydraulic fracturing
in each well. At a minimum, companies
must disclose Chemical Abstracts Services
Registry Numbers for each substance to
allow easy identification. Generic names
such as “petroleum distillate” leave the
public in the dark.

3. The U.S. Department of the Interior, which
oversees drilling on public land, should
exercise its authority to require such
disclosures.

4. Congress should investigate federal and
state oversight of hydraulic fracturing and
insist that federal and state personnel be
properly informed about the law.

5. The U.S. Environmental Protection
Agency should use its existing authority to
determine whether companies are using
diesel and enforce permit requirements.
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Health Effects Codes
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From a MSDS sheet

From a Halliburton MSDS sheet
Respirator or mask

Gloves

Goggles or eye protection
Coveralls or protective clothing

Volatile and Soluble Codes
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Either soluble or volatile
Partially soluble or volatile
Slightly soluble or volatile
Miscible

Dispersable

Health Effects Codes
1-20  Corresponds to the number of chemicals in the product that
affect that system

Volatile and Soluble Codes

X Either soluble or volatile

L Partially soluble or volatile
T Slightly soluble or volatile
M Miscible

D Dispersable

Product ingredients

Chemical constituents contained in comments box
with CAS number and percentage of product
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Boric acid 3 BC-140, Unilink 8.5, Unknown product; 10043-35-3 L S S S S S S S S S S S S R,GE,C
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Crystalline silica, cristobalite 1 Unknown product from PDEP 14464-46-1 S S S S S R,E
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Petroleum distillates 1 Unknown product from PDEP
Polyethoxylated alkanol (1) 1 Unknown product from PDEP
Polyethoxylated alkanol (2) 1 Unknown product from PDEP
Polyethylene glycol (Polyethylene glyco 2 |Bio-Clear 200, Unknown product from 25322-68-3 X S| S| S S| S S
Polysaccharide 2 GW-3LDF, Unknown product from PDEP
Potassium carbonate 2 BF-7L #2, Unknown product from PDE 584-08-7 X P S S S S S
Potassium hydroxide 3 B9, BXL-2, Unknown product from PD 1310-58-3 X S S S S S S S R,G,E,C
Propargyl alcohol (Prop-2-YN-1-OL) 4 ClI-14, HAI-OS, Unknown product from 107-19-7 X X S S S S S S S S S R,G,E,C
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40 HTL 10% X X 1 1 1 1 1 1 1 1 1 1 1 1 1 R,GE,C Fracturing
Al-2 97% X X 1 1 3 2 1 3 2 3 3 1 3 3 3 3 R,GE,C Fracturing
Alpha 125 X 30% X X 1 1 1 1 1 1 1 1 1 1 1 1 1 G,E Fracturing
B9 20% X 1 1 1 1 1 1 1 R,G,E,C Fracturing
BC-140 X 30-90% X X 1 3 3 3 3 3 3 3 3 3 3 3 3 R,G,E,C Crosslinker, fractuing
BF-7.L 100% X 1 1 1 1 1 1 pH control, fracturing
Version 2
Bio-Clear 200 X 98% X 1 1 1 1 1 1 1 1 1 R,G,C.E Biocide, fracturing
BXL-2 10% X 1 1 1 1 1 1 1 R,G,E,C Fracturing
Cl-14 73% X X 2 2 1 1 2 1 2 2 1 2 2 2 2 R,G,E,C Fracturing
FE-1A Acidizing Composition X 90-100% X X 1 2 1 1 2 1 2 1 1 2 2 1 2 R,G,E,C Additive, fracturing
Ferrotrol 300L X 50% X 1 1 1 1 1 1 1 G,E Iron control, fracturing
FRW—14 45% X X 1 1 1 2 2 1 RGE.C Frlcnqn reducer,
Version 2 fractuing
FRW-50 20% R,G,E,C Fracturing
GBW-15L 14% X 1 1 1 1 1 1 1 1 1 G,E Fracturing
GW-3LDF 100% Fracturing
HAI-OS Acid Inhibitor 0% X X 2 2 1 1 2 1 2 2 1 2 2 2 2 R,G,E,C pH control, fracturing
HCI 8% X X 1 1 1 1 1 1 1 R,G,E,C Fracturing
1C1-150 50% X X 2 2 2 2 2 2 2 2 2 3 2 2 2 R,G,E,C Fracturing
1C1-3240 0% X X 1 1 2 1 1 1 3 2 2 2 R,GE,C Fracturing
K-34 X 60-100% X 1 1 1 1 1 1 1 1 1 1 R,G,E, Fracturing, buffer
Mesh Sand 0% 1 1 1 1 1 1 1 R,G,E,C Fracturing
NE 100 5% X X 1 1 1 1 1 1 1 1 1 1 1 1 R,GE,C Fracturing
OB-FE 70% 2l el a2 22222 2]1]1 RGEC |racturing liquid
breaker
SAS-2 84% X | x SN T O T T O T I T O A REG  |Viscosifier, fluid loss
control, fracturing
Super 100NE 37% X X 1 1 1 1 1 1 1 1 1 1 Fracturing
Super OW-3 53% X X 1 2 2 1 2 2 2 2 1 2 2 2 2 R,G,E,C Fracturing
Super Pen 2000 100% X T 1 1 1 1 1 1 1 1 1 1 1 1 1 R,GE,C Fracturing
Unilink 8.5 0% X X 2 2 2 2 2 2 2 2 2 2 2 2 R,G,CE Fracturing
XLW-32 X 100% X X 1 1 1 1 2 1 2 2 1 2 2 1 1 R,G,CE Crosslinker, Fractuing
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Phosphorus Solvents. Amsterdam-New Y ork-Oxford: Elsevier, 1990., p. 428 [As cited in TOXNET, Toxicology Data

