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Comment on “Fracking with Forever Chemicals” by Physicians for Social
Responsibility, issued July 2021

By: John A. Connor, PE, PG, BCEE, lleana A.L. Rhodes, PhD, Curtis C. Stanley, PG, CPGS, Elaine Gie, Graham K. Ansell,
PhD, Janet K. Anderson, PhD, DABT, Anthony D. Daus, PG, and Dave T. Adamson, PhD, PE, with GSI Environmental
Inc., September 2021

The recent publication by attorney Mr. Dusty Horwitt on behalf of the Physicians for Social Responsibility (PSR, see
fracking-with-forever-chemicals.pdf (psr.org)) asserts that the U.S. Environmental Protection Agency (USEPA)
authorized the unsafe use of per- and polyfluoroalkyl substances (PFAS) for hydraulic fracturing and that these
chemicals are widely used by oil and gas operators in a dangerous manner. We find that this article presents an
inaccurate and exaggerated picture of the use of PFAS in hydraulic fracturing and the risks posed to public health
and the environment.

The facts show that PFAS have been rarely used in oil and gas operations and the limited use that has occurred was
principally prior to 2017 and almost exclusively limited to three states, where hydraulic fracturing occurs at great
depth and does not pose risk to groundwater resources. None of the alleged health impacts from PFAS that are
discussed by PSR are associated with upstream oil and gas activities, nor would such impacts be expected, given the
regulatory specifications in place to properly contain drilling and fracturing fluids and protect water resources.
Furthermore, PSR misrepresents USEPA’s actions in this matter. USEPA did not approve the unsafe use of the three
products in question but, in fact, issued an Order to the manufacturer limiting the use of these products with the
goal of protecting health and the environment. Furthermore, the applicant did not propose these products for use
in hydraulic fracturing nor were they ever used as such.

Further discussion of key points in this regard are summarized below.

have addressed the use of the prior three categories
of PFAS in our evaluation. PSR identifies a fifth
chemical group, perfluorinated benzoic acids, but
these are not PFAS, consistent with the guidance of

the Interstate Technology Regulatory Council (ITRC,
PSR  obtained information from  FracFocus 2020).

(https://fracfocus.org/), a publicly accessible,
national registry, where US oil and gas operators post

1. PFAS fluids have been used in less
than 1% of hydraulic fracturing
projects nationwide.

Of the nearly 184,000 records on hydraulic fracturing

information on the materials used in their hydraulic
fracturing projects. The FracFocus database is
managed by the Ground Water Protection Council
and the Interstate Oil and Gas Compact Commission
— two organizations comprised of state government
officials, with the mission of resource conservation
and environmental protection. Twenty-five states
require or recommend that oil and gas operators
disclose their data via FracFocus. Current FracFocus
records indicate that the PFAS that have been used in
hydraulic fracturing fall into 4 groups: i) perfluoroalkyl
alkanes/cycloalkanes, ii)  fluoroalkyl  alcohol
substituted polyethylene glycol, iii) nonionic
fluorosurfactants, and iv) polytetrafluoro-ethylene
(PTFE). PTFE, which is not mentioned by PSR, is a solid
polymer that does not pose any potential for
migration within the subsurface. Consequently, we

projects in FracFocus, only approximately 1600 report
the use of PFAS in hydraulic fracturing fluids, which
represents less than 0.9% of the hydraulic fracturing
projects on record. In other words, over 99% of
hydraulic fracturing projects on record have used no
such additives. Moreover, contrary to PSR’s assertion,
applicable regulations mandate protective measures
through every step of the well drilling and hydraulic
fracturing process to prevent drilling and fracturing
fluids from entering groundwater. These measures
are discussed further below.

2. Over 99% of the projects on
record that used PFAS were located
in Texas, Oklahoma, and New
Mexico, where hydraulic fracturing
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occurs at great depth, nearly all
produced water is captured for
reinjection into deep brine strata,
and impacts by hydraulic fracturing
on drinking water aquifers have not
been observed and are very unlikely
to occur.

Nearly all of records where PFAS are reported to have
been used for hydraulic fracturing are in the states of
Texas, Oklahoma, and New Mexico. According to the
Groundwater Protection Council, the produced water
associated with hydraulic fracturing and oil and gas
production in these three states is nearly entirely re-
injected into deep brine formations located far below
the depth of any drinking water aquifers - either to
enhance production levels or for permanent disposal
(Veil, 2015). These brine fluids have been contained
in these deep strata for millions of years and, contrary
to statements by PSR, there is no reasonable
potential for these natural brines or the produced
water added to these brines to move upward to
contaminate drinking water, particularly from
injection wells designed, constructed, and operated
to conform to regulatory requirements for protection
of drinking water resources.

