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Dear Chairman,

Inquiry Into Hydraulic Fracturing for Unconventional Gas

I write further to the Committee's inquiry into the implications for Western Australia of hydraulic
fracturing (HF) for unconventional gas.

As you would recall, Halliburton recently had the opportunity to appear before the Committee to
provide evidence further to its submission of 4 October 2013. There were some issues raised by
Committee members during this hearing where we consider further information may assist your
deliberations.

This letter aims to provide further information to the Committee on potential regulatory models for
disclosure of chemicals used in the unconventional gas industry as well as drawing together
further internationally-sourced information in support of the proposition that there are no
confirmed instances of drinking water contamination due to HF and that there is minimal risk of
such contamination.

Public Disclosure of Chemicals Used in the Unconventional Gas Industry

In Halliburton's written submission to the inquiry, we raised the existing systems-based approach
of the Department of Minerals and Petroleum (DMP) to disclosure of chemicals used by the
state's unconventional gas industry. We stated that this approach is workable forthe majority of
products required by the industry, butthat for innovative HF fluids, drilling muds and other
products developed by companies like Halliburton to be made available, supplementary
regulatory arrangements will be necessary to protect genuinely proprietary productinformation.
As is the case in a range of other industries, the protection of confidential business information
(CBl) from commercial competitors provides a critical incentive for investment in innovation.

In our earlier submission, we outlined two alternative approaches that could be considered: one
modelled on the arrangements putin place by the Colorado Oil & Gas Conservation Commission;
and a second that would involve comprehensive chemical disclosure (including fulltechnical
details of all proprietary ingredients)to a regulator, analogous to the arrangements in the Us
State of Wyoming through the Wyoming Oil and Gas Conservation Commission's (VVOGCC)
rules and regulations.

Based on questioning at the recent hearings, Halliburton believes it might be of interest to the
Committee to expand on how this second modelwould operate.

This model, where the regulator is provided with fulltechnical details on all chemical ingredients -
non-proprietary and proprietary - could operate in an Australian context, with the relevant
regulator either a Commonwealth or WA government agency. Under this type of model,
disclosure must be made of chemicals proposed to be intentionally added to a hydraulic fracturing
fluid though provision of the following details:
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. Each hydraulic fracturing additive used in the hydraulic fracturing fluid and the trade
name, vendor and a brief descriptor or function of each hydraulic fracturing additive in the
hydraulic fracturing fluid.

. Chemical abstracts service (CAS) number for each chemical.

. The maximum proposed concentration by mass of each chemical in the overall fluid
mixture.

The information can be submitted by either the operator orthe service company.

When submitting this information (similarto the process for claiming exemptinformation in
relation to the notification of new chemicals under the Industr^^Ichemicals (Notification and
AssessmentI Act 7989 (Cth)(Industrial Chemicals Act)):

. Each piece of information which is CBl must be identified and a justification forthe claim
must be provided, unless it has been accepted as exemptinformation under the Industrial
Chemicals Act, in which case it will be deemed CBl.

. An alternative description of each piece of information which is claimed to be CBl must
be provided. For example, a chemical trade or family name may be used in lieu of a CAS
number.

. Ifthe regulator does not acceptthe information is CBlit may be withdrawn, or it will not
be released untilthe time for any legal review has expired.

The information (with any CBl replaced with the alternative description of this information) is
posted by the regulator on a public website which allows a search of individual well sites to
carried outto obtain a list of the chemicals that were used in the hydraulic fracturing process. In
this regard, Halliburton has previously provided information to the Committee on the successful
FrocFocus website (htt .//fracfocus. or I) which operates in the U. S. and Canada.

Under this model, the regulator must maintain the confidentiality of the CBl. In the event of
emergency, the relevant CBl may be disclosed by the regulatorto an emergency manager or
medical personnel. The information is still be deemed to be confidential and recipients of this
information must enter into confidentiality agreements either before, or iftime does not permit it in
an emergency situation, after the CBl has been provided.

