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Clean Water Action supports implementation of the proposed water
quality standard for chlorides as contained in the Triennial Review of
Water Quality Standards. There is a strong need for the chloride standard
to be implemented due to existing discharges of chloride in several
watersheds in the state. As recently as June, 2012, multiple wastewater
treatment plants have reported to DEP discharges of chlorides exceeding
70,000 mg/L, several times saltier than seawater.

DEP’s current draft proposal to utilize the chloride standard developed in
Iowa in 2009 improves upon DEP’s proposal in 2010 which was based on
EPA’s standard developed in 1988. The Iowa standard incorporates both
more recent scientific knowledge, and in particular recognizes the
relationship between chloride toxicity, the presence of sulfates, and
hardness.

Clean Water Action recommends that EQB support the adoption of a
safety factor for the chronic criteria prior to finalization of the standard in
order to ensure that all uses will be protected. The safety factor is
necessary due to lack of several factors not accounted for in the Iowa
standard. Most notably, the Iowa standard is based solely on the toxicity
of chlorides of sodium, while there is considerable evidence that chlorides
of potassium, magnesium, and calcium have a greater toxic effect. In
addition, a safety factor should encompass the current scientific
uncertainty of the chronic effects of chloride on aquatic life.
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Re: Comments by Clean Water Action on the Triennial Review of Water Quality Standards;
Chloride Criteria

Dear Environmental Quality Board members,

Thank you for the opportunity to comment on the proposed revisions to Chapter 93 of
the Pennsylvania Code noticed in the July 7, 2012 edition of the Pennsylvania Bulletin (42 Pa.B.
4367). The University of Pittsburgh Environmental Law Clinic respectfully submits these
comments on behalf of our client, Clean Water Action, along with an expert report by the
Stroud Water Research Center. Clean Water Action supports the proposed criteria for chloride,
but recommends the inclusion of a margin of safety for the chronic chloride criterion based on
the current state of scientific and technical knowledge as fully described in the attached Review
of the 2012 Proposed Water Quality Criteria for Chloride for the Protection of Aquatic Life In
Pennsylvania by the Stroud Water Research Center.! In addition, as anticipated by the triennial
review process, Clean Water Action fully expects that any future studies related to the acute or
chronic aquatic life impacts of chloride will be incorporated into the chloride criterion every
three years. Clean Water Action commends the Environmental Quality Board (the “EQB” or the
“Board”) for recognizing the need to adopt revised water quality criteria for chloride that will
protect aquatic life in Pennsylvania, and strongly supports the amendment of Chapter 93 to
achieve that purpose.

I We incorporate the Stroud Review, attached to this comment as Attachment A, into this comment in its




L An Immediate Need for a Chloride Water Quality Criterion Exists in
Pennsylvania.

Currently, Pennsylvania’s only existing numeric criteria for chloride protects a single
use: potable water supply uses at the point of a water supply intake. Aquatic life uses between
water supply intakes or in waters of the Commonwealth without a water supply intake are
unprotected without a thorough investigation of potential violations of Pennsylvania’s
antidegradation policy. The lack of a numeric criterion to protect aquatic life uses of
Pennsylvania’s waters has resulted in surface water discharges of chloride in levels that far
exceed the typical chloride concentration of seawater at 19,000 mg/1.

In June of 2012, a single wastewater discharger reported a maximum daily effiuent
concentration of 73,726 mg/l of chloride into McKee Run.? The same discharger reported an
average monthly concentration of 73,202 mg/l of chloride discharged to McKee Run.? Similarly,
in June of 2012, Blacklick Creek experienced a maximum daily discharge of 78,179 mg/l.of
chloride and an average monthly discharge of 74,411 mg/1 of chloride.® TheSe di}schargef 7 ‘
concentrations of chloride are unlimited in each respective NPDES permit because of the
extraordinary distance from the point of discharge to the point of intake for downstream water, .
supplies. In one recent Response to Public Comments on a draft NPDES permit, the Dfeparﬁtmenvt
stated that “[t]he Department recognizes the toxic effects of Chloride on aquatic life. Presently,
the Department evaluates and controls the toxic effects of chloride indirectly through
application of a water quality criterion for osmotic pressure.”s Numeric criteria addressing the
aquatic life impacts of chloride is necessary to allow permit writers to evaluate and control the
toxic effects of chloride directly.

IL Adoption of the Iowa Criteria with a Margin of Safety fulfills DEP’s Statutory
Obligations Given the Immediate Need for a Numeric Aquatic Life Criterion.
The Board must exercise sound judgment and di,scretion'when implementing a declaration
of policy, or when adopting rules and regulations. 35 P.S. § 691.5(a). When proposing water
quality criteria, the Board must consider the following five factors:

(1) Water quality me_inagement and pollution control in the watershed as a
whole;
(2) The present and possible future uses of particular waters;

22010 Stroud Report at 2, appended as Attachment B.

3 June 2012 Discharge Monitoring Report of Hart Resource Technologies, Inc., NPDES Permit No. PA
0095443, available at http://www.ahs.dep.state.pa.us/NRS/ (PA DEP NPDES eDMR Data System).

4]d. ;

5 June 2012 Discharge Monitoring Report of Pennsylvania Brine Treatment, Inc., NPDES Permit No. PA
0095273, available at http://www.ahs.dep.state.pa.us/NRS/ (PA DEP NPDES eDMR Data System);

¢ Brockway Area Sewer Authority, Borough of Brockway, fefferson County, NPDES Permit No.
PA0028428 Fact Sheet, Addendum - Fourth Draft; page 11, attached as Attachment C.




(3) The feasibility of combined or joint treatment facilities;

(4) The state of scientific and technological knowledge;

(5) The immediate and long-range economic impact upon the
Commonwealth and its citizens.

Id (emphasis added). The Department’s regulations acknowledge that it may develop criteria
for any substance not already included in the table of specific water quality criteria and
associated critical uses that “is determined to be inimical or injurious to existing or designated
water uses using the best available scientific information, as determined by the Department.” 25
Pa. Code § 93.7(c).

The criteria development standards used by the federal agency in its Water Quality
Handbook to ensure that a sound scientific rationale exists for the federal minimum criteria are
also used during Pehnsylvania’s development of criteria.” Under the federal scheme, chloride
is anonconventional pollutant because it is neither a conventional nor a toxic pollutant. 33
U.S.C. § 1311(b)(2)(F). Chapter 3.4.2 of the Water Quality Handbook is entitled Criteria for
Nonconventional Pollutants. It states in part that:

Criteria requirements applicable to toxicants that are not priority toxic pollutants
(e.g. ammonia and chlorine), are specified in the 1983 Water Quality Standards
Regulation (see 40 CFR 131.11). Under these requirements, States must adopt
criteria based on sound scientific rationale that cover sufficient parameters to
protect designated uses.

The relevant federal regulation, which embodies the policy stated in the Handbook, provides:

States must adopt those water quality criteria that protect the designated use.
Such criteria must be based on sound scientific rationale and must contain
sufficient parameters or constituents to protect the designated use. For waters
with multiple use designations, the criteria shall support the most sensitive use.

40 C.F.R. § 131.11 (emphasis added). Federal regulations and the 1988 EPA Criteria documents
specifically authorize states to use a range of scientifically defensible methods in establishing !
water quality criteria, including the adjustment of national criteria to reflect site-specific ;
information ?

7 Phone conversation with DEP Attorney Tom Barron (Attorney, Div. of Water Quality Standards,
Pennsylvania Dept. of Environmental Protection) (Monday, June 7 2010). Mr. Barron said that when the
Commonwealth proposes water quality criteria that are identical to the federal guideline criteria, then the
relevant federal standards apply.

840 C.FR. § 131.11(b); EPA, 1988 Ambient Water Quality Criteria for Chloride — 1988, EPA 440/5-88-001, pg
009.




In 1988, EPA published a Section 304(a) criteria document entitled “Ambient Water
Quality Criteria for Chloride — 1988.” EPA440-5-88-001. Under these federal criteria, levels of
chloride at a minimum should be kept to-an acute level of 860 mg/l and to a chronic level of 230
mg/l. EPA’s water quality criteria represent the floor for state requirements. The 1988 EPA
Criteria recognize, however, that “in many situations States might want to adjust water quality
criteria developed:under Section 304 to reflect local environmental conditions and human
exposure patterns before incorporation into quality standards.”?

A. The current state of science supports the Towa Criteria with the addition of a safety
factor for the chronic criterion.

~-Since 1988, the science on chlotide toxicity has:changed dramatically: Significant flaws
are now apparent in-the 1988 EPA Criteria studies and more recent studies have been published
in peer-reviewed literature that-the Board must consider in determining the appropriate.
chloride criteria for:Pennsylvania. As the attached Stroud Report demonstrates, EPA did not
have the benefit of new toxicity studies or:eriteriatdevelopment methodologies and did not -
adequately appreciate the need for safety factors fer’both acute and chronic criteria. In
addition, EPA did not account for the synergistic effects of hardness, sulfate levels, or
temperature, despite their well-documented influence on chloride toxicity.

Moreover, EPA repeatedly has admitted:the shortcomings of the 1988 EPA Criteria. In
2003, the EPA published a document entitled “Draft Strategy: Proposed Revisions to the
‘Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of.
Aquatic Organisms and Their Uses.”” That document declares the need to rethink the 1985
water quality criteria development guidelines that were used to-arrive at the 1988 EPA
Criteria.’® Recently, EPA worked with Iowa to assist in the development of better chloride
criteria that more adequately protect aquatic life. In 2009, Charles Stephan, the scientist -
responsible for reviewing the chloride toxicology studies for EPA in 1985 and 1988, admitted
that some of the studies used-to develop the 1988 EPA Criteria are no longer reliable:'* The
development of the 2009 Iowa Criteria reflects scientific knowledge that chloride toxicity to
aquatic life changes depending on the presence of specific ions such as water hardness and
sulfate concentrations. The attached Stroud-Report details the state of the science on chloride
toxicity and concludes the following:

The chloride criteria proposed by the EQB on July 7, 2012 are an
improvement over the criteria that were proposed in 2010.
Specifically, the proposed criteria incorporate characteristics of the
receiving waters that affect chloride toxicity. However, as was

9EPA, 1988 Ambzent Water Qualzty Criteria for Chlorlde ~ 1988, EPA 440/5 88-001.

WEPA, Draft Strategy: Proposed Revisions to.the “Guidelines for Deriving Numerical National Water Qualzty
Criteria for the Protection of Aquatic Organisms and Their Uses’ (2003), available at

http://www epa.gov/waterscience/criteria/aqglife/. .

112010 Stroud Report at 10.



highlighted in our previous review, the newly proposed criteria
based on the Iowa standard may not be protective of aquatic life
in Commonwealth streams, rivers, and lakes. [} ...the EQB may
address uncertainty [by] includ[ing] a safety factor in the
derivation of the chronic criteria.

The Stroud Report acknowledges the current state of the science supports the Iowa chloride
criteria and provides a mechanism to ensure that adoption of the Iowa criteria will not result in
impairment of aquatic life uses of Pennsylvania waters. In adopting the Iowa chloride criteria
with a safety factor for the chronic chloride criterion, Pennsylvania will be adopting criteria
based on sound scientific rationale and accounting for local conditions to protect the aquatic life

uses of our waterways.

B. The Iowa criteria, while more stringent than the federal guidelines, addresses many
of the flaws in the 1988 Criteria.

Pennsylvania will not be the first state to recognize the need to exceed the federal
standard. Subsequent to the release of the EPA 1988 EPA Criteria, several states adopted state-
specific chloride criteria that exceed EPA’s recommended minimum. Wisconsin established
acute and chronic chloride criteria of 757 and 395 mg/l, respectively, to protect fish and aquatic
life. Wis. Admin. Code NR § 105.06. Illinois has a total chloride criterion of 500 mg/l. Ill. Admin.
Code, tit. 35 § 302.208(f) (2009).

Iowa provides an example of a state working with the EPA on departing from the 1988 EPA
Criteria and instead adopting different and more protective criteria that take into consideration
the state’s particular needs. lowa’s Department of Natural Resources (IDNR) revised its water
quality criteria for chloride in 2009. Prior to its rulemaking, The IDNR worked closely with the
EPA to update the 1988 EPA Criteria document by performing a literature search and
recalculating the 1988 acute and chronic chloride criteria based upon the new data.’? The Iowa
DNR determined that the 1988 acute criterion of 860 mg/L and the chronic criterion of 230 mg/L
needed to be updated and recalculated because “the EPA national criteria were published in '
1988, the derivation of the criteria was based on toxicity data available before 1987.” As a result,
IDNR worked closely with the EPA office of Research and Development and found several
studies that were not considered in EPA’s development of the national criteria for chloride and
more toxicity data was needed to determine if four particular species were indeed sensitive to
chloride. Consequently, EPA contracted with the Great Lakes Environmental Center in
Columbus, OH and [llinois Natural History Survey at Champaign, IL to perform additional
toxicity testing.!> Therefore, the Iowa chloride criteria with a safety factor will address the flaws

2 Jowa Department of Natural Resources, Water Quality Standards Review: Chloride, Sulfate and Total
Dissolved Solids, (February 9, 2009), available at
http://www.iowadnr.gov/water/standards/files/ws_review.pdf.

B EPA, Acute Toxicity of Chloride To Select Freshwater Invertebrates. (September 26, 2008).



in the 1988 criteria and the uncertainty that remains for chronic toxicity to aquatic life in
Pennsylvania.

III.  The Board Should Adopt the Iowa Chronic Chloride Criterion with a Margin of
Safety to Protect Aquatic Life Uses of Waters of the Commonwealth.

Whenever the Board proposes new.water quality criteria, it must consider the Clean
Streams Law prohibition against the introduction of pollutants that cause harm to “uses,” such
as the aquatic life use of Commonwealth waters, in light of the current state of scientific
knowledge on the impacts to such uses. See 35 P.S. § 691.1 (defining “pollution” as _
“contamination of any waters of the Commonwealth such as will create or is likely to createa .
nuisance or to render such waters harmful, detrimental or injurious to...uses, including...fish or
other aquatic life, including but not limited to such contamination by alteration of the physical,
chemical orbiological properties:of such waters!); see:.alsn.35 P.S. §691.5(a)(4) (requiring
consideration of the state of scientific knowledge in adopting:rulesiand regulations). Section
93.3 of Title 25 of the Pennsylvania Administrative Code defines the protected water uses for
the Commonwealth, which includes the aquatic life protected use. The Clean Streams Law does
not define the term “aquatic life use,” so the agency has defined it as comprising four distinct
uses: CWF, WWF, MF, and TSF.14-

The Commonwealth risks impairment of its aquatic life uses by chloride loading unless
it incorporates a safety factor in the derivation of the chronic criterion. While the lowa Criteria
reflect the most significant developments in chloride toxicity research, scientific uncertainty
related to the toxicity of the chlorides-of potassium, magnesium or calcium, the application of
the Iowa chronic criterion to:Pennsylvania-aquatic life suchas freshwater mussels, and the lack
of chronic data available remains-prevalent. The toxicity of various species of chloride is
especially relevant in Pennsylvania where shale gas'wastewaters contain disproportionately
high amounts of non-NaCl salts such as MgCl, CaCl and KCL.1 Not only are those non-NaCl -
salts often more toxic to aquatic life than is NaCl, they can react in solution in a manner that
impacts the toxicity of chloride. The Stroud Center’s review of the proposed chronic chloride
criterion recommends the inclusion of a safety factor in the derivation of the chronic criterion at -
a level below the species mean chronic values. or the genus mean chronic values that will ensure
that the Commonwealth will avoid impairment. The current state of scientific knowledge
requires that the Board adopt the proposed chronic:chloride criterion with a safety factor.

1425 PA. CODE §93.3 (2012).
152010 Stroud Report at 20.




Iv. Conclusion

Clean Water Action agrees with the Department and the Board that an imminent need exists
for the adoption of chloride water quality criteria that protect Pennsylvania’s aquatic life uses.
A distinct lack of chronic toxicity studies for chloride led the Stroud Center to conclude that a
safety factor should be applied to chronic criteria to adequately protect the most sensitive
aquatic species in Pennsylvania, such as trout and pollution-sensitive macroinvertebrate species
characteristic of CWF waters. The state of scientific knowledge on adequate protection of
aquatic life uses in Pennsylvania requires use of the Iowa chloride criteria with a margin of
safety for the chronic criteria to protect Pennsylvania aquatic life.

Respectfully submitted,

Date: August 21, 2012 s/
Emily A. Collins, Esq.
PA Attorney ID No. 208990
Supervising Attorney
eac50@pitt.edu

[/
Oday 5alim, Esq.
PA Attorney ID No. 309542
Staff Attorney
ods4@pitt.edu
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1. Inh‘oduction

The Environmental Quality Board of Pennsylvania on July 7, 2012 proposed amending 25 Pennsylvania
Code Chapter 93.7 relating to the water quality standard for chloride. The Board proposed adopting the
jowa equation-based aquatic life criteria for chloride based on the best available sound science (PA
Bulletin 12-1292). This review is in response to the proposed standard for chioride in surface waters and
builds on a previous report (Stroud Water Research Center 2010) that evaluated the water quality
standard for chloride proposed by the EQB in'2010. ~ '

hloride criteria for aquatic organisms are needed in Pennsylvania to protect aquatic life in our surface
waters. Chloride can enter surface wafe via.r noff (e.g., following brine application for dust
suppression, or following deicer appllcé’ dn 0 : ) h wastewater or other industrial
discharge. In 2010, the EQB of Pennsylvama ‘proposed a‘doptmg the recommended criteria from the US
EPA (EPA 1988) for Aquatic Life Uses for Cold Water Fishes {CWF), Warm Water Fishes (WWF),
Migratory Fishes (MF), and Trout Stockmg (TSF) Those criteria, were an acute criterion of 860 mg
chloride/L and a chronic criterion of 230 mg chlonde[ :

We found a number of faults with the criteria proposed in-2010 and the conclusions of the previous
report are attached as Appendix 1 at the end of this document. The changes proposed in 2010 were not
adopted by the EQB, in part because they did not incorporate the latest available science. Some of the
concerns identified by us in 2010 have been addressed by:the proposed lowa equation based criteria.
However, the iowa equation based criteria do not adequately address some critical scientific gaps which
we feel willleave some species at risk of harm n thns comment we suggest some options that the EQB
may consider. Due to the large amount’ of unc talnty that remains, one option that may be rapidly
incorporated would be to re-derive the:chroniccriterion:and apply-a safety factor to provide an
enhanced level of protection.

The acute and chronic criteria equation§ bi‘(»)\pds'é"cl%g{/fhé EQﬁ%:f'P‘ennsylvania are based on reports by
Stephan (2009 a,b,c,d,e,f,g,h). We will use these reports as the basis of our review and critigue.

2. Strengths of the propbsed"st‘and:ii‘d'

2.1.EPA has not officially adopted new national criteria since 1988 (EPA 1988). The derivation of the
2009 lowa criteria incorporated data from recent chloride toxicity studies.

2.2.The most significant development with the 2009 lowa Criteria is an acknowledgement that the
toxicity of chloride to aquatic organisms varies depending upon the other ions present.
Specifically, the criteria use equations to account for changes in toxicity due to water hardness
(i.e., cation content [primarily calcium and magnesium, but could also include iron and
manganese] of water) and sulfate concentrations.

2.3.The 2009 lowa criteria also clarified rules of data inclusion or exclusion. The 2009 criteria
included static tests that were excluded in 1988 (Stephan 2009a). The approach was to include
a test unless there was an obvious reason to exclude it (Stephan 2009a).
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3. Weaknesses and concerns resulting from implementing the
proposed standard

3.1.These proposed criteria are based on toxicity studies of dissolved chloride that has dissociated
from sodium chloride {NaCl), although chlorides dissociated from calcium chioride (CaCly),
magnesium chloride (MgCl,)}, or potassium chloride (KCI) may be present in surface water and
can be more toxic to aquatic organisms (e.g., Mount et al. 1997).

3.1.1. In 1988, the EPA noted that “the chiorides of potassium, calcium, and magnesium are
generally more toxic to freshwater species than sodium chloride” (EPA 1988 p. 7), but
there was insufficient data on the toxicity of the chlorides of calcium, magnesium, or
potassium to derive criteria.

3.1.2. The relationship between the toxicity of the chloride of sodium and the toxicity of the
chlorides of potassium, calcium and magnesium has held over time. Below are the ratios of
the LCso concentrations for the chloride of calcium {Ca), magnesium (Mg), or potassium (K)
to the LCsq concentration for the chloride of sodium (Na) for the same species and test
water (Stephan 2009a p. 10): :

e Ca/Na{n=5): 0.57-0.98
e Mg/Na (n=3): 0.34-0.55
¢ K/Na(n=5):0.11-0.25

Note: a ratio <1 indicates that the chlorides dissociated from calcium, magnesium, or
potassium caused mortality at a lower concentration.

3.1.3. The chlorides of calcium, magnesium, or potassium may be present in the environment in
such a way that they threaten surface waters.

e Potassium, magnesium, or calcium chlorides are used as deicers (Salt Institute 2004,
Chang 2009).

e Potassium chloride can be present in the effluent from hydraulic fracturing for natural
gas extraction (URS Corporation 2011), and is also commonly used as a water softener.

e Use of liquid brine salts as dust suppressants on roadways and at construction sites
(Piechota et al. 2002)

3.2.The proposed chronic criteria may be above the level that causes adverse impacts to aquatic
organisms in Pennsylvania.

3.2.1.The proposed criteria are based solely on studies of animals and do not consider toxicity to
aquatic plants. Stephan (2009a, 2009b, 2009¢, 2009d, 2009g) did not indicate why plants
were not considered in the derivation of the lowa Criteria. In 1988, the EPA noted that the
alga Spirogyra setiformis was extremely sensitive to the effects of chloride (71 mg/L;
growth, chlorophyll, C* fixation; 10d; Shitole and Joshi 1984) as was the desmid Netrium
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digitus (200 mg/L; growth inhibition; 21d; Hosiaisluoma 1976). However, the 1988 criteria
did not include plant species in the derivation because “a Final Plant Value, as defined in
the Guidelines, .cannot be obtained because no test:in which the concentrations of
chloride were measured and the endpoint was biologically important has been conducted
with an important aquatic plant species” (EPA 1988). These concentrations for plants are
below the SMCV observed for vertebrate and invertebrate animals (Table 1) suggesting
that plants may be:more sensitive to chloride than are animals.

3.2.2.Recent research with freshwater mussels suggests that the glochidia 'of some species may

be more sensitive ta‘chloride-than'the current suite of aquatic organisms for which data is
available {Gillis 2011, Pandolfo et al. 2012). Stephan included data from juvenile
freshwater mussels or freshwater mussels that do not have a glochidia stage (i.e., Villosa
delimbis and Lampsilis fsciola; Bringolf ét-al: 2007 Villosa iris and Lampsilis siliquoid,
Wang 2007; Sphaerium simile; GLEC and INHS 2008), but Stephan excluded-all studies with
glochidia because of their unique life-history which requires that they-attach to a fish host
in order to survive (Stephan 2009a p. 7{d}). The unique life history of most freshwater
mussel Species makes it difficult'to desighi toxicology studies with them. However,

“ freshwatermidsselsrare amonhg the st imperiled organisms in Pennsylvania (PNHP 2012),

therefore it'is important that water quality‘¢riteria be protective of them. One “very
important guestion is ‘What species-specific toxicity-test duration is ecologically relevant
for glochidia?’” (Stephan 2009a p. 7(d]).

3.3.The proposed chronic criterion is not robust.

3.3.1. The genus mean chronic values (GMCV) should not have been calculated directly from the

species mean chronic values (SMCV) without first correcting for hardness and sulfate.
3.3.1.1. The SMCV from different.experiments werenot normalized for hardness and
sulfate (Stephan 2009c). As a result, the SMCV are not directly comparable because
the toxicity -of chloride varies depending upon the chemical composition of the water
in which the test was done {e.g., Mount et-al. 1997, Soucek 2007, Elphick et al. 2011).
Therefore, calculating the GMCV as the geometric mean of the SMCV for a given
species is:not appropriate. It should be noted that the species mean acute values
(SMAV) were corrected for hardness and sulfate before calculating the GMAV
(Stephan 2009g).: ~

3.3.2.Thereis inconsistency in the meaning of the species mean chronic value (SMCV). The

SMCV determined by Stephen (2009¢) refer to different levels of impairment for different
species.

3.3.2.1. Stephen (2009c¢) used the geometric mean of the no observed effect
concentration (NOEC) and lowest observed effect concentration (LOEC) to determine
the SMCV: The NOECandLOEC refer to test concentrations used in the experiments,
~but the:amount of impairment-at the:NOEC and LOEC varied among experiments
~+1{Table 1); Therefore.the SMCV determined by Stephen (2009c) refer to different
- levels of |mpa|rment for dlfferent speaes
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3.3.3.Different researchers analyzing the same data have arrived at different results and
different conclusions.

3.3.3.1. The guidelines that different researchers have used to determine which studies
should be included and the interpretation of the EPA 1985 guidelines differ between
researchers (e.g., EPA 1988, Stephan 2009a). As a result the rules to determine the
appropriate studies and data to use to derive chloride criteria are not interpreted in
a consistent manner and researchers have differed in the tests they included or
excluded. For examplé, Stephan (2009c, 2009¢e) excluded an acute and chronic study
of Rana sylvatica by Sanzo and Hecnar (2006} because they used technical grade
sodium chloride, but Elphick et al. {(2011) included this study when deriving a chronic
criterion.

3.4.The proposed chronic criterion does not account for uncertainty in data and methods.

3.4.1.The proposed chronic criterion equation may allow for chloride concentrations in surface
waters of Pennsylvania above the concentration shown to cause harm to aquatic
organisms during laboratory experiments. For example, the SMCV for some species in
Table 1 are near or exceed the normalized chronic criterion of 389 mg chloride/L which
lowa adopted for surface waters where sulfate and hardness are not known. The SMCV in
Table 1 would need to be corrected for hardness and sulfate to confirm that the chronic
criterion would exceed the SMCV. In 1988, the EPA affirmed that the proposed chronic
criterion was below the three SMCV available at that time (EPA 1988). Stephan in 2009 did
not affirm that the proposed chronic equation was below the level shown in laboratory
experiments to impair aquatic organisms.

3.4.2.The proposed chronic criterion equation includes a correction for hardness and sulfate
although the exponents for hardness and sulfate are based on studies in two labs (GLEC
and INHS 2008, p29 & 36) of only one species (C. dubia} under acute conditions (Stephan
2009f). Stephan (2009f) presents evidence that “supports the concept” that “the sulfate
exponent might be more negative than indicated by the GLEC and INHS (2008) data”
(Stephan 2009f p. 4). A negative exponent for sulfate means that a higher sulfate
concentration lowers the LCso for chloride. Thus, reliance on the 2009 lowa equations may
not offer the intended level of protection to aquatic organisms in Pennsylvania.

3.4.3.The endpoints of chronic tests conducted under laboratory conditions (e.g., survival,
reproduction) may not reflect the most sensitive response in nature. In nature, a stress
response may occur at lower concentrations than what are observed under controlied
laboratory settings. A similar pattern is seen with behavioral responses such as avoidance,
coughing or rapid breathing by fish, or increased activity {(Atchison et al. 1987, Scott and
Sloman 2004, Hellou 2011). Behavioral responses have been poorly documented or not
measured in most laboratory experiments of chloride toxicity, therefore it is unknown how
the behavior of aquatic organisms in nature would be affected by elevated chloride.

3.4.4.There has been no attempt to account for the fact that the available data represents only a
small percentage of the species found in Pennsylvania. Including studies conducted since
the 2009 lowa criteria were derived results in a different acute-to-chronic ratio (ACR) and
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acute and chronic criteria (e:g.; Elphick et'al. 2011). ' It'is to be expected that additional
data may change the criteria, such as occurred between the derivation of the 1988 criteria
and the 2009 criteria {e.g., ACR= 7.594, EPA 1988; ACR = 3.187, Stephan 2008h; ACR =
3.50, Elphick et al: 2011) Focusmg on spec:es found in Pennsylvanla may also alter the

crltena

3.4.5.Different methods to derive the chronic critérion may result in different criterion. Stephan
(2009¢, 2009h)-used the ACR whereas Elphick et al. (2011} derived a chronic criterion
directly from chronié¢studiés. (chronic criterion = 307'mg/L, Elphick et al. 2011; chronic
criterion =428 mig/L, Stephan 2009h). 1t should also be noted that other factors, such as if
how hardness and stlfate were accounted for, could also account for dlfferences in the

criterion.

3.4.6.The lack of robustnessiin the derivation of the chronic criterion‘is'further evidence of

uncertainty.

Table 1 Data USed W derwe the'species

Aniehronic values (SMCV) by Stephan (2009¢). The'SMCVY is the

geometric.mean:of the NOEC and-the LQEC. A-subset: of this:data was used:to calculate the'genus:mean chronic
values and-the acute-to=chronic ratio,-which was used to derive the proposed-chronic.criterion.

| Category Species . . NOQEC {mg/L). .- LOEC (mg/L) .. .SMCV(mg/L) Reference

Fish ~ non-salmonid Fathead minnow "'352°(9% reductlon) 533 (15% reduction} 4331~ (Birge etal. 1985)

Fish - salmonid Rainbow trout ? { © .:£683 (4% reduction) 1324{46% reduction) 1922.7 .+ ‘Spehar:1987" -

Cladoceran Ceriodaphnia dubja - 7-9d; Reproduc ion »?,ZJ L ? {EC50) . 925 (Cowegill.and Milazzo 1990)
Cladoceran Ceriodaphnia dubia 7d;? - o R 235 (Diamond et al. 1992)
Cladoceran Ceriodaphnia dubia. 6-7d; Repro_ductppnf N/‘A"“ o . 4422 (1C25) <442.2 WISLOH 20607 {mod. Hard water)
Cladoceran Ceriodaphnia dubia 6-7d; Reproduction N/A ’ 385.2 (IC25) <385.2 WISLOH 2007 (Hard water)
Claduceran Ceriodaphnia dubia 7d; Reproduction N/A =TT T340 (1625) <340 Lasier etall 2004°

Cladoceran Ceriodaphnia dubia 7d; Reproduction (12 studies) <152-303 346-685 (IC50) <322 (Aragdo and Pereira 2003)
Cladoceran Cerioddaphnia dubia 7d; Survival 1092 1456 N/C5 (Cooney et al. 1992)

Ry : 7d; Reproduction . 17 %455:819 455-1092 <629’ 3
Cladoceran Ceriodaphnia dubia 7d; Repro .. . L NMA ) 370.6 (EC20) . 370.6 (Harmon et al. 2003)
“ladocéran Daphnia ambigua” " 10d; Repo n" N/A ' 292.4(EC20) 7 2924 {Harmon et al. 2003)
Cladoceran Daphnia magna ~. 10d; Reproduétion 2184 + 2587{EC50) 2382 ‘(Cowgill-and Mifazzo 1990)
Cladoceran Daphnia pulex 21d; Reproduction 314 (0% reduction) . 441 {27% reduction) - 372 (Birge et al. 1985)

<625 {Sanzo and Hecnar 2006)

Frog Rand sylvatica 90d; Survival - - N/A 625{62% reduction)

! Unpublished memorandum sent directly.to-C. Stephan from R. L. Spehar on June 24, 1987. Data is not available

on-line (scholar.google.com, search “chloride author:Spehar”, Aug. 3, 2012).

? Data not presented in Stephan (2009¢) and document not available for download (Aug. 3, 2012)

Ste’phan (2009¢) did not use the NOEC to calculate the SMCV.

“ WISLOH 2007 refers to an unpubhshed study that could not be found on the Wisconsin State Laboratory of
Hygiene webpage (http://www.slh. wrsc edu[ search ”chlonde” Aug. 3, 2012). IDNR (2007) presents results from
the WISLOH lab covering the per|od 2000-2007, however the results in that report (Table 4: C. Dubia chronic
toxicity 703'mg Cl'/L; Table 7: C. dubia chronlc toxicity:427 mg ¢l /L ) do not match those presented by Stephan
(2009¢). Corsi et al: (2010) present resuits from the WISLOH iab over the same time period; but the studies do not
appear to be the same as the ones reviewed by Stephan (2009c) because the Corsi study focused on surface

waters receiving road'run-off.

® Data was presented in a poster at the SETAC- meeting and is not available on-line (Aug. 3, 2012)
® The geometric mean for C. dubia survival-in‘the study by Cooney et al. (1992) was not calculated by Stephan

{2009c) because reproduction was more sensitive.
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4. Point of Clarification

4.1. As written in PA Bulletin 12-1292 it appears that Pennsylvania will adopt the lowa criteria in
toto, including lowa’s criteria for waterbodies where sulfate and hardness are not known. lowa
defined normalized acute and chronic criteria to be applied to waterbodies where sulfate and
hardness are not known that were based on the statewide background values for hardness (260
mg/L) and sulfate (63 mg/L). Average hardness and sulfate concentrations may be different in
PA and therefore the normalized acute and chronic criteria for lowa may not be appropriate for
PA.

5. Summary and Recommendations

5.1.The chioride criteria proposed by the EQB on July 7, 2012 are an improvement over the criteria
that were proposed in 2010. Specifically, the proposed criteria incorporate characteristics of
the receiving waters that affect chloride toxicity. However, as was highlighted in our previous
review, the newly proposed criteria based on the lowa standard may not be protective of
aquatic life in Commonwealth streams, rivers, and lakes. Examples of uncertainty are:

5.1.1.The proposed chronic criterion may allow for ambient chloride concentrations in surface
waters in Pennsylvania above the concentrations shown to cause harm to aquatic
organisms in laboratory experiments.

