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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 

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)

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 

the largest drilling corporations and interviews 

Working Group (EWG) found that: 

Companies are injecting natural gas wells 1. 

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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State and federal regulatory agencies 2. 
surveyed in the report are generally not 

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 

Wyoming, reported tracking the chemicals 
used in fracking operations. But even 
Wyoming requires companies to disclose 

(The other agencies were in Pennsylvania, 
New York, Montana, and Texas.) 

3. 
companies commonly use diesel in that 
state and that the state has not issued any 
permits for fracturing under the SDWA.

EWG’s 
Recommendations

Congress should require companies to 1. 
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 2. 
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 

Generic names such as “petroleum 
distillate” leave the public in the dark. 

The U.S. Department of the Interior 3. 
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 4. 
state oversight of hydraulic fracturing and 
insist that federal and state personnel be 
properly informed about the law. 

The U.S. Environmental Protection 5. 
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*

Distillate Used in 
Hydraulic Fracturing

Chemical Abstract 
Services (CAS) 
Number (not 

available for some 
substances)

Reported 
Maximum Benzene 

Concentration in 
Parts Per Million 
(not available for 
some substances)

Maximum 
Number of 
Times by 

which Benzene 
Concentration 
Exceeds EPA’s 

Safe Level 
for Benzene 
in Drinking 

parts per 
billion)

Diesel1 N.A. 1,0002 200,000
3 1120-21-4 N.A.** N.A.

Kerosene 8008-20-6 up to 5,0004 up to 1,000,000
Stoddard solvent 8052-41-3 up to 10,0005 up to 2,000,000
Petroleum naphtha 64741-68-0 93,0006 18,600,000

Multiple Distillates Listed Under Same CAS #
Aliphatic hydrocarbon

64742-48-9

N.A. N.A.
Distillates (petroleum) 
hydrotreated light up to 5,0007 up to 1,000,000

Hydrotreated light 
distillate up to 5,0008 up to 1,000,000

N.A. N.A.
-

vent N.A. N.A.

LVP aliphatic 
hydrocarbon N.A. N.A.

N.A. N.A.

solvent N.A. N.A.

Petroleum distillates N.A. N.A.
Petroleum light 
distillate N.A. N.A.

Naphtha (petroleum), 
hydrotreated heavy 64742-48-9 93,0009 18,600,000

Petroleum base oil 64742-65-0 N.A. N.A.
Kerosine (petroleum, 
hydrodesulfurized) 64742-81-0 up to 5,00010 up tp 1,000,000

Kerosine (petroleum, 
hydrodesulfurized) 64742-88-7 up to 5,00011 up tp 1,000,000
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Distillate Used 
in Hydraulic 
Fracturing

Chemical Abstract 
Services (CAS) 
Number (not 

available for some 
substances)

Reported 
Maximum Benzene 

Concentration in 
Parts Per Million 
(not available for 
some substances)

Maximum 
Number of Times 
by which Benzene 

Concentration 
Exceeds EPA’s 
Safe Level for 

Benzene in 
Drinking Water 

billion)

Multiple Distillates Listed Under Same CAS #
Heavy aromatic 
petroleum naphtha

64742-94-5
93,00012 18,600,000

Light aromatic 
solvent naphtha 93,00013 18,600,000

Light aromatic 
solvent naphtha 64742-95-6 93,00014 18,600,000

64743-02-8 N.A. N.A.
Mineral spirits N.A. 10,00015 2,000,000
Petroleum 
distillate blend N.A. N.A. N.A.

Aromatic Hydrocarbons
Benzene 71-43-2 N.A. N.A.
Toluene 108-88-3 N.A. N.A.
Ethyl benzene 100-41-4 3,00016 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.
4 U.S. Department of Health and Human Services (ATSDR TPH). 2009. Agency for Toxic Substances and Disease Registry, 

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.
6 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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ault&nextPage=jsp/chemidlite/ResultScreen.jsp&TXTSUPERLISTID=064742478.
8 See id.
9 Pagnatto, et al., supra note 6.
10 ATSDR, supra note 4.
11 ATSDR, supra note 4.
12 Pagnatto, et al., supra note 6.
13 See id
14 See id
15 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.
16 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 

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 

-
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
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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 

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 

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 

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-

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 

Conservation Commission (WOGCC) said 

being used and has found that companies 
frequently use diesel.  But in apparent 

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 
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Boone Pickens and some conservationists. It 
is touted as a “bridge fuel” to a lower-carbon 
economy that could dramatically reduce U.S. 

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 

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 

shown that once a water supply is polluted 
by chemicals associated with gas drilling, it is 

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 

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 

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 

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 

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. 

According to the EPA, petroleum distillate 
“includes diesel fuel, kerosene and home 
heating oil.” The federal Consumer Product 
Safety Commission similarly states that 
“petroleum distillates include gasoline, 

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, 

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)

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 

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 
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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 

drillers reported using in New York state.

Several researchers studying mineral spirits 

a component of the company’s hydraulic 

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 

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 

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.”

Are Companies Fracturing with Diesel?  