Halliburton submits that the benefits of this approach are as follows:

. The public will have routine access to meaningful information regarding the chemicals
used in HF individual wells.

. Companies will be able to continue to compete for business and introduce new and
innovative products that have environmental and production benefits.

. The regulator will have the benefit of the maximum information on the chemical
composition of HF fluids to inform its assessment of risk.
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HF Impact on Drinking Water Aquifers2

Reference was made by Halliburton in its earlier written submission to the factthatthere are no
confirmed instances of hydraulic fracturing causing contamination of drinking water aquifers and
that the risk of such contamination is minimal. This issue was raised and discussed further by the
Committee with Halliburton and other parties who appeared during public hearings.

We have consolidated below forthe Committee's information a range of international studies
(some of which were raised in our earlier submission), statements by U. S. Federal officials,
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statements and studies by U. S. State government agencies, as well as U. S. non-government
organisations to corroborate this important proposition.

U. S. Federal and International StudiesA.

. A U. S. Environmental Protection Agency study of allegations of contamination from
hydraulic fracturing of coalbed methane ("CBM") wells "did not find confirmed evidence
that drinking water wells have been contaminated by hydraulic fracturing fluid injection
into CBM wells. " U. S. EPA, Evaluation of/inpacts to Underground Sources of Drinking
Water by Hydraulic Fracturing of Coalbed Methane Reservoirs, ES-I(2004), available at
htt ://water. e a. ov/t e/ roundwater/uic/class2/h draulicfracturin Iwells coalbedmetha
nestud .cfm.

. The U. S. Geological Survey released a study in January 2013 that examined
groundwater samples representing approximately one-third of the Fayetteville Shale gas
production area and found no regional effects on groundwaterfrom activities related to
gas production. Kresse, TM. at al. , Shallow groundwater quality and geochemistry in the
Fayetteville Shale gas-production area, north-central Antansas, 2077, U. S. Geological
Survey Scientific Investigations Report 2012-5273 (Jan. 2013), available at
htt 71 ubs. us s. OVISir 2012/5273/sir2012-5273. df.

. A peerreviewed paper by researchers at the Lawrence Berkeley National Laboratory
reports on some of the results of modeling being conducted for EPA's study of the
impacts of HF on drinking water and concluded that the possibility of hydraulically
induced fractures at great depths causing activation offaults and creation of a new flow
path that can reach shallow groundwaterresources is "remote. " Rutqvist, J. , et al. ,
"Modeling of fault reactivation and induced seismicity during hydraulic fracturing of shale-
gas reservoirs, " Journal of Petroleum Science and Engineering (2013), available at
htt ://dx. dojor 110,016/ . etr01.201 304,023.

. The New Zealand Parliamentary Commissioner forthe Environment issued a report in
2012 finding that"there is no evidence thatfracking has caused groundwater
contamination in New Zealand. " Government of New Zealand, Parliamentary
Commissioner forthe Environment, Eva/uatihg the environmental impacts offr'acking in
New Zealand: An interim report, 43 (Nov. 2012), available at
htt ://WWW. ce. arliament. nz/ ublications/all- ublications/evaluatin -the-environmental-
Im acts-of-frackin -In-new-zealand-an-interim-re on/.

In a May 2012 report, the Councilforthe Taranaki Region in New Zealand found that
there was no evidence of environmental problems related to the hydraulic fracturing
operations that had been undertaken in the region over a period of almost 20 years and
that there is little risk to freshwater aquifers from properly conducted hydraulic fracturing
operations. Government of New Zealand Taranaki Regional Council, Hydrogeologic Risk
Assessment of Hydrau/^b Fracturing for Gas Recovery in the TaranakiRegion, 3-4 (May
2012), available at htt ://WWW trc. ovt. nzlassets/Publications/ uidelines- rocedures-and-
ublications/h draulic-fractunn Ihf-ina 2012- re h- 19. df.