5.1.2.The criteria are based only on the chloride of sodium although the chlorides of calcium,
magnesium or potassium may enter surface waters of Pennsylvania and are more toxic to
aquatic organisms.

5.1.3.The proposed criteria are derived from only a few species found in Pennsylvania.

5.1.4.There are only seven species (6 after excluding the frog, Rana sylvatica which Stephan
[2009g] excluded because the sodium chloride used in the experiment was technical
grade) for which there are acceptable chronic data (Table 1).

5.1.5.Glochidia and plants were not included in the derivation of the acute or chronic criteria.

5.1.6.The proposed criteria may not be protective of our more sensitive stream dweliing
invertebrate species, particularly early life history stages (e.g., glochidia of mussels or early
life stages of other invertebrates).

5.1.7.Exponents for hardness and sulfate in the acute and chronic criteria equations may be
under-protective.

5.1.8.The species mean chronic values (SMCV’s) were not corrected for hardness and sulfate
concentrations.

5.1.9.The SMCV refer to different levels of impairment for the different experiments and
species.

5.1.10. The SMCV are not corrected for hardness or sulfate.

5.1.11. The endpoints of laboratory toxicity studies do not include behavioral responses.
Behavior may be affected at lower chloride concentrations than are survival, reproduction
or growth.

5.2. Following are some recommendations on how the EQB may address uncertainty.
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5.2.1.Include a safety factor in the derivation of the chronic criterion. At a minimum, that safety
factor should be sufficient to ensure that the chronic criterion is below the SMCV or
GMCV. Following are some reasons that a safety factor should be used:

5.2.1.1. “Safety factors are used to provide an extra margin of safety beyond the known
or estimated sensitivities of aquatic organisms” (EPA 1985 p 36).

5.2.1.2. The acute criterion ,in.c'orporates a safety factor (i.e., 2) but the chronic criterion
does not. The 1985 EPA guidelines indicate that a safety factor of 2 is always to be
used when calculating the acute criterion {called the criterion maximum
concentration in EPA 1985, p 54, item XI.B.) but does not give a rationale for this
using this safety factor. Although the EPA did.not include a safety factor when ,
deriving the chronic criterion in 1988, the chronic value was below the level shown
to cause harm to the three species for which data were available at that time (EPA

- _1988) Itis unclear if the proposed chronic crlterlon is below the level shown to

cause harm because the SMCV in Table 1 have not been corrected for hardness or
sulfate

5.2:1.3.  The acuté and chronic criteria are based solely on studiés using the chloride of
sodium, but the chlorides of potassrum magnesium or calcium may be present in
surface waters of Pennsylvanla and are more toxic to aquatic organisms than'is the
chloride of sodium.

5.2.1.4. Envrronmental |mpacts (mcludmg avoidance) may occur at Iower concentrations
‘then those that affect growth or survival.

, 5.2._1 5. BI’ltISh Col" mbla (Nagpal et al. 2003) used a safety factor of 5in the derlvatron
of the chronic gurdehne Their Justrﬁcatron for this safety factor was as follows:
e Chronlc data available from the literature were scant;

“elna recent study, Diamond et al, (1992) found a LOEC/NOEC ratio for
reproductlon of 3. 75in C. dub:a exposed to NaCl for 7 days. Also, LCso/LCo of 3
and LC100/LC, of 4 were obtained by Hughes (1973), whereas the DeGreave et
al. (1991) data yielded LCSO/NOEC ratios that ranged from about 1.0 t0 6.9;

¢ Additional protection may be required for those species that are more sensitive
but have not yet been tested in the literature.

5.2.2.A new review of chloride toxicity studies should be conducted to generate a more
compiete and up-to-date list of species and genus mean acute and chronic values. The
references sited at the end of this comment include a few studles that have been
published since 2009. A new review should:

52.2.1. Resolve the controversy regarding aquatic plants and glochidia.

5.2.2.2. Clearly define rules to include or exclude a study and document the rationale for
studies that are excluded;

5.2.2.3. The species mean acute values and species mean chronic values should be

calculated using a consistent and biologically meaningful endpoint. For example,
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Elphick et al. (2011) used probit regression to determine an endpoint that was
consistent among species (e.g., the 1C10).

5.2.2.4. Derive species mean chronic values normalized for hardness and sulfate;

5.2.2.5. Explore the possibility of deriving chronic criterion directly from the data rather
than using the ACR (e.g., Elphick et al. 2011);

5.2.2.6. Include in the review toxicity studies with the chlorides of potassium,

magnresium or calcium. Although conducting additional experiments with species
found in Pennsylvania is the preferred approach, it may be appropriate to use the
ratios cited above (3.1.2) to derive the SMAV or SMCV. For example, the chloride of

potassium appears to be 4-10x more toxic to aquatic organisms than is the chloride
of sodium.
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Appendix 1: from Stroud Water Research Center 2010. Rulemaking by

the Pennsylvania Environmental Quality Board [25 PA. CODE CH. 93] for
Ambient Water Quality Criterion; Chloride (Ch) [40 Pa.B. 2264]
[Saturday, May 1 2010]. Stroud Contribution No. 2010004.

Conclusions

After reviewing four different approaches for deriving water quality chloride criteria to protect aquatic
life (Stephan et al. 1985, Evans and Frick 2001, Nagpal et al. 2003, lowa DNR 2009) and the data
underpinning PA’s proposed criteria (EPA 1988) and the lowa criteria (Stephan 2009a,b,c), it is clear

that:

1) All approaches set chloride criteria that are at least several times greater than natural baseline

chloride concentrations, and therefore represent a measurable and significant change in the
chemical composition of freshwater ecosystems in the NE United States. The question that the
current evidence is unable to answer is: will these criteria result in significant biological change?
There is limited evidence of the biological impact of previous elevated chloride levels in aquatic
ecosystems in the U.S. or Canada. Past monitoring efforts (see introduction) suggest that some
streams regularly reach the acute criterion, but there has not been a noted change in biota
following these pulses, largely because of a dearth of biological data following these episodic
events. One study has demonstrated that macroinvertebrate drift increases in response to
pulsed chloride input (Blasius and Merritt 2002). Another study has demonstrated losses of
species in stream fish communities with small changes in chloride levels across a regional-scale
analysis (Meador and Carlisle 2007), and the composition of algal species has been observed to
change when chloride concentrations increase (Evans and Frick 2001). Nonetheless, there are
limited data on biological changes accompanying changing chloride concentrations in the
natural environment. We could not find any studies evaluating the influence of chloride on vital
stream functions such as primary production, stream metabolism, or nutrient uptake or
processing, all of which are important indicators of water quality for aquatic ecosystems.

All of these criteria are based on data for invertebrate and fish species that are not a random
subset of stream invertebrate and fish species. Rather, most of the species with chloride data
are known to be not especially sensitive to changes in environmental condition, which is one
reason they survived well in the laboratory and became standards in laboratory bioassay
protocols. The most recent iteration of the taxa that qualify based on EPA standards {in Stephan
2009a,b,c) doesn’t include any classically sensitive stream invertebrate species such as
stoneflies, mayflies, and caddisflies, all of which are important indicators of stream condition
and are integral in the regulatory definition of stream impairment. OQur concern is that criteria
intended to protect most (e.g., 90% or 95%) of the species with chloride data might actually
protect a much smaller proportion of all species that occur in a natural community because the
natural community includes many species known to be sensitive to environmental change while
the laboratory studies are biased toward species known to be at feast moderately tolerant of
environmental change. This is one reason to approach the acute and chronic criteria with a
strong safety factor.
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3) Data available are primarily.from acute toxicity studies; but the chronic criterion may be more
. important for Iong -term structuring stream communltles and maintaining desngnated use for
aquatic life. For example, fish tend t6 be moderately ‘tolerant of acute chloride stress relative to
macroinvertebrates, but they are one of the more sensitive taxa to chronic chloride stress. For
example, fat head minnows (Brrge et al. 1985) experlenced the greatest mortality between days
9 and 21 and therefore had one of the highest acute-to-chronic ratios examined. The dearth of
chronic studies on both invertebrates and fish is troubling. It is likely that, like some amphibians
{e.g., spotted salamander), embryonic and early life stages of some fish will:be ‘morée ‘sensitive
than.is currently.recognized. :

~ 4) The majorlty of chlorlde crlterla developed to date are llmlted to or dommated by data on NaCl
chloride toxicity, the least toxic salt. This point is routinely jUStlfIEd by the fact that NaCl is the
most anthropogenically abundant of these four salts. However, no special guidance is given for
....permitting salt applications or.industrial. effluents known, to include significant amounts of

, ,chlorrde denved from the.more toxnc non-sodlum salts, mclud.lng Marcellus Shale wastewater.

, Evans and Fnck (Evans and Frlck,2001), lSh Co mbna (Nagpal et aI 2003) and Iowa (lowa
DNR 2009) and have, compared the range of values wrth the proposed PA values (Table 3). The
range of acute: values is 564 —.830. mg/l Cl- and the range of the chronic values is 91 — 428 mg/|

.. Cl-. This comparison - ellmmates the. varlablllty in_the.choices each of. the authors have made
with regard to studies included.. or. excluded We. note that the PA proposed acute value is the

_least protective criterion, prlmarlly because itis not based on more recent acute.toxicity studies.
We recommend that PA adopt.an acute criterion that is.reflective of these new data. The
.method adopted by Bntlsh Columbia; the most protectlve of aquatlc life.among these

' approaches. BC.invoked a precautio ar pr|n€|ple that acknowledged both the uncertainty of

_-the available data and analys i th «,lrnportance of protecting their aquatic life. Since BC
adopted their criteria, only new, acute datasets.have become available and the values in Table 3
utilize those data but use.the BC approach to arrive at a final value (i.e., lowest SMAV/2[safety
factor]) The BC use of a safety factor of 2 for the acute criteria was also consistent with what

- the EPA had done. However, BC was the. only:entity to apply a safety.factor for the chronic
“criterion (5). We feel.that the use of a safety factor.for chronic criteria derived from the use of
an ACR is.clearly Just|f|ed given the very. I|m|ted number of chronic toxicity studies, and the

...desire to protect species that may,’\,bey more sensitive than those used in the standard laboratory
bioassays.. We recommend that PADEP .adopt; the same methodology that BC has used for
calculating both acute and chronlc data. We feel that this .is partlcularly important for the

- chrenic criteria, -as there is the potential for permitted discharges :(particularly from the
Marcellus.Shale gas drlll'ng industry). to raise chloride concentrations in streams to near the
.chronic criteria level. Given the paucity.of data determining thresholds for chronic effects, this
approach is. warranted, At the\.\reryleast,_ia safety factor should be applied to any of the other
methods producing a chronic criterion. :

We have a number of concerns that are specn‘lc to,'the ,\a‘ctionstand ;op,tions available for PADEP:

6) Protecting CWFs and TSFs based on ACRs that included more chloride-tolerant Daphnia is not
justified when it may expose rainbow trout to chloride concentrations approaching their chronic
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9)

fevels (1,324 mg/i CI killed 46% of individuals in an early life stage test and at 643 mg/! CI' killed
<4%). Trout are an integral component in the definition of these two aquatic life uses. The
proposed chronic value of 230 mg/l is potentially a concern for biotic assemblages in
Pennsylvania. For example, Meador (2007) suggests that optimum Cl" values are low (3-35 mg/l)
and we infer that if those CI" concentrations are exceeded it may result in changes in fish
community structure. Similarly, not having a temperature component also seems to invite
season-specific impairments of macroinvertebrates in TSFs and WWFs based on the recent
findings of Silver et al. (2009), based on the seasonal movement of organisms into and out of
various life history stages, and based on variation in their metabolic rates in response to
seasonal changes in water temperature. Adding a temperature component to the chloride
criteria would require further research on temperature effects.

The Evans and Frick (2001) method has the benefit of being reproducible and open to
interpretation. Their use of nearly all of the valid acute LCs, data in Fig. 7-2 (Evans and Frick
2001), and the calculation of a sigmoid curve function (including 95% confidence intervals) that
describes the percent of genera affected versus chloride concentration, is readily digestible by
the public. However, the sigmoid curve function can be generated using various numbers of
terms (parameters) in the equation and/or various equations (e.g., sigmoid, logistic, Weibull).
The result of choosing a slightly different function can result in differences in acute and chronic
values. To use this approach requires a valid justification for the choices made in fitting the
curve to these data. Furthermore, these data still represented a small subset of aquatic species,
and were biased towards lab friendly species that are easiest to culture (e.g., Daphnia). Since
the selection of taxa was not a random subset of the aquatic species at large, most criteria
based on the animals selected are primarily protective of those species tested (e.g., being
protective of 95% of those taxa might only be protective of 50% of all species). This point is not
limited to Evans and Frick but is valid for all of the approaches we have reviewed. This is the
primary reason that the application of a safety factor is needed. The Evans and Frick {2001)
study did not apply a safety factor to either their acute LCs; relationship or the derived chronic
relationship.

More data is generally better, but there is a need for more consideration of how data gets
incorporated. The Stephan (2009a,b,c} approach of calculating a predicted genus mean chronic
value from the species mean acute values does not seem justified in this case. The GMCVs are
not much better than guesses, and there is no attempt to correct for this inherent uncertainty.
Adding GMCV values above the lowest four gives the false sense of increased precision of the
true distribution of the GMCV, which has the result of increasing the final chronic value {(FCV).
We feel it would be appropriate to apply a safety factor to the chronic criteria to acknowledge
the uncertainty in the FCV.

The use of hardness and sulfate equations {lowa DNR 2009) in PA will improve protections and
application of the chloride criteria only to a limited extent since the range of criteria in PA would
be narrow (based on EMAP site values for hardness and sulfate in PA). Secondly, the hardness
and sulfate exponents in the lowa criteria were based on data from an acute toxicity study of
only one species (C. dubia), although four species were studied and three were sensitive to
hardness. No data were available on the relationship between hardness or sulfate and chronic
toxicity. In the end, lowa uses a default value for hardness and sulfate if no other data are
available. This is akin to setting a fixed criterion value but allowing site-specific deviations if one
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gathers“the -appropriate -data. Clearly, more species-specific data are needed .to better
understand the relationship between-chloride toxicity and hardness or sulfate:

10) As noted above, previous reviews ‘of chioride considered only NaCl and considered: road sait to
be ithe most likely 'source.of chloride. We feel that the current. proposed standard should
explicitly acknowledged. that these.criteria ‘are specific to NaCl derived chloride, and guidance
should be given to address cases when: significant chloride is derived from: salts {i.e:, KCl, MgCl,

. and CaCIz) that have-proventto-be more toxic sources of.chloride. ' IR

Our review of four-approaches {Stephan et al. 1985, Evans and Frick 2001, Nagpal.et al. 2003, lowa DNR
2009) for deriving chloride criteria to protect aquatic life identified a number of weaknesses:in the
available data and the analyses used to derive criteria. We were especially concerned with (1) the near
absenceofimportant stream-inhabitingiand stream-classifying species such as‘mayflies, stoneflies, and
caddisflies, (2) the dependence on relatively few chronic studies; and (3)the choice-of excluding some
studies that were-very important:(¢.g., fat head minnow Birge et-al. 1985). We believe thesé weaknesses
justify using-a¥ery.conservative :approach to'assigning criteria:sAll fourapproaches toiset-acute:and
chronic criteriaswouldresultin chioridesconcentrations at-least several tires greater'than'base flow
coheéntrations eommonly-observedin'Pennsylvania stréams-intheirmost natural condition {i:e
Exceptional Value:and High Quality waters).:The lowest criteria forchloride:were derived:by the’
Canadian:Province of British Columbia:(Nagpal-et al. 2003} they acknowledged the weaknesses in
available data; and applied safety factors of 2 for the acute criterion and 5 for:ithe chronic:criterion.
Given the limits'in the available data;-and the potential that treated wastewaters from Marcellus Shale
drilling may result in near-criterion chloride concentrations 356 days per year {versus the:30 days of a
standard chronic bioassay), we believe thie British Columbia criteria {either the originally adopted criteria
or-our re-calculated-criteria.in Table 2) would be themost protective of aguaticilife for Pennsylvania
streams; &specially- for the trout-andmany-pollution-sensitive macromvertebrate speaes that
characterize Cold Water Fishes streams. i ¥ v : ety
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1. Introductio;n

The Environmentai Quality Board of Pennsylvania on July 7, 2012 proposed amending 25 Pennsylvania
Code Chapter 93.7 relating to the water quality standard for chloride. The Board proposed adopting the
lowa equation-based aquatic life criteria for chloride based on the best available sound science (PA
Bulletin 12-1292). This review is in response to the proposed standard for chloride in surface waters and
builds on a previous report (Stroud Water Research Center '2010) that evaluated the water quality
standard for chloride proposed by the EQB in 2010. .

Chloride criteria for aquatic organisms are needed-in: Penn“sylvania'to protect aquatic life in our surface
waters. Chloride can enter surface water via road salt runoff {e.g., following brine application for dust
suppression, or following deicer applrcatlon of storage) or through wastewater or other industrial
discharge. In 2010, the EQB of Pennsylvania proposed adoptmg the recommended criteria from the US
EPA (EPA 1988) for Aquatic Life Uses for Cold Water Fishes (CWF), Warm Water Fishes (WWF),
Migratory Fishes (MF), and Trout Stocking (TSF) Those crlterla were an acute criterion of 860 mg
chIonde/L and a chronic criterion of 230 mg chlorlde/L

. We found a number of faults with the criteria proposed in 20‘“10,;a,nd the conclusions of the previous

' re"port are attached as Appendix 1 at the end of this document. The changes proposed in 2010 were not
adopted by the EQB, in part because they did not incorporate the latest avaitable science. Some of the
concerns identified by us in 2010 have been addressed by the proposed lowa equation based criteria.
However, the lowa equation based criteria do not adequately address some critical scientific gaps which
we feel will leave some species at risk of harm. In this comment ‘we-suggest some options that the EQB
may consider. Due to the large amount-of uncertamty that remains, one option that may be rapidly
incorporated would be to re-derive the chronic critérion and:apply-a safety factor to provide an
enhanced level of protection.

The acute and chronic criteria equations proposed byvthe EQB of Pennsylvania are based on reports by
Stephan (2009 a,b,c,d,e,f,g,h). We will use these reports as the basis of our review and critique.

J

2. Strengths of the proposed standard

2.1.EPA has not officially adopted new national criteria since 1988 (EPA 1988). The derivation of the
2009 lowa criteria incorporated data from recent chloride toxicity studies.

2.2.The most significant development with the 2009 lowa Criteria is an acknowledgement that the
toxicity of chloride to aquatic organisms varies depending upon the other ions present.
Specifically, the criteria use equations to account for changes in toxicity due to water hardness
(i.e., cation content [primarily calcium and magnesium, but could also include iron and
manganese] of water) and suifate concentrations.

2.3.The 2009 lowa criteria also clarified rules of data inclusion or exclusion. The 2009 criteria
included static tests that were excluded in 1988 (Stephan 2009a). The approach was to include
a test unless there was an obvious reason to exclude it (Stephan 2009a).
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3. Weaknesses and concerns resulting from implementing the
proposed standard

3.1.These proposed criteria are based on toxicity studies of dissolved chloride that has dissociated
from sodium chloride (NaCl), although chlorides dissociated from calcium chloride (CaCl,),
magnesium chioride (MgCl,), or potassium chloride (KCl) may be present in surface water and
can be more toxic to aquatic organisms {e.g., Mount et al. 1997).

3.1.1.In 1988, the EPA noted that “the chlorides of potassium, calcium, and magnesium are
generally more toxic to freshwater species than sodium chloride” (EPA 1988 p. 7), but
there was insufficient data on the toxicity of the chlorides of calcium, magnesium, or
potassium to derive criteria.

3.1.2. The relationship between the toxicity of the chloride of sodium and the toxicity of the
chlorides of potassium, calcium and magnesium has held over time. Below are the ratios of
the LCsp concentrations for the chloride of calcium {Ca), magnesium {Mg), or potassium (K)
to the LCso concentration for the chloride of sodium (Na) for the same species and test
water (Stephan 2009a p. 10):

e Ca/Na(n=5):0.57-0.98
e Mg/Na (n=3): 0.34-0.55
e K/Na(n=5):0.11-0.25

Note: a ratio <1 indicates that the chlorides dissociated from calcium, magnesium, or
potassium caused mortality at a lower concentration.

3.1.3. The chlorides of calcium, magnesium, or potassium may be present in the environment in
such a way that they threaten surface waters.

e Potassium, magnesium, or calcium chlorides are used as deicers (Salt Institute 2004,
Chang 2009).

e Potassium chloride can be present in the effluent from hydraulic fracturing for natural
gas extraction (URS Corporation 2011}, and is also commonly used as a water softener.

o Use of liquid brine salts as dust suppressants on roadways and at construction sites
(Piechota et al. 2002)

3.2.The proposed chronic criteria may be above the level that causes adverse impacts to aquatic
organisms in Pennsylvania.

3.2.1.The proposed criteria are based solely on studies of animals and do not consider toxicity to
aquatic plants. Stephan {2009a, 2009b, 2009c, 2009d, 2009g) did not indicate why plants
were not considered in the derivation of the lowa Criteria. In 1988, the EPA noted that the
alga Spirogyra setiformis was extremely sensitive to the effects of chloride (71 mg/L;
growth, chlorophyll, C™ fixation; 10d; Shitole and Joshi 1984) as was the desmid Netrium
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digitus (200 mg/L; growth inhibition; 21d; Hosiaisluoma 1976). However, the 1988 criteria
did not include plant species in the derivation because “a Final Plant Value, as defined in
the Guidelines, cannot be obtained because no test in which the concentrations of
chloride were measured and the endpoint was biologically important has been conducted
with an important aquatic plant species” (EPA 1988). These concentrations for plants are
below the SMCV observed for vertebrate and invertebrate animals (Table 1) suggesting
that plants'may be ‘more sensitive to chloride than-are animals.

3.2.2.Recent research with freshwater mussels suggests that the'glothidia of some species may
be more sensitive to chloride than the current suite of aquatic.organisms for which data is
available {Gillis 2011, Pandolfo et al. 2012). Stephan included data from juvenile
freshwater mussels or freshwater mussels that do n6thave a-glochidia stage {i.e., Villosa
deliimbis and tampsilis fsciola; Bringolf et:al. 2007; Villosa-iris ‘and Lampsilis siliquoid,
Wang 2007; Sphaerium simile;:GLEC and:INHS 2008);:but Stephan excluded all studies with
glochidia because of their unique life-history which requires that they attachto a fish host
in order to survive {Stephan 2009a p. 7[d]). The unique life history of most freshwater
‘mussel species'mikes it difficult to'desigri toxicology studies with them: However, -
freshwater-mussels.are:among the mostimperiled. érganisms-in:RPeénnsylvania: (PNHP 2012),
therefore itis:importantthat water quality criteria be protective of them. One “very
important question is ‘What species-specific toxicity-test duratlon is ecologncally relevant
for glochidia?’” (Stephan 2009a p. 7[d]). :

3.3.The proposed chronic criterion is not robust.

3.3.1. The genus mean chronic values (GMCV) should not.have been-calculated directly from the
species mean chronic values (SMCV) without first correcting for hardness and sulfate.

33.1.1. The SMCV from: different-experiments were not.normalized for hardness and
sulfate (Stephan 2009c¢). As a result, the SMCV are not directly comparable because
the toxicity of chloride varies dependingupon the chemical composition of the water
in which the test was done {e.g:, Mount et-al. 1997, Soucek 2007, Elphick et al. 2011).
Therefore, calculating the GMCV as the geometric mean of the SMCV for a given
species is:not appropriate. It should be noted that the-species mean acute values
{SMAV) were corrected for hardness and sulfate before calculating the GMAV
{Stephan 2009g)

3.3.2.Thereis mconsnstency in the meaning of the species mean chronic value {SMCV). The
SMCV determined by Stephen (2009¢) refer to different levels of impairment for different
species.

3.3.2.1. Stephen {2009c) used the geometric mean . of the no observed effect
concentration (NOEC) and lowest observed effect concentration (LOEC) to determine
the SMCV. The NOEC and LOEC refer to.test concentrations used in the experiments,
but the amount of .impairment at.the NOEC-and LOEC varied among experiments
(Table:1); Therefore-the SMCV determined by Stephen (2009c) refer to different
levels of impairment for different:species.
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3.3.3.Different researchers analyzing the same data have arrived at different results and
different conclusions.

3.3.3.1. The guidelines that different researchers have used to determine which studies
should be included and the interpretation of the EPA 1985 guidelines differ between
researchers {e.g., EPA 1988, Stephan 2009a). As a result the rules to determine the
appropriate studies and data to use to derive chloride criteria are not interpreted in
a consistent manner and researchers have differed in the tests they included or
excluded. For example, Stephan (2009¢, 2009¢) excluded an acute and chronic study
of Rana sylvatica by Sanzo and Hecnar (2006) because they used technical grade
sodium chloride, but Elphick et al. (2011) included this study when deriving a chronic
criterion.

3.4.The proposed chronic criterion does not account for uncertainty in data and methods.

3.4.1.The proposed chronic criterion equation may allow for chloride concentrations in surface
waters of Pennsylvania above the concentration shown to cause harm to aquatic
organisms during laboratory experiments. For example, the SMCV for some species in
Table 1 are near or exceed the normalized chronic criterion of 389 mg chloride/L which
lowa adopted for surface waters where sulfate and hardness are not known. The SMCV in
Table 1 would need to be corrected for hardness and sulfate to confirm that the chronic
criterion would exceed the SMCV. In 1988, the EPA affirmed that the proposed chronic
criterion was below the three SMCV available at that time (EPA 1988). Stephan in 2009 did
not affirm that the proposed chronic equation was below the level shown in laboratory
experiments to impair aquatic organisms.

3.4.2.The proposed chronic criterion equation includes a correction for hardness and sulfate
although the exponents for hardness and sulfate are based on studies in two labs {(GLEC
and INHS 2008, p29 & 36) of only one species (C. dubia) under acute conditions {Stephan
2009f). Stephan {(2009f) presents evidence that “supports the concept” that “the suifate
exponent might be more negative than indicated by the GLEC and INHS (2008) data”
(Stephan 2009f p. 4). A negative exponent for sulfate means that a higher sulfate
concentration lowers the LCs, for chloride. Thus, reliance on the 2009 lowa equations may
not offer the intended level of protection to aguatic organisms in Pennsylvania.

3.4.3.The endpoints of chronic tests conducted under laboratory conditions (e.g., survival,
reproduction) may not reflect the most sensitive response in nature. In nature, a stress
response may occur at lower concentrations than what are observed under controlied
laboratory settings. A similar pattern is seen with behavioral responses such as avoidance,
coughing or rapid breathing by fish, or increased activity {Atchison et al. 1987, Scott and
Sloman 2004, Hellou 2011). Behavioral responses have been poorly documented or not
measured in most laboratory experiments of chloride toxicity, therefore it is unknown how
the behavior of aquatic organisms in nature would be affected by elevated chloride.

3.4.4.There has been no attempt to account for the fact that the available data represents only a
small percentage of the species found in Pennsylvania. including studies conducted since
the 2009 lowa criteria were derived results in a different acute-to-chronic ratio (ACR) and




~Stroud Center Review of Proposed Chloride Criteria

2012

acute and chronic criteria (e.g., Elphick-et-al.-2011). It is to'be expected that-additional
data may change the criteria, such as occurred between the:derivation of the:1988 criteria
and the 2009 criteria (e.g., ACR= 7.594, EPA 1988; ACR = 3.187, Stephan 200%h; ACR =
3.50, Elphick et aI 2011) Focusing.on specues found in Pennsylvanta may also alter the

criteria.

3.4.5.Different'methods to derive the chronic criterion may-result indifferent criterion. Stephan
(2009c¢, 2009h) used the'ACR ' whereas Elphick et:al: (2011) derived a‘chronic criterion
directly-from chronic studies.:(chronic criterion = 307 mg/L, Elphick et al. 2011; chronic
criterion =428 mg/L; Stephan 2009h). it should also be neted that other factors, such as if
how hardness:and sulfate were accounted for, could:also account-for differences in the

criterion.

3.4.6.Thelack of robustness in the derivation of the chronic-critérion is further evidence of
uncertainty.

Table 1: Data used to derive the species.mean:chronic values (SMCV) by Stephan {2609¢).: The'SMCV is the
geometric mean-of the NOEC and the LQEC; A subset-of this data was used to.calculate the genus mean chronic
values and the acute-to-chronic ratio, which was used to derive the proposed chronic:criterion.

Category Species. Endpoint NOEC {mg/L). . LOEC(mg/L). . . SMCV(mg/L) Reference .
Fish —non-salmohid Fathead minnow '~ 33d; survival ~ 357 {9% reduction) 533 (15% reduction) ~ 433.1° {Birge et'al. 1985)
Fish - salmonid Rainbow trout Early life stage; survival :643 (4% reduction): '¥324i({46% reduction). 922.7 Spehar 1987"
Cladoceran Ceriodaphnia dubia. 7-Sd; Reproductlon ?2\ . ? (EC50) 925 {Cowgill and Milazzo 1990)
Cladoceran’ Ceriodaphnia dubia 7 d;? 2 ? ' © 235 {Diamond et al. 1992)
Cladoceran Ceriodaphnia dubia 6-7d; Reproduction, N/A 442.2" (1C25) <4422 WISLOH.2007 {mod. Hard water)
Cladoceran Ceriodaphnia dubia 6-7d; Reproduction N/A 385.2 (3C25) <385. 2 WISLOH 2007 (Hard water)
Cladoceran Ceriodaphnia dubia 7d; Reproduction N/A 340{ic25) <340 ‘Lasier etal; 2004°
Cladoceran Ceriodaphnia dubia 7d; Reproduction {12 studies) <152-303 346-685 (IC50) <322 {Aragdo and Pereira 2003)
Cladoceran Ceriodaphnia dubia - 7d; Survival 1092 1456 N/t (Cooney et al. 1992)

i 7d; Repraduction . <455:819 4551092 629 :
Cladoceran Cerjodaphnia dubia. 7d; Reproduction _N/A 370.6 (EC20). . . -, 370.6 (Harmon et al. 2003)
Cladoceran Daphnia Gmbigua™  10d; Réproduction N7A 292.4 (EC20) 72924 (Harmon etal. 2003)
Cladoceran Daphnid.magna 10d; Reproduction 2184 2597 {EC50) 238277 {Cowgill and Milazzo 1990)
Cladoceran Daphnia pulex 21d; Reproduction 314 (0% reduction) 441 (27%:reduction) . 372 (Birge et al. 1985)
Frog Rana sylvatica ] N/A 625 (62% reductlon) {Sanzo and Hecnar 2006)

90d; Survival

<625

! Unpublished memorandum sent directly-to C. Stephan from-R. L.-Spehar on.June 24, 1987, Data is not available
on -line (scholar.google.com, search “chloride author:Spehar”, Aug..3, 2012).

? Data not presented in Stephan (2009c) and document not available for download (Aug 3, 2012)

Stephan (2009¢) did not use the NOEC to calculate the SMCV.

WISLOH 2007 refers to an unpublished study that could not be found on the Wisconsin State Laboratory of
Hygiéne webpage (http: //www sth.wisc. edu/ search “chloride”, Aug. 3 2012). IDNR (2007) presenits results from
the WISLOH fab covéring the period 2000-2007, however the results in that report (Table 4: C. Dubia chronic
toxicity 703 mg CI'/L; Table 7: C. dubia chronic toxicity: 427 mg CI'/L’) do not tatch those presetited by Stephan
(2009¢). Corsi et al. (2010) present results from the WISLOH fab over theé same tire pefiod, but the studies do not
appear to be the same as the ones reviewed by Stephan (2009c) because the Corsi study focused on surface

waters receiving'road run-off:

* Data was presented in a-poster at the SETAC meeting and is not avarlable on:line (Aug: 3, 2012) .
® The geometric mean for.C. dubia survival in the study:by Cooney et al. (1992) was not-calculated by Stephan

(2009c¢) because reproduction was more sensitive.
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4. Point of Clarification

4.1. As written in PA Bulletin 12-1292 it appears that Pennsylvania will adopt the lowa criteria in
toto, including lowa’s criteria for waterbodies where sulfate and hardness are not known. lowa
defined normalized acute and chronic criteria to be applied to waterbodies where sulfate and
hardness are not known that were based on the statewide background values for hardness (200
mg/L} and sulfate (63 mg/L). Average hardness and sulfate concentrations may be different in
PA and therefore the normalized acute and chronic criteria for lowa may not be appropriate for
PA.

5. Summary and Recommendations

5.1.The chloride criteria proposed by the EQB on July 7, 2012 are an improvement over the criteria
that were proposed in 2010. Specifically, the proposed criteria incorporate characteristics of
the receiving waters that affect chloride toxicity. However, as was highlighted in our previous
review, the newly proposed criteria based on the lowa standard may not be protective of
aquatic life in Commonwealth streams, rivers, and lakes. Examples of uncertainty are:

5.1.1.The proposed chronic criterion may allow for ambient chloride concentrations in surface
waters in Pennsylvania above the concentrations shown to cause harm to aquatic
organisms in laboratory experiments.

5.1.2.The criteria are based only on the chloride of sodium although the chlorides of calcium,
magnesium or potassium may enter surface waters of Pennsylvania and are more toxic to
aquatic organisms.

5.1.3.The proposed criteria are derived from only a few species found in Pennsylvania.

5.1.4.There are only seven species (6 after excluding the frog, Rana sylvatica which Stephan
[2009g] excluded because the sodium chloride used in the experiment was technical
grade) for which there are acceptable chronic data (Table 1).

5.1.5.Glochidia and plants were not included in the derivation of the acute or chronic criteria.