York, NY. 2001, p. 1062 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright

May 19, 2008.]

NaHCO3
144-55-8

1984., p. 56:04

Babaian, E. A.; Nazaretian, R. A., and Khachatrian, R. R. [Toxicologic characteristics and hygienic standardization of the
Backman, T. and Larmas, M. A. Chronic metabolic alkalosis, sucrose diet and dentine formation in young rats. Arch Oral Biol.
Brinkman, M. A. and Gardner, W. A. Mortality of ant (Hymenoptera : Formicidae) pest species exposed to sodium hydrogen
Brinkman, M. A.; Gardner, W. A., and Ipser, R. M. Red imported fire ant (Hymenoptera : Formicidae) mortality following

de La Tour, J.; Souchard, M.; Chariot, J.; Roze, C.; Potet, F., and Vaille, C. [Aggravation of acute galactosamine hepatitis by a
Eason, C. T.; Spencer, A. J.; Pattison, A., and Bonner, F. W. The trophic effects of gastrin on fundic neuroendocrine cells of
Ejaz, S.; Kim, B. S., and Lim, C. W. Gout induced by intoxication of sodium bicarbonate in Korean native broilers. Drug
Fukushima, S.; Inoue, T.; Uwagawa, S.; Shibata, M. A., and Ito, N. Co-carcinogenic effects of NaHCO3 on o-phenylphenol
Fukushima, S.; Shirai, T.; Hirose, M., and Ito, N. Significance of L-ascorbic acid and urinary electrolytes in promotion of rat
Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The Pharmacological Basis of Therapeutics. 6t
Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore: Williams anc
Hagiwara, A.; Tanaka, H.; Tamano, S.; Imaida, K.; Takahashi, S., and Fukushima, S. Inhibiting effects of diethylmaleate or
NH4CI on NaHCO3, but not butylated hydroxyanisole, promotion of urinary bladder carcinogenesis in male F344 rats initiated
Hayat, J.; Balnave, D., and Brake, J. Sodium bicarbonate and potassium bicarbonate supplements for broilers can cause poor
Hoke, R. A.; Gala, W. R.; Drake, J. B.; Giesy, J. P., and Flegler, S. BICARBONATE AS A POTENTIAL CONFOUNDINC
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MSDS from Baroid

Organization for Economic Cooperation and Development Screening Information Data Set, Sodium Bicarbonate 144-55-8,
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pH and urinary sodium ion concentration in cell proliferation of urinary bladder epithelium in rats ingesting sodium salts. Food
Chem Toxicol. 1994 Feb; 32(2):165-71.

