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Hartford, CT, 0610(~5127

EXHIBIT

RE: EPOC Comments on Proposed Amendments to Connecticut Water Quality Standards

Dear Ms. Iott:

We appreciate the opportunity to comment on the proposed amendlnents to Connecticut’s Water
Quality Standards, and for the approximately 30-day extension of the public cmmnent period
from February 16, 2010 to March 17, 2010~ Attached are the connnents \ve have received to date
from our membership, and from Exponent, a highly qualified human health and environmental
risk assessment firm that we retained a little over a month ago to assist us in reviewing the
technical supporting information associated with the proposed amend~nents. Given the very
limited timeframe allowed by the Connecticut Department of Environmental Protection (DEP)
for our review, we were forced to focus the detailed review on a small number of commonly-
occurring substances for which the proposed standards appeared to be significant potential
drivers of environmental remediation. While our detailed comments are attached, we wish to
especially highlight in this cover letter the three issues we have identified that are of critical
importance to our membership, nmnely (i) use of the amended water quality standards as, or in
derivation of, remediation standards under the Renrediation Standard Regulations (RSRs); (ii)
promulgation of water quality standards that are inconsistent with federal standards and/or overly
conservative; and (iii) limitation of the dilution factor (DF) that can be used for discharges to
surface water to 100.

We have been provided very little time to review and comment on the substantive technical basis
for these extensive revisions. DEP provided its "Technical Supporting information for Proposed
Revisions to the Connecticut Water Quality Standards: Ambient Water Quality Criteria" on
February 3, 2010, leaving us only 30 business days to read, understand, evaluate and conrment
on the proposed amendments with availability of the technical supporting document. With the
proposed amendments involving revision and/or addition of literally hundreds of numeric water
quality standards, and the technical supporting information involving over 300 pages detailing
the rationale for the proposed anaendments, we have not had sufficient time to conduct a
comprehensive review of the proposed amendments.
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Use of Proposed Amended Water Quality Standards in 1)EP Remediation Programs

First and foremost, it appears that DEP is planning to use the amended ~vater quality standards
(once adopted) not only under its water discharge permitting program, but also under its remedial
programs that address mitigation of releases to the enviromnent (e.g., ~vhere remediation is
required to be completed to attain compliance with the RSRs found in R.C.S.A. Sections 133k-1
through 133k-3). The vast majority of the proposed amendments involve revised standards that
are significantly more stringent than currently in effect and proposed standards for additional
compounds that are so stringent as to be significant drivers of environmental action or
mitigation. Any requirement(s) that would promote or require use of these revised water quality
standards under RSR-guided remedial programs are of primary concern to us as such a
requirement(s) would be extremely detrimental to the success of environmental remediation
programs in Connecticut. Applying these proposed amendments to RSR-guided remedial
projects \vould not only make it much more difficult and costly to meet these standards (which in
and of itself would result in fewer remediation projects being initiated, much less completed), but
in many cases would significantly diminish or eliminate the value of costly enviromnental
remediation work already undertaken. Notably, at many project sites, expended remediation
costs have been on the order of hundreds of thousands to several million dollars, spent to meet
the existing remediation standards, many of which would become obsolete upon adoption of the
proposed amendments. In addition, it is certainly not clear that the proposed amendments to the
water quality standards are sufficiently founded in sound science, and necessary to be protective
of public health and the environment. Therefore, we request that any application of revised water
quality standards to the RSR remediation programs be done only after such proposed standards
have been fully vetted with the public and regulated community, with due consideration given to
potential environmental, social and economic impacts and following the applicable procedural
requirements of Connecticut General Statutes (CGS) Chapter 54. Furthermore, to the extent
adopted, revised standards should be phased in so as not to invalidate the actions at remediation
sites that are well advanced through the transfer act or another remedial program.

In particular, we note that the language in Paragraphs 4 and 10 of the proposed amendments both
appear to broaden DEP’s intended scope of coverage to ensure that groundwater plume
discharges to surface waters regulated under the RSRs will be affected by these amendments, in
Paragraph 10, DEP has proposed to add a reference to Section 22a-133(k) of the CGS, which is
the statutory section authorizing the Commissioner to promulgate cleanup regulations (i.e., the
RSRs). This reference is added to the section establishing zones of influence ~vhen authorizing
discharges to surface waters, making it clear that DEP proposes to use the amended water quality
standards to authorize (or not authorize) discharge of groundwater plumes to surface water under
the RSRs. In this same paragraph, DEP has proposed replacement of the word "pernfitting" with
"authorizing" under the first sentence, which also would serve to extend the scope of coverage
beyond solely those discharges being addressed by DEP permitting programs. Similarly, in
Paragraph 4, DEP proposes to elfininate the existing statutol?� references and replace "point and
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non-point source discharges, dredging activity, and the discharge of dredged or fill materials"
with "discharges and activities", also serving to significantly broaden the scope of coverage to
RSR-guided remediation projects.

The Water Quality Standards can affect remediation in three primary ways:

1) Under the existing RSRs, the \vater quality standards in existence as of 1996 were used to
develop surface-water protection criteria (SWPC) designed to protect surface water from
significant adverse impacts associated with groundwater plume discharges to such water
bodies. The SWPC are generally 10-times higher than the water quality standards.

2) Also under the RSRs, development of alternative or site-specific SWPC (e.g., which
factor in site-specific dilution factors associated with the receiving water body) use the
most recent water quality standards as input values in the formula provided.