5.1.6.The proposed criteria may not be protective of our more sensitive stream dweiling
invertebrate species, particularly early life history stages (e.g., glochidia of mussels or early
life stages of other invertebrates).

5.1.7.Exponents for hardness and sulfate in the acute and chronic criteria equations may be
under-protective.

5.1.8.The species mean chronic values (SMCV’s) were not corrected for hardness and sulfate
concentrations.

5.1.9.The SMCV refer to different ieveis of impairment for the different experiments and
species.

5.1.10. The SMCV are not corrected for hardness or sulfate.

5.1.11. The endpoints of laboratory toxicity studies do not include behavioral responses.
Behavior may be affected at lower chloride concentrations than are survival, reproduction
or growth.

5.2. Following are some recommendations on how the EQB may address uncertainty.
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5.2.1.Include a safety factor in the derivation of the chronic criterion. At a minimum, that safety
factor should be sufficient to ensure that the chronic criterion:is-below the SMCV.or
GMCV. Following are some reasons that a safety factor should be used:

5.2.1.1. - . “Safety factors are used to provide an extra margin of safety beyond the known
or estimated sensitivities of aquatic organisms”.(EPA-1985.p 36).

5.2.1.2.. The acute criterionincorporates a safety factor (i.e., 2).but the chronic criterion
does not. The 1985 EPA guidelines.indicate that a safety factor of 2 is always to be
used when calculating the acute criterion (called the criterion maximum
concentration in EPA 1985, p 54, item X1.B.) but does not give a rationale for this
using this safety factor. Although the EPA did not include a safety factor when
deriving the chronic criterion in 1988, the chronic value was below the level shown

to cause harm to the three species for which data were avallable at that time (EPA
i : he IeveI shown to-

n Aorrected for hardness or

5271.3.  The acute and chronic critéria are based solely on studies using the chloride of
sodium, but the chlorides of potassium, magnesium or. calcium ‘may be present in
surface ‘waters of Pennsylvama and are more toxic to aquatic organlsms thanis the

chloride of sodium.

5.2.1.4. Envrronmental |mpacts (mcludmg avondance) may occur at lower concentrations
then those that affect growth or survival.

5215, Bntlsh Columbla (Nagpal et aI 2003) used a safety factor of 5 m the denvatlon
of the chromc gurdelme Thelr Justn‘lcatlon for this. sa__ ety actor was as. follows
e Chronic data available from the I|terature were scan ,,"‘
s Ina recent study, Dlamond et al. (1992) found a LOEC/NOEC ratio for
reproductlon of 3. 75 inC. dubla exposed to NaCl for 7 days. Also, LCSO/LCO of 3
and LC00/LCo Of 4 were obtained by Hughes (1973), whereas the DeGreave et
al. (1991) data yrelded LCso/NOEC tatios that ranged from about 1.0t0 6.9;
* Additional protection-may be required for those species that are more sensitive
but have not yet been tested.in the literature.

5.2.2.A new review of chioride toxiclty studies should be conducted to generate a more
complete and up-to-date list of species and genus mean acute and chronic vaiues. The
references sited at the end of this comment include a few studies that have been
published since 2009. A new review should:

5.2.2.1.‘1 Resolve the controversy regardmg aquatlc plants and glochldra

5.2.2.2. Clearly define rules to include or exclude a study and document the rationale for
studies that are excluded;
5.2.2.3. The species mean acute values and species mean chronic values should be

calculated using a consistent and biologically meanlngful endpoint. For example,
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Elphick et al. (2011} used probit regression to determine an endpoint that was
consistent among species (e.g., the 1C10).

5.2.2.4. Derive species mean chronic values normalized for hardness and sulfate;

5.2.2.5. Explore the possibility of deriving chronic criterion directly from the data rather
than using the ACR (e.g., Elphick et al. 2011);

5.2.2.6. Include in the review toxicity studies with the chlorides of potassium,

magnesium or calcium. Although conducting additional experiments with species
found in Pennsylvania is the preferred approach, it may be appropriate to use the
ratios cited above {3.1.2) to derive the SMAV or SMCV. For example, the chloride of
potassium appears to be 4-10x more toxic to aquatic organisms than is the chloride

of sodium.

;
3
}
1
]
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Conclusions

After reviewing four different approaches for deriving water quality chloride criteria to protect aquatic
life (Stephan et al. 1985, Evans and Frick 2001, Nagpal et al. 2003, lowa DNR 2009) and the data
underpinning PA’s proposed criteria (EPA 1988) and the lowa criteria (Stephan 2009a,b,c), it is clear

that:

1) All approaches set chloride criteria that are at least several times greater than natural baseline

2)

chloride concentrations, and therefore represent a measurable and significant change in the
chemical composition of freshwater ecosystems in the NE United States. The question that the
current evidence is unable to answer is: will these criteria result in significant biological change?
There is limited evidence of the biological impact of previous elevated chloride levels in aquatic
ecosystems in the U.S. or Canada. Past monitoring efforts (see introduction) suggest that some
streams regularly reach the acute criterion, but there has not been a noted change in biota
following these pulses, largely because of a dearth of biological data following these episodic
events. One study has demonstrated that macroinvertebrate drift increases in response to
pulsed chloride input (Blasius and Merritt 2002). Another study has demonstrated losses of
species in stream fish communities with small changes in chloride levels across a regional-scale
analysis (Meador and Carlisle 2007), and the composition of algal species has been observed to
change when chloride concentrations increase (Evans and Frick 2001). Nonetheless, there are
limited data on biological changes accompanying changing chloride concentrations in the
natural environment. We could not find any studies evaluating the influence of chloride on vital
stream functions such as primary production, stream metabolism, or nutrient uptake or
processing, all of which are important indicators of water quality for aquatic ecosystems.

All of these criteria are based on data for invertebrate and fish species that are not a random
subset of stream invertebrate and fish species. Rather, most of the species with chloride data
are known to be not especially sensitive to changes in environmental condition, which is one
reason they survived well in the laboratory and became standards in laboratory bioassay
protocols. The most recent iteration of the taxa that qualify based on EPA standards (in Stephan
20093,b,c) doesn’t include any classically sensitive stream invertebrate species such as
stoneflies, mayflies, and caddisflies, all of which are important indicators of stream condition
and are integral in the regulatory definition of stream impairment. Our concern is that criteria
intended to protect most (e.g., 90% or 95%) of the species with chloride data might actually
protect a much smaller proportion of all species that occur in a natural community because the
natural community includes many species known to be sensitive to environmental change while
the laboratory studies are biased toward species known to be at least moderately tolerant of
environmental change. This is one reason to approach the acute and chronic criteria with a
strong safety factor.
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3) Data available are primarily from acute toxicity studies, but the chronic criterion may.be more
lmportant for long-term structurmg stream communities and maintaining desrgnated use for
aquaticlife. For-example, fish tend to be moderately tolerant of acute chloride stress relative to
macroinvertebrates, but they are one of the:more sensitive taxa to chronic chlorlde stress.:For
example, fat head minnows (Blrge et al. 1985) experienced the greatest mortallty between days V,
9 and 21 and therefore had one of the highest acute-to-chronic ratios-examined. The dearth of {
chronic studies on both invertebrates and fish is troubling. It is likely that, like some amphibians ‘
(e.g., spotted salamander), embryonic and early life stages of some fish will. be more:sensitive
_thanis currently recognized.

4). »The majorlty of chlorlde criteria developed to, date are llmlted to or dommated by data on NaCl
chloride toxicity, the least toxic salt. This pomt is routmely JUStIerd by the fact that NaCl is the
most anthropogenically abundant of these four salts. However, no special guidance is given for

_.....permitting salt applications or |ndustrlal effluents, known to include srgmflcant amounts of
' f chlorlde derlved from the more toxrc non sodlum salts mcludlng Marcellus Shale wastewater

AUsmg the data' p_rovuded |n' Ste 'han 20093 (T,ble 2 hereln), we havecalculated both the acute
. (eM0) and chronic (CCO); ‘ the EPA (Stephan et al. 1985, EPA 1988),
‘ ”Evans and Frrck (Evans and Fnck 001) Brltlsh Columbla (Nagpal et al. 2003) and lowa (lowa
.DNR. 2009) and have compared the range of values with the proposed PA values (Table 3). The
‘ range of acute values is 564 — 830 mg/| Cl- and the range of the chronic values is 91 ~ 428 mg/I
. Cl-.. This_comparison -eliminates the variability in the choices each of the authors have made
W|th regard to studies included or excluded. We note that the. PA proposed acute value is the
least protective criterion, primarily because it is not based on more recent acute toxicity studies.
We recommend that PA. adopt an acute criterion that.is reflectlve of these new. data. The
'; method adopted by. British . Columbia is the most protectlve of aquatlc life among these
approaches BC invoked a precautlonary pnnc1ple that, acknowledged both the uncertainty of
_ the available. data and analyses and the importance of protectmg their aquatic; life. Since BC
adopted’ their criteria, only new acute datasets have become avallable and the values.in Table 3
utilize those data but use the BC approach to arrive at a fm:al‘value (l.e,, lowest SMAV/2[safety
factor]). The BC use of a safety factor of 2 for the acute criteria was also consistent with what
the EPA had done. However, BC was the only entity to apply a safety.factor for_the chronic
_criterion (5). We feel that the use of a safety factor for chronic criteria derived from the use of
- an ACR is clearly justified given the very lrmlted number of. chronic toxraty studies, and the
desire to protect species that may be more sensmve than those used in the standard laboratory ;
bioassays. We recommend that PADEP adopt the same methodology that BC.has used for :
_ calculating both acute and chronic data. We feel that this is particularly important for the
chronic criteria, as there is the potential for permitted discharges {particularly from the
Marcellus Shale gas drilling industry) to raise chloride concentrations in streams to near the
A chronic crlterla level. Given the paucity.of data determining thresholds for chronic effects, this
approach is warranted. At the very least, a safety factor should be applled to any of the other
methods producmg a chronic criterion.

We have a nUmber of concerns that are s-peciﬁc to the actions.and optionws available for PADEP:

6) Protecting CWFs and TSFs based on ACRs that included more chloride-tolerant Daphnia is not
justified when it may expose rainbow trout to chioride concentrations approaching their chronic
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7)

levels {1,324 mg/l CI" killed 46% of individuals in an early life stage test and at 643 mg/I CI" killed
<4%). Trout are an integral component in the definition of these two aquatic life uses. The
proposed chronic value of 230 mg/l is potentially a concern for biotic assemblages in
Pennsylvania. For example, Meador (2007) suggests that optimum CI values are low (3-35 mg/l}
and we infer that if those CI” concentrations are exceeded it may result in changes in fish
community structure. Similarly, not having a temperature component also seems to invite
season-specific impairments of macroinvertebrates in TSFs and WWFs based on the recent
findings of Silver et al. (2009), based on the seasonal movement of organisms into and out of
various life history stages, and based on variation in their metabolic rates in response to
seasonal changes in water temperature. Adding a temperature component to the chloride
criteria would require further research on temperature effects.

The Evans and Frick (2001) method has the benefit of being reproducible and open to
interpretation. Their use of nearly all of the valid acute LCso data in Fig. 7-2 (Evans and Frick
2001), and the calculation of a sigmoid curve function (including 95% confidence intervals) that
describes the percent of genera affected versus chloride concentration, is readily digestible by
the public. However, the sigmoid curve function can be generated using various numbers of
terms (parameters) in the equation and/or various equations (e.g., sigmoid, logistic, Weibull).
The result of choosing a slightly different function can result in differences in acute and chronic
values. To use this approach requires a valid justification for the choices made in fitting the
curve to these data. Furthermore, these data still represented a small subset of aquatic species,
and were biased towards lab friendly species that are easiest to culture (e.g., Daphnia). Since
the selection of taxa was not a random subset of the aquatic species at large, most criteria
based on the animals selected are primarily protective of those species tested (e.g., being
protective of 95% of those taxa might only be protective of 50% of all species). This point is not
limited to Evans and Frick but is valid for all of the approaches we have reviewed. This is the
primary reason that the application of a safety factor is needed. The Evans and Frick (2001)
study did not apply a safety factor to either their acute LCs, relationship or the derived chronic
relationship.

More data is generally better, but there is a need for more consideration of how data gets
incorporated. The Stephan (2009a,b,c) approach of calculating a predicted genus mean chronic
value from the species mean acute values does not seem justified in this case. The GMCVs are
not much better than guesses, and there is no attempt to correct for this inherent uncertainty.
Adding GMCV values above the lowest four gives the false sense of increased precision of the
true distribution of the GMCV, which has the result of increasing the final chronic value (FCV).
We feel it would be appropriate to apply a safety factor to the chronic criteria to acknowledge
the uncertainty in the FCV.

The use of hardness and suifate equations (lowa DNR 2009) in PA will improve protections and
application of the chloride criteria only to a limited extent since the range of criteria in PA would
be narrow (based on EMAP site values for hardness and sulfate in PA). Secondly, the hardness
and sulfate exponents in the lowa criteria were based on data from an acute toxicity study of
only one species (C. dubia), although four species were studied and three were sensitive to
hardness. No data were available on the relationship between hardness or sulfate and chronic
toxicity. In the end, fowa uses a default value for hardness and sulfate if no other data are
available. This is akin to setting a fixed criterion value but allowing site-specific deviations if one
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gathers “the ‘appropriate -data. Clearly, more species:specific data -are needed to better
~-understand therelationship-between: chloride toxicity-and-hardness or suifate:- -

10J As noted:above, prévious reviews ‘of chloride considered only NaCl and considered road salt to
be-the ‘most: likely:sourcé -of chloride. We feel that the current proposed standard should
explicitly acknowledged-that these:criteria are specific to NaCl derived chloride, and guidance
should be given to address ‘cases when significant chloride is derived from salts (| e., KCl, MgCl,
and CaCIz) that have proven to’be more:toxic sources-of chloride.

Our review of four approaches (Stephan et al.1985;:Evans.and Frick 2001 Nagpal et al 2003, lowa DNR
2009) for deriving chloride criteria to protect aquatic lifeidentified a number-of weaknesses in the
available data and the analyses used ‘to derive criteria We were especially concerned with (1) the near
caddlsflles, (2)vthe dependence on ~reflat|vely few chromc studles, ahd” (3)vthe choice ofexcludmg some
studies that werevery important:(e:gi, fat head'minnow Birge et-al. 1985). We believe these weaknesses
justifyilising a very conservative approathitoidssigning criteria. All four-approaches to'set-acute and
chronic eriteriawouldiresultin ehloridesconcentrations atleast several times greater than:base flow
concentrationsicommonly observed:in Pennsylvania streams:in their most natural condition (i.e.,;
Exceptiohal Value.and High Qlidlity waters). Thelowest criteria for chloride:were derived by the
Canadian Province of British Columbias{Nagpal et al: 2003) - they acknowledged the weaknesses in
available data; and applied safety factorsiof:2 for the acute-criterion and 5 for the:chronic criterion.
Given the limits.in the ‘available:data;ant the potential that treated wastewaters from Marcellus Shale
drilling:may result in near-criterion:chloride concentrations 356 days per year {versus the:30 days of a
standard:chronit:bioassay}, we-believe the British Columbia criteria (either the originally-adopted criteria
or our fe-calculated criteria in Table 2):would:be the most protective of aguatic fife for Pennsylvania
streams;sespetiallyfor the troutand many pollutlon-sensmve macromvertebrate speCIes that
characterlze Cold Water Fishes streamsc f ' EEREES '
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Expert Report on the Proposed Ambient Water
Quality Criteria for Chloride in PA Waters

1 Report Goal and the Proposed Pennsylvania Chloride Criteria

The Pennsylvania Environmental Quality Board has proposed to amend Table 3 in 25 Pa. Code § 93.7
{Specific Water Quality Criteria) which currently sets a Chloride (Ch;) criteria for Potable Water Supplies
at a maximum concentration of 250 mg/l. The proposed amendment adds chloride criteria (Ch,} for
Aquatic Life Uses for Cold Water Fishes (CWF), Warm Water Fishes (WWF), Migratory Fishes (MF), and
Trout Stocking (TSF) for chronic conditions not to exceed a four-day average of 230 mg/l and for acute
conditions not to exceed a one-hour average of 860 mg/I. Both chronic and acute criteria should not be
exceeded more than once every 3 years on the average. These criteria are identical to those
recommended by the US EPA (EPA 1988).

This report examines Pennsylvania’s currently proposed ambient water quality criteria for chloride for
the adequate protection of aquatic life uses in Pennsylvania. To that end, the report examines closely
the scientific rationale behind the 1988 set of chloride criteria set by the EPA {which the Environmental
Quality Board has decided to use as their criteria), and chloride criteria adopted by other states like
lowa, and the Canadian province of British Columbia. The report evaluates the methodologies utilized in
formulating the various sets of chloride criteria to determine which methodologies best protect aquatic
life uses of the Commonwealth’s water resources. The report addresses the chloride problem in the
Pennsylvania context in order to fashion a recommendation that will apply to the Commonwealth'’s
particular issues. Finally, the report recommends that the Board propose a set of chloride criteria using
the British Columbia approach that is based on scientifically sound rationale and will adequately protect
aquatic life uses in Pennsylvania.

This report reflects the scientific opinion of three scientists at the Stroud Water Research Center, Drs.
D.B. Arscott, W.H. Eldridge, and J.K. Jackson after their review of the proposed standard, existing
standards (EPA, lowa, Ohio, Canada), and a substantial proportion of the scientific literature on chloride
in the environment and toxicity effects. This report was prepared during the 45-day review period
starting on 1 May 2010.

2 Introduction

2.1 Saltin nature

Salinity is the total concentration of salts in water. In chemistry, salts are ionic compounds that can
result from the neutralization reaction of an acid and a base. Salts are composed of cations (positively
charged ions) and anions (negatively charged ions). The component ions can be inorganic (such as
chloride), as well as organic {such as acetate: CH;COQ'). There are several types of salt, but this report
focuses on the chloride-containing salts which include (but are not limited to) sodium chloride (NaCl),
calcium chloride (CaCl,), magnesium chloride (MgCl,), and potassium chloride (KCl). When dissolved in
water, these salts dissociate into their free ions (i.e., the cations Na*, Ca®*, Mg**, K* and the anion CI’).

Aquatic organisms vary in their salt tolerance. Salt tolerance also varies depending on the specific cation
involved. For example, Ca** is essential for algal growth. Most plants require Mg” since it is a
component of the chiorophyll molecule. Na* and K* are involved in ion transportation and exchange
across cell membranes in most organisms and chloride plays a role in the osmotic salinity balance and
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the exchange ions. However, an organism’s requirement for each of these varies from cation-to-cation
and from species-to-species and this results in different toxicity thresholds for each cation spécific to
each organism of interest.

Organisms:that tolerate a wide range:of salinities are “euryhaline” and are typically present in estuaries
where salinities .can change hourly due:to tidal:fluctuations, .or.are diadromous: species that migrate
between:fresh- water -and salt .water. -Stenohaline ~organisms can only tolerate a:-narrow range of
salinities. . Stenohaline species can be furthersubdivided intothose that live in low-salinity environments
(e.g., freshwaters) and those. adapted to high salinity environments {e.g.,. marine systems). Prior to
selecting organisms for assessment of the toxicity of chloride or:other salt-derived.ions, it-is important
to consider whether the organisms are known to be salt tolerant or salt sensitive or whether there are
other knewn life stages that.may be adapted: to-different saline:conditions.{e.g., anadromous fish like
salmonids:of-the genus Oncorhynchus): Understanding -general. salt :sensitivity-is .impertant. because
developing:chemical:criteria to protectia-broad array: of:aquatic erganisms:willzonly-be successful:if the
studies: underpmnmg ;the-criteria -have-focused on: the-proportion of taxa that:will-be the- first: 40
experience -its ;toxic: effects:Since chemical- stoxicity is -primarilyirelated. to.concentration, ‘this would
mean: that-the. sensitive-organisms ‘would-experience: chemical::stress at the lowest conecentrations

compared. to.more tolerant-organisms. Understanding each-organism’s-life-history-sensitivities -is: also.

important:since negative impactsito any component of the life hlstory ‘will typlcally result in a decrease
in:survival-of the populatlon e e e ; g ‘

2. 2 Sources and pathways of saIt that enters aquatlc ecosystems

Natural sources of salts to water resources include (1) the oceans; (2) the natural weathermg of
bedrock, surficial materials, and soils; {3) géologlc deposits contalnmg ‘halite, Or ‘'saline groundwater
(brines); and (4) volcanic activity (Mullaney et al. 2009) Oceans typically contain about 19,000 mg/I of
chloride resulting in the atmosphere above‘the oceans being dominated Na* and CI". This results in the
depositién of Na* and CI" being highest along the coast. The contribution of wet deposition to natural
concentrations of Cl" in streams in the northern US is estimated to be ~0.1 — 2.0 mg/! {Mullaney et al.
2009) varying with distance from the coast. In forested watersheds in the northern US, stream CI’
concentrations typically ranged (as measured from 1991-2000 by USGS) from ~5-30 mg/| {(approximated
25" and 75" percentile by eye from Fig. 15 in Mullaney et al. 2009). But in the snowy region of the U.S.,
natural sources represent only a fraction of the salt that enters the ground water and surface water.

Of the chloride salts discussed here (NaCl, CaCl,, MgCl,, and KCl), sodium chloride (NaCl) is the most
commonly produced and used in environmental applications. Its primary environmental use is as a
deicing agent. NaCl is used to soften water in suburban and rural homes and CI is then released to
drainfields where it eventually flows to groundwater. Sodium chloride is also used as a food additive
and condlment in manufacturing pulp and paper, settmg dyes in textiles and fabnqs and the production
of soaps and detergents. In 2002, world production was estimated at 210 million metric tons (Feldman
2005). Magnesnum chloride has many apphcatlons but its primary environmental use is as a deicing
agent and as a dust and erosion control agent. It.is also used in the manufacture of textiles, paper,
ﬁreprooflng agents cements, and. refrlgeratlon brme Potassium chloride is primarily used as a fertilizer
but is also used in, food processmg, and as a sodlum-free substltute for table salt or as an alternatlve
water softener. KCl is sometimes used in petroleurn and natural.gas operations. Calcium chloride is also
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used as an ice-melting compound and is more effective than NaCl at lower temperatures. The Salt
Institute states that the optimum temperature for ice melting by Na-, Mg-, and Ca-chloride is -6, -28,
and -67 °F, respectively (Salt Institute 2004). Other environmental uses for CaCl; include use in fire
extinguishers, in wastewater treatment as a drainage aid, in blast furnaces, in food processing (e.g.,
pickles}, and in fabric softeners (as a thinner).

The common pathways through which salt enters ground and surface waters are atmospheric
deposition, the dissolution of deicing salts from normal use on streets, parking lots, highways, and other
paved surfaces; storage and handling of deicing salts; release of brines from oil and gas production;
leaching from landfills; the treatment of drinking water and wastewater; and discharge of wastewater
from treatments facilities and septic systems {(Mullaney et al. 2009). The major anthropogenic sources
of CI" in surface waters of the US are deicing salt, urban and agricultural runoff, and discharges from
municipal wastewater plants, industrial plants, and the drilling of oil and gas wells (EPA 1988). The use
of salt in the US has increased from 42.9 million tons in 1975 to ~58.5 million tons in 2005. The major
use of salt in 2005 was for deicing of roads, parking lots, and other impervious surfaces (Mullaney et al.
2009).

Prior to 2005, the largest use of salt had been in the chloralkali industry that produces chlorine and
sodium hydroxide (Mullaney et al. 2009). Potassium and sodium chloride salts are also a common
additive to hydraulic fracturing fluid used by the natural gas industry (GWPC 2009). The chemical
composition of the fracturing fluid can change when injected in the geological formation by chemically
dissolving other materials stored in the rock formation and the hydrocarbons being extracted. The
concentration of salts in fracking fluid can increase substantially in geological formations containing
large quantities of salt or formations derived from marine sediments, e.g., Marcellus Shales in NW and
SW PA. Chloride salts dissolved into this fluid may contain KCl, MgCl,, CaCl,, NaCl and/or other metal
chlorides. Unused fluid and the “flowback” fracking fluid is either reused or treated as waste. In some
instances, the treated fracking fluid may be permitted to discharge to surface waters. In this case,
permitted discharges of treated flowback from salt-laden geological formations may be of concern for
their chloride content.

2.3 Salinity trends in freshwaters

The salinity of many streams, rivers, and lakes in the northeast United States has been increasing over
the last couple of decades (Siver et al. 1996, Rosenberry et al. 1999, Kaushal et al. 2005h, Kelly et al.
2008, Gardner and Royer 2010). For example, CI' concentrations in stream baseflow of a NY stream have
increased by 1.5 mg/l/yr from ~15 to >40 mg/I CI" over the 20-yr period 1985-2005 (Kelly et al. 2008). In
these NY tributaries to the Hudson River, the average annuai input of NaCi was 1.4 million kg/yr (Kelly et
al. 2008). 83% was from road salt, 8% was from parking area salt, 4% was from sewage, and 3% was
from water softeners. Natural sources (i.e., wet and dry deposition and weathering) accounted for <1%
each. Minimally impacted watersheds in the NE U.S. probably typically had CI" concentrations < 30 mg/i
with many streams < 10 mg/| (estimated from Mullaney et al. 2009). Kaushal et al. {2005b} measured CI
concentrations of up to 25% of the concentration of seawater in streams of Maryland, New York, and
New Hampshire. Rosenberry et al. (1999) measured CI' concentrations in a New Hampshire stream
changing from 3.5 mg/l in 1970 to 53 mg/l in 1994. Chang and Carlson (2005} surveyed tributaries of
Spring Creek (in PA} during spring snowmelt and documented peak CI" concentrations of 362 and 551
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mg/t CI in two of ten tributaries sampled during the winter-spring of 2001-2002. Studies of road-side
wetlands have measured Cl in ranging from 18-2700 mg/l '(e_.g‘., Benbow and Merritt 2004, Silver et al.
2009). The increases in CI” concentrations in freshwater in the northeastern US threatens salt-sensitive
biota and may result in the extirpation of certain species that may ultimately cause changes in
community structure and function (e.g., loss of algae, invertebrates, and fish) of these stream
ecosystems. ‘

The type of water body has 3 significant inipact of ‘the ‘chloride concentration. According to Evans and
Frick {2001), the highest chloride concentrations in freshwater habitats are typically found in roadside
ditches wheré melt:water is concentrated (up to' 19, 135 mg/L full strength sea water-is about 19,250
mg/L). Thé next highest levels are in'riversand streams'in populated areas with'significant road salt use
(up to'4,310° mg/L) Small lakes and ponds typically have higher Tevels than larger lakes, but levels in
small lakes were below 200" mg/L Lakes and onds that are large and/or haveé many streams flowing i in
and ‘but have more dilution’ capdcity t Y ' ich keeps chloride’ ‘concentratio i
Moré stagnant lakes and pénds may slowly accunitilate chloride salts and develop d saltier’ hypollmmon
(bottom strata) (Evans and Frick 2001).

There is'a strong seasonal 'co'nip‘dnent"‘tbi‘ch'lor‘ldef’conc'é‘ﬁ'trations In 100 streams in the northern US
that were sampled 10'or more times for chloride’ between 1991 and 2004, the h:ghest values were
generally found during: the winter and spnng months (Nov-Apnl) coinciding with winter delcmg activity
(Mullaney et -al. 2009). " High* ‘contentrations’ of chloride that occurred in late spring and summer when
there was no deiting activity may’ be due to" the dlscharge of groundwater containing high
concentrations of chlonde or could be* related to wastewater dlscharges contammg chloride durmg a
low-ﬂow perlod S 5

In the same 100 streams as above, mean“anni chlorlde loads were 6.4 tons/mi® from ‘the forested
basins, 15.4 tons/mi’ from the agricultural basins, and 88 tons/ml from the urban basins (Mullaney et
al. 2009). The median baseflow chloridé’ concentration ‘was 3.5 mg/L for forested basins, 21 mg/L for
agricultural basins, and 81 mg/L for urban basins (Muilaney et al. 2009). The maximum measured
chloride concentrations exceeded the EPA chronic criterion (230 mg/L) in 13 sites with urban land use
and 2 sites with agricultural land use. Six sites had concentrations greater ‘than the EPA 230 mg/L in 10
% or more of the samples.collected. ‘At three sites, samples were. greater than the acute criterion (860
mg/L). Significant terms explaining variability of chloride yield: were highway density, number of major
discharges upstream of the monitoring site-in the .USEPA PCS database, potential evapotranspiration,
and the difference between the percent urban and agricultural land. Major discharges included
municipal wastewater treatment facilities with -discharges greater than 1 million gallons per day, and
other facilities that the EPA rates as major based on volume.and type of poliutants and type of receiving
waters. e : : ;

Data were-availableto test for temporal trends:in-chioride loading for.19 sites (Muitaney et al. 2009). At
three urbansites, increases in chloride load-over time:could-be-attributed to'changes in the application
of -deicing. salts;: the expansion of the road netwerk:and impervious surfaces that needed deicing,
increases:in-the number -of 'septic systems, increases in the volume of wastewater discharge, and the
arrival-of saline groundwater.plumes from: landfills and salt-storage facilities over time.
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Increased chloride concentration in groundwater is beginning to raise the baseline chloride
concentration in streams in rural areas. During the period 1986-2005, chloride concentration increased
1.5 mg/L per year and chloride export increased 33,000 kg/year in tributaries to the Hudson River {Kelly
et al. 2008). Road salt use and increased population density were not sufficient to account for the
increased CI". Increase in streamwater concentration was more likely due to a lag effect of long-term
road salt use and subsurface buildup.

In the New York City drinking water supply watersheds, groundwater is a major contributor to streams.
Groundwater discharge accounts for at least 60% of total annual stream flow in the Croton watershed
(Heisig 2000). Chloride concentration in groundwater supplies exhibits a relatively linear relationship to
road-salt application rate or two-lane road density throughout the year. In surface-water supplies,
chloride concentration depends on salting intensity, soil type, climate, topography, and water volume,
with larger water bodies exhibiting lower concentrations through the process of dilution (Heisig 2000).
Deicing salts applied to roads during winter have been the primary source of solutes to groundwater in
the Croton watershed, where chloride concentrations in baseflow of sampled streams ranged from 18
to 280 mg/I (Heisig 2000).

Baseline chloride levels are also increasing in rural streams of the northeast that have not seen an
increase in road density (Baltimore MD, Hudson Valley NY, and Hubbard Brook NH) (Kaushal et al.
2005a). Possible causes are increased use of road salt and higher concentrations of chloride in
groundwater.

3 Review of Existing Chloride Criteria

3.1 EPA 1988 Criteria

The PA DEP has proposed criteria that are the same as those derived by the EPA in 1988. Therefore we
will use the EPA 1988 criteria as a starting point for this review.

In 1988, the EPA published a recommended Ambient Water Quality Criteria for Chloride (EPA 1988). To
prepare the criteria, they reviewed the available chloride toxicity studies in August 1985, and included
some more recent literature. The EPA acknowledged that the chlorides of potassium, magnesium, and
calcium were generally more toxic to aquatic organisms than sodium chloride, but they limited their
analyses to sodium chloride because the most data was available for this salt, and because most of the
anthropogenic salt in the environment is likely to be sodium chioride {EPA 1988). All of these other
forms of Cl- salts are typically found in Marcellus Shale waste water effluent. They noted that there was
not sufficient data to indicate that toxicity would change with hardness, alkalinity, or pH.

To generate the Criterion Maximum Concentration {CMC), the EPA relied on studies by independent labs
that identified the concentration of contaminant that caused mortality or a sub-lethal fitness effect to
50% of the individuals in a 96-hour exposure (LCso or ECsp, respectively) to establish the acute criteria.
Rules that the EPA followed when selecting studies are outlined in the “Guidelines for deriving
numerical national water quality criteria for the protection of aquatic organisms and their uses”
(Stephan et al. 1985} (hereinafter “1985 guidelines”). These EPA recommended rules require them to
give preference to studies that used a flow of fresh water through the system (flow-through) over
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studies that used static water or that recycled water through a biofilter (renewal). . EPA’s review
included 45 values for the 96-hr 1Csp, or ECso from 15 species representing 13 genera. Of these 45
valties, 23 ‘were dropped becausé the salt used was not NaCl.- ‘Of the remaining 22 values, 4 were
dropped because the study was not conducted in flow-through water and a value for the same species
using flow-through water was available The species mean acute value (SMAV) was'the geometric mean
of tests on the same species. The genus mean acute value (GMAV) was the geometric mean of tests on
the same species. In 1988, there were 12 GMAVSs.

The EPA used a procedure detailed’in the 1985 Guidelines to calculate the Final Acute Value (FAV). The
FAV is used to calcllate the criterion haximum concentration (CMC). EPA’s procedure to calculate the
FAV isidesigned to protect 95% of the species, ‘as there is a95% confidence interval in-their formula
(however, it'is not-clear if this is intended to protect 95% of speciesin the environment or 95% of the
species used in determining thecriteria:(EPA 1985)). First, the four lowest GMAVs are ‘identified.
1988, the four lowest GMAVs Wwete 1974+(Daphia; a water flea), 2540 (Physa,a’shail); 2950 (L/rceus ‘an
isopod), and 3795 (Cricotopus, & midge) in-mg/L-TI" From these values; and the ‘count-‘of the total
number of GMAV available (in this case 12), they calculated the FAV to be 1720 mg/L."The FAV'is then
divided in half (i.e., a safety factor of 2 is applied) to determine the CMC of 860 mg/L.