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 

injected into coalbed methane (CBM) production 
wells in underground sources of drinking water 
(USDWs) and, if necessary, select replacements 

endanger USDWs.”  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, IHS, an energy data 
company, reported that of 26,065 natural gas 
and oil wells completed in the U.S. in 2005, less 
than 20 percent (4,625) were coalbed methane 
wells. As of December 2006, IHS 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 

into USDWs.” (EPA Fracturing Final 2004, 
ES-2) This leaves open the possibility that the 
companies have continued to use diesel when 
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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 

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 

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)

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 

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 

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 

oil, methanol, or a combination of water and 
methanol.” (EPA Fracturing Final 2004, 4-2) 
Superior Well Services notes on its website that 

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

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, 2009, 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 

Gates LLP.  In the fall of 2008, Komoroski’s 

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.

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 

misinterpreting the law.

Ann Codrington, a spokeswoman for EPA’s 

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 

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 

diesel fuels] pursuant to hydraulic fracturing 
operations related to oil, gas, or geothermal 
production activities.”
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Codrington said monitoring of hydraulic 

(Codrington 2009a) However, several state 

authority to enforce the Safe Drinking Water 
Act for oil and gas injection wells, as well 

enforcement authority, told EWG that they do 

are using and have not issued permits.  Some 

apply to hydraulic fracturing with diesel, a 
position that appears to contradict the law. 

Following is a summary of responses from 

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

over oil and gas injection wells in New York, 
considers hydraulic fracturing with diesel to be 

not regulate fracturing and does not check on 

Pennsylvania

echoed the views of Montana’s Hudak, saying 

fracturing and considers all fracturing – even 
with diesel – exempt from the Safe Drinking 

authority over oil and gas injection wells in 
Pennsylvania, Virginia and Washington, DC. 
(Johnson 2009)

Texas
Ramona Nye, of the Texas Railroad 
Commission (TRC), said in an email that 
the Commission does not monitor the use of 

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 

in the state commonly use diesel for hydraulic 
fracturing. “Diesel’s a big part of the injection 

companies use diesel as a friction reducer to 
reduce the amount of energy required to inject 

to prevent barriers from forming between the 
well bore and the oil or gas deposits. But the 

the Safe Drinking Water Act does not apply 
to fracturing – even with diesel – and that the 

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 

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) 

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.

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 

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 

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 
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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 the subsurface unrecovered) due to “leakoff” 
into connected fractures and the pores of 

hydraulic fracturing can force the fracturing 

fractures.”  The EPA added that “if fracturing 

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)

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 

journalism organization. (Lustgarten 2008b)

After the fracturing process is complete, 

to the surface, where more contamination 
can occur. (EPA Fracturing Final 2004) 

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 

than 400 cases of groundwater contamination 
from oil and gas waste pits statewide. (Prukop 
2008, Farmington 2008) In Pennsylvania, 

water pollution control plant in McKeesport 
was polluting the Monongahela River because 
the plant was accepting drilling wastewater, 

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 

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)

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 

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)

found in May 2008 that the tap water in 

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 

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 

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 

burned like gas. It even melted my funnel.” 
(Chakrabarty 2004a, Chakrabarty 2004b, 
Chakrabarty 2004c, Thyne 2004, Thyne 2009, 
COGCC Thyne 2009)

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 

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)

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: 

Congress should require companies to 1. 
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 2. 
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 

such as “petroleum distillate” leave the 
public in the dark. 

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

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

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

S Suspected 1-20
X Confirmed
P Promoter

MSDS From a MSDS sheet Volatile and Soluble Codes
MSDS From a Halliburton MSDS sheet X Either soluble or volatile

R Respirator or mask L Partially soluble or volatile
G Gloves T Slightly soluble or volatile
E Goggles or eye protection M Miscible
C Coveralls or protective clothing D Dispersable

Volatile and Soluble Codes Product ingredients
X Either soluble or volatile
L Partially soluble or volatile
T Slightly soluble or volatile

TEDX Disclaimer:
This spreadsheet is provided in a format that allows users to search and sort the data as needed.   Only the original
document on the wesite is endorsed by TEDX.  We make no claims about the validity of spreadsheets that have been 

manipulated in any way.

To access data, click on a tab at the bottom of the page.  Full references are listed on a separate tab.

©  TEDX 2009

Corresponds to the number of chemicals in the product that 
affect that system

Chemical constituents contained in comments box 
with CAS number and percentage of productT Slightly soluble or volatile