3) Additionally under the RSRs, the aquatic life criteria contained in the most recent water
quality standards are used directly as SWPC for groundwater plumes discharging to a
wetland or intermittent stream, or in other cases where the plume occupies more than
0.5% of the upstream drainage basin of the stream to which such plume discharges. Of
note, this section of the RSRs (22a-133k-3(b)(2)) specifically references the "Water
Quality Standards effective May 15, 1992", with no provision for consideration of
amendments to those standards.

Using the amendments to the Water Quality Standards to significantly revise re~nediation
standards in the RSRs (including the numeric standards incorporated or referenced therein),
including standards applicable to remediation work already done or underway, is in our opinion
inappropriate and inconsistent with the statutory requirements applicable to promulgation of state
enviromnental cleanup regulations under CGS 22a-133k. Using this process avoids many of the
procedural requirements applicable to revising the RSRs (which are required to be done in
accordance with the provisions of Chapter 54, the Uniform A&ninistrative Procedure Act),
thereby eliminating the public’s opportunity for meaningful review and comment and ability to
institute legal challenges when appropriate.

With thousands of Connecticut Property Transfer Act sites, and numerous other Brownfields
sites, RCRA corrective action sites, Dry Cleaning establishments and voluntary remediation sites
currently in the process of completing site-wide investigations and remediation, there have
already been significant monies expended to cmnplete investigation and remediation of these
sites by methods specifically designed to meet the existing remediation standards under the
RSRs. Additionally, many business deals have been made or are in progress that have used or
are using the existing remediation standards to evaluate potential environmental liabilities and
allocate those liabilities amongst various parties. More stringent remediation standards will have
wide-reaching adverse impacts on the successful completion of remediation at these sites, and
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will also significantly increase the cost of real estate and other business transactions in
Connecticut.

More stringent remediation standards would in most cases require the responsible party to fhst
go back and complete additional investigations (e.g., to delineate the extent of contamination
exceeding the new standards), and then re-evaluate both the scope and type of remediation
needed in release areas exhibiting exceedances of the new standards. In many cases, any
significant decreases in the relnedial standards will cause more extensive remediation work or a
different remediation method to be required. At many sites where there are a number of release
areas such a change could require going back and revisiting the release areas that have already
been remediated. In all of these cases, the end result would be to significantly drive up the costs
of investigation, remediation and monitoring, along with the timeframe to complete such work,
and diminishing or eliminating the value of the significant remediation work already completed
or underway. Further, it is likely that sites with low concentrations of constituents in
groundwater that only slightly exceed SWPC but meet otlier RSR criteria will never be
remediated to SWPC (especially when groundwater discharges to wetlands) since remediation of
trace levels of contamination is generally economically unfeasible and/or technically
impracticable.

Proposed Amemled Water Quality Standards Inconsistent with Federal Standards and/or
Overly Conservative

We understand that CGS 22a-426 mandates that amendment of these types of standards shall be
consistent with the federal Water Pollution Control Act, and similarly under CGS 22a-6(h), DEP
is required to explani and clearly distinguish all such proposed regulations which differ from
federal standards when adopting regulations for activities for which the federal government has
adopted standards (e.g., such as revisions to the RSRs). As indicated above, it appears that
perhaps hundreds of DEP’s proposed standards are not consistent with those adopted under the
federal program. We have not seen any detailed technical justification for the extensive number
of proposed amended standards that will be more stringent than the comparable existing federal
standards (see attached table highlighting those proposed standards which will be more stringent
than federal standards).

We note that many of the toxicological values used by DEP in development of hmnan health
based water quality standards are significantly more stringent than those used by the federal
government (e.g., as listed in IRIS). DEP has indicated that it used different toxicological values
than the federal govenunent in cases Maere the federal govermnent had not updated its toxicity
constants for a considerable period of time, or where the State believed that additional
uncertainty factors were warranted. However, where a detailed review was completed of
selected compounds by Exponent (see attached Exponent letter related to human health
standards), the proposed modifications of toxicological values by DEP were found to not be
scientifically justified.
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It is important to note that the toxicological values used by the federal govermnent already
incorporate uncertainty factors designed to ensure protection of human health by addressing
existing areas of scientific uncertainty in a consistent and robust fashion based on the ~veight of
evidence available. However, the proposed Connecticut toxicological values for about half of
the substances have been revised to be 1note stringent by applying additional uncertainty factors
(atop those already used by the federal government). Use of this process by DEP has resulted in
toxicological values well below those that can be justified on the basis of peer-reviewed
toxicological literature, with uncertainty factors being applied in a duplicative (overly
conservative) manner. Further, it appears as though DEP has based many of its toxicological
values on the dataset that resulted in the highest estimate of risk, rather than on the
preponderance of the evidence and the more scientifically defensible dataset(s) with the least
uncertainty. Because DEP presented limited support or justification for the changes, this cannot
be discerned in all cases.

Additionally, in development of proposed aquatic life criteria, DEP has derived such standards
tbr a relatively large number of compounds using a limited amount of toxicity data (i.e., Tier II
or GLI based standards). The Tier li derivations in some cases were based on data for only two
aquatic species, and in other cases such Tier II criteria appear to involve calculation errors (see
attached Exponent letter on aquatic life criteria). In development of Tier II standards where
available toxicity data are insufficient to support development of National Reconnnended Water
Quality Criteria (NRWQC), the magnitude of one uncertainty factor applied increases
significantly according to the number of species for which data are missing, and a second
uncertainty factor is applied when chronic data are unavailable. Consequently, in many cases,
the uncertainty factors are large and the resultant proposed water quality standards are both
highly conse~wative and not supported by a reasonable base of scientific study. Due to the
significant uncertainty for constituents with only Tier II toxicity data, these DEP-proposed
"’water quality standards" should be used as screening levels (at best), Corresponding water
quali .ty standards should not be developed at this time, rather DEP should wait until adequate
data are available to support the development of valid water quality standards.