The same ‘approach can-beuUséd to calculate the scriteria continuous conéentration (CCC) if there is
sufficient data from chronic exposurestudies; but in 1988 sufficient data did not exist. Rather, the EPA
- took advantage of the fact that there was a great deal more information on acute toxicity than there
was on chronic toxicity to use the acute-to-chronic ratio (ACR) approach. Chronic studies had been
conducted on three species: fathead minnows; rainbow trout, and:Daphnia pulex. The chronicvalue for
these species was calculated as the geometric mean between the lowest observed effect concentration
(LOEC) and the no observed effect concentration {(NOEC). The ACR for a given species:was the ratio of
the acute LCso or ECso to the chronic value. In 1988, the EPA determined the ACR for fathead minnows
(15.17), rainbow trout (7. 308) and Daphn/a pu/ex (3. 952) The EPA then calculated the geometric mean
of the three species’ ACRs, which was 7.594. The CCC is then determined to be the FAV divided by the
ACR. The CCC was determined to be 230 mg/L (1720/7.594 rounded to the nearest ten). The data from
the chronlc studles were used only to set the ACR, and did not factor in the determination of the CCC in
any other way. The ACR approach is acceptable when there are animals in at least three different
families, provided that 1) at least one s a fish, 2) at least one is an mvertebrate and 3) at least one is an

acutely sensitive freshwater species (EPA 1985). The Final Acute-to-Chronic Ratro geometric mean ACR

was 7.594.

There are three factors in the derivation of the CNIC, or acute criterion, which make the EPA approach
protective. First, the EPA uses data from 96-hour exposure experiments to derive a CMC which is not to
be exceeded for more than one hour every three years. The toxicity of chloride is time dependent.
Chloride levels that are lethal over 96- hours may not have an impact when exposure is less than one day
{Evans and Frick 2001) The second factor that makes the EPA approach protective is in the equatlons
used to calculate the FAV Wthh are de5|gned to protect 95% of the species represented in the testing.
These equatlons may result in a FAV that is lower than the lowest observed GMAC. Finally, the EPA
apphes what appears to, bea safety factor of two to the FAV to arrive at the CMC. Th|s safety factor may
be used to account for the fact that the FAV reflects a value at which acute mortahty will occur in some
species, but the aim of the criterion is to prevent chloride levels from reaching these toxic levels. One
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concern, however, is that the FAV equations are sensitive to the number of genera for which there are
GMAVs, but not necessarily to their toxicity values. The artifact arises because the equations for FAV
are designed to account for the precision with which one knows the variance among the GMAVs (W.
Eldridge, personal observation'). When there are few studies, one is less sure of the true distribution of
the GMAVs, and the equations have a correction factor which lowers the FAV. As studies are added, the
precision should increase. Therefore, adding an additional GMAYV that is larger than the lowest four will
increase the FAV. Only by finding a GMAV that is more sensitive than the fourth lowest will the FAV
become lower.

On the other hand, the derivation of the criteria continuous concentration (CCC; or the chronic criteria)
does not include any additional protections that we could see. For instance, the CCC is determined from
the FAV before the safety factor is applied. In addition, the chronic values used by the EPA are the
geometric mean of the NOEC (no observable effect concentration) and the LOEC (lowest observable
effect concentration). Therefore, one cannot be certain that no effect will occur. In addition, the chronic
value is completely dependent upon the derivation of the FAV and the ACR. For a given FAV, dividing by
a smaller ACR will result in a higher CCC. And the lack of protections comes despite chronic studies
having been conducted for only three species. The ACRs varied from 3.9 (Daphnia) to 15.17 (fathead
minnow). These chronic studies were limited in “sensitive” life history components {i.e., embryonic,
eggs, juvenile fish). In addition, no plant, algae or amphibian toxicity data were included. Spirogyra
setiformis was extremely sensitive (71 mg/! produced inhibition of growth, chlorophyll, and C fixation).
Plants and algae are foundational resources for stream food webs. The loss of taxa or their abundance
may have impacts to higher trophic levels such as invertebrates and fish.

The EPA 1988 criteria also do not account for the synergistic effects of hardness, sulfate, or
temperature. Since 1988, each of these variables have been shown to significantly influence chloride
toxicity (lowa DNR 2009). Current efforts by the EPA (as reflected in the lowa criteria described below)
attempt to address hardness and sulfate interactions but not temperature. The 1988 criteria also were
derived only from NaCl toxicity studies despite data cited in that study indicating greater toxicity to CI’
derived from KCl and MgCl,. The study (EPA 1988) also states specifically that the criterion probably will
not be adequately protective when the chloride is associated with potassium, calcium, or magnesium,
rather than sodium. If PA adopts the 1988 federal chioride criteria, PA should acknowledge that the
criteria is not protective when the chloride is associated with potassium, calcium, or magnesium, as
there is sufficient evidence that acute and chronic values for CI" derived from KClI and MgCl, would be
considerably lower than the 1988 acute criterion (there is just not enough data to calculate acute
criteria). Currently, the Commonwealth does not regulate Mg, K, or Ca, but should consider adding Mg**
to the metal concentration criteria.

3.2 Evans and Frick 2001

tn 2001, Evans and Frick (2001) published a review of the available chloride toxicity data, which included
a unique method to derive chloride criteria for aquatic life. They were tasked with evaluating the
impact of road salt on aquatic life in Canada. Evans and Frick {2001) present a different method of
deriving the criteria. The Canadian method involves a three tier approach. The first and second tiers

! Authors observations on the result of the formula after adding or subtracting studies from the equation.
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provide for the determination that the substance under consideration reaches levels in the environment
that could have an adverse impact. Tier three assessments provide for the analysis of the likelihood that
the substance under: consideration will have ‘a harmful impact on the environment. ‘It does so by
considering the distribution of exposures or effects among organisms (Evans and Frick 2001). ‘Evans and
Frick {2001) reviewed the available chloride toxicity data and the criteria for otherjurisdictions: From all
the acute studies (less than 7 days), they-used:just those involving a 2-4 day exposure. Theynhormalized
the 2-day-and 3-day expesures studies to a 4-day exposure: by using a correction factor based on Cowgill
and Milazzo (1990) who investigated LDsq responses of two species of cladocerans to sodium-chloride at
daily intervals over a 7-day period (Evans and Frick 2001). They noted the lack of chronic studies, and
therefore relied on the EPA 1988 ACR (7.59) to calculate a chronic value for the same species for which
they had acute data. They used these chronic data to-prepare a cumulative-distribution curve of the %
of'taxa that:would be affected for a givén concentration. of chioride. Theyfit a sigmoid function through
that curve and caiculated 95% confidence:intervals around that regression. The procedure for choosing
the sigmoid funiction ‘was not described::Several options:exist for fitting sigmoid curves. (e:g.; 3, 4, or
parameters, 6gistic;, Weibull, Gompertz, Hill;:or Chapmaniequations): «Differences in-these-equations
can result in considerable variations in’the fit (particulatly at theé tails of the regression ‘where chloride
criteria - would be derived)..' Also, compared to data avaitable in 2010, the available data (acute data
forming their 96 hir.curve): for: their review were-limited; therefore the’ drstrrbutlon begins at 10% of
specres affected with a mean of 240: mg/L 16 B8 : : ‘

One Strength of this approach is that the authors were able to-generate confidence intervals for their
distribution. The lower bound to'the 95% confidence interval (for their chfonic curve) at which 10% of
species were affected was 194 mg/L and the upper bound was 295 mg/L (Evans and Frick 2001).
However, their approach was heavily dependent Upon the ACR, as-was the EPA 1988 approach. “Their
approach:is: also-sensitive to- the: derivation:‘of -the sigmoid curve. ‘Curve: fitting is-sensitive ‘to ‘the
equation for:the curve as well as the data-that is-being fitted.: SigmaPlot, which Evans-and Feick used to
fit :the ‘sigmoid curve;‘has three different equations for the sigmoid ‘curve: a 3-, 4-, or 5- parameter
equation.-. It is not apparent which version-they ‘used, or even what their rationale was for fittihg a
sigmoid curve.  There are other equations. for the sigmoid curve that might also be appropriate.” The
amount,-distribution and transformation of :these data (Evans and Frick“log transformed their data
before fitting) will also affect the fit-6f the curve.  Using:a -different-equation ‘for the curve or not
transforming the data would result in a slightly different predicted value for the 5% species cutoff,
which-makes this approach-less robust than other-approdches for calculating criteria.

3.3 British Columbia 2003

The British Columbia Ministry of Environment adopted an Ambient Water Quality Guideline for Chloride
in 2003 (Nagpal et al. 2003). Their guideline for Freshwater and Aquatic Life states that the average of 5
weekly measurements taken over a 30-day period should not exceed 150 mg/L with an instantaneous
maximum not to exceed 600 mg/L. British:Columbia: consideréd the available scientific literature,
existing guidelines from other jurisdictions, and environmental conditions in British Columbia. In British
Columbia; background chloride concentratioris are 1-100:mg/L CI"with maximum concentrations from
13-140 mg:/LCI. ‘Most of the chloride ‘that enters the environmentin ‘British- Columbia is from the
storage and application of road salt for accident prevention, which is predominantly NaCl. Their
standards are based on two reviews — Evans and Frick (2001) and Bright-and Addison (2002). British
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Columbia considered the scientific literature on chloride toxicity to be “not always conclusive because it
is usually based on laboratory work that, at best, only approximates field conditions.” British Columbia
invoked a “precautionary principle” to incorporate built-in safety factors that are conservative relative
to the EPA 1988 guidelines, but considered natural and background conditions in the province.

The acute and chronic rationales were as follows:

Acute rationale: The guideline for maximum chioride concentration was derived by
applying a safety factor of two to the 96-h ECs, of 1204 mg/L for the tubificid worm,
Tubifex tubifex (Khangarot 1991), and rounding the number to the nearest tenth. A
safety factor of two is applied to the acute data because of the relative strength of the
acute data set (28 values, 20 species, 15 studies).

Chronic rationale: The recommended water quality guideline was derived by dividing
the lowest LOEC (lowest observed effect concentration) from a chronic toxicity test by
a safety factor of 5. The lowest LOEC for a chronic toxicity test was 735 mg/L for
Ceriodaphnia dubia (DeGreave et al. 1992). That chloride concentration resulted in a
50% reduction in reproduction over the 7 day test duration. Utilizing this value and
following the application of a safety factor of five, the chronic guideline is 150 mg/L
{rounded to the nearest tenth place). The safety factor of 5 in the derivation of the
chronic guideline was justified as follows: (a) chronic data available from the literature
were scant; (b) in a recent study, Diamond et al. (1992) found a LOEC/NOEC ratio for
reproduction of 3.75 in C. dubia exposed to NaCl for 7 days. Also, LCso/LCy of 3 and
LCi00/LCo Of 4 were obtained by Hughes (1973), whereas the DeGreave et al. (1992)
data vyielded LCso/NOEC ratios that ranged from about 1.0 to 6.9; (c) additional
protection may be required for those species that are more sensitive but have not yet
been tested in the literature.

The guidelines are used to set site-specific objectives. In most cases, the objectives are the same as the
guidelines, but they could be higher or lower depending upon background levels and the value and
significance of the waterbody. The guidelines and objectives have no legal standing, but they can be
used to develop waste management permits, orders and approvals that do have legal standing.

3.4 Iowa 2009

In 2009, towa adopted new chloride criteria for the protection of aqguatic life after consultation with the
EPA and the publication of new data produced by the Great Lakes Environmental Center (GLEC) and the
Illinois National History Survey (INHS) on chloride toxicity to four invertebrate species (lowa DNR 2009).
Those studies assessed the water flea (Ceriodaphnia dubia), planorbid snail (Gyraulus parvus), tubificid
worm (Tubifex tubifex), and fingernail clam (Sphaerium simile) sensitivity to chloride under varying
hardness concentrations. (For purposes here, hardness is a measure of the concentration of dissolved
calcium carbonate — CaCOs). Results indicated that the water flea, clam, and worm had decreased
sensitivities to chloride with increasing hardness. The water flea was tested for the influence of sulfate
concentrations on chloride sensitivity and was found to be negatively influenced by SO, concentrations.
As a result, the State of lowa proposed 12 options (both acute and chronic) for setting chloride criteria
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with 8 of those options varying with hardness and sulfate concentrations, 4 varying with hardness only,
and 4 flat criteria. Uitimately, lowa adopted two of the options that vary with hardness and sulfate:
acute chloride criteria = 287.8*[hardness]®?®"7*[sulfate]***** and chronic chloride criteria =
177.87*[hardness}®*® "7 *[sulfate] >*7**2. Figure 1 illustrates how the chloride criteria vary with hardness
assuming a constant sulfate concentration of 37.9 mg/l {an average of PA streams from an EPA EMAP
study, see below). The lowa DNR states that if no hardness or sulfate data are available; the statewide
default values will be used but there is no further guidance in that document that present the default
values (lowa DNR 2009). However, the lowa fact sheet states:that background hardness and sulfate
concentrations are 200 mg/l as CaCO3 and 63 mg/I SO; -

(http://www.iowadnr, gov/water/standards/ﬁIes/ws fact.pdf):

lowa worked wrth the EPA to develop therr chlorld ,hcnterra Iowarinstituted three major.changes from
the 1988 EPA Criteria. The first was to ‘add acute and chronic studies and to remove what were
determined.to be.questionable:studies. In the:end;: the:lowa DNR-increased-the number of genera used
to calculate-the FAV:and CMC:from 13- ‘ Stephan.2009a). sAnother chang was-to.develop a
pair of criterion: equatrons rather-than a:pairo erion values:. The equations.were o account for the
secondary jnteractions:of-hardness. and: sulfate tochloride toxicity: :The third:major change was in the
way they calculated the:criterion chronic concentration (CCC).. Rather-than.use the AGR method:used by
the EPA in 1988, they‘used the ACR:and genus-mean acute value (GMAV) to-calculate a predicted genus
mean chronic value {(pGMCV).. They then-usedthe: pGMCV to.calculate a final chronic value {FCV) using
the same equations used for the FAV. These: changes resulted in a-lower-CMC but higher CCC for most
observed values of hardness-and sulfate.: The: lowa;approach is better-able to account for site specific
conditions, but the method to.determine the CCGiis still reliant. on the ACR-and:therefore will be. subject
to the same:griticism. ' TR

The review-.and. analysis..of - existing toxicity: studies;-was :presented-in..a series.of draft. letters and
amendments written by Charles Stephan of the EPA in Duluth, MN dated Jan. . 15,:2009 {Stephan 2009b)
and Feb. 3, 2009 (Stephan 2009¢, a) and in the Water Quality Standards Review (lowa DNR 2009).
According to Stephan (2009b),; some studies that were used in 1988 were no longer appropriate. Short
acute tests were not used because:-they sometimes. give higher-LCsos than standard tests (Stephan
2009b). ‘Data-from Dowden (1960) and Kostecki-and Jones(1983) were not used because, according to
Stephan (2009), there were problems with the source of the dilution water. Hamilton et al. ( 1975) was
not used because the midges were not adequately acclimated (according to Stephan 2009b). Acute
tests where organisms were fed were not used in EPA 1988 criteria, but these tests were used by
Stephan in 2009 and are_given preference over unfed acute tests when the test organisms were
cladocerans. In addition, tests that were conducted in static or renewal water were not used by the EPA
in 1988. But Stephan (2009c, a) thought that “for chloride, as long as the concentration of dissolved
oxygen is sufficiently high, it seemed approprlate to give static and renewal acute tests the same weight
as ﬂow -through acute tests in the denvatlon of the SMAV for a species.”

Smce the 1988 review by the EPA a study by Wurtz and Brldges (1961) was uncovered WhICh mcluded
SiX speaes including two specres suspected of bemg sensitive to chloride (lowa DNR 2009). A second
study (Khangarot 1991) rncluded acute toxicity data for the tubificid worm (Tubifex tub/fex) which
indicated that this species mlght also be’ hlghly sensmve to chloride, but these data were considered
unacceptable because the test temperature was hlgh and the acute value for Daphn/a magna in the
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same water was unusually low (Stephan 2009). Given the importance of these data, and the lack of
verification by other laboratories, the IDNR and EPA determined that more toxicity data were warranted
to independently determine if those species were indeed sensitive to chloride (lowa DNR 2009). The
1985 guidelines for deriving water quality criteria {Stephan 1985) also allow for the use of a criteria

" equation rather than a criteria value if there is sufficient evidence that toxicity varies in a predictable
manner with one or more environmentat variables.

EPA contracted with the GLEC in Columbus, OH and the INHS at Champaign, IL to perform the additional
toxicity testing of potentially sensitive species, and to evaluate the impact of hardness or sulfate to
chloride toxicity. They evaluated the acute toxicity of chioride to four freshwater invertebrate species:
water flea (Ceriodaphnia dubia), fingernail clam (Sphaerium simile), planorbid snail (Gyraulus parvus),
and tubificid worm (Tubifex tubifex). The experiments were conducted under different levels of water
hardness (all four species) and sulfate concentrations (C. dubia only). Rank order of sensitivity to acutely
lethal chioride at a given water hardness is in order (most to least): S. simile>C. dubia>G. parvus>T.
tubifex.

The addition of the new studies indicated that the EPA 1988 criterion maximum concentration (CMC)
was too high. Incorporating new toxicity values for sensitive taxa resulted in a final acute value (FAV) of
1364 mg/L CI', which was divided by 2 to arrive at a CMC of 682 mg/L. This value is lower than the 1988
EPA CMC (860 mg/L). Although lowa did not use this value for their CMC, they did present it as an
option (lowa DNR 2009).

The studies by the GLEC and INHS demonstrated that the toxicity of chloride varied with both hardness
and sulfate {Stephan 2009b). Stephan (2009b) used regression of log transformed hardness and LCsgs
from four species to determine how acute responses varied with hardness. Three of the four species
showed a strong positive relationship with hardness; i.e., as hardness increased, more chloride was
needed to achieve an acute response. The fourth species, the snail Gyraulus parvus, showed no
response. One species, C. dubia, showed a negative relationship with sulfate, although the effect was
less than had been observed with hardness. Stephan (2009b) noted that the average of the exponents
(describing the hardness response) for three species (S. simile, G. parvus, T. tubifix) was similar to that of
C. dubia, which he used to justify exclusive use of C. dubia to derive the exponents used in the lowa
criteria. Multiple regression was used to determine the exponents for hardness and sulfate using log
transformed C. dubia LCsy's, hardness, and sulfate.

lowa explored four different options for accounting for changing toxicity as a result of site-specific
hardness and sulfate concentrations. Under Option A, acute values were not normaiized for either
hardness or suifate and the criteria were not dependent upon either hardness of sulfate (a fixed
standard similar to the EPA 1988). Under Options B, C, and D the acute values were either not
normalized for hardness and sulfate (Option B) or were normalized (Options C and D), and were either
dependent upon both hardness and sulfate (Options B and C) or just hardness (Option D). In the end,
fowa elected to go with Option C, but the CMC and CCC equations were updated to reflect additional
data that became available between the time the draft criteria were published and the time the final
rule was presented. The final rule was still based on Option C but with the new values {constants) that
represented an increase in the values for the CMC and the CCC.
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Stephan (2009c, a} also-determined the ACR to be iower than the one used by the EPA in 1988. In 1988,
the EPA calculated a geometric-Mean ACR:of 7.594 based on two studies .of three species: fathead
minnows [ACR=15,17], Daphnia: pulex [ACR= 3.951] (Birge et al,.1985), and rainbow trout [ACR=7.308]
{SPEHAR 1987).. But the acute and chronic tests with the fathead minnow were performed in different
waters: and Stephan (2009) determined that the ACR should not be used. Five-additional ACRs were
available from the scientific literature in 2009 for species.for which both acute and chronic values were
calculated in the same water. The additional ACRs were all from invertebrate cladocerans and were
much smaller than the ACR for fathead minnow and:rainbew trout: three ACRs for Ceriodaphnia dubia
{1.508, >3.841, and 2.601), one for Daphnia-ambigua (4.148) and .one for Daphnia- magna (1.974)
(presented in Stephan 2009).. For a. given:acute value; a smaller ACR will result.in a higher CCC. As a
result-of the smaller ACRs-used-in 2009, the lowa. CCl ‘:(417 mg/L) is hlgher than the EPA.1988 value: (230
mg/L) . , e ‘ - ,

The ACR has a-large mﬂuence over; the CCC valuef;i herefore, lowa explored four: different-methods:of
selecting the ACR. CCC1 was derived using ACR = 4.826 which is the geometric mean of the ACRs:for:
rainbow trout {7.308) and the geometric mean of the three Daphnia species (3.187). CCC1 was
determined to be too high-for species-at the:5™ .percentile:(lowa DNR 2009).. CCC2 was derived using
ACR = 3.187 whichis.the geometric. mean.of the- ACRs. for-the. three -Daphnia-species. CCC2 -was
determined to:be appropriate for species at.the S‘hrp,e_r:centile (lowa DNR.2009). The IDNR document did
not state the exact value of CCC3 -but claims: that £€CC3. was. derived from -predicted.:Genus Mean
Chronic Values that were calculated using ACR = 7.308 of Rainbow Trout for vertebrates.and ACR =
3.187 of Daphnia for invertebrates.” This statement implies that the ACR for CCC3 was the average of
those two values-or-5.248..However, we:calculated :CCC3. to-be 3.357 after:dividing 1148 (the FAV in the

review-document) -by :342-(342 is;the CCEC3: value given: for:Option Ain the review document).. The,

review document :provides no.additional insight.into-how lowa derived the:ACR -of-3.357,-but the
arithmetic:mean:of the three ACRs:for-D. ambigua,:D: magna; and D: pulex-equals-3.357.-There appears
to be an additional issue in the CCC3 equation under. Option:C. If the: ACR-of 3.357 for CCC3 is correct,
then the -multiplier would not be 161.5, which.is the value in their Table 4 {lowa DNR 2009) but rather
should be 151.5 (i.e., 2*CMC/CEC3-ACR = CCC3, or 2*254.3/3.357 = 151.5). This formula is appropriate
for Options A, B, and D-and we expect that the formula for Option. C would be the same. If we are
correct that the CCCshould be 151.5, the resulting chronic criteria would be reduced by 10-30 mg/I:Cl" at
a sulfate concentration of-37:9 mg/l. -lowa-selected:Option:C for the acute criterion and CCC3 under
Option C as their final proposed chloride criteria after input .from the EPA and a special Technical
Advisory Committee “based on the scientific justification” (lowa DNR 2009).

If trout were indeed notused in the selection .of the:CCC3-ACR value for-the lowa chronic criteria, then it
follows that this ACR was.derived:from three different Daphnia studies. The Stephan (2009b) report
suggests that these three studies.were Harmon et al. {2003}, Cowgill and-Mitazzo {1990), and Birge.et al.
{(1985). One of-these studies had:a very low ACR for.Daphnia -magna (i.e., resulting from a high-chronic
value relative to other studies) {(Cowgill and. Milazzo -1990). D. magna .is:known to be atypicai of
cladocerans because ofits hrgh sallmty tolerance (Ebert 2005) : ‘

The fourth approach that Iowa explored to determme the CCC Wwas not presented inthe Water Quality
Standards Review dated Feb. 9, 2009, which- contained thefinal proposed chloride -criteria, but-was
presented in a March 2, 2009 update to their proposed chloride criteria (Stephan 20093, ¢). It was in this

12

!
;
1
¢
!
1]
!
!




Expert Report on the Proposed Ambient Water
Quality Criteria for Chioride in PA Waters

HrER RESEARCH CENTER

new document that the method of calculating the CCC fundamentally changed from what the EPA had
done in 1988. Rather than use the ACR from four species to calculate the CCC (lowa DNR 2009), this
approach relied on the predicted GMCV from 29 genera (Stephan 2009a). This method still relied on the
ACR, but changed how it was used (Stephan 2009a). In addition, the predicted GMCV did not represent
new research, but rather were derived from the existing GMAVs and ACRs. Stephan (2009a) divided the
GMAV for each species by the ACR to calculate a genus mean chronic value {GMCV). The GMCVs were
then used to calculate a FCV using the same equations that were used to calculate the FAV. Stephan
{2009a) noted that the ACR for vertebrates appeared to be large (rainbow trout 7.308 and fathead
minnow 15.17) relative to the ACR for invertebrates (Daphniag geometric mean ACR 3.187). Therefore,
he applied the rainbow trout ACR to all vertebrates and the Daphnia geometric mean ACR to ali
invertebrates, and arrived at a FCV=CCC of 417.0 mg/L CI". Using two ACRs had a substantial effect on
the CCC value when compared to a single geometric mean ACR. With an ACR of 4.826 the FCV=CCC
would have been 282.6 mg /L CI" (Stephan 2009a).

Stephan {2009a) justified the alternative approach based on the “good science” clause in section XII.B of
the 1985 guidelines. This approach is based on the fact that the four fow SMACRs for chloride were
obtained with invertebrates, whereas the single high acceptable SMACR was obtained with a vertebrate,
and another unacceptable SMACR for fathead minnows was also high (Stephan 2009a). This can be
interpreted to mean that vertebrates have a higher ACR on the average than invertebrates (Stephan
2009a).

3.5 Delaware, Maryland, New Jersey, New York, Ohio, Virginia, West
Virginia

New Jersey, Virginia, and West Virginia have already adopted the EPA (1988) recommended criteria.

New York State has chloride criteria set at 250 mg/| for protecting surface and ground water designated

as a water supply for drinking. Ohio, Maryland, and Delaware do not have water quality criteria

protecting aquatic life from chlorides. However, Ohio has a statewide aquatic life criterion for total

dissolved solids of 1,500 mg/l and human health criteria for the Ohio River main stem at 250 mg/| CI".

The Delaware River Basin Commission (DRBC} has classified certain waters for “special protection”
because they have exceptionally high scenic, recreational, ecological, and/or water supply value.
Accordingly, the DRBC has stated that those “special protection” waters (SPW) shall have no measurable
change in their existing water quality (2008). The DRBC defines a “Measurable Change to Existing Water
Quality" as an actual or estimated change in a seasonal or non-seasonal mean (for SPW waters upstream
of and including River Mile 209.5) or median (for SPW waters downstream of River Mile 209.5) in-stream
pollutant concentration that is outside the range of the two-tailed upper and lower 95 percent
confidence intervals that define existing water quality. All of these waters requiring special protection
had median chioride levels less than 50 mg/l CI" which suggested that increases over 50 mg/l would near
violation of the rule. This example is similar to PA’s Antidegradation Law that protects biota and water
quality of each stream within its designated and existing use in PA (e.g., EV = exceptional value streams,
HQ = high quality streams). (PADEP defines a measurable if the instream concentration of a pollutant
exceeds the upper 95 percent confidence limit of the median value in the data set used to determine
the instream water quality objective). The DRBC documented the location of the “Outstanding Basin
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Waters” and “Significant Resource Waters” as reaches along the Upper Delaware (river miles 330.7-
250.1), portions of intrastate tributaries, the Middle Delaware (river miles 250.1-134.34), and portions
of tributaries located within the Delaware Water Gap National Recreation Area. Furthermore, the DRBC
established specific aguatic life.use criteria for chloride based on the naturally dilute background levels
of the Delaware River-for two.zones river mile 133.4-108.4 where maximum: 15-day average CI" is 50
mg/! and from river: mlle 108.5 ‘to 95.0 where maximum:30-day average.concentrations of Cl" is- 180

mg/l.

3.6 EPA Revision to.the 1988 Chloride Criteria
The US EPAis currently’ rewewmg the 1988 chloride criteria (see’ Stephan 2009b) and has considered
révising their 1985 “Guidelines for Denvmg Numerical National Water ‘Quality Criteria for the Protection
of Aquatic Organlsms and Their Uses” (EPA 2003). The most recent analyses by the EPA (Stephan 2009a
b, ¢), which were used by lowa to set their criteria in 2009 ‘do not explicitly propose new EPA’ chloride
criteria. "However, the mdlcatlon from Stephan (2009b) IS that the néew EPA gwdelmes will shift to a
3 15 o1 L D bia 9a, b; ¢) that one fundamental
' ‘studies to mclude and how
information will be tised (i.e: Whic Studies are Uded to caléulate’ FAV, ACR and FCV,’ and which studies
will be used as gu»dance) Another possible ‘shift ‘will 'be in’ the method that «chronic criteria are
generated, although the justification behind Stephan (2009a) adoptmg the FCV-approach has yet to be
critically reviewed. The use of criterion equations in lowa does not reflect a fundamental shift from the
1985 guidelines, however this was a new approach for chloride regulation in the US. The implication is
that the EPA may consider environmental vanables such as hardness and sulfate that are likely to affect
chloride toxicity when théy update ‘their cntena ' H e :

3.7 Calculatlon of CMC and CCC cnterla usmg 4 methods

The criteria described-above were determined with different séts of data, therefore we explored which
criteria. would arise from the different methods if the same data set was used. The four methods that
we explored were EPA 1988;Evans and: Frick 2001, British Columbia. 2003, andiowa 2009. All methods
were re-calculated using the GMAVs from the Stephan 2009a report, and are presented in Tables 1
and 2. -For each method, we calculated.or:determined the FAV, CMC, FCV and CCC using what we think
best-represents the method. For:the methods that relied:on-an ACR, we used three different values to
demonstrate the sensitivity-of the €CCvalue to the ACR. For the lowa 2009 method, we determined the
criterion values (i.e.; ignoring hardness or sulfate); not the equations, for better comparison with the
other methods. ’ ' : :

All methods indicate that the FAV and CMC would be less than 830 mg/L, which is the EPA value and the
value proposed:by PA (Table:2).  The Evans and Frick:2001 method resulted in the most similar value
{824 mg/L) and the British Columbia method resulted'in the smallest value (564 mg/L). The EPA 1988
and lowa 2009 methods resulted m‘the same-value: (640 mg/L) because the same set of equations were

The four me‘thods resulted in slightly different values for the FCV but vastly different values for the CCC
(Table 2)}. The-Evans and Frick-and British Célumbia methods resulted in lower values than the proposed
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criterion; the EPA 1988 and lowa methods resulted in higher values. The most conservative method, by
far, was British Columbia’s, which resulted in a CCC of 91 mg/L. The reason the Evans and Frick method
gave a lower value than EPA 1988 and lowa was because of the ACR. We used an ACR of 7.59 for Evans
and Frick. lowa used two ACRs, one for vertebrates (7.308) and another for invertebrates (3.187), which
we would have expected to result in a lower FCV; but in this case, the value for FCV using this approach
is only slightly smaller than the value derived using the EPA 1988 approach, which used just the 3.187
value. The probable reason the change is slight is that the lowa method relied on only the four lowest
predicted GMCVs to calculate the FCV, and in this case only one vertebrate was among those four.

It is not clear which method works best. All methods make a number of assumptions, and each is
sensitive to the data used. There is less discrepancy among the values for the CMC but the CCC values
are particularly sensitive to the method used. In the face of such uncertainty, it would be best to err on
the side of caution and use a safety factor when deriving the CCC criterion.

4 General Comments on Chloride Toxicity Literature

There are several reviews of the chloride toxicity literature that provide greater detail than we will go
into here (see EPA 1988, Evans and Frick 2001, lowa DNR 2009, Stephan 2009a,b,c). Based on our
inspection of these reviews and a limited search of the relevant literature we have attempted to identify
limitations to the general body of literature and to point out potential gaps in knowledge.

The quantification of the impact of chloride concentrations on aquatic organisms has been primarily
approached from a toxicological perspective where laboratory studies are used to isolate organisms of
interest and subject them to varying concentrations of chloride in the form of NaCl, CaCl,, MgCl,, or KCl.
The majority of studies has been limited to the use of NaCl but Evans and Frick and to some extent
Stephan {2000B) summarize those studies. In addition, the majority of studies has conducted short-term
or acute studies (1 week or less; typically 96 hrs but 24 and 48 hrs studies are common) where
concentrations of salt vary dramatically and the primary response variable is mortality (lethality). As
such, acute studies primarily result in the documentation of LCso values (lethal concentrations where
50% mortality occurs). There are a limited number of longer-term or chronic studies and even fewer
studies that have conducted both acute and chronic studies using the same organisms as part of the
same study. Chronic studies typically involve other life stages that may vary in toxicity response. Non-
lethal response variables include % hatching success, growth rate, metabolic rate, or size at maturity, for
example. The limited nature of both acute and chronic information produced within a study for the
same organism is very important to the derivation of ACRs (see lowa Criteria above and through this
report) used in nearly all of the proposed criteria in the United States and is also extensively discussed in
the Canadian review conducted by Evans and Frick (2001).

As mentioned previously, there are far fewer studies examining CaCl,, MgCl;, or KCl toxicity to aquatic
organisms than for NaCl toxicity. Evans and Frick {2001) and Stephan (2009b) summarize most of those
studies. In 1988, the EPA presented acute toxicity data for CaCl,, MgCl,, and KCl, but limited the
derivation of the acute and chronic criteria to only NaCl toxicity studies. Both reviews found that KCi
tends to be the most toxic salt followed by MgCl,, CaCl,, and then NaCl. The majority of chloride criteria
developed to date are limited to or dominated by data on NaCl chloride toxicity, the least toxic salt. This
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point is routinely justified by the fact that NaCl-is the most anthropogenically abundant of these four
salts. Marcellus shale discharges constitute an example of anthropogenic.contributions of other salts.

