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The challenge in trying to "sufficiently" establish baseline ground-water quality relative to
hydraulic fracturing is that, because a variety of chemicals are used in the industry, a complete
analysis would be very expensive. The chemicals used depend on such factors as whether the
fracturing was for oil or gas, the particular formation, and the company conducting the
fracturing. For example, differences could exist between the types of chemicals used in hydraulic
fracturing for oil and gas in sandstones and carbonate rocks versus gas in shale. The web site
www.energyfromshale.org has a fracking fluids page with a summary of some of the different
types of fluids used. The summary diagram available on that page in October 2011 is shown

below.
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From http://www.energyfromshale.org/hydraulic-fracturing-fluid accessed October 2011.
Sources: DOE (U.S. Department of Energy); GWPC (Ground Water Protection Council);
Modern Gas Shale Development in the United States: A Primer (Acrobat PDF from DOE, 2009,
5.1 MB)

A more complete list of chemicals used in hydraulic fracturing, including the order in which they
most appear, is available in a report by the United States House of Representatives, Committee
on Energy and Commerce, Minority Staff, April 2011, entitled "Chemicals Used In Hydraulic
Fracturing” available at:
http://democrats.energycommerce.house.gov/sites/default/files/documents/Hydraulic%20Fracturi
ng%20Report%204.18.11.pdf (Acrobat PDF, 160K)

Table 1 in the report lists the most commonly used compounds in hydraulic fracturing fluids.

Table 1. Chemical Components Appearing Most Often in
Hydraulic Fracturing Products Used Between 2005 and 2009

No. of
Chemical Component Czrnoti?r::itrfg
Chemical

Methanol (Methyl alcohol) 342
Isopropanol (Isopropyl alcohol, Propan-2-ol) 274
Crystalline silica-quartz (SiO,) 207
Ethylene glycol monobutyl ether (2-butoxyethanol) |126
Ethylene glycol (1,2-ethanediol) 119
Hydrotreated light petroleum distillates 89

Sodium hydroxide (Caustic soda) 80

The report states "The oil and gas service companies used hydraulic fracturing products
containing 29 chemicals that are (1) known or possible human carcinogens, (2) regulated under
the Safe Drinking Water Act for their risks to human health, or (3) listed as hazardous air
pollutants under the Clean Air Act. These 29 chemicals were components of 652 different
products used in hydraulic fracturing.” Table 3 lists these chemicals and their frequency of use.

Table 3. Chemicals Components of Concern: Carcinogens, SDWA-Regulated
Chemicals, and Hazardous Air Pollutants

Chemical Component Chemical Category  No. of Products
Methanol (Methyl alcohol) HAP 342
Ethylene glycol (1,2-ethanediol) HAP 119
Diesel19 Carcinogen, SDWA, HAP 51

Naphthalene Carcinogen, HAP 44
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Xylene SDWA, HAP 44

Hydrogen chloride (Hydrochloric acid) HAP 42
Toluene SDWA, HAP 29
Ethylbenzene SDWA, HAP 28
Diethanolamine (2,2-iminodiethanol) HAP 14
Formaldehyde Carcinogen, HAP 12
Sulfuric acid Carcinogen 9
Thiourea Carcinogen 9
Benzyl chloride Carcinogen, HAP 8
Cumene HAP 6
Nitrilotriacetic acid Carcinogen 6
Dimethyl formamide HAP 5
Phenol HAP 5
Benzene Carcinogen, SDWA, HAP 3
Di (2-ethylhexyl) phthalate Carcinogen, SDWA, HAP 3
Acrylamide Carcinogen, SDWA, HAP 2
Hydrogen fluoride (Hydrofluoric acid) HAP 2
Phthalic anhydride HAP 2
Acetaldehyde Carcinogen, HAP 1
Acetophenone HAP 1
Copper SDWA 1
Ethylene oxide Carcinogen, HAP 1
Lead Carcinogen, SDWA, HAP |1
Propylene oxide Carcinogen, HAP 1
p-Xylene HAP

Number of Products Containing a Component of Concern 652

The Groundwater Protection Council (http://www.gwpc.org/home/GWPC_Home.dwt) has been
involved in examining hydraulic fracturing practices and impact on ground water. They
published a letter related to the film Gasland in 2010 and gave testimony to the House
Committee on Natural Resources, Subcommittee on Energy and Mineral Resources on June 4,
2009. The text of the testimony is available in the link http://www.gwpc.org/e-
library/documents/general/KellHouseTestimony6-4-2009.pdf (Acrobat PDF, 20 kB)

The Groundwater Protection Council has also recently (August 2011) published a report "State
Oil and Gas Agency Groundwater Investigations” available at the link State Oil & Gas Agency
Groundwater Investigations.pdf (Acrobat PDF, 13 MB)

If an individual wishes to have some basic, affordable, inorganic analysis made of ground water,
they could contact a company certified by the Kansas Department of Health and Environment,
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for example, Servi-Tech Laboratories in Dodge City; see the following web links for a more
complete Kansas list.

o http://publicl.kdhe.state.ks.us/labaccredit/labaccredit.nsf/frmfrontend?openform

o http://publicl.kdhe.state.ks.us/LabAccredit/LabAccredit.nsf/SelWebVC?SearchView&Se
archMax=1000&SearchOrder=4&SearchWV=TRUE&SearchFuzzy=TRUE&Query=fiel
d+LabDWAni+contains+NITRATE

The basic inorganic analysis (pH, specific conductance, and calcium, magnesium, sodium,
alkalinity or bicarbonate, chloride, sulfate, nitrate, and fluoride concentrations) would at least
establish the general chemistry of the water. This would allow later determination if any oil or
gas brine from waste at the surface or through a poorly plugged old oil or gas well nearby that
was affected by the fracking process allowed brine to enter the ground water.

The other fracking chemicals are organic and much more expensive to determine. In general, the
organic chemicals are not ones that a landowner would use, but some are, such as ethylene glycol
(used in antifreeze), methanol (in some types of antifreeze and windshield washer fluid, and in
denatured ethanol), isopropanol (in some glass cleaners and fuel additives). If the landowner
wanted to expend extra funds on some organic analysis, then an analysis of the water for
methanol, isopropanol, and ethylene glycol would probably be appropriate because a higher
probability exists that some of these might be in the fracking fluid. This would establish whether
their water had concentrations below detection limits or, if some were detected, then perhaps
their well has been impacted by their own septic wastewater or by leaks from vehicles or wastes
disposed around their home (such as antifreeze).

Other chemicals that can be associated with oil and gas operations include BTEX compounds
(benzene, toluene, ethylbenzene and xylenes, and sometimes napthalene). These are some of the
volatile organic compounds commonly cited in contamination from petroleum drilling and
storage sites.

If a land owner is being approached to lease their land, a baseline laboratory analysis paid by the
oil/gas company could be negotiated as part of the leasing agreement. This is not costly
compared to the total leasing agreement and drilling, and it could protect both the property owner
and the company. In this case, a third party could collect and submit a water sample to an
independent certified laboratory and both the oil/gas company and landowner should receive the
results.
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