In summary, for a significant percentage of the proposed criteria developed for the protection of
human health (including consumption of organisms only and consumption of water and
organisms) and the proposed aquatic life criteria in DEP has chosen to favor conservafis~n in a
variety of ways, particularly in its decision to add additional uncertainty factors (beyond what
EPA, for example, has already incorporated) to a larger number of the reference doses. In light
of this, the WQS have the characteristics of screening values, rather than regulatory values.

Limitation of Dilution Factor for Discharges to Surface Water

in Paragraph 10 of the proposed amendments to the Water Quality Standards, DEP proposes to
add a hinitation on the dilution factor that can be used for discharges to surface water (i.e., the
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proposed language indicates "and, if established, shall provide a maximum of 100:1 dilution
factor for any discharge". This is a very restrictive limitation for lnany surface water bodies
considering the relatively small discharge flow rates associated with typical groundwater plumes
and the fact that stream flows are already conservatively limited for dilution purposes under the
RSRs to 25% of the 7QI0 flow rate. This additional limitation on the allowable dilution factor
has not been scientifically justified, and in our opinion is overly conservative and not justifiable,
and should be removed.

Summary

DEP has not, in our opinion, adequately demonstrated that (i) the proposed anrendments to the
water quality standards are sufficiently founded in sound science, and are needed to be protective
of public health and the enviromnent (as noted above), and (it) that an appropriate balance has
been struck between the necessity to protect human health and the environment, and the
econolnic impact of the revised standards.

Furtbennore, to the extent adopted, revised standards should be phased in so as not to invalidate
the actions at remediation sites that are well advanced through the transfer act or another
remedial program.

In closing, we request that you clarify that these proposed amendments (once adopted) will not
be applicable to enviromnental remediation programs in Connecticut guided by the RSRs (e.g.,
sites subject to remediation under the Transfer Act, RCRA corrective action program, voluntary
remedial programs, etc.) until such time as the water quality standard amendments go through
formal 1-ulemaking as required under CGS Section 22a-133k(a) (which incorporates Chapter 54),
and DEP has justified any inconsistencies with federal requirements. We further request that
DEP adopt the proposed water quality standards as screening levels only, where they have been
derived using input values estimated from models (and not validated using actual data for each
compound, such as the BCFs and FCMs), using lhnited toxicity data with high uncertainty
factors resulting in highly conservative values, or using input values that are not or may not be
reasonable given site-specific conditions or a qualified comprehensive review of the
preponderance of evidence presented in existing peer-reviewed toxicological literature (as
detailed further in the attached Exponent letters). Lastly, we strongly advise that the proposed
limitation on dilution factor be removed due its lack of scientific justification and overly
conservative nature.

Sincerely yours,

EPOC ~
Seth Molofsky, irector
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Attachments:
Exponent letter dated March 17, 2010 to Seth Mo1ofskry, Subject: Proposed Changes to
Water Quality Standards for Aquatic Life
Exponent letter dated March 17, 2010 to Seth Molofsky, Subject: Proposed Changes to
Water Quality Standards for Human Health
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March 17, 2010

Seth Molofsky
Executive Director
Environmental Professionals’ Organization of Connecticut, Inc.
P.O. Box 176
Amston, CT 06231-0176

Subject: Proposed Changes to Water Quality Standards for Aquatic Life
Project No. 1000534.000

Dear Mr. Molofsky:

Exponent reviewed the Commcticut Department of Envirormaental Protection’s (CT DEP)
documents related to the changes to Connecticut water quality standards (CT WQS) as proposed
by CT DEP on December 22, 2009. Our review focused on the changes to the criteria for toxic
substances for aquatic life. Some of the proposed changes to the CT WQS are based on updates
that have been made to national criteria. However, most of the proposed changes are based on
new WQS for aquatic life. In comparison to the 2002 CT WQS, new aquatic life criteria are
proposed for 12 metals, 50 volatile organic chemicals, 55 semi-volatile organic chemicals, and
15 pesticides. This letter presents the results of our teclmical review and provides comments on
the proposed revisions to the CT WQS for toxic substances. Exponent also compared the
proposed CT WQS to the National Recommended Water Quality Criteria (NRWQC) established
by the U.S. Environmental Protection Agency (EPA) and to comparable WQS established by
three nearby states.

Summary of Proposed Changes to the WQS for Toxic
Substances

The proposed changes to the CT WQS are based on 1) updated NRWQC for aquatic life
established by EPA, 2) new standards derived by CT DEP or other states for chemicals for
which EPA does not provide NRWQC for aquatic life, and 3) a study by Hohreiter and Rigg
(2001) for the freshwater criteria for formaldehyde. The new standards developed by CT DEP
or other states (U.S. EPA 2008) are based on the Tier II procedures established as part of the
Great Lakes Water Quality Initiative (GLI, U.S. EPA 1995).