One of the more intriguing studies we reviewed was a study conducted on Eastern Australia’s aquatic
macroinvertebrate fauna {(Dunlop-et-al.2007)::Punlop et al. (2007) collected :102:species from 4 regions
in E.-Australia and.conducted-acute (72 hr):éhloride toxicity tests.: They observed regionally-specific
salinity tolerances and suggested that local ambient conditions influenced sensitivities within species.
They also provided exemplary-analysis:that ranked the acute-toxicity of the: major taxonomic groups
studied. The only other study we reviewed that attempted to do this was Evans and Frick (2001), but
they used information from:many-disparate studies and did: not find:several representatives: within-each
majortaxonomic group to:paratiel:Dunlop-et-al::(2007). The rank-order:reported:in Dunlop ‘et al..{2007)
indicated that the known evolutionary invasions: of various:taxonomic groups:to-freshwater tended to
groups of organisms predisposed: to-salinity:tolerances:For -example, -decapods {primarily. -crayfish)}
invaded freshwater directly from salt water envwonments out of all of the groups tested, they had the
highest salinity tolerances: § iekop erghﬁ re the most sensitiVe and were.dinong
the first insects to invade fr rom the terrestria env1ronment It was
mterestmg to note that Austra li

North Amerrcan taxa (logrcally

concentration of salts in resndual pool 3t r) It was also mtngulng to. note that no comparable
study has been conducted in the us (| e., no smgle study has so exhaustrvely included so many taxa from
an extensxve geographlcal range) ‘

Two studles on chlorlde toxwlty in the embry nvlc survworshlp of the spotted salamander suggest that
these eggs are sensitive to low chloride concentratlons (perhaps as low as 150 mg/l ) (Turtle 2001
Karraker et al. 2008). However both, studles were fleld studres ‘where pollutants other than chloride may
have influenced survrvorshlp, and the Karraker etal. (2008) study only measured speaflc conductlwty as
a surrogate for salinity. Other amphibian studies (Dougherty and Smith 2006 Sanzo and Hecnar 2006)
document chloride impacts to larval stages of various frogs, and_.one study (Dougherty and Smith 2006)
observed lower LCsps for MgCl, derlved CI (as Iow as 116 mg/l cr ) compared to'NaCl derived CI’ (as low
as 406 mg CI'/1) for Rana clamitans. The EPA 1988 crlterla do not mclude data from amphlbnans and the
recent EPA review by Stephan (2009) only cludes two acute amphlblan studtes (Bullfrog tadpote and
Chorus frog). Evans and Frick (2001) provide a fa|rly comprehenswe review and include amphibians in
their acute and chronic chloride risk characterlzatlon Amphibian species in Pennsylvania that occur in
streams or in water bodies immediately adjacent to streams are listed in Table 3. Not including stream
dwelling or stream-side wetland dwelling amphlblans may ultimately yield a less protectlve criteria.

There have been a very limited number of studies on the synergistic effects of salt cations on chloride -

toxicity. Evans and Frick (2001) pomt out that those salt solutlons that ‘contain different salts
(particularly Na, Ca, Mg, and K) in certaln proportlons can be physmlogrca”y -balanced to neutralize or
reduce the specific toxmty of each through antagomstlc actlon This can lead to reduced toxicity of
cations to aquatic organisms. Evans and Frlck (2001) cite three studles ‘that have mvestlgated this ion
synergy: Garrey (1916) using minnows; anzle and Mauldin (1995) usnguvenlle strlped bass, red drum,
and channel catfish; and Borgmann (1996) using a freshwater amphipod. A common thread appears to
be that, at the right concentration, Ca tends to reduce the toxicity of NaCl. The GLEC and INHS studies
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{see lowa DNR 2009, Stephan 2009b) quantified the influence of hardness on ClI toxicity in 4 species
known to be sensitive to CI" and also the influence of sulfate on Ceriodaphnia CI” toxicity {see analysis of
lowa criteria below). Those studies found that 3 of the 4 taxa studied had increased tolerances of
chleride with increasing CaCOs hardness; Ceriodaphnia had decreased tolerance of CI” with increasing
SO, concentrations. All of the studies on the ion synergies and chloride toxicity are for acute tests only.
We have found no studies that have evaluated these relationships on a chronic basis.

Silver et al. {2009) studied chironomid larvae {non-biting midges) responses to road deicing salt in two
constructed wetlands in NE Pennsylvania. Specific conductivity (as an indicator of salt concentration)
during runoff events in winter approached that of seawater {30 mS/cm). Conductivity remained high
during winter (4 mS/cm} and returned to 1 mS/cm in spring. They conducted laboratory tests using NaCl
to test the influence of NaCl and temperature on chironomid survival and found that lower
temperatures resulted in higher survivorship. In fact, at low temperature, survival appeared to be higher
in the presence than in the absence of salt. As temperature increased, salt appeared to have an
increasingly negative effect at decreasing concentrations, until at 22°C, any amount of salt depressed
survival significantly. Silver et al. {2009} suggested that at low temperatures, NaCl uptake by midge
larvae may help induce supercooling and external NaCl may depress the freezing point to prevent
inoculative freezing. Also, at lower temperatures, midges may enter diapause and be physiologically
inactive, so metabolic costs of osmoregulation are lowered. These data suggest that seasonal changes in
temperature may be an important factor to consider with regard to chloride toxicity, especially higher
summer temperatures associated with warm water fisheries.

Meador and Carlisle (2007) examined distributions of 105 stream fish species from 773 sites throughout
the US for relationships with 10 chemical and physical variables measured by the USGS National Water
Quality Assessment Program. They calculated tolerance indicator values for all physical-chemical
variables based on changes in fish community patterns. Chloride tolerance indicator values were
relatively low. For example, Brook Trout and Cutthroat Trout had a calculated tolerance value of 3.1 and
4.4 mg/l Cl, respectively. A classification of Tolerant, Moderate, and Intolerant was developed for each
physicochemical variable. Chloride tolerance categories were 35-42 mg/l CI {tolerant), 23-31 mg/I CI'
(moderate), and 10-24 mg/l Ci- (intolerant). The remaining fish taxa were associated with each group.
Several other physicochemical variables were correlated with CI' concentrations (e.g., suspended
sediments and total phosphorus). Other unmeasured variables may be influencing these patterns; and
at such a broad spatial scale, the ultimate factors and mechanisms responsible for fish distributions are
likely to be complex. These results suggest that changes in chloride concentrations that are less than the
EPA 1988 {and the proposed PA criteria) chronic criteria value may still influence fish distributions and
ultimately aiter site-specific fish community structure.

5 Examples of baseflow chloride concentrations in PA (EMAP
survey 1993-96)

From 1993-1996, the USGS collected water chemistry samples from 246 streams in Pennsylvania as part
of a national Environmental Assessment and Monitoring Program (EMAP). Concentrations of major
anions, cations, major nutrients, and organic and inorganic carbon are available online” along with other

2 http://oaspub.epa.gov/emap/webdev_emap.show frames?entry id in=275
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related datasets®. Hardness (mg CaCOs/L) was calculated from Ca®* and Mg concentrations using
Standard Method 23408 (Standard Methods:1998). :

Sample sites were located.throughout the state but were primarily from the Appalachian Plateau and
Ridge - and Valley physiographiciprovinces (Fig:+2). The average -chloride, sulfate, -and :hardness
concentrations (+-95% confidence intervals)-were 7.7°{6:399.1), 37.9{21:6:54.2);»and 68.6 {54.3-82.9)
mg/l, respectively. Only 19 of 246 sites had CI” concentrations > 20 mg/l, and 4 sites were >50 mg/! CI’
(Fig. 3). The concentrations of chloride, sulfate,.and hardness varied by aquatic use designation (Fig. 4)
such that EV and HQ streams had the lowest concentrations and WWF and TSF had the highest
concentrations. -All -four . approaches: to set.acute and chroénic scriteria:-would: result*in chloride
concentrations: at'least ‘several times greater than:base: flow:concentrations commonly observed in
Pennsylvanla streamsin: thelr most hatural condltlon (l e, Exceptlonal Value and ngh Quahty waters)

It -is. also mstructlve tonote- that ‘the range of concentratlon of hardness in Pennsylvama ‘Was
considerably lowerthanthat foundiin fowa::For example; the lowa DNR'report(2009) provides a map of
hardriess concéntrations mostly ranging:frory. 200 to 400 mg/l CaCO0; compared to 29 of the 246 EMAP.
sites in:PA>150 g/l CaCOsand 18 6f246 5ités>200:mgH-CaC0,: Within Pennsylvania;the streams in
southwest PAtended to:have: hlgher hardness and sulfate concentratlons than eI sewhere in-the state
(Flg 5) 1 . Seesl ; S . .

6 Stream Chlorlde Concentratlons in Pennsylvanla from EMAP

Data and the lowa Criteria .

EMAP. data.were-used to calculate: acute and chromc chlonde criteria: based on the lowa formulatton
Those-data-indicate that'the lowa criteria:would’ lower:the-acute chloride criteria-from the:proposed 860
mg/lktoan-average of 50094+ 10.6 mgfl (95%:Cl);-and raise:the-chronie standard-from the proposed 230
mg/l to'309.6 + 6.5 mg/l (Fig: 6). The range of vélues calculated for the 246 EMAP sites using the acute
and chronic lowa criteria were 342:8 — 742.0-and 211.8' - 458.6 mg/l. €I, respectively and the full
distribution of data are shown.in the middle and lower panels of Fig. 6.

EMAP-data were paired with information.on the PA-designated use assigned to each sampling site: The
site-specific criteria: derived using the lowa  criteria equations were then partitioned based on:the
designated use:(Fig.:7). Based onthose data, EV-and -HQ designations would have lower chloride criteria
applied to those sites {if they were to be:included in a:chloride criteria; currently Antidegradation
Criteria protect EV and HQ streams) compared to CWF, WWF, and TSF.

Finally, EMAP data were used to calculate lowa chloride criteria (chronic and acute) over the range of
hardness ar sulfate: occurring:in the database (Fig.8).:The resulting panels in Fig..i8 illustrate the
relatlonshlp between the chronic and acute chloride criteria and either hardness or.suifate over the
entire range of hardness and sulfate conditions occurring in the EMAP PA dataset (left panels) and for
the majority of sites (right panels;i.e:; x-axis concentrations range over the 95% confiderice intervals for
either sulfate [upper right panel] and hardness {lower right:panel} in the EMAP dataset). :

»l

3 http:[/www.epa.gqv/em@/h_tmI/data/suhfwatr@ata[mastljeams/9396
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7 Conclusions

After reviewing four different approaches for deriving water quality chloride criteria to protect aquatic
life (Stephan et al. 1985, Evans and Frick 2001, Nagpal et al. 2003, lowa DNR 2009) and the data
underpinning PA’s proposed criteria (EPA 1988) and the lowa criteria (Stephan 2009a,b,c), it is clear

that:

1} All approaches set chloride criteria that are at least several times greater than naturai baseline

2)

3)

chloride concentrations, and therefore represent a measurable and significant change in the
chemical composition of freshwater ecosystems in the NE United States. The question that the
current evidence is unable to answer is: will these criteria result in significant biological change?
There is limited evidence of the biological impact of previous elevated chloride levels in aquatic
ecosystems in the U.S. or Canada. Past monitoring efforts {see introduction) suggest that some
streams regularly reach the acute criterion, but there has not been a noted change in biota
following these pulses, largely because of a dearth of biological data following these episodic
events. One study has demonstrated that macroinvertebrate drift increases in response to
pulsed chloride input (Blasius and Merritt 2002). Another study has demonstrated losses of
species in stream fish communities with small changes in chloride levels across a regional-scale
analysis (Meador and Carlisle 2007), and the composition of algal species has been observed to
change when chloride concentrations increase (Evans and Frick 2001). Nonetheless, there are
limited data on biological changes accompanying changing chloride concentrations in the
natural environment. We could not find any studies evaluating the influence of chloride on vital
stream functions such as primary production, stream metabolism, or nutrient uptake or
processing, all of which are important indicators of water quality for aquatic ecosystems.

All of these criteria are based on data for invertebrate and fish species that are not a random
subset of stream invertebrate and fish species. Rather, most of the species with chloride data
are known to be not especially sensitive to changes in environmental condition, which is one
reason they survived well in the laboratory and became standards in laboratory bioassay
protocols. The most recent iteration of the taxa that qualify based on EPA standards (in Stephan
2009a,b,c) doesn’t include any classically sensitive stream invertebrate species such as
stoneflies, mayflies, and caddisflies, all of which are important indicators of stream condition
and are integral in the regulatory definition of stream impairment. Our concern is that criteria
intended to protect most (e.g., 90% or 95%) of the species with chloride data might actually
protect a much smaller proportion of all species that occur in a natural community because the
natural community includes many species known to be sensitive to environmental change while
the laboratory studies are biased toward species known to be at least moderately tolerant of
environmental change. This is one reason to approach the acute and chronic criteria with a
strong safety factor.

Data available are primarily from acute toxicity studies, but the chronic criterion may be more
important for long-term structuring stream communities and maintaining designated use for
aquatic life. For example, fish tend to be moderately tolerant of acute chloride stress relative to
macroinvertebrates, but they are one of the more sensitive taxa to chronic chloride stress. For
example, fat head minnows (Birge et al. 1985) experienced the greatest mortality between days
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9 and 21 and therefore had one of the highest acute-to-chronic ratios examined., The dearth of
chronic studies on both invertebrates and fish is troubling. It is likely that, like some amphibians
(e.g., spotted salamander), embryonlc and early life stages of some fish will be tore sensitive
thanis carrently recognrzed

4) The majority of chloride criteria developed to date are limited to or dominated by data on NaCl
chloride toxraty, the least toxic salt. This point is routinely justified by the fact that NaCl is the
most anthropogenlcally abundant of these four salts. However nospecial guidance is given for
permitting salt applications or‘ industrial effluents known to include ‘significant amounts of
chloride derived f_rom the rnore'tfoxic non-sodium salts, including MarcellUs Shale wastewater.

5) Usmg the data provrded in Stephan 2009a (Table b hereln), we have calculated both the acute

y'in the chorces each of the authors have made

‘with regard to studles mcluded or excluded We note that ‘the PA proposed acute value is the
feast protectlve cnterro lmarlly because it'is not based on more recent acute toxncuty studies.

We recommend that P dopt an acut cnterlon that |s reflectlve of these new data The

method adopted by Bntrsh Columbla is"the most ‘protectrve of aquatic life among these

approaches. BC invoked a precautlonary prmcrple that acknowledged both the uncertainty of

the available data and analyses and the |mportance of protectlng their aquatic life. Since BC

adopted their critetia, only new acuté dataéets Have become available and the values in Table 3

utilize those data but use the BC approach to arrive at a final value (i.e., lowest SMAV/2[safety

factor]). The BC use ‘of a safety factor of 2 for the aCUte criteria was also consistent with what

‘the EPA had done. However, BC was the 0nly entrty to apply a safety factor for the chronic
criterion (5). We feel that the use of a safety factor for chronic criteria derived from the use of

an ACR is clearly jUStIerd glven the very limited number of chronic toxicity studies, and the

desire to protect species that may be more sensitive than those used in the standard laboratory

bioassays. We recommend that PADEP adopt the same methodology that BC has used for

calculating both acute and chronlc data. We feeI that this is partlcularly |mportant for the

chronic cnterla as there is the” potentlal for permrtted dlscharges (particularly from the

Marcellus Shale gas drilling industry) to raise chloride concentrations in streams to near the

chronic criteria level Given the paucrty of data determining thresholds for chronlc effects, this

-approach is warranted. At the very least, a safety factor shouid be applied to any of the other

methods producing a chronic criterion.

We have a number of concerns that are specific to the actions and options available for{PADEP: '

6) Protectmg CWFs and TSFs based on ACRs that included more chlonde tolerant Daphnia is not
justified when it may expose rarnbow trout to chloride concentratrons approachmg their chronic
levels (1,324 mg/| CI killed 46% of mdrvrduals in an early life stage test and at 643 mg/I CI' killed

<4%). Trout are an integral component in'the definition of these two aquatic life uses. The
" proposed chronic va‘lue of 230 mg/l is potentially a concern for biotic assemblages in
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7)

8)

9)

Pennsylvania. For example, Meador (2007) suggests that optimum CI" values are low (3-35 mg/l)
and we infer that if those CI' concentrations are exceeded it may result in changes in fish
community structure. Similarly, not having a temperature component also seems to invite
season-specific impairments of macroinvertebrates in TSFs and WWFs based on the recent
findings of Silver et al. {2009), based on the seasonal movement of organisms into and out of
various life history stages, and based on variation in their metabolic rates in response to
seasonal changes in water temperature. Adding a temperature component to the chloride
criteria would require further research on temperature effects.

The Evans and Frick (2001) method has the benefit of being reproducible and open to
interpretation. Their use of nearly all of the valid acute LCsy data in Fig. 7-2 (Evans and Frick
2001}, and the calculation of a sigmoid curve function (including 95% confidence intervals) that
describes the percent of genera affected versus chloride concentration, is readily digestible by
the public. However, the sigmoid curve function can be generated using various numbers of
terms (parameters) in the equation and/or various equations (e.g., sigmoid, logistic, Weibull).
The result of choosing a slightly different function can result in differences in acute and chronic
values. To use this approach requires a valid justification for the choices made in fitting the
curve to these data. Furthermore, these data still represented a small subset of aquatic species,
and were biased towards lab friendly species that are easiest to culture {e.g., Daphnia). Since
the selection of taxa was not a random subset of the aquatic species at large, most criteria
based on the animals selected are primarily protective of those species tested (e.g., being
protective of 95% of those taxa might only be protective of 50% of all species). This point is not
limited to Evans and Frick but is valid for all of the approaches we have reviewed. This is the
primary reason that the application of a safety factor is needed. The Evans and Frick (2001)
study did not apply a safety factor to either their acute LCs;, relationship or the derived chronic
relationship.

More data is generally better, but there is a need for more consideration of how data gets
incorporated. The Stephan (2009a,b,c) approach of calculating a predicted genus mean chronic
value from the species mean acute values does not seem justified in this case. The GMCVs are
not much better than guesses, and there is no attempt to correct for this inherent uncertainty.
Adding GMCV values above the lowest four gives the false sense of increased precision of the
true distribution of the GMCV, which has the result of increasing the final chronic value (FCV).
We feel it would be appropriate to apply a safety factor to the chronic criteria to acknowledge
the uncertainty in the FCV.

The use of hardness and sulfate equations (lowa DNR 2009) in PA will improve protections and
application of the chloride criteria only to a limited extent since the range of criterfa in PA would
be narrow (based on EMAP site values for hardness and sulfate in PA). Secondly, the hardness
and sulfate exponents in the lowa criteria were based on data from an acute toxicity study of
only one species (C. dubia), although four species were studied and three were sensitive to
hardness. No data were available on the relationship between hardness or sulfate and chronic
toxicity. In the end, lowa uses a default value for hardness and sulfate if no other data are
available. This is akin to setting a fixed criterion value but allowing site-specific deviations if one
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gathers ‘the appropriate “data. -Clearly,. more species-specific. data are needed to better
understand therelationship between chloride:toxicity and hardness or sulfate.

10) As noted above, previous reviews ‘of chloride considered only NaCl-and considered road salt to
be the<most- likely 'sotirce of :chloride: We feel: that the:current proposed standard should
explicitly acknowledged that these criteria-are specific to NaCl derived chloride, and guidance
“should be given:to.address cases when significant: chloride is derived from-salts (| e., KCl, MgdCi,
and CaCl,) that have proven'to be more toxicsources of chioride:

Our review-of four approaches:(Stephan-ét al.:1985, Evans:and Frick 2001, Nagpal et al. 2003, lowa DNR
2009) for deriving chloride’ eriteriaito protect aquatic-life: identified aznumber of weaknesses in the
zvailable data and the analyses usedto derive:criteria:'We ‘were especially concerned with (1) the near
absence-of important stream-inhabiting and:streams=classifying species such-as-mayflies, stoneflies, and
caddisflies, (2) the: dependence on rglatr\/ely fewi chromc studies;and (3) the:choice of'excluding some
studies that'were very impt ek tal: 1985). Wébelieve these-weaknesses
justify ‘using a‘veny icon ervative proach o asagmhg“‘cn . Allfour approaches to-setzacute and
chronic ‘criteria would result ‘in :chibride conicentrations at Ieast iseveral:times greater: than: base flow
concentrations -commonly - abserved in: Pennhsylvania- streams in:-their ‘most: natural .condition (i.e.,
Exceptional- Value :and “High Quality’ waters):sFhe ‘lowest critéria for chlovide were - derived by the
Canadian ‘Provinge of ‘Britjsh..Coltimbia {Nagpal-et:al. 2003): + they acknowledged the weaknesses in
available data, and applied safety factors of:2 for the acute criterion:and-5 for the chronic criterion.
Given the limits in the-available data;.and the potential that treated wastewaters from Marcellus Shale
uritling ‘may result-in nearscriterionchloride concentrations 356 days per-year (versus the 30:days of a
standard chronic:bioassay); webelieve the:British:Columbia criteria{ejther theoriginally adopted criteria
or-eur re-calculated criteria in'Table. 2) would :be‘the mostprotective ‘of aquatic life for Pennsylvania
streams, especially for -the trout and many -pollution-sensitive macroinvertebrate species that
characterize Cold Water Fishes streams.
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Table 1: Chloride genus 'mean acute values {GMAV-in mg Chloride/L) ranked highest to lowest. The

GMAV is ‘the :géomeétric mean of the specues mean acute values (SMAV)

Stephan‘2009a.

Table reproduced from

Rank GMAV  Genus Species _ Species SMAV
29 17161 Anguilla. - ...American eel Anguilla rostrata ..17,160.6
28 16203 Cambarus Crayfish Cambarus sp. ~16,203.2
27 14897  Fundulus . - Plains killifish Fundulus kansae 14,897.1
26 - 14843 - Libellulidae '~ Dragonfly - Libellulidae ™ 14,843.4
25 113453 Gasterosteus Threespine stickleback Gasterosteus acufeatus 13,4526

24 >11860 PoeCI//a Guppy -Poecilia reticulata >11,860
23" 9933 Gambu;‘s'ia ; i "~ Gambusia affinis '9,933.4
22 " 9157 Lepomis “Lepomis cyanellus ,..9,974.9

A . Lepomis macrochirus. - . . 84065

21 8971, ..Notropis- - ...Red shiner - ... . -Notropis lutrensis - - 89711
20 8043 OncorhynchusRainbow trout =4 %1 Oneorbynchus mykiss' 8,042.6
19 - 7442 - Ameiures - “Blagk bullhéad i Ameluris melas 7,442.4
18 6515  Pimephales Fathead mmnow " pimephalés pro'me/as 6,515.3
17 62197 Tuib " Tubificid wofm - Tubifex tubifex " 6,2186
16 6111 "ACy'pririé/'la‘ i Bannerfln shmer " Cyprinelia leedsi 6,111

15 6072 "’_Ch/ronomus , Mldge L ;_Ch/ronomus dilutus 6,072
14 5897 Rana :Bullfrog (tadpole) : Rana catesbelana » 5,897
13. 5444, ..[umbriculus .. Aquatic worme:, ... ,Lumbrlculus var/egatus 5,444
12 5078 Hyalella Amphipod; - 50000 - Hyalellaazteca -:5,077.7
11 4686 Pseéudacris + .Chorus frog: “Pseudacris:sp:. 4,686
10 4369 Nephelopsis leech - Nephelopsis obscura 4,369
9 3946 Diaptomus - Copepod “Diaptomus clavipes 3,946.1
8 3891 Lirceus . Isopod * Lirceus fontinalis 3,890.7
7 3728 Gyra‘ul‘us Snail Gyrau/us parvus 3,727.7
6 3350  Physa . Snail ~ Physa gyrina 3,350
5 3086  Vilosa ~ Mussel Villosa delumbis 3,821.1

o Villosa iris 2,491.6

4 2835 Lampsilis - Mussel Lampsilis fasciola 2,907 1
Lampsilis siliquoidea 2,764.4

3 2326 Daphnia - Cladoceran Daphnia ambigua 1,649.7
2 Daphnia magnd 13,7734

Daphnia pulex 2,020.5

2 1542 Ceriodaphnia Cladoceran Ceriodaphnia dubia 1,542.3
1 1128 Sphaerium  Fingernail clam Sphaerium simile 1,127.9
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Table 2: The chloride criterion maximum concentration (CMC or acute criterion in mg Chloride/L) and
criterion chronic concentration (CCC or chronic criterion in mg Chioride/L) calculated using four different
methods based on the 29 GMAYV values in Table 2 {(GMAV values from Stephan 2009a). The CMC is
calculated by dividing the final acute value (FAV) by the safety factor, and the CCC is calculated by
dividing the final chronic value (FCV) by the safety factor. Three of the methods relied on the acute-to-
chronic ratio (ACR) to convert the FAV into an FCV. :

Safet
Method FAV tact o’; CcMC
PA Proposed 860
EPA 1988° 1,364 2 682
E&F 2001° 1,648 2 824
BC 2003° 1,128 2 564
lowa 2009° 1,364 2 682

Safet
Method ACR FCV facto‘: cce
PA Proposed 230
EPA 1988° 3.187 428 1 428
E&F 2001° 7.59 217 1 217
BC 2003° - 455 5 91
lowa 2009 ° 7.308 & 3.187 422 1 422

® The EPA’s 1985 equations were used to calculate the FAV. The ACR is the geometric mean of 3 Daphnia species and was taken from Stephan
2009a. The FCV is the FAV/ACR. ’

E&F = Evans & Frick 2001. A 3-parameter sigmoid curve was fit to the cumulative percentage of genera lost as a function of the natural log
transformed GMAVs using the nis function in R. The equation was % genera lost=a/(1+exp{-(In(GMAV)-c)/b}} and the fitted values were
a=1.035, b=0.431, c=8.692. The FAV is the value at which 5% of genera are predicted to be lost. Evans &Frick (2001) did not specify a safety
factor for the CMC, so a safety factor of 2 was assumed. The ACR is the same one used by the EPA in 1988 based on fathead minnow,
rainbow trout and Daphnia pulex. The FCV is the FAV/ACR.

¢ The FAV is the lowest observed GMAV {1128 mg/L for Sphaerium simile} and the FCV is the lowest observed effect concentration (LOEC, 455
mg/L for Ceriodaphnia dubia.by Aragao and Pereira (2003) reported in Stephan 2009b).

The EPA’s 1985 equations were used to calculate the FAV. The FCV was calculated using the same equations with the predicted GMCVs
which were calculated by dividing the GMAV by the ACR of 7.308 for vertebrates or 3.187 for invertebrates.
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Table 3: Amphibian species in Pennsylvania associated with streams or stream- sude pools Data from PA Fish and Boat

Commission (h ttg [{wwwi.fish.state.pa. us[amp rep.htm):

Sgemes 3 Common name _ Habitat - Egg ) Larva Juvenile Adult
Acris crepitans crepitans Northem Cricket, - streamside (occasionally) submerged grasses yes no no
frog ’ !
Bufo americaniis - - * ¢ YEdstern American - ‘éggs ‘and lafva sofhétimes in Slow moving” . Vyés {sormetimes) . yes ¥ UL no yes -
americanus Toad streams N P {sometimes) streamside
Bufo woodhousii fowleri Fowler's Toad streamside (occasionally) yes ksdrhet'ime's) yes no ’ yes -
(sometimes) streamside
Cryptobranchus Easern Hellbender Large order stream Fast moving yes under rocks or logs yes yes yes
alleganiensis alleganiensis N :
iesmognathus fuscus Northeém dusky Headwaters and seeps eggs are laid near water yes yes yes -
fuscus salamander . streamside
Desmognathus monticola  Appalachian seal  Streamside and headwaters Eggs attached to. moist yes streamside ‘streamside
monticola salamander SRR rocks S
Desmognathus Mountain dusky Lotic ’ near water yes streanside streanside
ochrophaeus salamander
Eurycea bislineata Northern two-lined streamside and stream rocky, brooks submerged rocks/logs yes yes yes -
“bishneata salamander R streamrside
Eurycea Jongicauda tongtail. - associated with caves;: shale and swaliow water yes yes L ye .
‘longicauda salamander fimestone creeks L ; streanside
Gyrinophilus porphyriticus - Notthern Spring - springs . under rocks yes yes yes
porphyriticus
“Hémidac tylium scutatum “seeps and boggy areas- single eggs on.stiedmside yes yes/no no
C ’ moss above water
Necturus maculosus Mudpuppy Lotic {most orders of stre;ams) and.lentic Streamside nest points yes yes yes
maculosus salamander. towater . -
Notophthalmus viridescens red-spotted newt Lotic (headwaters) and lentic yes, atta“t_:‘h’leqtq yes No, terrestrial yes.
viridescens : vegetation
Pseudacris brachyphona Mountain Chorus  mountains streanside: = - yes yes streamside streanside " 7
Frog .
Pseudacris feriarum Upland Cherus Frog riparian floodplains ' ) yes yes streamside streamside
feriarum - - o BN
iweudacris feriarum kalmi - New.jersey-Chorus Rare frog Woodland«fl;og - NP - yes ; ’ yes streamside streamside
frog
Pseudacris triseriata . Westem chorus farmiand gmsslandsn,ea: water ‘ : » yes . yes streamside streamside
frog : o .
Pseudotriton montanus Eastern mud muddy springs and mucky areas along yes yes streambank/ mud  streambank/
montainis - salamander .. Stream; swamps, and bogs ’ md
Pseudotriton ruber ruber Nonhem red “ clean small streams spnngs : yés yes yes yes
- salamander .
Rana catesbeiana -Bulifrog :mainly:- large .bodies: of .water; large . yes. . . yes yes yes
slowmoving- heavy vegetative streams
Rana clamitans. melanota . Northemn Green, Smalleu: streams shallow water. . yes yes yes yes
Frog =~ (occasionally) (reproduction) o
Rana palustris Pickerel frog Smaller streams shallow water yes yes streamside streamside
“{occasionally) (reproduction)
Rana pipiens Northern Leopard >Smaller streams shallow water yes yes streamside streamside
frog (occasionally) (reproduction)
Rana sphenocephala* Coastal Plain Smaller streams shallow water yes yes streamside streamside
Leopard frog (occasionally) (reproduction)
Rana sylvatica Wood Frog Smaller streaims shallow water yes yes streamside/ streamside/
{occasionally) (reproduction) terrestrial terrestrial

All Ambystoma species excluded typically breed in vernal pools
All Plethodon species excluded because of temrestrial habits
ityla crucifer crucifer, Hyla versicolor versicolor and Pseudacris crucifer crucifer excluded typically breed in vernai pools
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Expert Report on the Proposed Ambient Water
Quality Criteria for Chloride in PA Waters
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Figure 1: lowa acute (red = upper line) and chronic {orange = lower line) chloride criteria at constant sulfate concentration of
37.9 m/I {average SO, concentration of 246 sites in PA from the EMAP database 1991-2000). Grey lines are 95% confidence
intervals for sulfate concentrations from 246 sites in PA.
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Figure 2: Stream chloride concentrations {color referenced in legend) from the EMAP data set (199
throughout Pennsylvania (Physiographic Provincés color coded in legend).

3-1993) at 246 sites
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Expert Report on the Proposed Ambient Water
Quality Criteria for Chloride in PA Waters
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Expert Report on the Proposed Ambient Water
- Quality Criteria for Chloride in PA'Waterss -
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Figure 4: Box plots (middle line = mean; upper and lower box
limits = 25™ and 75" percentiles, error bars = 5" and 95"
percentiles, and black circles are outliers) of stream
concentrations of chloride (upper left), sulfate (upper right),
hardness (bottom) in mg/l by Pennsylvania designated use
(EV = Exceptional Value, HQ = High Quality, CWF = Cold Water
Fishery, WWF = Warm Water Fishery (WWF), and TSF = Trout
Stock Fishery, note now MF or Migratory Fishery site in EMAP
dataset). Data from EMAP dataset 1993-1996.
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Expert Report on the Proposed Ambient Water
Quality Criteria for Chloride in PA Waters
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Expert Report on the Proposed Ambient Water.
Quality Criteria for Chloride in- PA Waters |

W«:mi Rmmm‘*f C'“wm\

‘lowa versus Ba Chlonde Cnlena :
(based on EMAP. data 1996 frOm 246 Pa sutes)
900 -
800 4
700 4
L 600
500 +
400
300
“200 4
100 . . . i
lowa Acute Pa Acute fowa Chronic Pa Chronic
25 - ~ 100%
- 90%
20 - - B0%
WS Frequency - 70%
i Cumulative %
g5 - - 60%
3 - S0%
g
10
r 10 - 40%
30%
5 . - 20%
! I - 10%
0 -im R BBy 0%
(=3 < < L= (=] (=1 (= =] o < o o @
- 0 r) ~. R — o0 BTad ~ i3 - g 5
NN N NN Mmoo M m o m n g F §°
Chronic Chioride Criteria Distribution{mg/l)
20 - . 160%
18 - - 50%
16 - 80%
14 70%
3 . B Fraguency 1 o
g 12 e Cupnulative % 60%
3 10 - - 50%
g
r 8 - 40%
6 ! - 30%
4 - - 20%
2 Ul g 2
o ) ERAREE -G
88%8238%8838888288883
MO Mg T IWWHNWYL N oY 0N SN

Acute Chloride Criteria Distribution {mg/h)

Figure 6: Box plots (upper panel) showing the acute and chronic
criteria from the lowa formulation (box percentiles same as in
Fig. 4) that accounts for hardness and sulfate versus the
proposed PA criteria {flat line at either 860 or 230 mg/l. Middle
and lower panels are frequency distributions for the chronic
{middle) and acute (lower) chloride criteria calculated for each
of the 246 USGS EMAP sites by 10 mg/| chloride bins.
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Expert Report on the Proposed Ambient Water
Quiality Criteria for Chloride in PA Waters
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Figure 7: lowa chronic (upper) and acute (lower) criteria {mg/t CI) §
calculated for the 246 EMAP sites partitioned by PA designated uses ‘
(EV = exceptional value; HQ = high quality, CWF = cold water
fisheries; WWF = warm water fisheries; TSF = trout stock fisheries).
Boxes are same as describe in Fig. 4}
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Figure 8: Relationship between the resuiting chloride criteria (chronic = upper red line; acute = Jower orange) and either
sulfate holding hardness constant (upper panels with hardness constant at 68.5 mg/l) or-hardness holding sulfate censtant
(lower panels with sulfate constant at 37.9 mg/l). Panels on the left are for the entire range of either sulfate or hardness
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Northwest Regional Office

July 3, 2012

Mr. Lou Waldeck

Chairman

Brockway Area Sewage Authorxty
501 Main Street

Brockway, PA 15824

Re:  Sewage
- Brockway WWTP
NPDES Permit No. PA0028428
APS ID No. 494075
Brockway Borough, Jefferson County

Dear Mr. Waldeck:

‘Your Final NPDES Permit is enclosed. Also enclosed 1s a copy of the Fact Sheet generated
along with the NPDES Permit. The Fact Sheet includés an Addendum that lists all the comments
received, and the Department’s responses to those contments, through the four Draft NPDES

'Permit public notices.