M Miscible
D Dispersable

with CAS number and percentage of product
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2,2-Dibromo-3-nitrilopropionamide (DB 2 Unknown product from PDEP,  Bio-Clea 10222-01-2 X S S S S S S S S S R,G,C,E
2-BE (Ethylene glycol monobutyl ether, 2 2 Unknown product from PDEP, AI-2 111-76-2 X M S S S S S S S S S S S S S R,G,C,E
2-Ethylhexanol (Ethylhexanol) 2 Unknown product from PDEP, Super Pe 104-76-7 X T S S S S S S S S S S S S S R,G,C,E
5-Chloro-2-methyl-4-isothiazolin-3-one 1 Unknown product from PDEP 26172-55-4 X S S S S S S S S S S R,G,E,C
Acetic acid 2 FE-1A, Unknown product from PDEP 64-19-7 X X S S S S S S S S S R,G,C,E
Acetic anhydride 2 FE-1A, Unknown product from PDEP 108-24-7 X X S S S S S S S S S S R,G,E,C
Alphatic acid 1 Unknown product from PDEP
Alphatic alcohol polyglycol ether 1 Unknown product from PDEP
Ammonium persulfate 1 Unknown product from PDEP 7727-54-0 X S S S S S S R,G,E,C
Aromatic hydrocarbon 1 Unknown product from PDEP
Aromatic ketones 1 Unknown product from PDEP
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,G,E,C
Boric oxide 2 XLW-32, Unknown product from PDEP 1303-86-2 L S S S S S R,G
Butanol (N-butyl alcohol, Butan-1-OL, 1 1 Unknown product from PDEP 71-36-3 X X S S S S S S S S R,G,E,C
Citric acid 3 Ferrotrol 300L, Unknown product from P 77-92-9 X S S S S S S S G,E
Crystalline silica, cristobalite 1 Unknown product from PDEP 14464-46-1 S S S S S R,E
Crystalline silica, quartz 2 Mesh sand, Unknown product from PDE 14808-60-7 X S S X S S S R,G,E,C
Diatomaceous earth, calcined 1 Unknown product from PDEP 91053-39-3 S S S S S S S
Diesel 2 FRW-50, Unknown product from PDEP unspecified X
Ethoxylated alcohol 2 FRW 14 #2 Unknown product from PD 68439 50 9 X S SEthoxylated alcohol 2 FRW-14 #2, Unknown product from PD 68439-50-9 X S S
Ethoxylated alcohols 1 SAS-2
Ethoxylated octylphenol 1 Unknown product from PDEP 9036-19-5 M S S S S S G,E,C

Ethylene Glycol (Ethane-1,2-diol ) 3 BC-140,  Unilink 8.5, Unknown product 107-21-1 X X S S S S S S S S S S S S
Ferrous sulfate heptahydrate 2 Unknown product from PDEP, OB-FE 7782-63-0 X S S S S S S S S R,G,E,C
Formaldehyde 1 Unknown product from PDEP 50-00-0 X X X S S S S S S S S S S S S
Glutaraldehyde 3 Alpha 125, ICI-150, Unknown product f 111-30-8 X X S S S S S S S S S S S S S G,E
Glycol Ethers (group of solvents based 
on alkyl ethers of ethylene glycol)

1 Unknown product from PDEP, Super 100NE

Guar gum 1 Unknown product from PDEP 9000-30-0 X S S S
Hemicellulase enzyme 1 Unknown product from PDEP 9012-54-8 X S S S R,G,E
Hydrochloric acid (HCl) 2 HCI, Unknown product from PDEP 7647-01-0 X X S S S S S S S R,G,E,C
Isopropanol (Propan-2-OL) 4 Unknown product from PDEP, AI-2, Sup 67-63-0 X X S S S S S S S S S S
Magnesium nitrate 1 Unknown product from PDEP 10377-60-3 X X S S S S S S R,G,E,C
Methanol 8 CI-14, 40-HTL, HAI-OS, ICI-150, NE 10 67-56-1 X X S S S S S S S S S S S S S R,G,E,C
Methyl-4-isothiazolin (2-methyl-4-isothi 1 Unknown product from PDEP 2682-20-4 X S S S S S S
Mineral spirits 1 Unknown product from PDEP 64475-85-0 X S S S S R,G,E,C
Monoethanolamine 2 BC-140, Unknown product from PDEP 141-43-5 X X S S S S S S S S S S S S S R,G,E,C
NaHCO3 (Sodium bicarbonate) 2 K-34, Unknown product from PDEP 144-55-8 X P S S S S S S S S S R,G,E,
Petroleum distallate blend 2 GW-3LDF, Unknown product from PDEP
Petroleum distillate hydrotreated light (H 2 FRW-14 #2,  Unknown product from PD 64742-47-8 X S S S S S S R,G,E,C
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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 glycol 2 Bio-Clear 200, Unknown product from P 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 PDEP 584-08-7 X P S S S S S
Potassium hydroxide 3 B9, BXL-2, Unknown product from PDE 1310-58-3 X S S S S S S S R,G,E,C
Propargyl alcohol (Prop-2-YN-1-OL) 4 CI-14, HAI-OS, Unknown product from 107-19-7 X X S S S S S S S S S R,G,E,C
Propylene 1 Unknown product from PDEP 115-07-1 X S S S S S S S R,G,E,
Sodium chloride 2 GBW-15L, Unknown product from PDE 7647-14-5 X P S S S S S S S S G,E
Sodium hydroxide 2 ICI-3240, Unknown product from PDEP 1310-73-2 X S S S S S R,G,C,E
Sucrose 1 Unknown product from PDEP 57-50-1 X S S S S S S S S R,G,E,
Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadi 2 ICI-3240, Unknown product from PDEP 533-74-4 X L S S S S S S S S S S
Tetramethyl ammonium chloride 1 Unknown product from PDEP 75-57-0 X S S S S S S S S R,G,C,E
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40 HTL 10% X X 1 1 1 1 1 1 1 1 1 1 1 1 1 R,G,E,C Fracturing
AI-2 97% X X 1 1 3 2 1 3 2 3 3 1 3 3 3 3 R,G,E,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-7L
Version 2

100% X 1 1 1 1 1 1 pH control, fracturing

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
CI-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
Version 2