GLI values are based on the methodology presented in EPA’s 1995 Final Water Quality
Guictancefi)r the Great Lakes" System (60 FR 15366). Although titled as guidance, the intended
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use of this methodology was to develop values for "consistent, enforceable long-term
protection" for fish and shellfish in the Great Lakes. This methodology has been used by
several states to develop aquatic life water quality criteria that have been incorporated into state
regulation. EPA, through its GLI Clearinghouse, maintains a linked index to state WQS
developed by the GLI approach; this index was used by CT DEP to obtain the GLI-based state
WQS. Most of the proposed CT WQS are from Ohio (Appendix C of the teclmical support
docmnent [CT DEP 2010]), with fewer values from other states such as New York and Indiana.

The GLI nrethodology is used to develop standards for chemicals that lack sufficient toxicity
data for the development of a Tier I value. These standards are referred to as Tier II values. In
the Tier II approach, an uncertainty factor (the secondm2¢ acute factor [SAF]) is used to adjust
for the missing data, and the magnitude of the SAF increases according to the number of species
for which data are missing. Another uncertainty factor is applied to the acute data to derive a
chronic value when chronic data are unavailable. While this practice adds both conservatism
and uncertainty to the Tier II value, it allows criteria to be developed for a wide array of
compounds for which toxicity data are insufficient to support NRWQC.

CT DEP calculated water quality values for a number of chemicals by the GLI Tier II
methodology, using data obtained through EPA’s Ecotox database and Suter and Tsao (1996).
This approach was used if no GLI-based Tier II value was available, or if new toxicity data were
identified in the Ecotox database. The CT DEP methodology is the same as that used to
generate the GLI values, and should reproduce GLI values when the same input data are used.
Finally, CT DEP used a study by Hohreiter and Rigg (2001) for the freshwater criteria for
formaldehyde. As discussed below, this study should be reviewed and compared to the criteria
used in CT WQS to determine its appropriateness.

Comparison of Proposed WQS to National Recommended Water
Quality Criteria

EPA provides aquatic life NRWQC for priority metals, acrolein, nonlyphenol, MBTE,
pentachlorophenol, pesticides, PCBs, and cyanide. While some of the 2009 NRWQC for these
chemicals have been adopted by CT DEP in the proposed changes to WQS, others have not.
Table 1 highlights the fact that proposed CT WQS are often louver than EPA’s 2009 NRWQC.
The fresh~vater criteria for cadmium, trivalent chromium, lead, nickel, silver, and zinc are
dependent upon the hardness of the receiving ~vater (snch that higher water hardness yields
higher criteria values), and differences in criteria for these metals result froln differences in the
defanlt water hardness value selected (EPA uses 100 mg/L, CT DEP uses 50 mg/L). The basis
for selecting a hardness value of 50 mg/L is not provided. Absent evidence that tbe majority of
in-state surface water have hardness around 50 mg/L rather than 100 mg/L, EPA’s default value
should be used. Moreover, as discussed below, EPA methodology calculates site-specific
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criteria on the basis of site-specific water hardness, but CT DEP does not present equations that
could be used to calculate site-specific criteria on the basis of water hardness. For the organic
chemicals, there is at least a 2-fold difference between proposed CT WQS and NRWQC, which
warrants further review of the technical support documentation for the proposed CT WQS.

Table 1. Aquatic life criteria that differ between the proposed CT
WQS and the 2009 NRWQC

Acute Chronic

Proposed 2009 Proposed NRWQC
Chemical CT WQS NRWQC CT WQS 2009

Freshwater

Cadmium 1 2 0.15 0.25

Trivalent
chromium 323 570 42 74

Lead 30 65 1.2 2.5

Nickel 260 470 29 52

Silver 1 3.2 0.06

Zinc 65 120 65 120

Acrolein 0.8 3 0.1 3

Aldrin 0.45 3 0.05

Chlordane 1.2 2.4 0.00215 0.043

4,4-DDT 0.55 1.1 0.005 0.001

Endosulfan 0.11 0.22 0.028 0.056

Marine

Aldrin 0.65 1.3 --

Chlordane 0.045 0.09 0.0045 0.004

4,4-DDT 0.065 0.13 0.001 0.001

Endosulfan 0.017 0.034 0.0087 0.0087

In addition, marine CT WQS for endrin, heptachlor, heptachlor epoxide, and lindane are lower
than marine NRWQC; however, the CT WQS criteria for these chemicals have not changed
from 2002.
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Comparison of Proposed WQS to Other Water Quality Criteria

Proposed CT WQS for aqnatic life are compared to aquatic life WQS for Massachusetts~, Rhode
Island2, and New Jersey3 (see attached Tables 2 tba’ough 5). Except for copper, the
Massachusetts Department of Enviromnental Protection (MADEP) adopted EPA’s NRWQC. A
site-specific freshwater criterion was developed for copper, and has been applied to a number of
watersheds throughmtt Massachusetts. The Rhode Island Department of Environmental
Management (RIDEM) adopted most ofEPA’s NRWQC or developed criteria for chemicals
which lack NRWQC. The Ne~v Jersey Department of Enviromnental Protection (NJDEP)
adopted several ofEPA’s NRWQC, but developed many of their own. For instance, NJDEP
used EPA’s NRWQC equations for cadmium, trivalent chromium, copper, nickel, silver, and
zinc but used their own conversion factors.

Review of Seven Proposed WQS

A more detailed review of the WQS for a subset of seven chemicals is presented below. These
detailed reviews are intended to highlight issues of concern. Selection of this subset for detailed
review does not imply that these or other issues of concern do not relate to other chemicals that
were not reviewed.