. The South African Department of Mineral Resources has stated that there are "no
documented cases of properly placed hydraulic fracturing fluids migrating through the
overlying strata to contaminate groundwater. " Republic of South Africa, Department of
Mineral Resources, Investigation of Hydraulic Fracturing in the Karoo Basin of South
Afr^^a, 31 (July 2012), available at htt ://WWW. dinr ov. za/ ublications/summa 1182-
re orlon-h draulic-fracturin 1852-executive-summa -investi ation-of-h draulic-
fracturin -Inithe-karoo-basin-of-south-africa. html
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The United Kingdom Department of Energy and Climate Change concluded in a
December 2013 report that groundwater contamination from HF "has riot been observed
in practice and would be unlikely" and that fit is considered reasonable to suggest that
any risk of contamination from fracturing activities is exceptionally low. " AMEC
Environment & Infrastructure UK Limited, Department of Energy and Climate Change,
Strategic Environmental Assessment for Further Onshore Oiland Gas Libensing, 96
(Dec. 2013), available at
htt SIIwww. ov. uk/ overninenVu loads/s stem/u loads/attachment data/fuel273997/DE
CC SEA Environmental Re on. df.

The Energy and Climate Change Committee appointed by the British House of Commons
concluded in May 2011 that "hydraulic fracturing itself does riot pose a direct risk to water
aquifers, provided that the well-casing is intact before this commences. " United Kingdom
Parliament, House of Commons, Energy and Climate Change Committee, Fifth Report. '
Shale Gas (May 10, 2011), available at
htt ://WWW. ublications. arliament. uk/ a/cm20t012/cmselecVcmener 1795/79502 htm

Statements by U. S. Federal Officials

Former EPA Administrator Lisa Jackson stated in testimony before the House Committee
on Oversight and Government Reform that she was "riot aware of any water
contamination associated with the recent drilling"in the Marcellus Shale. Pain at the
Pump: Polities that Suppress Production of Oiland Gas, Hearing Before the H. Coinm.
on Oversight & Gov't Reform, Rep. No. 112-54, 87 (May 24, 2011), available at
htt ://WWW o. ov/fds SI k ICHRG-1/2hhr 70675/ df/CHRG-, 12hhr 70675. df. She

again made statements to the press on April 30, 2012 that"in no case have we tEPAj
made a definitive determination that [hydraulic fracturing] has caused chemicals to enter
groundwater. " See htt s://WWW. outube. coin/watch?v= tBUTHB 7Cs.

Former U. S. Bureau of Land Management("BLM") Director Bob Abbey stated that he had
"never seen any evidence of impacts to groundwaterfrom the use offracing technology
on wells that have been approved by" BLM. Challenges Facing Domestic Oiland Gas
Development: Review of Bureau of Land Management, 'U. S. Forest Service Ban on
Horizontal Drilling on Federal Lands, Hearing before the Subcomm. on Energy and
Mineral Resources of the H. Coinm. on Natural Resources and the Subcomm. on

Conservation, Energy and Forestry of the H. Coinm. on Agriculture, 1/2th Cong. (July 8,
2011), available at htt ://WWW o. ov/fds SI k ICHRG-1/2hhr 7215/1 df/CHRG-
112hhr 72151. df.

U. S. Department of Energy Secretary Ernest Moniz made remarks to the press on August
I, 2013 that, "to my knowledge, I still have riot seen any evidence offracking per se
contaminating groundwater. " See htt ://thehill. coin/blo SIe2-wire/e2-wire/315009-
ener -secretar-natural- as-heI s-battle-climate-chan e-fomow.

Dr. Mark Zoback, Professor of Geophysics, Stanford University and member of the Shale
Gas Production Subcommittee of the Secretary of Energy Advisory Board stated that
"meaturing fluids have riot contaminated any water supply and with that much distance to
an aquifer, it is very unlikely they could. " See
htt 71news. stanford. edu/news/20/11au usVzoback-frackin - anda-0830/1 html.