Thomas, S. H. and Stone, C. K. Acute toxicity from baking soda ingestion. Am J Emerg Med. 1994 Jan; 12(1):57-9.
Wong DW et al; J Am Med Assoc, 244(1) 61 (1980)

etroleum distillate blend
NO CAS

No information found

Tight)
64742-47-8

MSDS from Fisher Scientific 3-18-03
MSDS from Conoco 4-6-01
MSDS from International Labour Organization 3-01

"PEtroTeUm aIstiates (no proauct)

NO CAS

No information found

POTyEUIOXy 1ate0 ATRanoT (1)
NO CAS

No information found
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No information found

POTYEUTyIENE GTyCOT MIXUTE
NO CAS

No information found

Ty sacchariae (GW S0
NO CAS

No information found

Potassium carbonate
584-08-7

levels of sodium hydrocarbonate and potassium carbonate in the air of the work area]. Gig Tr Prof Zabol. 1989; (5):30-2.
Bowler RM, Gysens S, Hartney C, Ngo L, Rauch SS, Midtling J. 2002. Increased medication use in a community

Bui QO, Clark CR, Naas DJ, Ulrich CE, Elangbam CS. 1998. A subacute inhalation exposure evaluation of a scrubbing

Bui QO, Clark CR, StumpDG, Ulrich CE, Nemec MD. 1998. Developmental toxicity evaluation of a scrubbing solution used
de Groot, A. P.; Feron, V. J., and Immel, H. R. Induction of hyperplasia in the bladder epithelium of rats by a dietary excess o'
Fukushima S, Kurata Y, Hasegawa R, Asamoto M, Shibata MA, Tamano S. 1991. L-ascorbic acid amplification of bladder
bladder carcinogenesis promotion by K2CO3. Cancer Res. 1991 May 15; 51(10):2548-51.

bladder carcinogenesis. Princess Takamatsu Symp. 1985; 16:159-68.

MSDS from Halliburton

American Journal of Gastroenterology 91(2):383-384.

Potassium hydroxide

1310-58-3

Biological Exposure Indices. 6th ed. Volumes I, 11, 111. Cincinnati, OH: ACGIH, 1991., p. 1284 [As cited in TOXNET,
Toxicology Data Network, U.S. National Library of Medicine, copyright May 19, 2008.]

Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and Toxicology. Volumes 2A, 2B, 2C, 2D, 2E, 2F: Toxicology
4th ed. New York, NY: John Wiley & Sons Inc., 1993-1994., p. 767 [As cited in TOXNET, Toxicology Data Network, U.S.
Dreisbach, R.H. Handbook of Poisoning. 12th ed. Norwalk, CT: Appleton and Lange, 1987., p. 211 [As cited in TOXNET,
Garner's Veterinary Toxicology. 3rd ed., rev. by E.G.C. Clarke and M.L. Clarke. Baltimore: Williams and Wilkins, 1967., p. 3§
Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., p. 756 [As cited in

NIOSH Pocket Guide to Chemical Hazards, Potassium hydroxide, Nov. 2001

OECD SIDS. Potassium hydroxide CAS no. 1310-58-3. UNEP Publications :96 pp. accessed 2001

Reynolds, J.E.F., Prasad, A.B. (eds.) Martindale-The Extra Pharmacopoeia. 28th ed. London: The Pharmaceutical Press, 1982.,
Scorecard

Government Printing Office, 1984-5., [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine,
copyright May 19, 2008.]

Propargyl alcohol (Prop-2-YN-1-OL)

107-19-7

Occupational Exposure Values. CD-ROM Cincinnati, OH 45240-1634 2005., p. 1 [As cited in TOXNET, Toxicology Data
Network, U.S. National Library of Medicine, copyright May 19, 2008.]

Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons. New York, N.Y
(2001)., p. 6:521 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright May 19,
Blakey DH, Maus KL, Bell R, Bayley J, Douglas GR, Nestmann ER. 1994 Mar. Mutagenic activity of 3 industrial chemicals ir
Dawson, D.A., T.W. Schultz, L.L. Baker, and T.S. Wilke In: W.G.Landis and W.H.Van der Schalie (Eds.), Aquatic
Toxicology and Risk Assessment, Volume 13, ASTM STP 1096, Philadelphia, PA :267-277 (1990)[As cited in TOXNET,
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Fire Protection Guide to Hazardous Materials. 13 ed. Quincy, MA: National Fire Protection Association, 2002., p. 49-126 [As
Geiger D.L., Poirier S.H., Brooke L.T., Call D.J., eds. Acute Toxicities of Organic Chemicals to Fathead Minnows (Pimephale
Promelas). Vol. I11. Superior, Wisconsin: University of Wisconsin-Superior, 1986., p. 43 [As cited in TOXNET, Toxicology
IPCS, International Chemical Safety Card Propargyl alcohol, April 1997.

MSDS from Science Lab, 11-06-08.

NIOSH Pocket Guide to Chemical Hazards, Propargyl alcohol, Nov. 2001
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Propylene

115-07-1

Substances and Physical Agents and Biological Exposure Indices for 2001. Cincinnati, OH. 2001., p. 1 [As cited in TOXNET,
Toxicology Data Network, U.S. National Library of Medicine, copyright May 19, 2008.]

Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons. New York, N.Y
(2001)., p. V4 p.81 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright May 19,
ECB European Chemicals Bureau; IUCLID Dataset, Propylene(115-07-1) (2000 CD-ROM edition). Available from the
database query page: http://ech.jrc.it/esis/esis.php as of July 13, 2005. [As cited in TOXNET, Toxicology Data Network, U.S.
International Labour Office. Encyclopedia of Occupational Health and Safety. Vols. I&Il. Geneva, Switzerland: International
Labour Office, 1983., p. 1764 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright
IPCS International Chemical Safety Card, Propylene, 11-03

MSDS from BOC Gases, 6-7-96.

MSDS from Intergas, 12-15-00.

New Jersey Hazardous Substance Fact Sheet, Propylene, 5-04.

(Inhalation studies). National Toxicology Program Technical Report Series No. 272 Publication No. 86-25 :148 pp
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Sodium chloride
7647-14-5

(2001)., p. 3:785. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright May 19,
2008.]

Clarke, M. L., D. G. Harvey and D. J. Humphreys. Veterinary Toxicology. 2nd ed. London: Bailliere Tindall, 1981., p. 40. [As
Dart, R.C. (ed). Medical Toxicology. Third Edition, Lippincott Williams & Wilkins. Philadelphia, PA. 2004., p. 1058. [As
Ellenhorn, M.J. and D.G. Barceloux. Medical Toxicology - Diagnosis and Treatment of Human Poisoning. New York, NY:
Elsevier Science Publishing Co., Inc. 1988., p. 545. [As cited in TOXNET, Toxicology Data Network, U.S. National Library o
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Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore: Williams anc
Wilkins, 1984., p. 11-126. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright
Goulding A, Campbell D. 1983 Jul. Dietary NaCl loads promote calciuria and bone loss in adult oophorectomized rats

Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., p. 830. [As cited in

Haddad, L.M. and Winchester, J.F. Clinical Management of Poisoning and Drug Overdosage. Philadelphia, PA: W.B.
Saunders Co., 1983., p. 681. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright
Haldiya KR, Mathur ML, Sachdev R, Saiyed HN. 2005. Risk of high blood pressure in salt workers working near salt milling
lishi H, Tatsuta M, Baba M, Hirasawa R, Sakai N, Yano H, Uehara H, Nakaizumi A. 1999 Jul 1. Low-protein diet promotes
sodium chloride-enhanced gastric carcinogenesis induced by N-methyl-N'-nitro-N-nitrosoguanidine in Wistar rats. Cancer Lett
Katori M, Majima M. 2006. A missing link between a high salt intake and blood pressure increase. J Pharmacol Sci 100(5):370
Lange M, Gebauer W, Markl J, Nagel R. 1995. COMPARISON OF TESTING ACUTE TOXICITY AN EMBRYO OF
ZEBRAFISH, BRACHYDANIO-RERIO AND RTG-2 CYTOTOXICITY AS POSSIBLE ALTERNATIVES TO THE