45% X X 1 1 1 2 2 1 R,G,E,C Friction reducer, 
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
HCl 8% X X 1 1 1 1 1 1 1 R,G,E,C Fracturing
ICI-150 50% X X 2 2 2 2 2 2 2 2 2 3 2 2 2 R,G,E,C Fracturing
ICI 3240 0% X X 1 1 2 1 1 1 3 2 2 2 R G E C FracturingICI-3240 0% X X 1 1 2 1 1 1 3 2 2 2 R,G,E,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,G,E,C Fracturing
OB-FE 70% X 1 2 1 1 2 2 2 2 1 2 2 1 1 R,G,E,C Fracturing, liquid 

breaker

SAS-2 84% X X 1 1 1 1 1 1 1 1 1 1 1 1 R,E,G 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,G,E,C Fracturing
Unilink 8.5 0% X X 2 2 2 2 2 2 2 2 2 2 2 2 R,G,C,E Fracturing
XLW-32                        X 100% X X 1 1 1 1 2 1 2 2 1 2 2 1 1 R,G,C,E Crosslinker, Fractuing
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Environment Canada; Tech Info for Problem Spills: Acetic acid (Draft) p.1 (1981) [As cited in TOXNET, Toxicology Data 
American Chemistry Council. 2003. Acetic acid and salts, fumaric acid, malic acid, citric acid and its salts . High Production 
Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore: Williams and
Wilkins, 1984., p. II-102 [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. 40 [As cited in TOXNET,
International Labour Office. Encyclopaedia of Occupational Health and Safety. 4th edition, Volumes 1-4 1998. Geneva, 
Switzerland: International Labour Office, 1998., p. 104.13 [As cited in TOXNET, Toxicology Data Network, U.S. National 
International Occupational Safety and Health Information Centre, International Chemical Safety Card on Acetic acid (October 
Klaassen, C.D., M.O. Amdur, Doull J. (eds.). Casarett and Doull's Toxicology. The Basic Science of Poisons. 5th ed. New
York, NY: McGraw-Hill, 1995., p. 589. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, 
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 JT Baker, 10-1-08
NIOSH Pocket Guide to Chemical Hazards, Acetic acid. Nov. 2001.
Olson, K.R. (ed.) Poisoning & Drug Overdose. 3rd edition. Lange Medical Books/McGraw-Hill, New York, NY. 1999., p. 
O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. 13th Edition, Whitehouse 
Station, NJ: Merck and Co., Inc., 2001., p. 12 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of 
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Sittig M; Handbook of Toxic and Hazardous Chemicals p.20-21 (1981) [As cited in TOXNET, Toxicology Data Network, 
Verschueren, K. Handbook of Environmental Data on Organic Chemicals. Volumes 1-2. 4th ed. John Wiley & Sons. New 
York, NY. 2001, p. 104 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright  May 
acids and bases: Acetic acid, glacial. Food Additive Series 64:4 pp.

Acetic anhydride Substances and Physical Agents and Biological Exposure Indices for 2001. Cincinnati, OH. 2001., p. 1
108-24-7 Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore: Williams and

Grant, W. M. Toxicology of the Eye. 2nd ed. Springfield, Illinois: Charles C. Thomas, 1974., p. 82
International Labour Office. Encyclopaedia of Occupational Health and Safety. 4th edition, Volumes 1-4 1998. Geneva, 
Klaassen, C.D., M.O. Amdur, Doull J. (eds.). Casarett and Doull's Toxicology. The Basic Science of Poisons. 5th ed. New
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., 
MDSD from Halliburton
MSDS from Alfa Aesar 11-17-06
Niosh pocket guide to chemical hazards, Actic anhydride, November 2001
Olson, K.R. (ed.) Poisoning & Drug Overdose. 3rd edition. Lange Medical Books/McGraw-Hill, New York, NY. 1999., p. 435
Patty, F. (ed.). Industrial Hygiene and Toxicology: Volume II: Toxicology. 2nd ed. New York: Interscience Publishers, 1963.,
Sax, N.I. Dangerous Properties of Industrial Materials. 6th ed. New York, NY: Van Nostrand Reinhold, 1984., p. 86
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Sinclair JS et al; Burns 20 (5): 469-470 (1994)
Sinclair, J. S.; McManus, D. T.; O'Hara, M. D., and Millar, R. Fatal inhalation injury following an industrial accident involving
United Nations Environment Programme: Screening Information Data Sheets on Acetic anhydride (108-24-7) (June 1997)
West, R. R. and Stafford, D. A. Occupational exposures and haematological abnormalities among ordnance factory workers: a
1998 Mar; 33(3):293-6.

Alphatic acid
NO CAS No information found
Alphatic alcohol polyglycol ether
NO CAS No information found
Ammonium persulfate IPCS, International Chemical Safety Card, Ammonium persulfate, 10-01.
7727-54-0 MSDS from JT Baker, 4-15-05

New Jersey Department of Health and Senior Services, Hazardous Substance Fact Sheet, Ammonium Persulfate, 7-00
Pang S, Fiume MZ. 2001. Final report on the safety assessment of Ammonium, Potassium, and Sodium Persulfate. Int J
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Aromatic hydrocarbon (No product)
NO CAS No information found
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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.]