Read the permit and special conditions tarefully The pemt is valid for five years. You must
reapply for renewal 180 days before the expiration daté on the first page of the permit. ,

Please be advised that this NPDES Permit now requirés you to submit DMRs electronically
using the Department’s electronic DMR (eDMR) progfam. This requirement can be found in
Special Condition No. 1T in Part C of your NPDES Perinit. Since your facility is already signed
up for eDMR, no further action is required. However, in the event that a paper DMR is required,
we have prov1ded a Discharge Momtormg Report (DMR) and Supplementa] Reporting Forms.

Please complete the enclosed Laboratory Accreditatiot Form and submit it with your initial
- DMR. You are not required to submit this Form again dunng the remainder of the permit term
‘unless a change is made to the laboratory or methods used to analyze parameters in your permit.

Any person aggrieved by this action may appeal, pursuant to Section 4 of the Environmental
Hearing Board Act, 35 P.S. §7514, and the Administrative Agency Law, 2 Pa.C.S.A. Chapter
5A, to the Environmental Hearing Board, Second Floor, Rachel Carson State Office Building,
400 Market Street, P.O. Box 8457, Harrisburg, PA 17105:8457, 717.787.3483. TDD users may
contact the Board through the Pennsylvania Relay SerVgce 800.654.5984. Appeals must be filed
with the Environmental Hearing Board within 30 days df receipt of written notice of this action
unless the appropriate statute provides a different time beriod. Copies of the appeal form and the

Board’s rules of practice and procedure may be obtaingd from the Board. The appeal form and -
the Board’s rules of practice and procedure are also avdilable in Braille or on audiotape from the

1

230 Chestnut Street | Meadville; PA 16335-3481

1814.332.6942 | Fax 814.332.6121 printed on Recycled Paéer@ www.depweb.state.pa.us




Mr. Lou Waldeck

Secretary to the Board at 717.787.3483. This paragraph does not, in and of itself, createany
right of appeal beyond that permitted by applicable statutes and decisional law.

IF YOU WANT TO CHALLENGE THIS ACTION, YOUR APPEAL MUST REACH THE
-BOARD WITHIN 30 DAYS. YOU DO NOT NEED A LAWYER TO FILE AN APPEAL

WITH THE BOARD.

IMPORTANT LEGAL RIGHTS ARE AT STAKE, HOWEVER, SO YOU SHOULD SHOW
THIS DOCUMENT TO A LAWYER AT ONCE. IF YOU CANNOT AFFORD A LAWYER,
YOU MAY QUALIFY FOR FREE PRO BONO REPRESENTATION. CALL-THE "~
SECRETARY TO THE BOARD (717.787.3483) FOR MORE INFORMATION-.E‘

If you have any questions, please call Stephen McCauley of the Perrmts Sectlon at
814-332-6136.

John A. Holden, P-E. -
Regional Manager
Clean Water Program

: Smcerely,

Enclosures

cc: U S Envuonmental Protectlon Agency

Mg Rayza Satitiago, Univer: -1t?ﬁf“?*ft‘s‘5ﬁf‘h“8chﬁém E“"“(w1th EnCIOSures)
Mz Robert Decker, Nittany: Engmeenng & Assomates LLC (wﬂh enclosures)
Monitoring and Complianice b
BWSFR Data Systems and Analysxs
NPDES F 1le L v

JAH:SAM




COMMONWEALTH OF PENNSYLVANIA APSId | 494075 | siteld | 263008
DEPARTMENT OF ENVIRONMENTAL PROTECTION [ | 202231 | stnia |- 751083
CLEAN WATER PROGRAM

For Department Use Only

FACT SHEET / STATEMENT OF BASIS

NAME OF . PROJECT Borough Of BrOCkway’ APPLICATION .
aepuicant  Brockway Area Sewer Authority tocation _Jefferson County NUMBER PA0028428

BRIEF DESCRIPTION OF PROJECT AND DISCUSSION

This application is for a renewal of a Part | (NPDES) Permit, for an existing discharge of treated sewage froma
Municipal STP.

The Brockway WWTP was Authorized on 4/17/2007 through an.NPDES Permit: Amendment to accept up to 14,000
gallons per day (gpd) of natural gas-related wastewater.

This facility is classified as an Authorized Load / No Increase under the treatment requirements of Chapter 95.10.

This is a Major discharge. The EPA Waiver is not in effect.

The Mailing Information is:  The Permittee Information is: The Site / DMR Information is:
Mr. Lou Waldeck Brockway Area Sewage Authonty Brockway Area WWTP
Chairman 501 Main Street » 70 Industrial Park Drive
Brockway Area Sewage Authority Brockway, PA 15824 Brockway, PA 15824

| 501 Main Street
Brockway, PA 156824

The Responsible Official is: Mr. Lou Waldeck, Chairman - phone: 814-268-6565
A Part It Water Quality Mariagement permit is not required at this time. '
Act 14 - Proof of Notification was submitted and received.

The 2010 Chapter 94 report was reviewed and this facility remains neither hydrauhcally nor orgamcaiiy overloaded.
The appllcant should be able to continue to meet the hmlts of this permlt and protect the uses of the receiving stream

!

R:COI‘v’u‘v‘:ENDATiON AND ACTION ‘
‘ .‘_T_Appmﬁv_e___éflgg%v;_ e e s e :
-lsBsue By Re;us . Signature Date
y Central :

Region Office

STEPHEN A. MCCAULEY, EIT. So=?: wsi=m— VDRAFT tzlza/}:pn

X ' — ! —
v | | REVIEWINGENGINEER . S e~ VEINAL SliB1int=
DAVID G. BALOG, P.E. b 8 |
X v
PERMITS SECTION CHIEF M/ﬂ "’L‘ (9[ =1 / (Z

,x , v | JoHN A, HoLDEN, P.E. A '
' REGIONAL MANAGER ' (a / 2 q/’ 24
PART C - PERMIT CONDITIONS:
STANDARD: I A _Stormwater into sewers E. Ultraviolet (UV) D|smfect|on
' B. Rightofway . F. Whoie Effluent Toxicity Testing
C. Department revocation of permit G. Radiation Protection Action Plan
D. Solids handling '
SPECIAL: II. Requirement to.Use eDMR System
flt.  Drilling Waste Volume
IV. Receipt of Residual Waste
V. Solids Management
V1. Acceptance of Natural Gas-Related Wastewaters Requirements




Brockway Area Sewer Authority

Site: ‘Brockway Area WWTP :

Borough of Brockway, Jefferson County

NPDES Permit No. PA0028428 :
Fact Sheet (Continued) ~ .

Receiving Stream: Little Toby Creek (Stream Code 50229)

Watershed: 17-A

Protected Water Uses: Cold Water Fishes
Aquatic Life
Water Supply
Recreation
Secondary Waters: Clarion Rrver (Stream Code 49224)
For the purpose of evaluating effluent requirements for TDS ,NOZ-Nos, Fluonde and Phenolics, the nearest downstream

. potable water supply considered.during-the evaluation is the PA American ‘Water Company on the Clarlon Rrver R
approxrmately 45, 0 mlles below the pomt of discharge. No: requrrements are necessary c

Brockway receives 53% of. |ts flow from the Borough of Brockway Snyder Townshlp contributes 32% and Horton: -
Township (Elk County) contributes 15% of the flow to the Brockway. WWTP. There are no comblned sewers m the

Brockway system.

Treatment consists of the following: a fine screen two aerated stormwater storage basins with a total capacrty of 325 000

gallons, two 750,000 galion oxidation ditches, two 239,848 gallon. Sprraﬂ" final.clarifiers, an aerobic sludge digestion tank,

Ultraviolet (UV) light disinfection, and-post aeration. The sewage treatme“‘ facmtles recelved a major upgrade in 2006
: and the new facilities are permltted under WQM permit number 3303403 i .

Modeling resulted in less stringent l‘|m|ts -forCBODs‘ and NH3-N, b‘ut.the ip‘re\irods permrt limits forCBODsandNHs-N were
retained since the facility has.not had any problems meeting the. more restrictive limits. The winter limit for Fecal -
Coliforms was-reduced from 8,200/100mi-te. 2,000/100 ml to-comply with-the- 2006 updates to Chapter 9.3 7.

.. The previous permit requrred monthly momtoring and reportmg for Lead due to the Brockway WWTP acceptlng br ing..

water. Using the sampling results from the renewal appllcatron and the DMR reports, Lead was remodeled-and found to
_be well:below its calculated WQBEL of 59.7 ug/l The ‘prévious: requrrement for monitoring of Lead has- been removed

- from this NPDES permit renewal.

- A Reasonable Potential Analysls was performed in accordance with: Pennsylvama s approved procedures for the followmg
-pollutants of concern: Aluminum, Barium, Boron, Cadmium, Copper Dissolved Iron, Lead, Manganese, Mercury, Nickel,
Osmotic Pressure, Selenium, Total Iron, and Zinc. Only an Osmotrc Pressure limit was required for this renewal NPDES

: Permrt

Total Iron, Total Manganese, and Total Alummum were modeled dueto the 6/9/2009 TMDL for Little Toby Creek which is
~ affécted by Abandoned Mine Drainage (AMD). The Brockway STP discharge:concentrations for Total Iron, Total -
‘Manganese, and Total Aluminum are sigpifi cantly lower than the water quallty criteria standards. Therefore, no sampling
~ will be added to this NPDES Permit. :

. The proposed discharge limitations are based on the following: BPT-40 CFR 133, except for Ammonia- Nltrogen Wthh is
water quality based, and Fecal Coliform,;pH, and Osmotic Pressure, which are based on Chapter 93.7. Flow is menitor
only. The limits for TDS are water quality based on Chapter 95.10 based on the maximum values that were previously
authonzed to be drscharged under NPDES Permrt PA0028428 prior to the passage. of Chapter 95.10 on August 21, 2010

Based on Chapter 95.10 and the DEP guidance document, monitering has'been included for the followmg pollutants of
concern: Chloride, Bromide, Total Barium, Total Strontium, Radium 226/228 (combmed) Gross Alpha and Total Uranium’

.due to the acceptance of natural gas-related wastewater.



Brockway Area Sewer Authority

Site: Brockway Area WWTP

Borough of Brockway, Jefferson County
NPDES Permit No. PA0028428

Fact Sheet (Continued)

For Cutfall: 001 Latitude: 41°15°13” Longitude: 78°47750” RiverMile Index: 10.62 Stream Code: 50229

which receives wastewater from: municipal sanitary sewers serving Brockway Borough, Snyder Township, and
Horton Township, and a maximum of 14,000 gpd of natural qas-related

wastewaters

Dlscharges to: the thtle Toby Creek.

Monthly average dally flow: 1.5 million gallons per day (MGD).

Loadings (Ibs/day) ‘Concentrations (mg/l) Monitoring
Monthly | Weekly | Monthly | Weekly | Instant. | Measurement Sample
Parameters , | Average | Average | Average [ Average | Maximum Frequency Type
' -1 Report
Flow (MGD) : Report Daily . : Continuous Measured
. | Max. ‘
f pH _ _ Within limits of 6.0 to 9.0 standard units at aII times Daily Grab
) CBOD; 237 | 355 19 285 38 - 2/Week 24-Hr Comp.
Total Suspended Solids 1 375 | 562 | 30 45 60 2Week | 24-Hr Comp.
Fecal Coliform - I\f;aon
(05/01 — 09/30) : 200 | 1,000 2/Week Grab
(10/01 - 04/30) n . 000 10,000 | 2/MWeek Grab
Ammonia-Nitrogen- ' _ : :
(05/01 — 10/31) . -81 6.5 13.0 2/Week . | 24-Hr Comp.
(11/01 — 04/30) N\ . 243 _ 19.5 39.0 2/Week 24-Hr Comp.
N 29,143 s ,
~Total-Dissolved-Solids——~ 17,574 Daily — 4274+ -~ 7,960~ 2fMMonth**~{24=Hr-Comp:
- . . Max. ' .‘
Osmotic Pressure (in mOs/kg)* ' 228 | - 456 2/Month** | 24-Hr Comp.
Total BariUm Report Report Report 2/Month*™* | 24-Hr Comp.
| Total Strontium | Report " Report Report 2/Month** | 24-Hr Comp.
To_tavl_Uvran'ium (in pall) | Report Report - . Report 2/Month** | 24-Hr Comp.
Chloride " | Report. Report 1 - Report 2/Month** | 24-Hr Comp.
Bromide o | Report |- Report Report | 2/Month** | 24-Hr Comp.
Gross Alpha (in pCI/L) R Report " Report 2/Month** | 24-Hr Comp.
Radium 226/228 (in pC|/L) ) Report Report 2/Month** | 24-Hr Comp.

Samples taken at the following Iocatlon Outfall 001 after UV disinfection and post aeration.

* - The US EPA hasrequested that upstream sampllng of Osmotic Pressure be performed for the next NPDES Permit
renewal to ensure that the background value used for modeling is representative (see Attachment 10). The DEP will
-have its'Field Spec:ahst sample for Osmotic Pressure upstream of the Brockway WWTP once the NPDES Permit

renewal application is received.

- 'Refer to Special Condition VI.




Brockway Area Sewer Authority

Site: Brockway Area WWTP

Borough of Brockway, Jefferson County
NPDES Permit No. PA0028428

Fact Sheet (Continued)

ADDENDUM - First Draft:

On August 3, 2009, Timothy Keister, Chairman of the' Brockway Area Sewage Authonty (“BASA") forwarded comments
pertaining to the Draft NPDES permit (see Attachment 1). A summary of these comments and the Departments
responses follows:

Comment 1:
Response 1:

Comment 2:

Response 2:

-In-genetal, we object to |mposrt|on of any monrtonng re
' berng a contro' ble ,pollutant -As. you.may. /

natural gas-related wastewaters. These p
: report ‘have been identified as pollutants oé,

We object to the inclusion of an effluent lrmrt and monrtonng requrrement for copper at Outfall 001,

After obtarnrng further sample data Total Copper was remodeled and found te be no longer requrred

) sulfate chlonde and strontium at outfall 001.
Department wrshrng to collect some data.on
rssolved solrds effluent limitation.

'e’rﬁcreasrn ly-stringent requirements-on PADEP

 The inclusion of monrtonng requrrements forsulfate has been removed The rnclusron of monrtorrng

001 is a direct result of the Brockway WWTP acceptrng
eters, as well as the others assigned as m}onrtor and: -
ncerrj associated with treating natural gas-related !

requirements. for chloride and strontium;at

wastewaters.

Sulfates Chlorrdes and Strontium are indeed controllable pollutants since they come from natural gas-

related wastewaters. The. monitoring requirements- arentherefore justified-and are, in fact die to the

permrttee s desrre fo. accept and “treat natural gas—re wastewaters

ment which cannot be justified on the basrs of

ntrally, thus pointless. monrtonng rsai :

Comment 3;

- Response 3:

.Grven the dilution avarlable’at our drscharge pornt we belreve that the 4 OOO mg/l average, 10,000 mg/l -

" However, with the- passagV

+The monrtonng ﬁrequrrementssfor Sulfateshave.fbeen remioved.in the fourth Draft NPDES Permit

3 publrc water supply crrtena of 500 mg/l drssolved solrds
calculations, and Justrf ication for rmposrtron of such low

"drssolved solrds effluentlrmrtatrons for our tech, al revrew

The maximum should have actually been 6,000° mg/l The 4,000 mg/l average is based ona

-recommended maximum TD$ concentration in the biological reactor of the STP in order to prevent
‘biological interference. “This equates to a non-seasonal loadrng of 50,040 Ibs/day of TDS at the permitted
"flow of 1.5 MGD for the Brockway STP ;

r,95 10 regulatrons the fourth Draft NPDES Permit will set
the allowable monthly average TDS concentratron rn ‘the effluent based on the average discharged value
of 4,274 mg/l




Brockway Area Sewer Authority

Site: Brockway Area WWTP

Borough of Brockway, Jefferson County
NPDES Permit No. PA0028428

Fact Sheet (Continued)

ADDENDUM - First Draft (continued):

On September 21, 2009, Jon M. Capacasa, Director of the Water Protection Division of Region I of the US EPA,
forwarded a specific objection letter pertaining to the BASA Draft NPDES permit (see Attachment 2). In addition, the US
EPA sent a separate letter dated September 21, 2009 to the DEP Central Office in‘Harrisburg, PA, reiterating their
concerns on the methods used to develop several brine-related draft permits across Pennsylvania (see Attachment 3).
A summary of the specific objections EPA stated on the BASA Permit, and the Department's responses, follows:

The development of “monthly” Q7-10 flows is inconsistent with the commonly accepted calculation
approach of a Q7-10 flow and has not been the interpretation or approach used by PADEP to develop
NPDES permits in the past. PADEP-must reanalyze and document the far field requirements to include

calculations based on the normal “annual” Q7-10 calculations.

Comment 1:

The Department has reanalyzed and documented the far field requirements for the BASA permit, to

Response 1:
include calculations based on the normal “annual” Q7-10 calculations.

The EPA recommends that the permit include a numeric water quality based effluent fimit (WQBEL) for
Osmotic Pressure based on the existing Chapter 93 standard, which would take the place of the “near

field” analysis of TDS.

‘Comment 2:

Response 2:  The Department will include a numeric water quality based effluent limit (WQBEL) for Osnﬁotic Pressure in
the re-draft permit, based on the existing Chapter 93-standard, in place of the “near field” analysis of TDS.
According to page 6, paragraph (2)(b)(i), of PADEP’s April 11, 2009 “Permitting Strategy for High Total

. Dissolved Solids (TDS) Wastewater Discharges”, POTWs currently aceepting brine wastewaters through
an approved permit must also be given a final TDS effluent limit currently proposed at 500 mg/l effective

January 1,2011.

Comment 3:

The April 11, 2009 “Permlttmg Strategy for ngh Total Dissolved Solids (TDS) Wastewater Dlscharges is
no-longerin use. Instead; the revisions to Chapter 95 dated August 21, 2010, will be used to regulate

facilities that accept brine wastewaters.

Resporise 3:

~

PADEP should contact EPA in s:tuatlons where PADEP is recommendmg a POTW to develop a
Pretreatment Program. With EPA’s posmve determination, the permit would need to include the. proper
language to develop the program. Brockway currently is not required to have a Pretreatment Program and
the draft permit does not have language for Brockway to develop a:program. ' In order for Brockway (or
any other POTW that doesn't currently have a program) to-be required to develop an approved program,
the permit needs to include the-proper permit language once EPA has made the determination that a

.~ -program is needed.

-Comment 4:

The Pennsyivania DEP will contact EPA in situations where PADEP is recommending that a POTW
develops a Pretreatment Program. The Brine acceptance by Brockway has not caused any interference

_or pass through problems at the POTW. For Brockway, the DEP does not believe referring this case to
EPA for a Pretreatment Program determination is necessary at this time.

Response 4:
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ADDENDUM - Second Draft:

On February 28, 2011, Timothy Keister, Chairman of the Brockway Area Sewage Authority (“BASA”), forwarded
comments pertaining to the second Draft: NPDEb permrt (see Attacnment 4). A summary of these.comments and the

Department's responses follows:

Comment 1: Brockway Area Sewerage Authorlty (BASA) objects fo the rnclusron of efﬂuent monrtonng and limits for'the
parameter of “osmotic pressure”. This objection is based on the fact that osmotic pressure is not a
generally recognized:effluent monitoring parameter with standardized test methods, there is no USEPA
approved procedure at40 CFR-136: In-addition; the wastewater: poliutant to be monitored and controlled
by-esmotic pressure is:already:monitored;:with-effluent1imits established, by the:inclusion of monitoring
and -effluent limits for total dissolved: solids:: W& tannot-economieally justify-monitoring.and regulation of
‘one pollutant using two different parameters one of whrch osmotrc pressure is gorng to rncrease our

; monrtonng costs:

- The use of “osmotic pressure as an effluent Ilmrtatron is not acceptable due to the fact that this parameter
ovis notdefined:by any! generally: recognized:standard: analytical method. Regardless 6f the waterquality
< rcriteria given in:Chapter lculation of a permit effluent-limitation:based on-a water.quality criteria,
~ which has no scientifically valid, recognized standard analytical method,is not acceptable to BASA. We
would also point out that total dissolved solids essentially regulates the exact same parameter, using a
generally recognized:standard: analytrca! method and is:as protectrve of the: envrronment as the.osmotic =
pressure water.quality criteria; - g g

( Response 1:- . Osmotic Pressure is required under Chapter 93. Furthermore, all facilities that accept-natural gas-related
: wastewaters are now being: requrred to sample for Osmotrc Pressure by the US EPA to protect the “near .
field” stream concerns ST . : s . oo

—..8e6 the DER.Document.numbeér.39: h%@@@@&entrﬂed ‘ilnteanethodiorJheSamplrng andAnaIysrsofe

:Osmotic Pressure on Streams s,;and Industrial. Dlschargers A copy ofthis document was added:to
the cover letter of the third dra JES Permit;

Comment 2: = BASA 'objects to the inclusion of any monitoring for gross alpha, radium 226/228, and uranium. This
objection is based on the fact that no significant ameunt of radiation has been reported in.gas well
production wastewaters-in Pennsylvania.Our source of this information.is the presentation made by
researchers from Bucknell University, Lewisburg, PA, at the “The Science of Marcellus Shale” conference
‘hosted by Lycommg College in erhamsp E!A January 29, 2010.-

Monrtormg for unregulated parameters ‘which: have been shown by competent researchers to not present
a problem, is a waste of scarce BASA economic resources. We would request that PADEP provide any |
".data to indicate that these parameters represent any concern as to pollutron of the receiving stream

Response 2:  The inclusion of monrtorrng requrrements for gross alpha, radium 226/228, and uranium at Outfall 001 is a
: direct result of the Brockway WWTP acceptrng natural gas-related wastewaters. - These parameters, as
-well as the others assigned as monitor.and repert, have. been identified as pollutants of concern
associated with treating natural gas-related wastewaters. :

'Radi'oactivity isindeed a regulated-parameter for the users of drinking water in the City of Clarion, sihce
the water supply for the City of Clarion is downstream of the Permittee’s discharge. The Department is
requiring the parameters be monitored so data can be compiled to determine whether radroactmty is a

concern or not.
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ADDENDUM - Second Draft (continued):

Comment 3:

Response 3:

Comment 4:

‘Response 4:

BASA objects to the requirement that a “Radiation Protection Action Plan” be prepared. As pointed out in
our objection to any monitoring for radioactives, the only study issued on this subject determined that
radioactives are not a concern for gas well wastewaters. Again, BASA does not have the economic

resources to waste on useless plan preparation.

We also note that the PADEP technical guidance document (385-2100-002), from which the suggestion to
include such a plan was apparently taken, is still a draft document and in no way binding at the current
time. In addition, please note that a guidance document is not law or regulation, the exact wording

concerning inclusion of a “Radiation Protection Action Plan” is “should”, not “shall®, it is optional.

The PADEP technical guidance document (385-2100-002) was made final on November 12, 2011. The
Special Condition requiring a Radiation Protection Action Plan has been mcluded in-the NPDES Permit.
The exact wording of the Spegcial Condmon is “shall”, it is not optional. :

N
Please provide the calculations used to determine the mass limits for total dissolved solids on the draft

.permit. BASA is concerned that we are NOT getting the mass loading for the permitted 14,000 gpd, but

instead are being permitted at the loadings from the average and maximum brine flows of 8,782 and 1,520

~gpd as provided to the PADEP in our letter of November 19, 2010. If the permitted 14,000 gpd is used our

mass loadings would calculate as 17,585 Ibs/day daily average and 29,161 Ibs/day daily maximum.

Please note that the gas well wastewater accepted by BASA for treatment is production wastewater, not
hydrofrac flowback, and is accepted from just a single firm, Dannic Energy, under contract. Further, please
note that BASA has no “project consultant” on renewal of our NPDES permit, so please correct your fact

sheet accordingly.

BASA was indeed NOT getting the mass loading for the permitted 14,000 gpd, but instead was being

: permltted at the loadings from the average and maximum brine flows of 8,782 and 11 520 gpd as provuded

to- the PADEP in the letter of November 19, 2010.

At the Permittee’s request and since the facility was permitted to receive up to 14,000 gpd of natural gas-
related wastewater prior to the passage of Chapter 95.10, the Department has agreed that the permitted
14,000 gpd will be used to calculate your mass loadings. The new mass loadings for.TDS will therefore
be 150,519 mg/l x 0.014 MGD x 8.34 = 17,574 Ibs/day daily average and 249,600 -mg/l x 0.014 MGD x

8.34 = 29 143 Ibs/day daily maximum.

The Project Consultant listed on the previous Fact Sheet has been removed at the Permittee’s request.
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ADDENDUM - Second Draft (continued):

On March 3, 201 1, Robert S. Decker, P.E. of Nlttany Engmeenng & Associates, LLC, forwarded comments pertaining to
the second Draft NPDES permit (see Attachment 5) A summary of these comments and the Department’s responses
follows: - : "

‘ R i : ’ . TN

Comment 1:  The mass loading limitations in the second draft NPDES Permit should be relaxed based on calculatlons
e provnded (see the actual Ietter galeulatlﬁqns).

" There should not be a 14,000 gpd I on natural gas-related wastewaters accepted at the STP since that
'fva!ue was just aibasis for initial calculations. - .

“lesponse 1:

apter 95 10 forr new or mcrease : oadlngs The most
rest;uc:tuve ofwhich is probably the requnrement that the TDS in the efﬂuent be treated to a concentration. of
500 mg/l ‘ -
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ADDENDUM - Third Draft:

On June 9, 2011, Timothy Keister, Chairman of the Brockway Area Sewage Authority (“BASA”), forwarded comments
pertaining to the third Draft NPDES permit (see Attachment 6). A summary of these comments and the Department’s

responses follows:

Comment 1:
Response 1:

Comment 2:

‘Response 2:

Comment 3:

Response 3; .

Brockway Area Sewerage Authority (BASA) objects to the inclusion of effluent monitoring and limits for the
parameter of “osmotic pressure”.

Osmotic Pressure is required under Chapter 93, and is also being required by the US EPA to protect the
“near field” stream concerns.

.BASA objects to the inclusion of any monitoring for gross alpha, radium 226/228, and uranium.

The inclusion of monitoring requirements for gross alpha, radium 226/228, and uranium at Outfall 001 is a
direct result of the Brockway WWTP accepting natural gas-related wastewaters. These parameters, as
well as the others assigned as monitor and report, have been identified as poliutants of concern

associated with treating natural gas-related wastewaters.

Radioéctivity is indeed a regulated parameter for the users of drinking water in the City of Clarion, since
the water supply for the City of Clarion is downstream of the Permittee’s discharge. The Department is
requiring the parameters bé monitored so. data can be compiled to determine whether radioactivity is a

concern or not.
BASA objects to the requxrement that a “Radlatlon Protection Action Plan” be prepared.

The:condition requiring.a Radiation Protection Action Plan will remain in the NPDES Permit. The exact

- wording of the Special Condition is “shall’, itis-not.optional..... ... .. : e e S

Comment 4:

.Response 4:

Comment 5:

Response 5:

Please provide the calculations used to determine the mass limits for total dissolved solids on the draft
permit. BASA is concerned that we are NOT getting the mass loading for the permitted 14,000 gpd, but
instead are being permitted at the loadings from the average and maximum brine flows of 8,782 and 1,620
gpd as provided to the PADEP in our letter of November 19, 2010. {f the permitted 14,000 gpd is used our
mass loadings would calculate as 17,585 Ibs/day daily average and 29,161 Ibs/day daily maximum-

BASA was indeediNOT getting the mass loading for the permitted 14,000 gpd, but instead was bemg
permitted at the loadings from the average and maximum brine flows of 8,782 and 11,520 gpd as-provided

to the PADEP in the letter of November 19, 2010_

At the Permittee’s request, and since the facility was permitted to receive up to 14,000 gpd of natural gas-
related wastewater prior to the passage of Chapter 95.10, the Department has agreed that the permitted
14,000 gpd will be used to- calculate your mass loadings. The new mass loadings for TDS will therefore
be 150,519 mg/l x 0.014 MGD x 8.34 = 17,574 Ibs/day daily average and 249,600 mg/l x 0.014 MGD x

8.34 = 29,143 Ibs/day daily maximum.

We are requesting that the Department justify the inclusion of total élkalinity and sulfate in the permit.

Total alkalinity and sulfate were added to the third draft in response to the US EPA’s letter requesting that
all POTWs that accept Marcellus wastewater monitor for numerous pollutants of concern including total

alkalmlty and sulfate.

‘ Total alkalinity and sulfate are no longer required to be monitored with the fourth draft NPDES Permit.



"~ Comment3:

.~ Response 3. »ONg , C
e SURAAERY-OF-sampling-data-andia N
) .samplrng frequency, and possibly a reduction in the sampling of some parameters, if the results of the

PO

—
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ADDENDUM - Fourth Draft;

' On February 29, 2012; Robert S. Decker, P.E; of Nittany Engrneenng & Associates, LLC, forwarded comments pertarmng
* to the Fourth Draft NPDES permit (seé“Attachment 7). A summary of these comments and the' Department’s responses

follows:"

Comment 1:
i.zsponse 1:
Comment 2:7

o permrt)"

Response-2:

The TDS Limits have a’‘mass loading limit and a‘concentration limit. Please eliminate the mass limit and
only have the concentration limits of 4,274 mg/l Average Monthly and 7,960 mg/l Instantaneous Max.

The mass loading limitations for TDS ‘are required for this permit under Chapter 95 10 and will not be
removed. The concentration limits will also remain as drafted.- -

For the lmplementatron of the Radiation Protectron Action Plan, we request the Department provide us

with a reasonable imple
implement: th}e Radratro‘

The NPDES Permlt requires the R

i Protéctio

place within the permit, (i.e. permrttee shall
"“elve (12) months from the is, ‘ fce daté 6fthis

on' Actron Plan to' be submrtted fo pproval within 180

days of permit issuance, The Radratlon Protectlon Action Planis to be lmplemented once it has been
approved by the Depart'""ent ‘N6 addmonal |mplementatron schedule is necessary

ie of th momtormg requrrements of some constituents

thdl have bee added to the. peuuu due to the acceptance of gas wastewater and/or the frequency of

‘those parameters if it is determined over the course of the first year that nothing of envtronmental N

significance has been’ |dent|f ed as a concernas a special condition to the permit. -

further monrtorr gw uld be deer

he Permlttee to-

In support of allowr g

ed t nnecessary _

all ttée, after one (1)'year of samplrng, to submita -
ES@ermitAmendmentapphcatrer+te reeuesteahreduettenqn——— o it

ot detectable, or.of an extremely low concentration such that
‘the Depa rnent .

quest a- samplrng reduction after 1 year, the Department

~‘considered that: *(1)-several of’ these: parameters don't have WQ criteria to compare against, (2) Brockway

has already been sampling for these- parameters pursuant to EPA's Section 308 letter, so there is already
a wealth of data, ‘and (3)- allowmg‘the Permrttee wanted 1o know some end to the monltonng was in sight

(see comment 3 above)

..10_
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ADDENDUM - Fourth Draft:

On February 29, 2012, Ms. Rayza Santiago, Certified Legal Intern, and Ms. Emily A, Collins, Supervising Attorney,

forwarded comments pertaining to the Fourth Draft NPDES permit (see Attachment 8). A summary of these comments
and the Department’s responses follows: '

Comment 1:

Response 1:

Comment 2:

" Response 2:

The Brockway WWTP accepts industrial wastewater without pretreatment and therefore should be subject
to the effluent limitations of 40 CFR Part 437 for facilities that accept untreated industrial waste.

As a publicly-owned treatment works (POTW) the Brockway WWTP is not subject to 40 CFR Part 437.
Brockway's acceptance of industrial wastewater does not subject it to 40 CFR Part 437. The natural gas-
related industrial wastewater accepted by Brockway WWTP is pretreated by the Dannic Energy
Corporation, which has an on-site pretreatment facility. The indirect discharges from the Dannic Energy
facility to the Brockway WWTP is subject to the pretreatment requirements in 40 CFR Part 437, but the
Department is not delegated to administer the pretreatment program, the US EPA is. The EPA is currently
evaluating the Dannic Energy facility to determine whether any pretreatment requwements will be required

" (see Attachment 10).

There are no limits for Chlorides and no monitoring for Bromides.

‘DEP agrees that bromide and chloride are potential threats to water quality standards, including protected

uses such as potable water supply (PWS) and aquatic life-related uses. But this observation does not

translate into the necessity for quantitative effluent limits. There must be reasonable potential for the

poliutant loading from the permittee’s facility to challenge those water quality standards. The Department
has fully considered the potential threats to water quality of chloride and bromide when developing the
permit conditions for the Brockway facility as discussed below.