Cadmium

Cadmium Freshwater Standards (,ug/L)

CT DEP EPA RIDEM NJDEP MADEP

Acute          1.0 2.0 2.0 1.4 2.0

Chronic 0.15 0.25 0.25 0.18 0.25

The proposed cadmium CT WQS (freshwater and marine) for aquatic life are based on EPA’s
fi’esh~vater criteria for cadmium. The freshwater acute and cln’onic criteria are based on a
relationship to water hardness. The freshwater criteria are lower for waters with lower hardness
(i.e., soft water) than criteria for waters with higher hardness (i.e., hard water). EPA presents a
general freshwater criterion for cadmium based on a default water hardness of 100 mg/L, but
site-specific criteria are based on site-specific water hardness measurements. CT DEP used
EPA’s criteria for cadmium but set the water hardness to 50 mg/L. CT DEP does not present

~ http://~wvw.mass,gov/dep/service/regulations/314cmrO4.pdf
~ http://www.dem.ri.gov/pubs/regs/regs/water/h2OqOga.pdf
~ h~tp://www.nj.gov/dep/rules/rules/njac7_9b.pdf
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equations that could be used to calculate site-specific criteria for cadmium on the basis of water
hardness, as do RIDEM, MADEP and NJDEP. CT DEP should allow water-hardness
adjustments to the freshwater criteria for cadmium, because water hardness-adjusted criteria
more accurately predict the potential for aquatic toxicity.

In 2002, EPA lowered the freshwater aquatic life criteria based on new toxicological data. This
change is also refiected in the proposed freshwater CT WQS for cadmiunr. Other than water-
hardness adjustments, we take no issue with how the proposed WQS for cadmium were derived
because the toxicity data appear to be the same as those in the NRWQC, the data meet the data
requirements for Tier I criteria, and uncertaiuty factors were not applied.

The proposed CT WQS for cadmiunr in saltwater are the same as those used by EPA, RIDEM,
NJDEP and MADEP for both acute (40/~g/L) and chronic (8.8 ,ug/L).

Zinc

Zinc Freshwater Standards (pg/L)

CT DEP EPA RIDEM NJDEP MADEP

Acute          65 120 120 110 120

Chronic 65 120 120 110 120

The basis for the proposed zinc CT WQS (freshwater and marine) is EPA’s freshwater criteria
for zinc. The freshwater acute and cln’onic criteria are based on a relationship to water hardness,
with lower criteria for soft water and higher criteria for hard water. There appear to be no
differences in the toxicity data and the equations used to calculate the proposed freshwater CT
WQS for zinc and the EPA aquatic life criteria for zinc. Therefore, the bases for the proposed
aquatic life CT WQS for zinc are the same as those for the EPA aquatic life criteria for zinc.
Ho~vever, as with cadmium, the differences between the proposed freshwater CT WQS for zinc
and the EPA freshwater criteria for zinc are related to the default water hardness values used to
prodace the numerical criteria shown in Table 1. CT DEP used a water hardness of 50 rag/L,
\vhile EPA used a hardness of 100 mg/L. We take no issue with how the proposed WQS for
zinc ~vere derived because the toxicity data met the data requirements for Tier I criteria and
uncertainty factors were not applied. However, CT DEP set the water hardness to 50 mg/L
when it developed the proposed WQS for zinc. CT DEP does not present equations that could
be used to calculate site-specific criteria for zinc on the basis of water hardness, as do RIDEM,
MADEP and NJDEP. CT DEP should allow ~vater-hardness adjustments to the freshwater
criteria for zinc, because water hardness-adjusted criteria more accurately predict the potential
for aquatic toxicity.
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The proposed CT WQS standards for zinc in saltwater are the same as those used by EPA,
RIDEM, NJDEP, and MADEP for both acute (90/Lg/L) and chronic (81 B g/L).

Toluene

Toluene Freshwater Standards (,ug/L)

CT DEP EPA RIDEM NJDEP MADEP

Acute 560 NA 635 NA NA

Chronic 62 NA 14 NA NA

CT DEP cites the GLI as the source for their proposed water quality standards for toluene. Ohio
EPA used EPA’s 1995 Final Water Quality Guidance for the Great Lakes System (60 FR
15366) to calculate a Tier II value since the available toxicity data did uot meet the required data
needs for a Tier I criterion. The Tier II acute value was based on available acute data for
toluene in nmltiple studies on nine species of fish and aquatic invertebrates. The proposed CT
WQS are different from the RIDEM WQS, possibly due to differences in toxicity factors or
methodologies. We have not reviewed RIDEM WQS in detail. For each genus, the genus mean
acute values (GMAVs) were calculated as the geometric mean of acute values in a genus. The
lowest GMAV was divided by the SAF, which is based on the nnlnber of Tier I data
requirements that were met. In the case oftoluene, the lowest GMAV was 6,780/¢g/L and five
families met the Tier I data requirements, which resulted in a SAF of 6.1. The final acute value
(FAV) of 1,i 11 ffg!L for toluene was then divided by 2 to derive the Tier II acute value of
560 izg/L (rounded to two significant figures). The Tier II cln’onic value for toluene (62 ¢¢g/L)
was calculated by dividing the FAV (1,111/~g/L) by a default secondary acute-to-cln’onic ratio
(SACR) of 18. Available data did not meet the Tier I data requirements for calculating a
chemical-specific ACR.