Furthermore, given the nature and depth of oil and
gas wells, impacts from hydraulic fracturing are very
unlikely. According to the FracFocus database, in the
states where PFAS fluids were used as additives for
hydraulic fracturing, the median depths of the
fracturing zones are 5300 feet (Texas), 6900 feet
(Oklahoma), and 9500 feet (New Mexico). The
hydraulic fractures created in the rock at these depths
are far too short to extend upward into drinking water
aquifers, commonly found above a depth of 1000
feet. Nor, as suggested by PSR, given the nature of
oil and gas operations and the physical-chemical
properties of PFAS, could PFAS be released “when gas
is burned off from flaring” or “evaporate or disperse
as a gas inside the home.”

3. The FracFocus records show that
the limited use of PFAS occurred
principally prior to 2017 and current
use is nearly non-existent.

Of all the cases where PFAS has been used as a liquid
additive for fracturing fluids, 94% were in the period
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of 2012 to 2016. In the past two years (2020 — 2021),
there are only 9 wells on record where PFAS additives
were used (all in Texas and Oklahoma), corresponding
to less than 0.6% of the cases where PFAS was used
and less than 0.1% of all the hydraulic fracturing
projects completed in this time period.

4. None of the PFAS health effects
described by PSR have been
associated with PFAS use for
hydraulic fracturing.

PSR discusses epidemiological studies of PFAS
exposure in West Virginia, as well as USEPA concerns
about health and ecological effects, and groundwater
contamination in Michigan; however, none of these
problems are associated with the use of PFAS in
hydraulic fracturing. The health effects and public
health concerns described by PSR are specific only to
the long-chain fully fluorinated alkyl acids,
perfluorooctanoic acid (PFOA) and perfluorooctane
sulfonate (PFOS) and have not been associated with
the PFAS used at a small number of hydraulic
fracturing sites, specifically, perfluoroalkyl
alkanes/cycloalkanes, fluoroalkyl alcohol substituted
polyethylene glycols, or nonionic fluorosurfactants. It
is incorrect to assume that the health effects often
linked to PFOA and PFOS would apply to the PFAS that
were used in drilling or fracturing fluids.

5. USEPA did not approve the unsafe
use of PFAS in hydraulic fracturing
fluids.

PSR’s claim that USEPA approved the use of PFAS for
hydraulic fracturing, even though USEPA knew this
use to be unsafe, is based on their review of three
Premanufacture Notices (PMNs) in which a company
notified USEPA that certain chemical products
containing PFAS might be imported at a future date.
However, contrary to PSR’s assertion, these
submittals neither indicate the products to be unsafe
under their proposed use nor constitute an
inappropriate approval by USEPA.

Subject to the Toxic Substances Control Act (TSCA),
parties who plan to manufacture or import a new
chemical substance must submit a PMN, describing
the proposed use of the product, its chemical
composition, and the potential effects of these
chemicals on human health and the environment (40
CFR Part 720). The USEPA reviews the PMN for
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completeness and, before adding the information to
its national registry of over 86,000 chemical products,
can restrict the manufacture and use of the product if
deemed necessary to prevent unreasonable risks to
health or the environment.

This is exactly what occurred in this case under a
Consent Order issued by USEPA to the applicant in
October 2011 (USEPA, 2011, Consent Order and
Determinations Supporting Consent Order for
Premanufacture Notice Numbers P110091, 92, and
93), which considered the potential risks of these
products, required testing of its chemical composition
and potential health and ecological effects, placed
limits on the quantity that could be manufactured or
imported and how it could be used, and required that
records be maintained regarding manufacturing and
distribution. However, it is important to note that the
PMNs did not propose to USEPA that these three
products would be used for hydraulic fracturing nor is
there any record in FracFocus of them having been
used in this manner. Quite simply, contrary to the
assertions by PSR, USEPA did not approve the unsafe
use of these three chemicals for any purpose and,
more specifically, was not even asked to approve
these chemicals for hydraulic fracturing.

PSR furthermore fails to note that two of the three
PFAS products in question were never manufactured
or imported. With regard to the third, the PSR paper
confirms that there “is no record in FracFocus of this
product having been used in any hydraulic fracking
operations in the United States” [emphasis added].

The PSR paper also claims that, even when the
USEPA-mandated risk assessments are conducted,
the possible impacts associated with products spills,
etc., are not addressed. This is simply incorrect, as
demonstrated by USEPA guidelines and our own
experience. PSR also repeats outdated criticisms of
the USEPA TSCA program by the Government
Accounting Office (GAO) from 2009 but ignores the
significant improvements to the program since that
time, which were acknowledged by GAO in 2019.
These changes include new restrictions on
withholding Confidential Business Information (TSCA
Section 14(c)(2)), which were also not considered by
PSR. In addition, PSR neglects to consider the other
state and federal statutes that require all industrial
operations, including hydraulic fracturing, to be
protective of water resources and to assess and
mitigate risks posed by spills or releases of hazardous
chemicals. These laws include the Safe Drinking
Water Act, the Clean Water Act, the Resource

WGSI

ENVIRONMENTAL

Conservation and Recovery Act, the Oil Pollution Act,
and the Superfund Amendments and Reauthorization
Act.