Chloride. e

-Sampling and reporting for chloride is also required in the permit. The Department has begun to track ali

‘Bromide

" Bromide has low toxicity in the environment and there are no applicable water quality criteria in
: Pennsylvanla The Department is performing ongoing studies to quantify the con¢entrations and impact of

‘ wastewater Many dlscharges have been ellmmated Others, such as Brockway, have beeri IJmlted under

Chloride has an applicable water quality criterion in 25 Pa. Code Chapter 93 of 250 mg/L. based onthe

need to protect the potable water supply use. As per 25 Pa. Code §96.3(d), the criterion for chloride is
‘applicable only at-a downstream point of water supply withdrawal. The nearest downstream PWSis

located at the PA American Water Company on-the Clarion River, more than 45 miles downstream of the

Brockway WWTP discharge. Based on the information contained in the permittee’s application, and also
-ambient water quality data, the permittee’s facility is not capable of discharging sufficient chloride to

challenge the water quality criterion for chiloride at the PA American Water-Company PWS, or at any other :
downstream PWS. i

The Department recognizes the toxic effects of Chloride on aquatic life. Presently, the Department
evaluates and controls the toxic effects of chloride indirectly through application of a watér quality criterion

for osmotic pressure. This renewed NPDES Permit for the Brockway WWTP will contain water quality

based limits for osmotic pressure.

larger sources of TDS to assure that sufficient data are available to anticipate and avoid potential
problems with water quality due to aggregate loadings of TDS in watersheds. Chloride is potentially a
major component of TDS and-is now tracked in facilities with substantial chioride loadings.

bromide in our rivers and streams. Based on these studies, the Department has taken action to reduce
the loadings of bromide to rivers and streams, primarily by reducing the discharge of treated natural gas

-11- Lo T 3
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Response 2: the applicable provisions of 25 Pa. Code Chapter 95. Brockway's permit limits the Brockway WWTP to
(continued)  receiving and treatmg 14 000 gallons per day of natural gas wastewater from conventional shallow well
sources.:

tn addition, a review of the downstream water supply sampling data ‘s‘ﬁ‘ows no THM production as a result
of the acceptance of natural gas-related wastewater at the Brockway WWTP. Since the quantity of
‘wastewater is to remain the'same, and the“soiirce of theé natural-gas-related wastewater cannot come from
“shale gas extraction (SGE) wells, thereis véty low potential for future THM production due to Bromide

discharge as well.

A sampling and reporting T
- assure'that the De

‘ COmmehtazS: =

~ WWITRwere! pt isly’ authior inder a‘permlt that authorrzed the acceptance treatment
'and dlscharge of TDS pursuant to Chapter 95.10(a)(1)(ii). g

Response 3:  The Brockway WWTP was’ autﬁorrZed on 4/17/2007 through an NPDES Permrt Améndment to accept up ‘

ADDENDUM - Fourth Draft;

On March 14, 2012, Jon.M, Capacasa, Pirector of the Water Protection Division of Region Il of the US EPA, forwarded a
letter to Mr, Kelly Burch, Director of the Northwést Reglonal Office of the DEP, to lift the objection that the EPA had placed
on the’ Brockway N PDES Permit (see Attachme 9).. A summary of the. specrﬁc objectlons EPA stated on the BASA

Permit, and the Department's responses follows: .

nd lev' of b mOs/kg used for Osmotlc Pressure should be. verified wrth m-stream

The assumed backgr )
bsequent WQBEL calculatlons for Osmotic Pressure.

Comment 1.:

The draft permit should be revised:to specn‘y that in-stream monitoring upstream of the discharge. should
-be conducted for Osmotrc Pressure and |ncluded with the next permit renewal application.

Response 1:  The DEP. wsIl have lts Fleld Specralist sample for Osrnotlc Pressure upstream of the Brockway WWTP
once the NPDES Permit renewal application is received. .
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P 814-265-0830

Brockway Area Sewage Authority :
- 70 Industrial Park Drive F 814-265-0830 A
. Brockway, PA 15824 : ‘ -E basa@brockwaytv.com
August 3, 2009 - . S ! |
A 5 s/ C..?]? ’ _— o . ) e : ‘
Mr. Stephen McCaulef, EIT - S A
Pennsylvania Department of Emnronmental Proteotxon . - ‘ )
230 Chestnut Street : ST %ECEM&»
Meadville, PA 16335-3481 - e
o | B o AUB 05 209
RE: NPDES PA 0028428 _ o . L
APSIDNo. 494075 - . T panamon TALPRGTEC‘?ION
: S ‘ C ' S s:ﬁta ?’jg&%’ﬁ%@r&%’l%

Brockway Boroughi, Jefferson County

Dear Mr. McCauley, a

We have carefully revrewed thedraft amended NPDES permrt as: supphed under your '
cover of J“une 18, 2009, and wish to provrde the followmg speclﬁc oomments :

S 1 We object to the inclusion of an effluent lnmt, and momtormg requlrement, for copper
.,at outfall 001L. Qur reasons for thls ObjeCtIOIl are: . . o

N a) There are no. known controllable sources of copper m the plant 1nﬂuent~ Phoemx

) b) The proposed efﬂuent lmnts of 0. 048 mg/l average O 096 m"’.;,,_bmammum,-,j e olearlv at.. A._' '_ L , !

~a level much below that needed to obtain the 1.0 mg/l specxﬁed by the USEPA for S

o lnmt

' domestlc water supplies and also Iower than that needed for protecnon of aquatxc hfe

.. Bearing in- mind that the Little Toby Creek is classxﬁed as a.mild alkalinity, hard water,
- copper levels from.0.4 to'as high'as 1.25 mg/l have been reported as LC S0 valiies for
- rainbow trout Acoordmgly, the proposed values cannot be Justlﬁed for-our dxscharge SR ' N

. ©) Prewous monitoring data for o our dlscharge seven samples shows an average value of
*"0.061'mg/l, which is above the proposed value. Bear in mind that during this data - :
collection petiod we had no known sources of copper in our mﬂuent and that our plant s - .

| not desxgned for copper removal

I We will not aooept an eﬁlueﬂt iumtaﬁon where compliance eatmot be obtamed usmg our o . ;
-, existing new treatment plant; and-the proposed €Opper. eﬁiuent lnmt falls within that .. ' A
¢lassificationi. We-are requesting that 'you-proyide us with-all: the matenals used to Justtfy N .

lmposmon ofa copper e&luent lnmt mcludmg references ) o A L




2. We object to the inolas_i;otl;of monitoring feqtiiréments for sulfate, chloﬁde,- and
strontium on outfall 001, Qur rate payers should not have to pay the cost for the
Department wishing to collect some data on parameters which are already regulated by

. imposition of a dissolved sohds effluent limitation.

- In general, we object to nnposmon of any monitoring requuement which cannot be
- justified on the basis of being a controllable. pollutant. As you may be aware, the =
~ increasingly stringent requirements on PADEP certified laboratories have. dnven the. cost - o
of analytlcal work up substantially, thus pointless monitoring is a burdenSOme expense :

o3 leen the dllutton available at-our discharge pomt we beheve that the 4 000 mg/l
S average 10, 000 mg/l max1mum, effluent limits for: dxssolved sohds are too low oy

: We would note and call your attentlon to the fact that the “TDS Strategy of Apnl 2009” is
* not a regulation. The controlhng regulatlon for control of TDS 1s the pubhc water supply -

criteria of 500-mg/l djs
caleulations; and jt
Alimitations for our tech

1 tmst that t:hese objectrons 1w111’be careﬁllly rewewed and a reply prov1ded prior: to 1ssue “u
of a ﬁnal pemnt Please contact me dlrectly with any questlons or comments ' .
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1
UN iTED STATES ENVIRONMENTAL PROTECTION A(‘ﬁg@ENED i
ST , REGIONfl . . - | -
¢ AR 3 : 1650 Arch Street * | i
gf ey i Phxladelphaa, Pennsylvama 19103-2029 SEP ZK 90&9 j
2 x <
2 : , S T e .mho
‘KPRO"EC' . ’ . o m&m
' Mr Kelinurch,Dxr'eétOi " ST . o Co
" Northwest Regional Office . R @Eﬁzi 2009
+ Penasylvania Department ofEnvuonmental Protectxon Y
" 230 Chestnut Street . .. S
A?Q'Meadvﬂle PA 16335-3481
_: Re: 'NPDES Permit N, PA0028428
BrockwayWW’I‘P
N Brockway Borough, Jcﬂ'crson County .
v ""»-'7'5'1ﬁDeaer Burc: - e f v L

Lo The draﬁ Natlona! Pollutant Dlscharge Ehmmauon chtem (NPDES) pemt renewal thv g
. above-referenced faclhty was received by.the U.s. Environmental Protection Agency- (EPA) on .
Tt e 23 2009 for rewew pursuant to 40 CFR § 123 44 and'the M¢morand1_xm ongreement o L

e enclosed letter 10 Dana L
\ 1ssues regardmg thc




o  based on eritical con
cntlcal condmon to Jrotect aquatxc hfe '

Although thc Brockway draﬁ pemut as currenﬂy written suggcsts that mtcn

i biological ‘processes at: the treatment plant yields a more stringent. effluerit I
" - pear field or faf field analysis, in order to'resolve this portion of our bjecuon, PADEP.:

- . miust reanialyze and document the far field requirements to include ca )

- the normial “gnpual” Q7-10 calculations, . The permit then must be rec

to include the:more stnngent rcqmrement F orthe near ﬁeld analysw, please refer tcs the T

pext’ sccuon.

Most ofithe: water quahty criteria established in the Conunonwealth’s regulatxons at

Chapter 93, including TDS, was not derived as monthly values, The dévelopment of
“monthly” Q7-10 flows is inconsistent with the commonly accepted calculation approach .-

of a Q7-10 flow and has not been the interpretation or approach used by PADEP to

'~ deyelop NPDES penmit limits inthe past. Monthly Q7-10 flows do not appear to be the

{ritent.of the Chapter 96 definition. Thiss clearly not a- typlcal approach for calculatinga -~ -
Q7~10 flow; and it leads to higher Q7-10 values that result in less stringentloads. EPA- 5
does not believe this to be a good precedent to set. NPDES permits are to be developed el

wditions and PADEP regulations /. gmdance use the Q7-10 as the Lo

£ * ’5’3': "

nnt than-the

T

R .f;lNear erld TDS Analvsxs 1«800 gl Inst“’a'“

.na}fér Osmptlé PreSs”"e-(O P) f 0n

Eerenceofthe N

@ommends thatthe pe

A ';Therefore,

- 'Accordmg to page 6; paragtaph (2)(b)(‘), ofPADEP’s Apnl i1, 2009 “Pernnttl_ng
LSttategy for ngh Total Dlssolved Solxds (TDS):W ‘tewater Dlschargcs” POTW

the more strm

tll DecemberSl 2010

should only bc eﬁ‘ectxv

af on I 00/ reg:cled/ o Iablepaper wzilx I 00/ poﬂwmumer ﬁber aud pracms chlorme free.
{ mer.S'ervzceHotIme:I-SOM.?&-Zﬂl IR S AR




N

Therefore in order to resolve tlus issue, the draft permit. must be corrected to include the e
final limit of 500 mg/l effective January 1, 2011 - S

I uuderstand that a majority, if not all, of these issues need to be coordinated with your Central
' “Office in Harrisburg. As these.issues affect other NPDES facilities in the Commonwealth, we - A
. dre sendmg a separate letter to PADEP Central Office (copy enclosed) in order to address thesé  *~
" issues across the Commonwealth. In the meanﬁmc, the permit for Brockway should notbe . - o

el 1ssued without wntten authonzatlon from EPA

CIf you havc any questlons, please contact me, or Bnan P Trulear of rny staﬁ' at (215) 814—5723 S

B : -Sincéfeiy;- E

Water Probectlon lesxon' L

g .'-.-fi-EncIosure :

"o Ron Fu’lan, PADEP Cg:ntrd Gfﬁe:c R

,/ Stephen McCauIey, PADEP Northwest Ofﬁcc ) ‘
Tnnothy Kelster, Bro¢kway Area Sewage Authonty




| Mtadhmed 3

é" .{% ’ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3 m g8 " REGION Il '
A F . 14650 Arch Street -
Philadelphia, Pennsylvania 19103-2029

' MrDanaAunkstDlrector - e
Bureau of Water Standards and Facﬂlty Regula’aon PR SEP 21209
.. - Pennsylvania Department of Erxvuonmental Protecuon ’ ' : .

" Rachel Carson State Office Bulldmg :
. 400 Market Street :

Harmsburg, PA 17105-2063

o . pern tr(PAOZ 3650) Included in these conts were
- :coneerns we had.on the development of proposed effluent limits for Total Dissolved Sehds
© (TDS). Subsequently, EPA Reglon 3 has notified the PADEP Northwest F Regional Office of our

g Obj ections to the draﬁ penmts for. Brockway (PA0028428) and New Castle (PA002751 1), and S

_?7Wyommg Valley (PA0026107) and North Branch Proges

— :',‘TerrAqua draft permrt

'the same procédures and assumptrons to devel_p TI

| .On August 1 1 2009 thy staff had the opportumty to meet w1th Ron Furlan J olm Wetherell and

- Tom Starosta of: your staff to discuss thes¢ TDS' i issues. Together with addifional mformatlon

' 'prowded by your office after the meetmg,.thrs opportumty allowed EPA to acquire-a better e

. ) perspectWe of PADEP’s methads for deVelopmg proposed TDS nmts As a result ouf cencems
' have been reduced to the followmg issues.” _ : .

: 'Monthlv 07-10 Calculatwns

: Pennsylvama defines Q7~10 ﬂowm the’ Commonwealth’s Chapter 96 regulatlons as "The L

~a y_azeragegﬂomhawccursonce_mﬂmqyeassf@r

actial or es’umated lowest 7 consecuti:

 a’streamwith unre_gulated flow, or the estrrnated minimim flow for a stream with -
regulated. flow." This definition i ‘*bemg apphed to the calculatlons for TDS efﬂuent

: 'does not prehlblt the B Department from lookmg at mdxwdliai months to calculate 12
o separate Q7-10 ﬂows fer the same waterbody PRLPE TR Ceen




Most of the water quality criteria established in the Commonwealth’s regulations at
Chapter 93, including TDS, was not derived as monthly values. The development of
“monthly” Q7-10 flows is inconsistent with the commonly accepted calculation approach
- of 2 Q7-10 flow and has not been the interpretation or approach used by PADEP to -
develop NPDES permit limits in the past. Monthly Q7-10 flows do not appear to be the
‘intent of the Chapter 96 definition. This is clearly not a typical approach for calculating a
Q7-10 flow, and this approach generates higher Q7-10 valites that could result in less .
stringent permit limits. EPA does not believe this to be a good precedent to set. NPDES
- -permits are to be written based on critical conditions and PADEP regulatlons / gurdance

use the Q7—10 as the cntrcal condrtron to protect aquatrc life. -

~ Therefore, in order to resolve this portlon of our objectlons, PADEP must reanalyze/
redraft the above mentioned permits to include calculatrons based on the normal “annual”

© Q7-10 calculations.

- Near Fleld TDS Analvsrs -1 800 mg/l Instream :

: .-,Based on the Inmted mfonnatxon avarlable to EPA regardmg the correlatron between. the

- Chapter 93 ¢riteria for Osmotic Pressure (OP). of 50 mOs/kg-and a TDS concentration:of

- 1,800 mg/l, combined with the fact that the “far-field” requrrement of 500'mg/l TDS at -
g ,,potable water intakes yields the more stringent effluent limit than the “near field” analysis
in all but one (Brockway) of the above draft permits, EPA recoends that these pts -

. include a numeric water quality based effluent limit (WQBEL).for. OB -based-on-the -

T existing Chapter 93 standard. This would take the place;of the “near field” analysis of

TDS and hmlt the dlscharge on water quahty criteria that is apphed at the. pomt dlscharge R

L & Therefore in order to resolve this portlon of our. Obj éctions to these draft penmts PADEP B
. must include both 1) the more stringent TDS liniits of the “far field” (based on an annual -
‘Q7-10 ﬂow) or inhibition of the POTW treatment process and 2) the WQBEL for OP

- V'.A(also based on an annual Q7-10 flow). -

, Fmal TDS L1m1ts '

: Accordmg to page 6; paragraph (2)(b)(1) of PADEP’s Apnl 1 1 2009 “Perrmttmg

Strategy for High Total Dissolved Solids (TDS) Wastewater Discharges”, POTWs

‘currently accepting: brine wastewaters. through an approved permit must alsobegivena
. final TDS effluent lmut currently proposed at 500 mg/l effective on January 1,2011. The o

C 'lrookway POTW was permitted to accept brine wastéwater through a permit action in. "~ .

w2007 Ttis unclear if or when the New Castle POTW was. approved to accept brme
. ‘wastewater under a previous permit. However, the-draft permit renewals for both -
e Brockway and New Castle incorrectly assume that POTWs currently approved undera

o penmt to treat bnnﬁ\?a’s’fﬁ‘v’ﬁt'e‘f‘are exempt from complymg thh the final average o

4 {:) Prmted on 1 00% recycled/recyclable paper wzth 1 00/ post-cousumr ﬂber and process clrlorme free. o
Customer Servzce Hotlme’ 1-800-438-24 4 - o



3

monthly limit of 500 mg/l. As a result these two draft perrnlts are currently written to
. allow the “interim period” TDS limits for the life of the permit. Intenm period lu‘mts
. should only be eﬂ‘ectlve untll December 31 2010 ,

- "I'herefore in order to resolve th1s issue, the draft penmt for Brockway and New Castle_
b must be corrected to mclude the ﬁnal lumt of 500 mg/l eﬁectrve January 1, 201 L.

In addmon, the followmg is bemg prov1ded not as part of our ob_]ectrons butasa comment

’ Pretreatment Prog

.. Strategy for HrghT
" i required.to-obtain EPA: b '
" authorized to nnplexnent pretreatment, EPA would have to make the determination that a’
- program is needed [see 40 CFR 403 8(a)] PADEP should contact EPA n srtuauons '

: EPA’s posmve determxnatron, the permrt Would need to mclude the proper language to .

. develop the prograim. Brockway curr ntly is’ _A t'requlred to havea Pretreatment Program

. -~ and the draft permit

- for Brockway (or any- other POTW that doésn’t currently have a program) to be required
o 10: develop an approved nrogxam he pernnt needs to mclude the proper per.fmt language .

~does ot have- language for Brockway to develop aprogram, Inorder .- .

obe an pproval or dlsapproval of PADEP’s Apnl I 1
ssolved Solids (TDS) Wastéwater Discharges”.

' ~‘Please note that thrs Ietter isn
12009 “Penmttmg Strategy fo

~ Instead, we have been re\aev\nngv these permits for support that they are protective of aquatic life - . .

and human health consmtent" ) "th the ( oﬁ ‘onwealth's Water quahty standards ’

-~

We recogmze all the effort you and your'staf .'have and contmue to put mto developmg

: :proeedures to imiplement TDS requnements in NPDES pe'mrts We beheve the above changes E - '

. will result in increased protection of receiving waters during the mtenm period, pnor to the
.;Depamtent’s planned deVelopment of apphcable TDS efﬂuent standards :

B In conclusron, 1t is: our. understandmg from your staff that PADEP will con31der these comments |

~and will: propose revisions to the five (5) permits mentroned -above. .Once these revisions _
- are recexved by EPA the; '-will be revrewed for cor onnance_ ith the above Our objectrons to -

o i CDrporate these
' recommendatlons

..«'

: : ’. w Prmted on. I 00/ reqvcled/reqyelable paper: Wxtlr 100% posr-consumer f ber and process chlorine ﬁ'ee. G

Cus?omer Servrce Hotlme 1-800-43; 8-24 74



If you have any questlons please contact me or have your staff contact M. Bnan Trulear at (215)
814-5723. .

Sincerely,

- . . o ,

< "ce:. . Ron Furlan PADEP Central Ofﬁce ,
- Kelly: Burch, Northwest Reglonal Office S
- David Balog, Northwest Regional Office - T
- Kate Crowley, Northeast Regional Office + -~ =~ = - 7 .
4 ‘Mlke Brunamonu, Nox:theast Reglonal Ofﬁce

Q.p Prmted on: I 007 recycled/recyclable paper with I 00% pos{-consumer ﬁber artd process chlorme free. :
: Customer Servzce Hotlme. I -800—438-24 74 B o .

.v'
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‘Brockway Area Sewage Authority : P 814-265-0830

70 Industrial Park Drive : , : F 814-265-0830

‘Brockway, PA 15824 o . E basa@brockwaytv.com

-February 28 201 l :
A 5 M4 / 2ol

- Mr. Stephen McCauley, EIT

Pennsylvania Department of EnvuonmentaJr Protectlon
230 Chestnut Street

Meadvrlle PA 16335-3481

 RE: NPDES PA 0028426
"APS ID No. 4
Brockway Borough, J efferson County

| Deaer McCauley, ‘

_ 'We have carefully rev1ewed the second’ draﬁ of the renewal NPDES permit, and -
- ‘supporting information, provided under your cover’ Tetter of February 4;2011. We wxsh to
» prov1de the following specific comments concernmg vanous provrswns and cond1t10ns on.
“the draﬁ as follows. - : : .

1. - ;BrOckWay Area Sewerage Auth_ority (BASA) obj ects to the inclusion of effluent |
- monitoring and limits for the parameter of “osmiotic pressure”. This objection is based on
the fact that osmotic pressure is'nota generally recognized. effluent monitoring parameter

. with. QfandardrzediestmethodssutherseusanevUSEBA%ppreveel»preeeéure»at%@GFRul—Bﬂéu e
'.In addition, the wastewater. pollutant to-be monitored and controlled by osmetic pressure S
s already tmonitored, with effluent limits gstablished, by the mcluswn of monitoring and:

. - effluent limits for total d1$solw3d solids. We.cannot econormcally justify monitoringand . .~ ST
' ,,regulatlon of one. pollutant using two different parameters, one of whmh osmotlc

'pressure 18, gomg to increase our momtormg costs S '

' ;‘The use of “osmotic pressure” as an: efﬂuent hmrtahon is not acceptable due to the fact e
“that this parameter is not defined by any generally reco gmzed staridard analytlcal method;
_ Regardless of the water qual1ty critetia given in Chapter 93, calculation of & penmt '
- ceffluent limitation based-on a water quality criteria, which has no scientifically valid, ‘ .
" recognized standard analytical method, is not acceptable to BASA We would also point - '

~ out that total drssolved solids essentially regulates the exact same parameter usinga

' ( generally reoogmzed standafd analytical ‘method, and is as protectwe of the env1ronment
- -as the oemotlc pressure Water quahty cntena ' : oy




2. -~ BASA objects to the inclusion of any monitoring for gross alpha, radium 226/228,
and uranium. This objection is based on the fact that no significant amount of radiation
has been reported in gas well production wastewaters in Pennsylvania. Our source of this
information is the presentation made by researchers from Bucknell University,
Lewisburg, PA, at the “The Science of Marcellus Shale” conference hosted by Lycommg

College in Williamsport, PA January 29, 2010

Monitoring for unregulated parameters, which have been shown by competent researchers
to not present a problem, is a waste of scarce BASA economic resources, We.would,
request that PADEP provide any data to indicate that these parameters represent any -

~ concern as to pollution of the ; recelvmg stream. :

.3. - BASA objects to:the requirement that a “Radiation Protection Action Plan” be
prepared. As pointed out in our objection to any. monitoring for radioactives, the only
study issued on this subject determined that radioactives are not a concemn for gas welI
* wastewaters. Again, BASA does not have the econorxrw resources to waste on useless

plan preparation.

We also note that the PADEP technical guidance document (385-2100-002), from which
the suggestion to include such a plan was apparently taken, is still a draft document and in
.no way binding at the current time. In addition, please note that a guidance document is-

* hot law or regulation, the exact wording concerning inclusion of a “Rad1at10n Protection

- Action Plan” is “should” -not “shall”, it is optional.

4 Please provrde the calculations used-to determine the mass lumts for total

di qsolved solids on. the,draﬁ_permltrSA is-concerned-that we.are NOT getting:t

- mass loading for the permitted 14, 000 gpd, but instead are being permitted at the loadmgs '

-from the average and maximum brine flows of average 8,782 and 11,520 gpd as'provided
to the PADEP in our letter of November 19, 2010. If the permitted 14,000 gpd is used our
mass Joadings would calculate as l7 585 Ib/day dally average and 29,161 lb/day da1ly '

_maxunum '

- fPle‘a'se‘ note that the gas-well wastewater accepted by BASA for treatment is production.
~ wastewater, not hydrofrac flowback, and is accepted from just a single firm, Da'nm'c

B -.'Energy, under contract. Further, please note that BASA has no “project consultant”.o
renewal of our NPDES permlt 50 please correct your fact sheet aeoordmgly



We will provide the PADEP with the data tised to determine the values reported to the

* PADEP in our letter dated November 19, 2010,

Ltrust that these comments will be carefully reviewed and a reply provided pn'o'r to issue

‘of a final permit. Please contact me diréctly with any questions or comrhents.
Sincerely,

. Timothy Keister, CWT.




NITTANY ENG!NEERING & ASSOCIATES LLC

A 4

Tel: (8]4) 364- 2262

Suite 1 )
28346 Earlystown Road Fax: (814) 364-226¢6
Centre Hall, Pennsylvania 16828 "nea@nittanyengineering.com

~ March 3,2011

S sn 37/

-.“Mr Sfephen McCouley, EIT/ '
-Pennsylvania Depdn‘ment of Enwronmem‘dl Proiechon .
230 Chestnut Street .

. Meadville, PA 16335~348]

Reference ' NPDES PA 0028428
- .APSID'No. 494075 -
Brockwoy Borough Jefferson Coun’ry

U ;:';z'Deo.r”Mr;;Mc.cdule'y.‘ i

, _' : On Beholf of the- Brockwoy Area Sewoge Authomy Boord l om oddressmg ihe second :
Ut - draftof the NPDES. Permlt for your consideration. lunderstand Tim Kelster, Chcurmdn of -
e "BASA elso submlﬁed you comment on this: moﬂer, dnd 1‘hls isin dddmon. .

Vo - l hdve been osked by the Board to’ specmcolly dddress fhe concerns of hmn‘lng 1he
e volume of naturol gos-relafed Wosfewofer ond proposed Mass. loodlng :

e Assumlng the lnﬂuent wcn‘ers fo ’rhe POTW contoun 500 mg/L. TDS usung hlsfonccd dota, we S

- . cdlculated the average TDS of the brine cominginto the POTW-to be 179,270.75 mg/L or L
BRI 1 A9 lbs/gdl and the maximum to be 333,383.42 mg/Lor 2.78 lb/gdl Just SJmply T
S mulhplymg the average TDS and 14,000-GPDyou getan averoge 1DS Ioocr ing of 20 860 .
- Ios and adding 1,982 1bs (fer average plant flow rinus bring flow at 500 mg/L) the tofalis. -
S22, 842 Ibs TDS. The maximum is 38,920:1bs plus-1,982 Jos for normal plant influent.gives . . -
40,902 Ibs. We:are reques’nng ihese volues be. used as’ they are fhe true hlsionc vdlues 1he; L

S pldm‘ hais recelved

e Also, 'rhere is noi a curren'r permn‘ hm!t for fhe cmoum of. bnne fhd’r con be dxschcrges 10 e
.. the plant, and the 14,000 gpd was used as a basis for initial calculations.- We-are ’
. requesting that there should not be an influent volumé limit to the dmount of natural: gas- .
- related wastewater: ond follow an.accurate means of hmmng this wosfesfredm uhhzmg o
. 1he mdss loodmg we are requeshng obove - . NI e

' i In summery, pledse Tevise ’rhe droft 10 increase ihe TDS moss limlf bdsed on ﬂ‘us dcfuol o
. “historical ariounts the plant: hos been ’rreoﬂng as shown above ond 1he ellmmohon of
qny mﬂuent gollon omounf llmlt :

Nlﬁony Engmeerlng & Assocnotes LLC
Engineerlng Surveylng cmd Consulflng Servnces :
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= " Mr.McCauley, ET . . . .
PADEP-Meadyville: .~
March 3, 2011 -
Page2of2 :

Should you have any quesﬁons or concerns, pleose. do not hesitate to contact me.

' 3|ncerelY: Zg '

Roberf S. Decker, PE
Presndenf :

- :rdecker@nittanyen'gineeﬁhg;éom L

cc: BASA -
NEA File #011-011
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Brockway Area Sewage Authority P 814-265-0830

70 Industrial Park Drive =~ . - F 814-265-0830

Brockway, PA 15824 : -E basa@brockwaytv.com
Tune 9, 2010

Mr. Stephen McCauley, EIT - e ]

Pennsylvania Department of EnviroMentalﬁ%;%thﬂ\%‘t r\\\f l 5 D

- 230 Chestnut Street -
Meadville, PA 16335-3481 JUNTS Zﬂll

EIXVLJ'.". IR 38 A prow QthQ‘l
Her Lhws a8t Rm,].ondl Off»Ce

' RE: NPDES PA 0028428
" APS ID-No, 494075

A Brockway Borough, Jefferson County

‘4 ,Deaer McCauley, _

‘ We have careﬁﬂly reviewed the tl]lId draft of the renewal NPDES perm1t, and supporlmg '
information, provided under your caver letter of March 17, 2011. We would like you to
- consider the following comments concerning various provisions and condltlons on the
-draft as follows. Please also be informed that we reserve the right to appeal any provision.
‘or cond:ltlon 0n the 1ssued permlt to the- Enwronmental Heanng Board for adjudication. -

Sl Brockway Area Sewerage Authonty (BASA) objects to the inclusion of efﬂuent .
.-, monitoring and- limits for the- parameter of “osmotic pressure”. This objectlon is based on
* the fact that osmiotic pressure is not a generally recognized eﬁ‘luent monitoring parameter.

e R f“—“wzth standardized test methods; we conld find 16 USEPA approved procedire at40 CFK
‘ - 136.In addition, the PADEP Document: 391-2000 008 provided with your cover letter
spec1ﬁcally notes that it is an “Interim- Method”, “not an adjudlcatlon or regulatlon” and

1its apphcatlon is at “admzmstrauve d1$cretlon”

e L The ‘wastewater pollutant tobe momtored and controlled byosmotlc pressure is already :
. monitored; with effluent limits established, by the inclusion of mionitoring and effluent
- limits for total dissolved solids. We cannot economlcally Just1fy momtormg and -
regulation of one: pollutant usmg two different parameters, orie of which; osmiotic
pressure, is going ‘to increase our’ momtormg costs. ‘1 would also ‘point out that tota]
“.dissolved solids is a widely used:monitoring parameter and that most laboratories are. -
o 'both equipped and expenenced in ruhning th the test for a typical charge of $10.00 to -
7 $15:00. In contrast, many laboratories-are not eqmpped with the specmhzed test unit
.. required to run osmotic pressure, “These single parameter units typically cost $7,000 to -
.- .:$10,000 and can. only be used for this specific test, in contrast to the total chssolved sohds o
N eqmpment whlch is general use laboratory eqmpment. : = o

e The use of “osmotlc pressure asah efﬂuent hm1tat10n is not acceptable due to: the fact
- thatthis parameter is not defined by any generally reeogmzed standard. analytical .-
o ‘4 »method Regardless of the water quahty cntena glven in Chapter 93, calculahon of a



©srepresenit any conicern as

perthit efﬂuentclimitation based on a water quality criteria, which has no scientifically

valid; récognized standard analytical method, is not acceptable to BASA. We would also -

- point out that total dissolved solids, which is in the draft permit as an effluent standard on
_ amass bas1s regulates the exact same environmental affect, using a generally recognized
standard analytical method, and is as protective of the environment as the osmotic
_pressure water quahty criteria. So, the Department is requested to use its “adnnnrstratlve
drscretro > and remove osmotlc pressure from the draft penmt o

2. BASA obJects to the mclusron of any momtonng for gross alpha, radium’ 226/228, 4 ,

and uranium. This ob;ectron is'based on-the fact that no significant amount-of. radratlon _
has been feported in gas well production wastewaters in Pennsylvania. Our source of this
information is the présentation made by researchers from Bucknell Umversrty,

' . ,Lew1sburg, PA, at the “The Seietice of Marcellus Shale” conference hosted by Lycom1ng

' College in Wﬂhamsport, PA, January 29, 2010.-

Momtormg for unregulated parameters, which have been shown- by competent
- researchers to not present a problem, is a waste of scarce BASA. economic resources ‘We:
-« had-réquested-that the D lepent"‘ rovide any data to indicate that' these parameters.

- on the last draft permit application: We have not seen ‘anly reply to our request and thus
.‘conclude the Department hasno: factual basis for requiring BASA: to monitor for these
. three parameters: In-addition;'vety: few laboratories in the cotntry are cértified for

- - radiochemical ‘analysis and one we contacted indicated a cost of about $200+ per sample

- for'thethree parameters on:ithe: draft ermit. ‘At two samples per month, that totals $4,800

. just-for the analysis; fiot counting in-atiything for the sampling and shipping costs, Our |

n of the receiving stream in the comments submitted .

 -Appendix D;; shows it tobe d

L i3, BASA objects to:the: reqmrement that a “Rad1at10n Protectron Acnon Plan” be

. 'prepared As pointed out in our objectlon to arly ' monitoring for radioactives, the only -
- study published on this subject dctermmed that radroactrves are not a concern for gas
. Well Wastewaters : : - .