There are no established WQS for toluene for salt~vater. In this case, proposed freshwater CT
WQS for toluene would be applied to marine water. It is inappropriate to use fi’eshwater criteria
for marine water because most species inhabiting freshwater will not be found in marine water.
In addition, behavior of some chemicals, particularly metals, is influenced by the pbysicai
properties of water, which differ in fresh and marine waters.
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Anthracene

Anthracene Freshwater Standards (/~g/L)

CT DEP EPA RIDEM NJDEP MADEP

Acute 0.18 NA NA NA NA

Chronic 0.02 NA NA NA NA

CT DEP has proposed freshwater WQS for amhracene of 0.18 l~g/L for acute and 0.02 l,g/L for
chronic, which were developed by Ohio EPA and presented in the GLI. These WQS were
calculated by Ohio EPA using the methods described in the toluene section. There are no WQS
for anthracene used by EPA, RIDEM, NJDEP, or MADEP. The Tier II acute value was based
on available acute data for anthracene on only two species, one fish and one aquatic
invertebrate. While proposed freshwater WQS for anthracene match the Tier II values
presented in the GLI, our calculations with the same data resulted in different and slightly
higher Tier II values. We verified that the data presented in the GLI matched those in the
original research papers. Therefore, there could be an en’or in the calculations made by Ohio
EPA. If GLI data are used, CT DEP should verify those calculations. We determined that the
lowest GMAV was 7.8 yg/L and two families met the Tier I data requirements, ~vhich resulted
in a SAF of 13. The resulting FAV is 0.60 leg/L, which is then divided by 2 to derive a Tier II
acute value of 0.30/¢g/L (rounded to two significant figures). A Tier II chi’onic value for
anthiacene is calculated by dividing the FAV (0.60 Fg/L) by a default SACR of 18, which
results in a Tier Ii elu’onic value of 0.03 Fg/L. Available data did not meet the Tier I data
requirements for calculating a chemical-specific ACR. Regardless of possible errors in the
calculations of the Tier II values for anthi’acene, calculating WQS for anthracene is highly
uncertain because there is limited data on only two aquatic species, which cannot fully represent
the variety of aquatic animals in Connecticut waters. In addition, high uncertainty factors were
applied to account for the limited data on anthi’acene. Due to the significant uncel~tainty for this
compound, CT DEP must consider whether a WQS can be developed at this time or whether to
wait nntil adequate data are available to support the development of a valid WQS.

There are no active or proposed antlu’acene WQS for saltwater.

1,1,1-Trichloroethane

Acute

Chronic

1,1,1-Trichloroethane Freshwater Standards

CT DEP EPA RIDEM NJDEP MADEP

690 NA NA NA NA

76 NA NA NA NA
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CT DEP has proposed freshwater WQS for 1,1,1-trichloroethane of 690 ]~g/L for acute and
76 l~g/L for chronic, ~vhich were developed by Ohio EPA and presented in the GLI. These
WQS were calculated by Ohio EPA using the methods described in the toluene section. There
are no WQS for 1,1,1-trichloroethane used by EPA, RIDEM, NJDEP, or MADEP. The Tier II
acute value was based on available acute data for 1,1,1-trichloroethane on only two species, one
fish and one aquatic invertebrate. While proposed freshwater WQS for 1,1,1-trichloroetbane
match the Tier II values presented in the GLI, our calculations with the same data resulted in
diffe,ent and higher Tier II values. We verified that the data presented in the GLI matched
those in the original research papers. Therefore, there could be an error in the calculations made
by Ohio EPA. If GLI data are used, CT DEP should verify those calculations. We determined
that the lo~vest GMAV was 32,258 l~g/L and two families met the Tier I data requirements,
which resulted in a SAF of 13. The resulting FAV of 2,481 ¢¢g/L for 1,1,1-trichloroethane was
then divided by 2 to derive the Tier II acute value of 1,200 ltg/L (rounded to two significant
figures). The Tier II clm’onic value for 1,1,1-trichloroethane was calculated by dividing the FAV
by a default SACR of 18, which results in a Tier II ctu’onic value of 140 l~g/L. Available data
did not meet the Tier I data requirements for calculating a chemical-specific ACR. Regardless
of possible errors in the calculations of the Tier II values for 1,1,1-trichloroethane, the Tier II
values are highly uncertain because there is limited data on only two aquatic species. High
uncertainty factors are then applied to these uncertain data. Due to the significant uncertainty
for this compound, CT DEP must consider whether a WQS can be developed at this time or
whether to wait until adequate data are available to snpport the development of a valid WQS.

There are no active or proposed 1,1,1-trichloroethane WQS for saltwater.