10043-35-3 ATSDR. 2007 Sep. Toxicological Profile for BoronAtlanta GA: Department of Health & Human Services, Public Health 
Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons. New York, N.Y
(2001)., p. V3 p.539 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright  May 19, 
Dart, R.C. (ed). Medical Toxicology. Third Edition, Lippincott Williams & Wilkins. Philadelphia, PA. 2004., p. 1322 [As cited
EINECS (European Inventory of Existing Commercial Chemical Substances). 2000.  IUCLID Dataset, Boric acid (10043-35-
Goldfrank, L.R. (ed). Goldfrank's Toxicologic Emergencies. 7th Edition McGraw-Hill New York, New York 2002., p. 1289
Hamilton SJ, Buhl KJ; Arch Environ Contam Toxicol 19 (3): 366-373 (1990). Available from the ECOTOX database on Boric 
acid (10043-35-3) at: http://www.epa.gov/cgi-bin/ecotox_quick_search as of May 13, 2005. [As cited in TOXNET, 
Krieger, R. (ed.). Handbook of Pesticide Toxicology. Volume 2, 2nd ed. 2001. Academic Press, San Diego, California., p. 
Lewis, R.J. Sr.; Hawley's Condensed Chemical Dictionary 14th Edition. John Wiley & Sons, Inc. New York, NY 2001., p. 155
NTP. 1987 Oct. NTP Toxicology and Carcinogenesis Studies of Boric Acid (CAS No. 10043-35-3) in B6C3F1 Mice (Feed 
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Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park Ridge, NJ: Noyes Data 
Corporation, 1985., p. 138 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright  
ECOTOX database: http://www.epa.gov/cgi-bin/ecotox_quick_search as of May 13, 2005. [As cited in TOXNET, Toxicology 
Data Network, U.S. National Library of Medicine, copyright  May 19, 2008.]

Boric oxide MSDS from BJ Services
1303-86-2 NIOSH Pocket Guide to Chemical Hazards, Boron oxide. Nov. 2001.

acid dusts. J Occup Med 26, 584-6.
Butanol [N-butyl alcohol, Butan-1-OL, 
1-Butanol]

Biological Exposure Indices. 6th ed. Volumes I, II, III. Cincinnati, OH: ACGIH, 1991., p. 170 [As cited in TOXNET, 
Toxicology Data Network, U.S. National Library of Medicine, copyright  May 19, 2008.]

71-36-3
Brooke, L.T., D.J. Call, D.T. Geiger and C.E. Northcott (eds.). Acute Toxicities of Organic Chemicals to Fathead Minnows 
(Pimephales Promelas). Superior, WI: Center for Lake Superior Environmental Studies Univ. of Wisconsin Superior, 1984., p. 
Browning, E. Toxicity and Metabolism of Industrial Solvents. New York: American Elsevier, 1965., p. 354 [As cited in 
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. 2640As cited in TOXNET, Toxicology Data Network, U.S. 
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ASPARTATE-EVOKED RELEASE OF [H-3] NOREPINEPHRINE FROM BRAIN IS RELATED TO LIPOPHILICITY. 
Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore: Williams and
Wilkins, 1984., p. II-173 [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. 162 [As cited in
International Labour Office. Encyclopaedia of Occupational Health and Safety. 4th edition, Volumes 1-4 1998. Geneva, 
Switzerland: International Labour Office, 1998., p. 104.33 [As cited in TOXNET, Toxicology Data Network, U.S. National 
Kotter, K. and Klein, J. (1999) Ethanol inhibits astroglial cell proliferation by disruption of phospholipase D-mediated
Lovinger, D.M., White, G. and Weight, F.F. (1989) Ethanol inhibits NMDA-activated ion current in hippocampal neurons. 
The Merck Index. 10th ed. Rahway, New Jersey: Merck Co., Inc., 1983., p. 214 [As cited in TOXNET, Toxicology Data 
MSDS from JT Baker, 5-19-08
Neuhaussteinmetz, U., Xu, C.S., Fracella, F., Oberheitmann, B., Richterlandsberg, C. and Rensing, L. (1994) HEAT-SHOCK 
RESPONSE AND CYTOTOXICITY IN C6 RAT GLIOMA-CELLS - STRUCTURE-ACTIVITY RELATIONSHIP OF 
NIOSH Pocket Guide to Chemical Hazards, n-Butyl alcohol. Nov. 2001
Podlekareva, D., Pan, Z., Kjaergaard, S. and Molhave, L. (2002) Irritation of the human eye mucous membrane caused by 
Schulze, G.E. (1988) 2,4-D-n-butyl ester (2,4-D ester) induced ataxia in rats: role for n-butanol formation. Neurotoxicol
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Snyder, R. (ed.). Ethel Browning's Toxicity and Metabolism of Industrial Solvents. Second Edition. Volume 3 Alcohols and
Esters. New York, NY: Elsevier, 1992., p. 40 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of 
Strubelt, O., Deters, M., Pentz, R., Siegers, C.P. and Younes, M. (1999) The toxic and metabolic effects of 23 aliphatic 
Sullivan, J.B. Jr., G.R. Krieger (eds.). Hazardous Materials Toxicology-Clinical Principles of Environmental Health. Baltimore
MD: Williams and Wilkins, 1992., p. 1106 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of 
The Merck Index. 10th ed. Rahway, New Jersey: Merck Co., Inc., 1983., p. 214 [As cited in TOXNET, Toxicology Data 
Thompson, G. and De Pomerai, D.I. (2005) Toxicity of short-chain alcohols to the nematode Caenorhabditis elegans: A
U.S. Coast Guard, Department of Transportation. CHRIS - Hazardous Chemical Data. Volume II. Washington, D.C.: U.S.
Government Printing Office, 1984-5., [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, 
Co., 1983., p. 301 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright  May 19,
2008.]