6. Oil and gas drilling and well
completion operations incorporate
numerous measures to protect
groundwater, subject to strict
regulations.

PSR appears to misunderstand the nature of oil and
gas drilling and hydraulic fracturing operations and
the measures that are in place to protect
groundwater. Referring to the drilling process, their
paper states, “Chemicals can be injected in this stage
of the process to help keep the drill bit cool and to lift
rock cuttings out of the well, and at this point in the
process, no protective structures are in place to keep
those chemicals from entering groundwater.” This is
incorrect.

State laws and regulations require protection of
water resources during drilling operations (Ground
Water Protection Council, 2017). In all oil and gas
wells, groundwater is protected by one or more
cemented steel casings that extend continuously
through the full depth of usable quality groundwater.
Under Texas oil and gas rules, for example, “usable
quality groundwater” is considered to be water
containing less than 3,000 mg/L of dissolved solids —
a concentration that incorporates a 3-fold safety
factor above the fresh drinking water standard. The
protective surface casings are commonly drilled using
water-based drillings muds or air rotary drilling to
prevent release of hazardous chemicals to
groundwater. Below this depth, the well is typically
completed with additional sections of casing and
cement seals to stabilize the well and further isolate
the oil and gas production zone from the overlying
usable groundwater. Only once drilling is completed
and the vertical and horizontal segments of the well
have been properly sealed and pressure tested, are
fracturing fluids injected into the well as part of the
well completion process.

7. Hydraulic fracturing has not caused
widespread groundwater impacts.

With many thousands of hydraulic fracturing projects
completed in the US, there is no evidence of “already
impacted regions,” where hydraulic fracturing has
impaired groundwater or surface water, as stated by
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PSR. The PSR paper cites a USEPA study listing
chemicals used in hydraulic fracturing (USEPA, 2016),
but neglects to point out that this study did not report
unsafe exposures to these chemicals and that this
chemical list includes a number of materials known to
be innocuous, such as guar gum, cellulose, and
gelatin. PSR also describes cases where health effects
were allegedly observed in proximity to hydraulic
fracturing operations but fails to note that peer-
reviewed scientific studies have repeatedly found
these claims to be factually incorrect (e.g.,, WDEQ,
2019; TAMEST, 2017; McHugh et al., 2016; Connor et
al., 2016; McHugh et al., 2015; McHugh et al., 2014;
Vidic et al.,, 2013; API, 2013a, 2013b; Groat and
Grimshaw, 2012). Similarly, the USEPA study on
hydraulic fracturing "did not find evidence" of
"widespread, systemic impacts on drinking water
resources in the United States" (USEPA, 2015). With
regard to PFAS, recent nationwide testing has found
these chemicals to be present in some drinking water
systems (USEPA, 2021); however, none of these cases
has been found to be related to hydraulic fracturing
operations. Nor would such impacts be expected to
occur. As noted above, hydraulic fracturing
commonly occurs at depths where fractures cannot
extend up to groundwater aquifers located thousands
of feet above. In addition, wells are constructed to
prevent contamination of groundwater, and surface
operations are designed to prevent spills to soil and
groundwater, including use of secondary
containment. However, if and when spills do occur at
individual well sites, the operating companies are
responsible for assessing and remediating any
associated impacts per federal, state, and local
regulations.
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8. PSR’s recommendations regarding
hydraulic fracturing are duplicative
of existing programs and are not
based on objective science.

PSR concludes their paper with six recommendations
regarding hydraulic fracturing and the use of PFAS.
Our evaluation finds these recommendations to be
duplicative of existing programs, unnecessary, and
not based on fact. The recommended health
assessment of PFAS is presently underway at USEPA
and numerous other public and private research
institutions nationwide. FracFocus provides the
recommended public disclosure of fracturing
chemicals and tracks the use of PFAS in these
operations — which is why PSR was able to freely
access this information. Under existing state and
federal regulations, the oil and gas industry is
presently required to provide the recommended
funding and cleanup of environmental impacts
associated with its operations. The recommended
moratorium on PFAS use for oil and gas extraction is
unnecessary, as PFAS additives were used in less than
1% of hydraulic fracturing projects, principally over 5
years ago, with current usage being almost
nonexistent. Furthermore, as noted above, significant
measures are in place to protect groundwater and the
environment. Finally, we find that the
recommendation that there be limits on drilling and
fracking is not based on an objective analysis of the
facts. There are no “impacted regions” in the US,
where hydraulic fracturing has damaged water
resources and there is no valid evidence that this
technology has impaired public health. The facts
show that PFAS use in hydraulic fracturing was limited
to a small number of past cases and is very unlikely to
pose a risk to public health or the environment.
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