1,2, 4-T rimethylbenzene

1,2,4-Trimethylbenzene Freshwater Standards (,ug/L)

CT DEP EPA RIDEM NJDEP MADEP

Acute           142 NA NA NA NA

Chronic 16 NA NA NA NA

CT DEP cites the use of Tier II procedures for calculating criteria according to 40 CFR 132
Appendix A: Great Lakes Water QualiO~ initiative Methodologies for Development of Aquatic
L!fe Criteria and Values. The Tier II acute value was based on available acute data for 1,2,4-
trimethylbenzene on only two species, one fish and one aquatic invertebrate, from two studies.
The CT DEP method for calculating this Tier II values seems to follow the methods presented in
the GLI, where the lowest GMAV (3,679 leg/L) is divided by the SAF of 13, which corresponds
to two of the eight Tier I criteria being met, and is then divided by 2 to calculate the FAV, as per
EPA guidance.
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Although the GLI and CT DEP metlrods for calculatiug a FAV use the same method and are
based on the same study (Bobra et al. 1983), the toxicity value is slightly different (GLI used
3,606/~g/L; CT DEP used 3,679/~g/L) and the Tier II values are slightly different: CT DEP
criteria are 142 B g/L and 16/~ g/L for acute and ctn’onic, respectively, while the GLI criteria are
140/~g/L and 15 Bg/L for acute and chronic, respectively. Tier II values for 1,2,4-trimethyl-
benzene are highly uncertain because they use limited data (two studies on two species) and
uncertainty factors. Due to the significant uncertainty for this compound, CT DEP must
consider whether a WQS can be developed at this time or whether to wait until adequate data
are available to support the development of a valid WQS.

There are no established WQS for 1,2,4-trimethylbenzene for saltwater.

Chlordane

Chlordane Freshwater Standards (/~g/L)

CT DEP EPA RIDEM NJDEP MADEP

Acute           1.2 2.4 2.4 2.4 2.4

Chronic 0.00215 0.0043 0.0043 0,0043 0.0043

The freshxvater WQS for chlordane proposed by CT DEP are 1.2 l~g/L for acute and
0.00215 ~¢g/L for clv’onic. These WQS are consistently one-half of the WQS of 2.4/¢g/L and
0.0043 ~g/L used by EPA, RIDEM, NJDEP, and MADEP for acute and cba’onic, respectively.

Chlordane Saltwater Standards (pg/L)

CT DEP EPA RIDEM NJDEP MADEP

Acute          0.045 0.09 0,09 0.09 0.09

Chronic 0.0045 0.004 0.004 0.004 0.004

The saltwater WQS for chlordane proposed by CT DEP are 0.045/tg/L for acute and
0.0045 l~g/L for cln’onic. The saltwater acute standard is one-half the WQS of 0.09 l~g/L used
by EPA, RIDEM, NJDEP, and MADEP. The saltwater chronic standard proposed by CT DEP
(0.0045 l~ g/L) is slightly higher than the standard used by EPA, RIDEM, NJDEP, and MADEP
(0.004 leg/L).

CT DEP cites the use of the EPA WQS for chlordane, but gives no explanation for the proposed
WQS that are one-half these EPA standards. CT DEP must justify its use of one-half of the
EPA standard.
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Technical Issues with Proposed WQS

The use of freshwater criteria in the absence of marine criteria is
inappropriate. The criteria should be based on toxicity information specific
to the species inhabiting those waters. Most species inhabiting freshwater
will not be found in marine water. In addition, behavior of some chemicals is
influenced by the physical properties of water. For example, certain metals
are less toxic in marine water than in freshwater because higher
concentrations of salts in marine water reduce the availability of metals to
aquatic life. It is important to have separate criteria for freshwater and
marine water for these reasons.

Tier II nmnerical criteria are based on toxicity data for fewer species than are
NRWQC. To account for the smaller data sets used to develop Tier II
criteria, uncertainty factors are applied to the toxicity data when deriving the
criteria, and the smaller the data set available, the larger the uncertainty
factor. The uncertainty factors can be large and result in numerical criteria
that are highly conservative. Due to the significant uncertainties associated
with these Tier II criteria, CT DEP must consider whether WQS can be
developed at this time or whether to wait until adequate data are available to
support the development of a valid WQS.

The number of significant figures for some criteria is more than two. Criteria
should be expressed as two significant figures to be consistent with NRWQC
(U.S. EPA 1985) and GLI Tier II values (U.S. EPA 1995).

CT DEP bases the derivation of the defaultWQC for several metals on a hardness
value of 50 mg/L rather than EPA’s default hardness of 100 mg/L. The basis for
selecting a default hardness value of 50 mg/L is not provided. Absent evidence that
the majority of in-state surface water have hardness of around 50 mg/L rather than
100 rag/L, EPA’s default value should be used. CT DEP should also allow the use
of water-hardness adjustments to the freshwater criteria for cadmium, zinc and other
metals (e.g., chromium, lead, nickel, and silver) based on EPA’s water hardness-
dependent criteria because water hardness-adjusted criteria more accurately predict
the potential for aquatic toxicity.

¯ To the extent GLI data is used, CT DEP should verify the data and
calculations used in the GLI for the Tier II values.

If you have any questions or coumaents regarding the information in this letter, please contact us
by phone (978-461-4600) or e-mail (mcardleri~exponent.com; sdriscoll@exponent.com) at your
convenience.
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Sincerely,

Margaret E. McArdle, M.S.
Senior Scientist Managing Scientist
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Table 2. Comparison of freshwater acute aquatic life water quality standards (pg/L)

CTOEP CTDEP U.S. EPA
CAS WQS 2002 Proposed Basis for CTDEP 2009* MA DEP R[ DEM NJ DEP
Number Chemical Notes WQS WQS Proposed WQS WQS WQS WQS WQS