Liu J, Callahan SM, Brunner LJ. 2003 Aug. Effect of sodium alterations on hepatic cytochrome P450 3A2 and 2C11 and renal
MSDS from J.T. Baker, 11-9-06

NRC National Research Council. Drinking Water & Health VVolume 1. Washington, DC: National Academy Press, 1977., p.
Sanzo D, Hecnar SJ. 2006 Mar. Effects of road de-icing salt (NaCl) on larval wood frogs (Rana sylvatica). Environ Pollut
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Shepard, T.H. Catalog of Teratogenic Agents. 5th ed. Baltimore, MD: The Johns Hopkins University Press, 1986., p. 521. [As

Tekol Y. 20086. Is systemic hypertension only a sign of chronic sodium chloride intoxication? Med Hypotheses 67(3):630-8
Professional 12th ed, V.l p.2482 (1992). [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine,
copyright May 19, 2008.]

Sodium hydroxide
1310-73-2

Biological Exposure Indices. 6th ed. Volumes I, 11, I1l. Cincinnati, OH: ACGIH, 1991., p. 1417. [As cited in TOXNET,
Toxicology Data Network, U.S. National Library of Medicine, copyright May 19, 2008.]

Brender JD, Harris R, Samples-Ruiz M, Weidman C, Schwarz CE. 1998. Community exposure to sodium hydroxide in a
Clarke, M. L., D. G. Harvey and D. J. Humphreys. Veterinary Toxicology. 2nd ed. London: Bailliere Tindall, 1981., p. 25. [As
Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and Toxicology. Volumes 2A, 2B, 2C, 2D, 2E, 2F: Toxicology
4th ed. New York, NY: John Wiley & Sons Inc., 1993-1994., p. 772. [As cited in TOXNET, Toxicology Data Network, U.S.
Environment Canada; Tech Info for Problem Spills: Sodium Hydroxide (Draft) p.81 (1981). [As cited in TOXNET,

Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore: Williams anc
Wilkins, 1984., p. 11-66. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright May
Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., p. 833. [As cited in

Lewis, R.J. Sax's Dangerous Properties of Industrial Materials. 9th ed. Volumes 1-3. New York, NY: Van Nostrand Reinhold,
1996., p. 2970. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright May 19,
Mackison, F. W., R. S. Stricoff, and L. J. Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for Chemical
Hazards. DHHS(NIOSH) Publication No. 81-123 (3 VOLS). Washington, DC: U.S. Government Printing Office, Jan. 1981.,
MSDS from Baker Hughes 3-27-06

MSDS from OxyChem 10-6-9¢

MSDS fronm Federal 3-21-05

NIOSH Pocket Guide to Chemical Hazards, Sodium hydroxide, Nov. 2001.
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Government Printing Office, 1984-5. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine,
copyright May 19, 2008.]

Sucrose
57-50-1

Biological Exposure Indices. 6th ed. Volumes I, 11, 111. Cincinnati, OH: ACGIH, 1991., p. 1450 [As cited in TOXNET,
Toxicology Data Network, U.S. National Library of Medicine, copyright May 19, 2008.]

Cao D, Lu H, Lewis TL, Li L. 2007 Dec 14. Intake of sucrose-sweetened water induces insulin resistance and exacerbates
Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore: Williams anc
Wilkins, 1984., p. 11-227 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright May
IPCS International Chemical Safety Card, Sucrose, 11-03

MSDS from Fisher Scientific, 10-29-01.

MSDS from Science Lab, 5-4-07.