Studies and Statements from U. S. State Governments and Agencies

In 1998 the U. S. Ground Water Protection Council surveyed 25 state agencies
responsible for oil and gas development and found that there was not a single
substantiated claim of contamination of drinking water supplies attributable to hydraulic
fracturing. Ground Water Protection Council, Survey Results on Inventory and Extent of
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Hydraulic Fracturing in CoalbedMethane Wells in the Producing States (1998), available
at

htt SIIco cc. state co. us/Rule akin IPart Status/FinalPrehearin Stints/HESIExhibits. PD
F.

The Interstate Oil and Gas Compact Commission ("10GCC") surveyed its state regulatory
agency members in 2002 and found that nearly one million wells had been hydraulically
fractured overthe course of several decades but again found no evidence of
substantiated claims of contamination of drinking water supplies due to hydraulic
fracturing. 10GCC, States Experience with Hydraulic Fracturing. ' A Survey of the
Interstate Oil and Gas Compact Commission (2002), available at
htt ://WWWmde. state. ind. us/ ro rains/Land/minin Imarcellus/Documentalriterstae 011
Gas Coin act Commission States Ex erience w H draulic Fracturin 2002. df.
10GCC continues to confirm on its website that"10GCC member states have all stated

that there have been no cases where hydraulic fracturing has been verified to have
contaminated drinking water. " See htt ://WWW. 10 cc. state. ok. us/h draulic-fracturin

In 2011, several states reported no evidence of groundwater contamination from
hydraulic fracturing:

o The New York State Department of Environmental Conservation reported that there
are "no known instances of groundwater contamination have occurred from previous
horizontal drilling or hydraulic fracturing projects in New York State. " New York State
Department of Environmental Conservation, Revised Draft Supplemental Generic
Environmental Impact Statement on the Oil, Gas and Solution Mining Regulatory
Program, 6-47 (2011), available at htt ://WWW. dec. n . ov/ener 175370 html. In
reaching this conclusion, NYSDEC relied in part on the statements of regulatory
officials from 15 states - including Colorado, New Mexico, Pennsylvania, Ohio, Texas
and Wyoming - that hydraulic fracturing operations have notled to groundwater
contamination. Id. at 6-41.

The Alaska Oil and Gas Conservation Commission affirmed that"tjin over fifty years of
oil and gas production, Alaska has yet to suffer a single documented instance of
subsurface damage to an underground source of drinking water. " Alaska Oil and Gas
Conservation Commission, Hydraulic Fracturing in Alaska (Apr. 6, 2011), available at
htt 11doa. alaska. ov/o c/re ons-studies/H draulicFracWhitePa er. df.

The Colorado Oil and Gas Conservation Commission ("COGCC") director stated in
responding to questions from the Senate Committee on Environment and Public
Works:"we have found other instances where activities associated with oil and gas
operations have impacted water supplies. These events have typically been tied to
incidents such as a leaking storage pit, a poorly cemented oil and gas well, or leaking
production equipment. These cases, however, have not been linked to the specific act
of hydraulic fracturing hydrocarbon layers thousands of feet below the surface, and
typically, thousands offeet below groundwater supplies. " David Neslin, Written
Answers to Follow-up Questions from the Senate Committee on the Environment and
Public Works (May 17, 2011), available at
htt ://co cc. state. co. us/Announcements/Hot To ics/H draulic Frosturin IEnviroPubli
cWorksQA. df.

In 2012, regulators from a number of states - including Arkansas, Colorado, Louisiana,
North Dakota, Ohio, Oklahoma, Pennsylvania and Texas - confirmed to the U. S.
Government Accountability Office that, based on state investigations, the hydraulic
fracturing process had riot been identified as a cause of groundwater contamination in
their states. U. S. GAO, Informatibn on Shale Resources, Development and

HALLBURTON

HALLIBURTON AUSTRALIAPTY LTD

ABN 73 009 000 775



LEVEL 10.12. ,4THE ESPLANADE . PERTH, WESTERN AUSTRALIA6000
TEL: +61 8 64244600 . FAX: +6, 8 9455 5300

Environmental and Public Health Ri^ks, 49 (Sept. 2012), available at
htt ://WWW ao ov/assets/6501647791. df.