Citric acid
(2001)., p. 5:768 [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright  May 19, 
2008.]

77-92-9 Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., p. 242 [As cited in
MSDS from JT Baker, 9-6-05.
OECD SIDS. 2001 Jan. Citric acid CAS No 77-92-9. UNEP Publications :102 pp.
Portmann JE, Wilson KW; Shellfish Information Leaflet No.22 (2nd ed) Ministry of Agric Fish Food:12 (1971). [As cited in 
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U.S. Coast Guard, Department of Transportation. CHRIS - Hazardous Chemical Data. Volume II. Washington, D.C.: U.S.
Government Printing Office, 1984-5., [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, 
Young JA. 2003. Citric acid. J Chem Educ 80(5):480.

Crystalline silica, cristobalite TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright  May 19, 2008.]
14464-46-1 CCOHS. Crystalline silicas.  1997 Dec 19:5 pp.

Daniel, L. N.; Mao, Y.; Wang, T. C.; Markey, C. J.; Markey, S. P.; Shi, X., and Saffiotti, U. DNA strand breakage, thymine
glycol production, and hydroxyl radical generation induced by different samples of crystalline silica in vitro. Environ Res. 1995
Hemenway, D. R.; Absher, M. P.; Fubini, B., and Bolis, V. What is the relationship between hemolytic potential and
KING, E. J.; MOHANTY, G. P.; HARRISON, C. V., and NAGELSCHMIDT, G. The action of different forms of pure silica
Lee, S. H. and Richards, R. J. Montserrat volcanic ash induces lymph node granuloma and delayed lung inflammation.
Low, R. B.; Leslie, K. O.; Hemenway, D. R.; Absher, M.; Adler, K. B.; Giancola, M. S., and Vacek, P. M. Alveolar type II cel
NIOSH. (National Institute for Occupational Safety and Health).  2002.  Health effects of occupational exposure to respirable 
 OSHA. Silica, crystalline cristobalite [Web Page]. 2002; Accessed 2008 Aug 12. Available at: 
Rafnsson, V.; Ingimarsson, O.; Hjalmarsson, I., and Gunnarsdottir, H. Association between exposure to crystalline silica and
Rice, F. L.; Park, R.; Stayner, L.; Smith, R.; Gilbert, S., and Checkoway, H. Crystalline silica exposure and lung cancer
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Crystalline silica, quartz
Substances and Physical Agents and Biological Exposure Indices. Cincinnati, OH, 2005, p. 50. [As cited in TOXNET, 
Toxicology Data Network, U.S. National Library of Medicine, copyright  May 19, 2008.]

14808-60-7
Calvert, G. M.; Rice, F. L.; Boiano, J. M.; Sheehy, J. W., and Sanderson, W. T. Occupational silica exposure and risk of 
various diseases: an analysis using death certificates from 27 states of the United States. Occup Environ Med. 2003 Feb; 
Castranova V et al; Environ Health Perspect 106 (Suppl 5): 1165-9 (1998)
Ding, M.; Chen, F.; Shi, X.; Yucesoy, B.; Mossman, B., and Vallyathan, V. Diseases caused by silica: mechanisms of injury
Elizegi, E.; Pino, I.; Vicent, S.; Blanco, D.; Saffiotti, U., and Montuenga, L. M. Hyperplasia of alveolar neuroendocrine cells in
rat lung carcinogenesis by silica with selective expression of proadrenomedullin-derived peptides and amidating enzymes. 
Finkelstein, M. M. Silica, silicosis, and lung cancer: a risk assessment. Am J Ind Med. 2000 Jul; 38(1):8-18
Golbabaei, F.; Barghi, M. A., and Sakhaei, M. Evaluation of workers' exposure to total, respirable and silica dust and the
Graham WG et al; J Occup Environ Med 43 (4): 412-7 (2001) 
Hetland RB et al; Hum Exp Toxicol 20 (1): 46-55 (2001) 
Hughes JM et al; Am J Respri Cirt Care Med 158 (3): 807-14 (1998)
IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World Health Organization, 
Johnston CJ et al; Toxicol Sci 56 (2): 405-13 (2000) 
Meijer E et al; Am J Ind Med 40 (2): 133-40 (2001)
MMWR Morb Mortal Wkly Rep 49:612-5 (2000)
NIOSH Pocket Guide to Chemical Hazards, Silica, crystalline (as respirable dust). Nov. 2001
NIOSH. (National Institute for Occupational Safety and Health).  2002.  Health effects of occupational exposure to respirable 
Oliver, L. C. and Miracle-McMahill, H. Airway disease in highway and tunnel construction workers exposed to silica. Am J
Park R et al; Occup Environ Med 59 (1) 36-43 (2002) 
Parks CG et al: Environ Health Perspect 107 (Supp 5): 793-802 (1999) 
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Steenland K and Sanderson W; Am J Epidemiol 153 (7): 349-67 (2001) 
Steenland, K.; Mannetje, A.; Boffetta, P.; Stayner, L.; Attfield, M.; Chen, J.; Dosemeci, M.; DeKlerk, N.; Hnizdo, E.; Koskela,
R., and Checkoway, H. Pooled exposure-response analyses and risk assessment for lung cancer in 10 cohorts of silica-exposed 
Steenland, K.; Sanderson, W., and Calvert, G. M. Kidney disease and arthritis in a cohort study of workers exposed to silica. 
USEPA; Ambient Levels & Noncancer Health Effects of Inhaled Crystalline & Amorphous Silica: Health Issue Assessment p.5
Document No. 24, Crystalline Silica, Quartz pp.4-5 (2000) 

Diatomaceous earth, calcined quartz, diatomaceous earth, mordenite and clinoptilolite. Ann Occup Hyg. 2000 Jan; 44(1):67-74.
91053-39-3 Beskow, R. Silicosis in diatomaceous earth factory workers in Sweden. Scand J Respir Dis. 1978 Aug; 59(4):216-21.