B .,Rev1ew of thecrt Gurdalce ocument fora Radratron Protectron Act10n Plan,
ed-for & solid Waste facrhty, not a POTW. We cannot

understand ‘why the Department has made the penmt statement “:- is required due to the

high concentrations of TDS in the ‘effluent resultmg from the acceptance of fiatural g gas— -

- related wastewaters. ‘To: our knowledge, there is absolutely no connectron between

S lngh levels of ’I'DS and the presence of radratron '

EER One studyhas been done on treatment of Marcellus hydrofracture ﬂowback wastewater?' "': PREE
~which produced two solid waste: sludges “bariuth’ and “calcium”. These twa sludges '

A 'represenhng a substantial concentration of any radroactrves present in the untreated
B wastewater w’ere yzed wrth the*followmg results obtamed e '

g ;;typrcal residential sewer charge i $49 OO/month 50 that is equal to about 98 months of: - . “ »




Barium shudge: Uranium: 30.8 pCi/g -
Radium 226/228: 557.1 pCi/g
Calcium sludge: Uranium: 0.142 pCi/g :
‘Radium 226/228: below detection limit

TheSe amounts of concentrated radioactives aré insignificant and indicate no-need for a

" Radiation Protection Action Plan for the BASA facility. In addition, the permit strictly

limits the maximum amount of 'gas production wastewater whlch can be processed, whlch
" limits the potential for radroacuves in the plant efﬂuent

A prehmmzuy evaluation of the Appendix D requrrements shows that the cost to BASA
- for such an inappropriate plan would be in excess of $150,000. Simply put, BASA does A
not have the economic resources to expend on such an unnecessary plan.

In addition, please note that a guidance dooument is not law or regulauon, the eXact ”
wording concemmg inclusion of a “Radratlon Protection Acuon Plan” is “should”; not

“shall”, itis optlonal

4, Please prov1de the calculatrons used to determme the mass hmrts for total

" dissolved solids on the draft perniit. BASA is concerned that weare NOT getting the
. mass loading for the perrmtted 14,000 gpd, but instead are being permitted at the loadings

from the average and maximum brine flows of average 8,782 and 11,520 gpd as ‘provided
* to the PADEP in our letter of November 19, 2010. If the permitted 14,000 gpd is uséd our
- -mass loadmgs would calculate as 17,585 lb/day dally average and 29,161 lb/day dally
J . :

“Please fiote tha he gas well wastewater aceepted by BASA Tor freatment is production -
wastewater, not hydrofrac ﬂowback, and is accepted from Just a single ﬁrm, Dannic
: Energy, under confract. : .

, 5. We note the addrtlon of fotal alkahmty and sulfate to the reqmred monitoring and
‘reportmg portion of the permiit. These are not typical monitoring requirements fora -
,POTW and we are requestmg that'the Department Justlfy the1r mclus1on in the penmt

. Pleass note that gas well produc‘mn water does not contam any substantlal amount of
-~ sulfate, generally less than 50 mg/l, while the rece1vmg stream, Little Toby Creek, has a
‘substantlal sulfate Ioadmg due to abandoned coal mine acrd dlscharges

N 'Agam, since the Department requires that all analytrcal Work be performed by costly »
. PADEP certified laboratories, BASA.objects to any additional monitoting requxrements
that have no: techmcal Justlﬁcauon on the basis of excess cost :




6. As barium, strontium, bromide, and chloride are known constituents of gas well
production wastewaters we have no obj ectton to mclusmn of these para.meters on the

4 permlt

~ The data used to determme the Values reported to the PADEP in L our Ietter dated
' . November 19 2010 have been sent to the Department by e-maﬂ

I trust that these comments w111 be earefu]ly rev1ewed and areply prov1ded prior to issue
‘of a final permlt Please contact me dJrecﬂy with any ques’nons or comments. :

B 'Smcerely,

%ma,« '

TomCorbett“ff“ S




© DearMr. Mc':Coul'ey:

Abinderd T
NITTANY ENGINEERING & ASSOCIATES LLC

A4

Suite 1 ' . : Tel: {814) 364-2262

2836 Earlystown Road - : Fax: (814) 364-2266
Centre Hall, Pennsylvania 16828

JdnUory 27,2012

2/8/1912_
Mr. Sfephen McCcu!,e§ EIT

-Pennsylvania Department of Envurenmentcl Protechon

230 Chestnut Street

- ‘Meaduille, PA 16335-3481

-REFERENCE: NPDES PA 0028428, RENEWAL FOURTH DRAFT

APS ID NO. 494075
BROCKWAY BOROUGH JEFFERSON COUNTY

" On-Behdlfof the Brockway Area Sewage Authority Board, | wanted to thank you for yout
“and the Department of Environmental Protection (Depariment) input and consideration -
for all of our-comments on the pending NPDES renewal. | am oddress:ng fhe fourth draft

Sof the NPDES Permit for your fi final consuderohon : .

‘Our commenfs are as follows

neo@mﬁdnyengmeenng com

1 .The new proposed hmn‘s for ‘DS have ‘both a mass Ioadmg hmlt cmd Q.

o concenfro’non limit. Qur overall concern on having both limits is that one ¢ould: be
- within the limit-while ’rhe other could be’ exceeded pending flow conditions. We
are not sure how this can be effechvely regulated goung forward. Pléase consider -
~our request to eliminate the mass limit of DS and only have the: concentration -
lirnits of 4 274 mg/l Avercge Mon’rhly and 7, 960 mg/l Ins’rcnidneous Max '

2., B .For- the tmplementohon of the Radlcn‘lon Protechon Ac’non Plon, we. request the

Depqn‘ment provsde us. wﬁh a. reasoncnble lmplemenfahon schedule to get ln_ .

_Achon Plan wnthm fwelve (12) monfhs from the |ssuc1nce date of fhls perml’r)

8" We would like to have the ophon of “redicing some *of - the" monitoring

requiremerits of some constituents that have ‘been added to the permit due to-

acceptance of gas wastewater énd/or the. frequency of those parameters if it is
determined over the course of: the first year thdt nothing of "environmental
SIgmf'cance has been identified as a concem as a special condition fo the.
permit. We would only petitien for this if it can be determined mutually with the
‘Department that the. constituent: bemg monn‘ored is at.a. levef fhat will not be a
'concern moving forward. :

. Nichy Englneering & Assocmtes LLC o
Engineenng Surveylng and Consultlng Serv:ces -



s Mr.McCauley, EIT . . -
PA DEP-Meadville = -
January 27, 2012
Page2of2 -

Thanks again for your consideration of our comments. Should you have any questions or
concerns, please do not hesitate to contact me.

Sincerely,

g

Robert S. Decker, PE
President L

rdecker@nitfanyengineen'ng.g;qm: L

cec: BASA «
NEA File #12- 011




' School of Law

Environmental Law Clinic

Fe’bruary 6, 2012 .

- Departnient of Environmental Protection, Meadville Office
Office of Water Quality
230-Chestnut Street
" Meadville, Pennsylvania 16335- 3481 :
Attn: John Holden )

Univefsity of Pittsburgh

V. INsorhedd (ema ved )

{Use this address for U.S. Maif)
P.O. Box 7226
Pittsburgh, PA 15213-0221

Sennott Square, Room 5207
210 South Bouquet Street
Pittsburgh, PA 15260

© 412-648-1300
Fax: 412-648-1992

»WP@@
File '

Re: Ridgway Borough STP (PA0023213), Brockway Area W W’?l P (PA0028428)

’,Dear Mr&l’he%

- . Lam writing on behalf my client, Clean Water Action, to request a- 15—day extension
under 25 Pa. Code section 92a.82(d) for the public comment period for two facilities: (1)
Ridgway Borough STP (PA0023213), and (2) Brockway Area WWTP (PA0028428). These

- permits were ‘both noticed in the January 14, 2012, editi’on. of the Pennsylvania Bulletin.

-Blease-resp@nd to- theadderess—@r—e—ma}l belew»- e

Emily A. Collins; Esq., eacSO@pltt.edu.
, Rayza Santiago, rrs38@pitt.edu’
R Neil Bakshi, neb28@pitt.edu
- University of Pittsburgh-

School of Law — Env1ronmental Law Chmc |

* P.0. Box 7226 o
Pittsburgh, PA. 15213-0221

Smcerely, '
Emlly;" Collms A Rayza Santiago -
Sypervising Attorney - Certified Legal Intem

P i r .. - 3 . A
~Ne 11 laksh.l .
Cemﬁed Legal Intem




McCauley, JStebh_en

From: Balog, David

Sent: .. Monday, February 13, 2012 1:14 PM UL
To: o eac50@pittedu; rrs38@pitt.edu; neb28@pftt.edu

Cc: - Hutchinson, Robert; McCauley, Stephen; Holden, John
Subject: - s response to your letter of February 6, 2012

Attn: Emily A. Collins, Rayza Santiago, Neil Bakshi L o N

This email‘responds to.your February 6, 2012 letter, writteri-on behalf of your client Clean Water Action, to John Holden,
P.E., Clean Water Program Manager, of our office. Your letter requests we extend the public. comment period foran .

b addltlonal 15 days, for both the Ridgway Borough STP NPDES renewal (PA0023213), and . Brockway 4 Area WWIP
" NPDES renewal (PA0028428). This request is pursuant to 25 Pa Code §92a. 82(d) Notice of both permtt ref s was

published in the Pa Bulletin on January 14, 2012

- ‘We are. grantmg your request. You now have until February 29, 2012 to submlt any wntten comments on: these penmts for
our cons:deratlon Please contact me thh any questions on this email response o :

{
-

Davud G. Balog, P.E. | Envnronmentat Engmeerlng Manager
PA Department of Environmental Protection . _
- Northwést Regional Office — Clean WaterfProgram R o R
- 230 Chestnut Street Meady 16335 . .
Phone:. 814~332—6328[-A-Fax‘ 814-332—6121

WWW, depweb state.pa.us




Fle

©) Umver51ty of Plttsburgh

{Use this address for US Mail)

School of Law  fo.Box725

Environmental Law Clinic - Pittsburgh, PA 15213-0221

. Sennott Square, Room 5207
" - . 210 South Bouquet Street
February 29, 2012 - Pittsburgh, PA 15260

412-648-1300

M. Jon Holden D RECE TES

Director, Clean Water Program a MAR 02 2012

2

_-Pennsylvania Department of Environmental Protectlon o
Northwest Regional Office. ' . ' | Environmental Protgction

Northwest Regional Office

230 Chestnut Street °
Meadvﬂlc Pennsylvama 16335

© Res , Comments on NPDES Permit Renewal for Brockway Area WWIP. (PA0028428)

- :Deaer Holden,

R On, behalf of our chent, Clean Water Action, thank you for allowmg us to comment on
- the tecent National Pollutant D1scharge Elimiination System (“NPDES”) permit- renewal
- -application -for Brockway Area Sewer Authority (“Brockway”). noticed on January .14, 2012..
- Many existing facilities in Pennsylvania  are now accepting wastewaters associated shale gas
- drilling operations. The Pennsylvania Department of Environmental Protection (“PADEP”) has

" begun to see permit renewal applications for these existing facilities, and we urge the PAD‘?P to

' oons1,der these permlts carefully to ensure that proper efﬂuent limits are nnposed

- . Ow chent believes that the ‘current penmt does not imposeé adequate limits on pollutants
commonly found in shale gas “extraction ‘wastewater. Spemﬁoally, the proposed National

. - Pollutant Discharge Elimination System (“NPDES”) permit for Brockway does not impose limits

- for chlonde barium or bromide, and allows for the dlscharge of very high concentrations :of :
. Total Dissolved Solids (“TDS”). We urge the PADEP to review the renewal permit application

= for the Brockway facility to ensure that the most stringent of the” three available effluent

".11m1tat10ns — technology-based, water quahty-based or Pennsylvama s Chapter 95 standards -
.. are. unposed , , _ ,

L Factdal‘Background - ‘
* The drastic i mcrease in ﬂle extraction of natural gas,. espoclally shale gas, has prompted

3 numerous facilities in areas of Pennsylvama, Ohio, and West Virginia to. begm accepting natural

- pas-related wastewaters. Many of these facilities, however, 4re not equipped with the technology

o _ required to adequately treat shale gas wastewater. -As a result, many of the pollutants found in
- this natural gas wastewater are bemg dlschargd into. local water bodies.- . C .

\



T The EPA and PADEP. have both realized th13 problem and have taken lmtlal steps:to o
Sl remedy the situation. - In'mid-2011; the PADEP asked local dnllmg Operators 0 cease sending " - 7
o their: dnllmg wastewater to POTWs. and CWTs that d1d not have the technology capable of -
effectively treating this wastewater before d1soharg1ng Among the. fac1ht1es listed in the letter- -
were the: Brockway Area Sewer ‘Authonty and the Rldiay Borough Dnller operators were 1

" " asked to stop-all deliveries of wastéwater fiom natural gas ‘diilling ‘opetations-to these facilities -~ 7. ;.-
o because ﬂley are not equlpped to handle wastewaters effectwely The next step, as outlmed m.' e

'Ihe EPA has also taken the m1t1at1ve in attemptmg to mandate fac1htles Ilke Brockway to. " L
nat ~réla ed;Wastewaters In: September of 2011 the EPA Reglon itg ofﬁce; v e

SR We urge the PADEP on behalf of our chent, t0 take a hard look at the propbsed efﬂuentf SRR
P hmlts for the -Brockway -peimit; rénewal.to” ensuré that the -acceptance of natural gas-related. . .7

S wdstewaters at the Brockway facxhty do not result in the dJscharge of hlgh leveIs of pollutants inco

' .?.f':thewaterwaysofPennsylvama. RO T A

B II Comments

NPDES permlt renewal that mcludes lngh lumtauons » .f =

ﬁbfacﬂlty dlschargmg poIlutan" e : S ito. -
i*.,ﬂifee genelal:cate Jol ef : as .' 1‘- .' ‘,.?:":”'

SEITERLr a. The Brockwa.}’faczllfy lsacceptmg lndustrzal wastewater w:thoutpretreatment. SR
Y Therefore, Part 437 efﬂuent Izmu‘atwns should apply S et

- i : E The Brockway facﬂlty 1s acceptmg trucked-m mdustnal wastewater from mulhple oﬁ’-A S
A jsn‘.e operauons w1thout pretreatment and s0, therefore' should be sub}ect to the technology—based P




- any hazardous or non- hazardous mdustnal wastes hazardous or non—hazardous mdustnal
wastewater,; and/or- used matenal reCerved from off—srte” are considered - “CentrallZed Waste

Treatment” (“CWT”) facﬂrtres

'Gurdelme (ELG), which is: used by states to 1mpose technology—based effluent’ hrmtatlons on.

T drschargers for both. coalbed methane development. wastewater. and shale. gas. deveIOpment o

" . ‘wastewater.” S EPA took- public commerit on the proposed schédule for finalizing: those. ELGs " -
- (coalbed ‘methane ELG in 2013; shale gas. ELG jn’ 2014) For-the time being, EPA has'endorsed - - -

' ""the use of the Centrahzed Wastewater Treatment ELG for treatment facilities: acceptmg shale gas _ L :
s ‘wastewater.® The Part 437 ELGs are separated Jinto four categones A (Metals Treatment and. o
S Recovery), B (011s Treatment and Reoovery), C (Orgamcs Treatment and RecOVery),'and AD o

5 sewage but also Wastewater from natural gas-related dnllmg operatrons Because the faclhty o “

o is planmng on receiving: multiple types of wastes, and because the facility is. outﬁtted only forthe .. R
. -treatment of sewage and not for the treatment’ ‘of multrple dlﬂ‘erent wastestreams, we beheve that R

L ;‘-' -the Brockway factlrty should be sub_]ect to the prowsrons of Part 437

The PADEP should utlhze the Part 437 ELG 8s - a basrs for the development of. :

- technology-based efﬂuent limitations for the. Brockway facrhty becau\se Brockway has proposed I

to accept multiple -wastestreams via, untreated trucked -wastewater rather than accepting . <. .
R pretreated mdlrect drscharges To requrre the Breckway facrhty who has made it clear that they AT

S .dlscharge of banum and other pollutants assocrated with natural gas dnllmg 1s necessary because IR
. :the Brockway facrhty meets tne apphcabrhty requu'ements of Part 437 10 S

: :':4; . 'Facﬂrty, NPDES PA0253723-A1, Masontown Borough, Fayette County Jamuiary 4; 2011, page 6. S oS :
- * This is. explicit and implied from Brockway sNPDESpernntrenewalnotlcemthePA Bulletm. IR
1940 CFR. §437.1, S PRIV

:'"'~."4oCFn§4033(1<)&(p)(2011) LR e e e e e

..o M WEST VIRGINIA RESEARCH INSTITU’IE ZERO DXSCHARGE WA’I‘ER MANAGM FOR! HORIZONTAL SHALE GAS
* . DEVELOPMENT: TECHNOLQGY STATUS ASSESSMENT, éit 2 aVazIable: af http /Iwww netl doe gov/technologres/otl-

", gas/publications/ENVreports/FE0001466_TSA.pdf. .
" 13‘U S. ENVTL PROT, AGENCY GUIDANCE MANUAL FOR PREVENTH\IGIN’I’ERFERENCEAT POTWS at 10

I. ’f Problems wzth Dtsposal Com‘ammatzon, PI’ITSBURGH POST-GAZETI‘E Oct. 4 2009 (“The U‘S Envxronmental

e Protection Agency, wans against ..

x Alternatlvely, it the PADEP does not consxder the Brockway facﬂrty to meet the S
RIS ‘appheabthty requirerients of Part 437 as a CWT facility, then the' Department should providea
... .clear basis for'concluding that trucked wastewater without-any pretreatment will avoid the threat - “
R interference. or- pass-through ata POTW 'For rnstancef “the high' salt concentratrons are:-

T detrimental ‘o < L L [POTW]: dxgesters” in: many instances.? : Also; cer'tain'concentratlons,of,'”3_‘;'_ LT
; .dlssolved metals as’ well as pH ‘can increase the nsk of treatment process mhlbltlon, and S

‘:;2'::,"540CFR.§4371(“Genera1Applrcab1hty) s B T S S S
“*f6 76 FR: 66286(Oct 26 2011) T

:. . 7 I d- : . N .. . P .- . - . P . .
& Water Quahty Protectron Report, Shallenberger Construcnon, Inc Ron Industnal Wastewater Treat:ment

[acceptmg 01l and gas wastewater] because the sewage plants aren’t equrpped :4 - " n E .‘

H
{
:
H



R consequently, increase the threat of mterference Ot pass-through 14 Furthermore during the .~ ..
- process of drafting the, penmt for the ergway facrhty, DEP staff themselves expressed conicern”, v <.

’ over the fact that chlorides can interfere with sewage treatment at certain concettrations. BAn. &0
ternal DEP e—mall states that, at 4 OOO mg/L, chlondes wﬂl start to 1nterfere w1th the b1010g1ca1 LT

:;'-Clean Water Act requlrements, Brockway risks- inhibiting the. S

. program craﬁed accordmg

treaunent processes at its. faclhty throughits acéeptance of oil-and gas wast)eWater especlale

oked Wastewater Tor: the Brockway faclhty has: the capabﬂlty to treat for ne N

) _;5'.';:1'1 end ty'pic'auy found n conltied; meihane. and shale gas dnllmg Wastewater’ alich d: ik
L -analyzo the ‘water. quality.;impacts :0f those pollutants on -Little: Toby Creek, Tn Brockway gt

- _ 'Summary of .Recelvmg Strea.m Data,i submltted along thh then: NPDES permlt renewal:j

...... 4. pollutant of concérn for gas '

3 f - Addrtlonally, evein: though brode has been recogmzed
el -development Wastewaters, bromrdes are not reported in the NPDES perrmt renewal apphcatlon-."-' IR

oo tq removeTDSoranyofthe chemrcalsthewatermaycontam. Ofeven more concern, IDScan d' ruptthe plants e e
S LT preatment of okding y g A AT

T M40 CFR. §403:
<7 'POTWS, at 6-10,23:25:€ : R
Ll lglntemal E-maﬂbyThomasP StarosmtoRobertHutchmson, etal (Apr 8 2011 at3 54PM) S .' S "~ .




- at.all. Smce they aré a major. part of dlscharges from naﬁlral gas-relatmg operatlons and smce,'-:- S

‘waterways,’

they are . already affecting Potable: Water Supply: uses. of several Westem Pennsylvama
the PADEP should analyze the potential impacts of bromide concentrations present - .

' 'm Brockway s proposed eﬁluent. As descnbed 1in detall below even When water quahty cntena-. B

. Waterways

T aquatlc hfe when found i hlgh eoncentratxons 23 the PADEP should work to it the dlscharge;

. ." resultmg in' pollutlon to any surface waters of the Commonwealth of Pehnsylvama 'Ihe o
.+ word | pollutlon” is.defined in the statute and is given a very. broad mearing, but the. main goal of U
. the provision’ 1s to proh1b1t the: dlscharge of “hatmful, detrimental or injurious”: substances into-: . -

m Chlonde. tox1cs at tox10 levels

The Clean Water Act proh1b1ts the dlscharge of tox1cs in. toxxc amounts 2 SmCe the'. S
‘.PADEP has recognizéd in the past that chlorides found in d1scharges ate considered toxic to ~

L surface waters Chlonde m hlgh concentratlons is tox10 and falls Wl.thln thls proh1b1t10n LT

As it currently stands Broekway contends that they are not subject to the Chapter 93. RS

: Ev/'iPotable ‘Water Supply water quality standards- because the distance between: the’ facility outfall T
"“and the’ nearest public water supply intake is over 60 miles downstreamn.. Generally, theirclaimis. = -

- that there is enough area- to alicw fot s1gmﬁcant d11ut10n of certam substances norma]ly lnmteda ST

. though, toxic substances are: not dependent ‘on. these mtake locat1ons = toxic. substances are. S
.- 7. limited based solely on- discharge amounts, As a resilt, chlorxues should be evaluated separately .
.. by, the PADEP to «determine. adequate limits. to' ensure. the protection: of - “indigenous aquat1cﬁi R

o communities.”

:.-;f B aquanc hfe of h1gh chlonde dlscharges to: L1ttle Toby Creek.

26 e strongly encourage-the PADEP- careﬁﬂlrexmnme the potentlal“lmpact o0 R "

D1ssolved Sohds (TDS) concentratlons” (what is.now’ 25 Pa Code § 95 10 “A study condueted by the
' 'Envzronmental Prbtectlon Agency (EPA) the Depaltment and the Allegheny County Health Department (ACHD)

,;f"hap //wwwpost-gazette com/pg/11072/1131660 113 stm,
225 Pa Code § 934, -

ST P33USe. § 125 1(@)(3) ‘(201'2) “Ttd 1s the natlonal pohcy that the dxscharge of toxio pollutants m toxxc amounts be
L paroh.lblted .................. .

40’ PaiB. 2264 May 1 2010 http //www pabullenn com/secure/data/vol40/40 18/771 html

T #3sp, S § 691 401 (2011)

T Commonwealth such as. wﬂl create or is likely to create anuisance’ of to render such waters hannﬁll, detnmental or PR
*.:. dnjurious.to pubhchealth, safety. or welfare, or to domestic, mummpal, commercxal, industrial; agricultural; .- R 1-.: R
e ..reoreatlonal, arottier legitimate beneficial uses, or to hvestock, ‘wild animals, birds; fish or other.aquatic life; s
' '-mcludmg but not lnmted to sueh eontammanon by alteratxon of the physwal, chermcal or biologmal properties of o o

i??_ o




L lrockway not: only has no efﬂuent hmlts for the drscharge of bromlde but they also drd
: ~not dlsclose that thelr wastewater mﬂuent Wlll contam any conoentratron of bromlde ThlS is-
S ,wastewaters and wastewaters ﬁ‘om those natural gas dnlhng activities very. often contain hlgh AR i
.. -concentrations of bromide.?” “This lack of water quality based standards combined with thesharp .- ...~
© .-+ and- dramatic increase,ini natural gas drilling operations.in Pennsylvaria: i in recent years has Sl
SRR created a dlre srtuatlon for the Commonwealth’s waterways and water supphes ~~~~~~ SRERERT

by Stanley States at’ the Prttsburgh Water and Sewer Authonty.:'::?’ :
Zhow dangerous ﬂus situation has. beeem ‘high sof

IR .'.protectron of “exrstmg uses,™ mcludmg potable water supply ‘uses; of waterways it is necessary.: -

L 1o develop lnmts for the d1s 'harge of bromrde into; the waters of the Commonwealth Waterways o

s :http //www epa gov/reg10n03/marce11us shale/pdﬁletter-padep-te-epa7-26-l1 pdf L
See supra note 17 see alsa_Hope ‘Don: By "'d “ﬂlevels mM’enongahela Rrver rosem 2010 remam hlgh

o = 'Hopey, Don & Hannll, SeanD Pa.a Maroellus wastewater shouldn’t go to treatment plants : ﬁn‘rSBURGH POST-
LY GAZETTE: Apnl 19, 2011. http.//www post-gazette com/pg/11109/1140412-100-0 stm R
o P States, ‘Stanley, et al, Bromiide fn-




_ further rmpacted by hlgh concentratrons of bro'n'n'de The PADEP should evaluate b’r‘o’r’mde_ i
‘concentrations in the Brockway facility’s proposed d1scharge to. determine if effluent limits or -
permrt conditions are necessary to protect the ex1st1ng uses of Ltttle Toby Creek and downstream -

exrstmguses . S R

¢ The PADEP dzd not descrzbe why it used rriaximunt values dtscharged ” rather than
prekusly authonzed ZDS loads.i in determmmg the TDS llmzts based on, Chapter 95

In August of‘ 2010 atiew sectlon Was. added to T1tle 25 of the Pennsylvama Code dealmg]‘ : .: o
L wnh new and expanding tass loadings of TDS.” H “Chapter 95 of Title 25 deals specifically with. =~~~
= s new and eXpandmg so urces of TDS and nanements stnct standards for those facrhne's' thatg"';":

the adnnmstratlve “craoks” left by the Chapter 9575 hst of exemptrons, mcludmg, allegedly, the SR
Brockway fac1hty in Jefferson County We ask that the PADEP- please provide us with. therrj; e
explanatron as to why the Brockway is cons1dered exempt from the efﬂuent lnmts m Chapteri. S
95 10 mthelr response to comments I A

Pt Chapter 95. 10 specrﬁcally targets facﬂrtres and operators dlschargmg hlgh levels of TDS ;'-; H
SRR These standatds, unlike the: technology-b‘a‘s'ed standards and water-quality standards nnposed at”
the. federal level, enforce “end-of-pipe”. standards for facilifies . dlschargmg wastewaters from . <
natural gas dnllmg operatlons, regardless of the technology avarlable or the assmnlatwe capacrtyn R

drscharges of TDS but also mcludes other chemrcals related to. natural gas drrllmg operatrons :
. “However; some facilities aré exempt from these standards, as they were authorized to discharge -~ - .
prror to"the: enactment of the new. standards:? . Hence,. only facﬂrtles Wlth new and expandmg L

;—; —-~—#—mass loadmgs efTESaresubjectto*chapter% standards R T T PR

On page 3.of the Fact Sheet for the Brockway faclhty $ draﬁ NPDES perm1t DEP states -

‘that “[dhe linits for TDS are water quality:based on Chapter.95.10 based o th oaam:

does not state the prevrously drscharged TDS concentratrons were “prevrously authonz under S
ki permrt ‘that authorized the “acceptance; treatment and d1scharge of TDS™. pursuant to: Chapterj-, EEIE
95 IO(a)(l)(u) DEP should determine whether & prevmus authorlzatlon e)nsted for acceptance . f»,: L
“treatment -and - dlscharge of 'FDS , under BrOCkWay s prlor “NPDES’ pern:ut "-Once ‘that-~ .-
- determination-is ‘miade;, DEP- should - descnbe the- congeritration- (ot mass loadmg) that was -~ -~ "
prekusly authonzed and the net mcrease in TDS AsS: leadmg in thelr response to comments; * L

...... 3“,’ZSPa Code§95 10, T T T

":. % PADEP Letier to EPA, Juls y. 26 2011 avarlable at h‘tp //www epagov/regron%/marcellus shale/pdf/letter padep- T
to-epa7-26ill pdf (PADEP askmg EPA to consider promulgation of ELGS for shalé gas wastewater; PADEP. statmg SR
-that they will ook at individual NPDES permit renewal applications from 15 facilities accepting shale gas - SRR
wastewater under the Chapter 95. 10 exemptlon to deternune Whether “more stnngent hmrtatlons and condltrons are el

L 8625PaCode§95 10(b)(3) { o
O 3725Pa Code§95 1o(a) .



o . -atall;, These substances are oommon to natural gas-related Wastewaters and would hkely notbe .-, .-

o ... eliminate : TOCesses prior to’ dlscharge in Little: Toby Creek. We believe: the. .- |

. ,"PADEP should reexamine- the efﬂuént lirnits- Mposed on the Brockway faczhty to ensure that

R :»these substances e 1ot dis fharged in hlgh concentratlons




“;ﬂoum,,s

sn UNITED STATES ENVIRON_MENT AL PROTECTION AGENCY R E@ EHVE D
““@ ST REGION Ii -
2 Y | 1650 Arch Street | MARI9 202
M o - Philadelphia, Pennsylvania 19103-2029 - B
% O’; ) . ’ ' Enviromnental: VPr_otection
'1’]:4( PROY ?—0‘(\ Northwest Regional Office

 Mr. Kelly Burch, Director L o
-~ Northwest Regional Office : ' , ‘MAR T 4 2012
' Pennsylvama Department of Envuonmental Protectlon " o

- -230.Chestnitt Street
' Meadvxlle Pennsylvama 16335-3481

V-‘.,.;Re NPDES Peintit No. PA028428 -':f O T
BrockwayWWTP . IR e e
Brockway Borough, Jeﬁ‘erson County o

f Deaer Burch

o On September 21; 2009 the U. S Enwronmental Proteotlon Agency (EPA) obJected to
the draft National Pollutant Discharge Ehmm ! lon,System (NPDES) ie”rlm:c geWal forthe -

' abeve-referenced favmty wlnch was revelved’ by th "EPA ofi June 23 009.: The d.vaf“ permlt 1 N

= _.",uecefﬁbe—r-zo 2011

" Morithly O7:10 Caleulations : ~
' f PADEP had used a monthl ’7-10 determmauon to analyze’TDS efﬂuent requnements The

::\ ‘ “j_,the Chapter 9% deﬁmﬁoﬁ. YNPDES permlts 5 ] oped:
" PADEP regulatxons y guldance use the Q7-10as the'c eal ccmdmon : Pl‘O.f ,
:_‘}' 'Subsequent draft pemuts for the Brockway WWIP; mcludmg the December 30 201 1 revmon, i




the annual Q7—10 and an assumed background level of 5 mOS/kg ThlS assumed background

level should be verified with in-stream samplmg in order to use in any subsequent WQBEL. .

calculations for OP. We note that the. draft pemnt documentation did provideé in-stream dataon

TDS (which could be translated into an approxnnate value for OP) in the Clarion River @

* ‘Clarksburg, but since the Little Toby Creek is AMD impaired, the levels of OP may not be "

- similar. The draft perxmt should be revised to specify that in-stream monitoring upstréans of the
o dxscharge shouId be conducted for OP and mcluded w1th the next perrmt renewal appllcatwn

" Final TDS Limiits

.. At the time of the June 2009 draft permlt, PADEP used an Apnl 11 2009 “Perm1ttmg Strategy

- for High Total Dissolved Solids (TDS) Wstewater Discharges” which stated thit POTWs

S sare ntly accepting brine wastewatets throigh an approved permit must also be givena: fifial "

..TDS efffuent limit cunently proposed at:SOO mg/l effective on. Ianuaty 1,201 l _» Smce that mne, e

R o f"PADEP 0o kmger uses the April 11,20

L iff ' the ncw/expanded facmty efﬂuénthmlt _of 500 mg/l TDS, In addition, the latest draft permit

) be eﬁcérinptﬁorh the PA Chapter 95.10. reqmrement to mect . ,4

ti 1 00‘7 post—consumer ﬁber and pracess chlorme ¥/
Hotlme‘ 1-800-43 8-24 74 ST

".pf Prmted on 1 00‘7 req’cled/recyclable pap;
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Hochinnd 10

‘Balog, David

From: Brian Trulear <Trulear. Brian @ epamail.epa.gov>
Sent: Thursday, April 26, 2012 9 33 AM

To: Balog, David
"Subject: Fw: Brockway

FYI

—~— Forwarded by Brian TrulearfRY/USEPAIUS on 04/26/2012 09:32 AM ——

From: John Lovell/R3/USEPA/US

To: Brian TruleayR3Y/USEPA/US@EPA
Date: 04/25/2012 03:32 PM

Subject: Brockway

N

-l Iooked at the Brockway permit application and don t think we should require a pretreatment program. They are only

o ‘authorized to accept 14,000 gpd of brine and the criteria for any discharge-to be an SiU is >25,000 gpd. Since the permit

does not authorize them to accept anything that would meet the critétia for an SIU and our regs only establish significant
requirements for SIUs, requiring a pretreatment program would not impose a lot in the way of requirements for them to
further regulate the discharges. In addition, the permit application shows their efﬂuent levels of TDS to be arouind 300 -
- mg/l while the draft NPDES permit seems to establish an instantaneous maximum limit of 10,000 nig/l. The permit

. application does list a number of industrial users, although most of them are listed as discharging only sanitary -

- waste. There are 2 small users that appear to be subject to categorical standards that discharge process waste (glass

o -manufacturer - 6400 gpd and inorgariic chemical manufacturer - 34 gpd), but there is no indication that any of the iUs is
S ’caasmg any problems I can add the two potential ClUs to the list of 1Us for us.to’ follow—up on.

o So the bottom Ime is that | don't think that the time and resources spent approving a pretreatment program (both for them
" and for us)- accomplishes’ anything significantly more than the NPDES permit-does by itself and we don't need to require a

"1_ ;pretreatment program.. o o A o o

“John Lovell _ ‘ _
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