California regulators have been quoted in recent years saying that the state has never
experienced groundwater contamination from hydraulic fracturing. In 2012, a Division of
Oil, Gas and Geothermal Resources official stated "there is no evidence of harm from
fracking in groundwater in California at this point in time. And it has been going on for
many years"' See htt ://WWW mereu news. coin/ci 222,9233/california-releases-first-
evenfrackin -re ulations. In 2013, the Director of the California Department of
Conservation stated "tiln California it has been used for 60 years, and actively used for 40
years, and in California there has been not one record of reported damage directly to the
use of hydraulic fracturing. " See htt .//WWW. national'ournal coin/new-ener
aradi in/california-s-to -o11-re ulator-on-frackin -climate-chan e-and-fossil-fuels-

2013/016.

In 2013, a Michigan Department of Environmental Quality official stated that "As far as
migration of gas or fracture fluids, we have never seen an instance where a fracture
communicates directly with the fresh water zone. " See
htt s:/WWW outube. coin/watch?v=A979C CeHOO.

U. S. Nori-Government Organisation Studies

MIT performed a study in 2011 on the potential risks of hydraulic fracturing to
groundwater aquifers and found that"no incidents of directinvasion of shallowwater
zones by fracture fluids during the fracturing process have been recorded. " MIT Energy
Initiative, The Future of Natural Gas. ' An Interdiscipl^hary M/T Study, Appx. 2E (2011),
available at htt SIImitei. mitedu/ ublications/re ons-studies/future-natural- as.

An October 2012 report regarding hydraulic fracturing operations in the Inglewood Oil
Field in the Baldwin Hills area of Los Angeles County showed that, based on actual
groundwater monitoring results, the groundwater quality in the area was not affected by
hydraulic fracturing activities. Cardno Entrix, Hydraulic Fracturing Study: PXP Inglewood
OilFi^/d(Oct. 2012), available at htt 11www. in Iewoodoilfield. coin/fracturin -stud

Gradient's 2013 National Human Health Risk Evaluation evaluates whether it is possible
for fluids pumped into a tightformation during the HF process to migrate upward to reach
drinking water aquifers and determined that once the fracturing fluids are pumped into a
tight formation, it is "simply not plausible" that the fluids would migrate upwards from the
targetformation through several thousand feet of rock to contaminate drinking water
aquifers. Gradient, National Human Health Risk Evaluation for Hydraulic Fracturing Fluid
Additives(May I, 2013), available at htt ://WWW. ener senate. ov/inw -
Internal/de5fs23hu73ds/ ro ress?Id=SHYFKAd7 5&dl.

A peerreviewed paper by Gradient discusses the physical constraints on upward fluid
migration from black shales to shallow aquifers and concludes that upward migration of
frac fluid and brine as a result of hydraulic fracturing activity does not appear to be
physically possible. Flewelling & Sharma, "Constraints on Upward Migration of Hydraulic
Fracturing Fluid and Brine, " Groundwater (Jul. 29, 2013), available at
htt ://onlinelibrar wile comboi/10 '11/1 wat 12095/abstract.

Another peerreviewed paper by Gradient and a Halliburton expert concludes that it is not
physically plausible for induced fractures to create a hydraulic connection between tight
formations at depth and overlying drinking water aquifers. Flewelling at al. ,"Hydraulic
fracturing height limits and fault interactions in tight oil and gas formations, " Geophysical
Research Letters (Jul. 26, 2013), available at
htt '//onlinelibrar wile comboi/10 1002/ r1.50707/abstract.
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Please do not hesitate to contact me should you have any queries in relation to the above or any
other questions you may have.

Yours sincerely,

HALLBURTON

David Guglielmo
Country Manager
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