Bye, E.; Davies, R.; Griffiths, D. M.; Gylseth, B., and Moncrieff, C. B. In vitro cytotoxicity and quantitative silica analysis of
Checkoway, H.; Heyer, N. J.; Demers, P. A., and Breslow, N. E. Mortality among workers in the diatomaceous earth industry.
Checkoway, H.; Heyer, N. J.; Demers, P. A., and Gibbs, G. W. Reanalysis of mortality from lung cancer among diatomaceous
earth industry workers, with consideration of potential confounding by asbestos exposure. Occup Environ Med. 1996 Sep; 
Cooper, W. C. and Sargent, E. N. A 26-year radiographic follow-up of workers in a diatomite mine and mill. J Occup Med.
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Harber, P.; Dahlgren, J.; Bunn, W.; Lockey, J., and Chase, G. Radiographic and spirometric findings in diatomaceous earth 
Hart, G. A. and Hesterberg, T. W. In vitro toxicity of respirable-size particles of diatomaceous earth and crystalline silica
Hughes, J. M.; Weill, H.; Checkoway, H.; Jones, R. N.; Henry, M. M.; Heyer, N. J.; Seixas, N. S., and Demers, P. A.
Jorna, T. H.; Borm, P. J.; Koiter, K. D.; Slangen, J. J.; Henderson, P. T., and Wouters, E. F. Respiratory effects and serum type
Maeda, H.; Ford, J.; Williams, M. G. Jr, and Dodson, R. F. An ultrastructural study of acute and long-term lung response to
Merget, R.; Bauer, T.; Kupper, H. U.; Philippou, S.; Bauer, H. D.; Breitstadt, R., and Bruening, T. Health hazards due to the 
MSDS from Baker Hughes
Rabovsky, J. Biogenic amorphous silica. Scand J Work Environ Health. 1995; 21 Suppl 2:108-10.
cristobalite. Scand J Work Environ Health. 1997 Jun; 23(3):187-92.
mortality in diatomaceous earth industry workers: a quantitative risk assessment. Occup Environ Med. 2001 Jan; 58(1):38-45.
Wozniak, H. and Wiecek, E. [Amorphous silica. Types, health effects of exposure, NDS]. Med Pr. 1995; 46(2):179-87.
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Ethoxylated alcohol
poly(oxyethylene) alcohols. Identification of ethoxylated formates as oxidation products and study of their contact allergenic 
activity. J Pharm Sci. 1999 Apr; 88(4):483-8.

68439-50-9
Bodin, A.; Linnerborg, M.; Nilsson, J. L., and Karlberg, A. T. Structure elucidation, synthesis, and contact allergenic activity
of a major hydroperoxide formed at autoxidation of the ethoxylated surfactant C12E5. Chem Res Toxicol. 2003 May; 
Garcia, M. T.; Ribosa, I.; Leal, J. S., and Hreczuch, W. Effect of homolog distribution on the toxicity of alcohol ethoxylates.
Ghirardini, A. V.; Novelli, A. A.; Likar, B.; Pojana, G.; Ghatti, P. F., and Marcomini, A. Sperm cell toxicity test using sea
urchin Paracentrotus lividus Lamarck (Echinodermata: Echinoidea): Sensitivity and discriminatory ability toward anionic and 
Detergents. 1996; 33(1):46-51.
MSDS from BJ Services
Ophthalmol. 1990 Aug; 108(8):1158-62.

Ehtoxylted alcohols
NO CAS No information found
Ethoxylated octylphenol MSDS from Fisher Scientific, 10-29-07.
9036-19-5 MSDS from JT Baker, 11-8-06.
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Ethylene glycol
Substances and Physical Agents and Biological Exposure Indices for 2001. Cincinnati, OH. 2001., p. 2. [As cited in TOXNET, 
Toxicology Data Network, U.S. National Library of Medicine, copyright  May 19, 2008.]