NIOSH Pocket Guide to Chemical Hazards, Sucrose. 9-05.
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!retrahydro-3,5-d|methyl-2H-1,3,5-
thiadiazine-2-thione (Dazomet)
533-74-4

C-Eosselin, FRP Smith, H.C. Hodge. Clinical ?oxicology O Commercial Products. oth ed. Balimore: Williams anc
Wilkins, 1984., p. 11-318

Jung, H. D.; Rothe, A., and Heise, H. [Epicutaneous testing with plant protective and pest control agents (pesticides)]. Derm
Lewis, R.J. Sax's Dangerous Properties of Industrial Materials. 9th ed. Volumes 1-3. New York, NY: Van Nostrand Reinhold,
MSDS from Buckman Laboratories

Environ Mol Mutagen. 1998; 32(2):179-84.
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1994., p. 280

Warin, A. P. Allergic contact dermatitis from dazomet. Contact Dermatitis. 1992 Feb; 26(2):135-6.
1983, p. 141

!I'etramethyl ammonium chloride
75-57-0

neurones. J Physiol 458:603-19.
Chiu-Wei YF, Kasuya Y, Watanabe M. 1984 Oct. Post-natal change in the effect of denervation on the rat vas deferens. Q J
IPCS, International Chemical Safety Cards, Ammonium-, tetramethyl-, chloride, 11-03
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MoDS oM rFisner Scientific, 31803

MSDS from JT Baker, 7-26-07.
MSDS from Science Lab, 10-10-05.




FROM PA DEP 12/08
Frac Water Chemicals Chemical Components (From MSDS)
This list is the basis for the River Reporter article analyzing the health effects of fracturing ingredients to be
found at this link  http://www.riverreporter.com/issues/08-12-04/fracking.pdf

2.2-Dibromo-3-Nitrilopropionamide
2-butoxyethanol
2-methyl-4-isothiazolin-3-one
5-chloro-2-methyl-4-isothiazotin-3-one
Acetic Acid

Acetic Anhydride

Alphatic Acid

Alphatic Alcohol Polyglycol Ether
Ammonia Persulfate
Aromatic Hydrocarbon
Aromatic Ketones

Boric Acid

Boric Oxide

Butan-1-01

Citric Acid

Crystalline Silica: Cristobalite
Crystalline Silica: Quartz
Dazomet

Diatomaceus Earth

Diesel (use discontinued)
Ethane-1,2-diol

Ethoxlated Alcohol
Ethoxylated Alcohol
Ethoxylated Octylphenol
Ethylene Glycol

Ethylhexanol

Ferrous Sulfate Heptahydrate
Formaldehyde
Glutaraldehyde

Glycol Ethers

Guar gum

Hemicellulase Enzyme
Hydrochloric Acid
Hydrotreated light distillate
Hydrotreated Light Distilled
Isopropanol

Isopropy! Alcohol

Magnesium Nitrate

Mesh Sand (Crystalline Silica)
Methanol

Mineral Spirits
Monoethanolamine
Petroleum Distallate Blend
Petroleum Distillates

Polyethoxylated Alkanol (1)
Polyethoxylated Alkanol (2)
Polyethylene Glycol Mixture
Polysaccharide

Potassium Carbonate
Potassium Hydroxide
Prop-2-yn-1-01
Propan-2-01

Propargy! Alcohol

Propylene

Sodium Bicarbonate

Sodium Chloride

Sodium Hydroxide

Sucrose
Tetramethylammonium Chloride
Frac Stage #1
Hydrochloric Acid
Propargyl Alcohol

Methanol

Acetic Acid

Acetic Anhydride

Frac Stage #2
Methanol

Boric Oxide

Petroleum Distallate Blend
Polysaccharide

Potassium Carbonate
Sodium Chloride

Potassium Hydroxide
Ethylene Glycol

Boric Acid

Sodium Bicarbonate
Monoethanolamine

Frac Stage #3
Hydrotreated light distillate
Ethoxylated Alcohol
Glutaraldehyde

Dazomet

Sodium Hydroxide
Methanol

Diesel (use discontinued)
2,2-Dibromo-3-Nitrilopropionamide
Polyethylene Glycol Mixture
Mesh Sand (Crystalline Silica)
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