107-21-1 ATSDR. 1997. Toxicological Profile for Ethylene Glycol and Propylene GlycolAtlanta GA: Department of Health & Human
Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons. New York, N.Y
(2001)., p. V7 10. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright  May 19, 
Browning, E. Toxicity and Metabolism of Industrial Solvents. New York: American Elsevier, 1965., p. 599. [As cited in
Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed
New York: John Wiley Sons, 1981-1982., p. 3823. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of 
Correa A, Gray RH, Cohen R, Rothman N, Shah F, Seacat H, Corn M. 1996 Apr 1. Ethylene glycol ethers and risks of
Creasy DM, Flynn JC, Gray TJ, Butler WH. 1985. A quantitative study of stage specific spermatocyte damage following
DePass LR, Garman RH, Woodside MD, Giddens WE, Maronpot RR, Weil CS. 1986 Nov. Chronic toxicity and oncogenicity 
Ellenhorn, M.J., S. Schonwald, G. Ordog, J. Wasserberger. Ellenhorn's Medical Toxicology: Diagnosis and Treatment of
Human Poisoning. 2nd ed. Baltimore, MD: Williams and Wilkins, 1997., p. 1152. [As cited in TOXNET, Toxicology Data 
Ford MD, Delaney KA, Ling LJ, Erickson T; Clinical Toxicology. W.B. Saunders Company., Philadelphia, PA. 2001, p. 760.
Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., p. 416. [As cited in
Hardman, J.G., L.E. Limbird, P.B., A.G. Gilman. Goodman and Gilman's The Pharmacological Basis of Therapeutics. 10th ed.
New York, NY: McGraw-Hill, 2001., p. 1887. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of 
IPCS. 2002. Ethylene Glycol: Human Health Aspects. World Health Organization - International Programme on Chemical
Jank BE et al; Water Res 8: 875-880 (1984) as cited in Environment Canada; Tech Info for Problem Spills: Ethylene glycol
(Draft) p.51 (1984). [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright  May 19, 
Johnson WW, Finley MT; US Fish and Wildlife Service, Washington DC (1980) as cited in Environment Canada; Tech Info 
for Problem Spills: Ethylene glycol (Draft) p.51 (1984). [As cited in TOXNET, Toxicology Data Network, U.S. National 
Journal of the Water Pollution Control Federation Vol. 52, No. 6 (June, 1980) as cited in Environment Canada; Tech Info for 
Problem Spills: Ethylene glycol (Draft) p.51 (1984). [As cited in TOXNET, Toxicology Data Network, U.S. National Library 
Melnick RL. 1984. Toxicities of ethylene glycol and ethylene glycol monoethyl ether in Fischer 344/N rats and B6C3F1 mice.
Neeper-Bradley TL, Tyl RW, Fisher LC, Kubena MF, Vrbanic MA, Losco PE. 1995 Aug. Determination of a no-observed
effect level for developmental toxicity of ethylene glycol administered by gavage to CD rats and CD-1 mice. Fundam Appl 
NIOSH Pocket Guide to Chemical Hazards, Ethylene glycol, Nov. 2001
 NTP-CERHR. 2003 May.  NTP-CERHR Report on the Reproductive and Developmental Toxicity of Ethylene Glycol.NTP
NTP-CERHR. 2004 Jan.  NTP-CERHR Monograph on the Potential  Human Reproductive and Developmental Effects of 
O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. 13th Edition, Whitehouse 
Station, NJ: Merck and Co., Inc., 2001., p. 675. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of 
Portman JE, Ministry of Agriculture, Fisheries and Food (Sept. 1970) as cited in Environment Canada; Tech Info for Problem 
Spills: Ethylene glycol (Draft) p.51 (1984). [As cited in TOXNET, Toxicology Data Network, U.S. National Library of 
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Sheftel, V.O.; Indirect Food Additives and Polymers. Migration and Toxicology. Lewis Publishers, Boca Raton, FL. 2000., p.
Shepard, T.H. Catalog of Teratogenic Agents. 5th ed. Baltimore, MD: The Johns Hopkins University Press, 1986., p. 244. [As 
Tyl RW, Ballantyne B, Fisher LC, Fait DL, Dodd DE, Klonne DR, Pritts IM, Losco PE. 1995 Aug. Evaluation of the
Tyl RW, Ballantyne B, Fisher LC, Fait DL, Savine TA, Dodd DE, Klonne DR, Pritts IM. 1995 Jan. Evaluation of the
developmental toxicity of ethylene glycol aerosol in the CD rat and CD-1 mouse by whole-body exposure. Fundam Appl 
U.S. Coast Guard, Department of Transportation. CHRIS - Hazardous Chemical Data. Volume II. Washington, D.C.: U.S.
Government Printing Office, 1984-5. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, 
York, NY. 2001, p. 1108. [As cited in TOXNET, Toxicology Data Network, U.S. National Library of Medicine, copyright 
May 19, 2008.]

Ferrous sulfate heptahydrate oxygen species. J Neurochem 85(2):492-502.
7782-63-0 Young JA. 2003. Iron(II) Sulfate Heptahydrate FeSO4•7H2O CAS No.: 7782-63-0. J Chem Educ 80(2):141.

MSDS from Science Lab, 10-9-05.
AJMS American Journal of the Medical Sciences. Vol. 230, Pg. 491, 1955. [As cited in ChemIDplus Lite, U.S. National 
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Formaldehyde Agency for Toxic Substances and Disease Registry. U.S. Department of Health and Human Services. 1999. Toxicological 
50-00-0 Alexandersson R, Hedenstierna G; Arch Environ Health 44 (1): 5-11 (1989)

American Conference of Governmental Industrial Hygienists. Documentation of the Threshold Limit Values and Biological 
American Conference of Governmental Industrial Hygienists. Threshold Limit Values (TLVs) for Chemical Substances and 
Arts, J. H.; Rennen, M. A., and de Heer, C. Inhaled formaldehyde: evaluation of sensory irritation in relation to 
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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

Isopropyl 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

Propargyl 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)

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
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