Toxic Metals, Cyanides
7429-90-5 Aluminum (Total) a 750 EPA 750 750 750
7664-41-7 Ammonia b see note see note
7440-36-0 Antimony 900 GLI 450
7440-38-2 Arsenic c 349 340 EPA 340 340 340 340
1332-21-4 Asbestos
7440 39-3 Badum 2,080 GLI
7440-41-7 Beryllium 30.6 GLI 7.5
7440-42-6 Boron 8,500 GLI
7440-43-9 Cadmium c 2.02 1 EPA 2.0 2.0 2.0 1.4
16887-00-6 Chloride 860,000 EPA 860,000 860,000 860,000 860,000
7782-50-5 Chlorine 10 19 EPA 19 19 19
18540-29-9 Chromium, hexavalent c 16 16 EPA 16 16 16 15
16065 83-1 Chromium,[dvalent c 323 323 EPA 570 570 570 500
7440-48-4 Cobalt 220 GLI
7440-50-8 Copper c 14.3 14.3 CTDEP BLM BLM 13 13
7440-50-8 Copper (site specific) d 25.7 25.7 CTDEP 25.7
57-12-5 Cyanide 22 22 EPA 22 22 22 22
7439 89 6 Iron
7439-92-1 Lead c 30 30 EPA 65 65 65 38
7439-93-2 Lithium
7439-96-5 Manganese
7487-94-7 Mercury - inorganic c 1.4 1.4 EPA t.4 1.4 1.4 1
7440-02-0 Nickel c 260.5 260 EPA 470 470 470 370
7782-49-2 Selenium (To(al) 20 20 EPA 20 20
7440-22-4 Silver c 1.02 1 EPA 3.2 3.2 3.5 3.2
7440-28-0 Thallium 79 GLI 46
7440-31-5 Tin 1,600 GLI
7440-61-1 Uranium
7440-62-2 Vanadium 150 GLI
7440-66 6 Zinc c 65 65 EPA 120 120 120 110

Volatile Substances
Acetone 15,000
Acetonitrile 73,705 CTOEP Tier 2
Acrolein 0.8 CTOEP Tier 2 3 3 2.9
Acrylonddle 369 CTDEP Tier 2 378
Benzene 700 GLI 265
Bromomethane 0.04 CTDEP Tier 2
2-Butanone 123,077 CTDEP Tier 2
n-Butylbenzene
sec-Butylbenzene
t-Buiylbenzene
Carbon disulfide 130 GLI
Carbon tetrachloride 2,200 GLI 1,365
Chlorobenzene 420 GLI 795
Chloreethane

67-64-1

107-02-8

71-43-2
74-83-9
78 93-3
104-51-8

98-06-6
75-15 0
56-23-0
108-90-7
75-00-3
110-75-8
67-66-3
74-87-3
91-58-7
95-49-8
106-43-4
110-82-7
132-64-9
95-50-1
541-73-1
106-46-7
75-27-4
110-57-6
75-71-8
75-34-3
107-06-2
540 59-0
75-354
156 59 2

78-87 5
542-75-6

2-Chloroethytvinyl ether (mixed)
Chloroform 1,300 GLI 1,445
Chloromethane
2-Chloronapthalene 79 CTDEP Tier 2
2-Chlorotoluene
4-Chlorotoluene 64 CTDEP Tier 2
Cyclohexane 2,480 C, DEP Tier 2
Dibenzofuran 36 GLI
1,2-Dichiorobenzene 130 GLI 79
1,3-Dichlorobenzene 79 GLI 390
1.4 Dichlorobenzene 57 GLI 56
Dich]orobremomethane
1.4-Dichlorobutene
Dichrorodifiuoromethane
1,1-Dichleroethane 3,700 GLI 5,900
1,2-Dichloroethane 9,600 GLI
1,2-Dichloreethylene (1,2 Dichloroethene) 8,800 GLI
1.1 Dichloroethylene (1,1 Dichroroethene) 1.900 GLI 580
cis-1,2-Dichloreethylene (cis-l,2-Dichloroethene) 5,500 GLI
trans-1,2-Dichloroethylene (trans-1,2-Dichloroethene) 5,000 GLI
1,2-Dichioropropane 847 CTDEP Tier 2 2,625
1,3-DichIoropropene 15 GLI
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Table 2, (cont.)

CAS
Number Chemical

Volatile Substances (cont.)
141~78 6 EIhyl acetate
100-41-4 Ethylbenzene
106-93-4 Ethylene dibromide
110-54-3 n-Hexane
98-82-8 Isopropylbenzene
99~87-6 4-1sopropyltoluene
108-10-1 Methyl isobutyl ketone
80-62-6 Methy~ methacryIate
1634 04 4 Methyl ter~ butyl ether
75-09-2 Methylene chloride
91-57-6 2-Methylnaphthalene
98 95-3 Nitrobenzene
88-75-5 2-Nitrophenol
100~02-7 4-Nitrophenol
103-65-1 n-Propylbenzene

100-42-5 Styrene
630-20-6 1~1,1,2-Tetrachloroethane
79 34-5 1,1,2,2-Tetrachloroethane
127-18-4 Tetrachloroethylene
109-99-9 Tetrahydrofuran
108-88-3 Toluene

71 55-6 1,2,4-Tdchlorobenzene
79-00-5 1,1,1-Trichloroethane
120-82-1 1,1,2-Trichloroethane
79-01-6 Tdchloroethy]ene
75-69-4 Trichlorofluoromethane
95-63-6 1,2,4-Trimethylbenzene
108-67-8 1,3,5-TrimelhyIbenzene
108-05-4 Vinyl acetate
75-01-4 Vinyl chloride
133-02-07 Xylenes

Semivolatile Subtances
83-32-9 Acenaphthene
208÷96-8 Acenaphthylene
62-53-3 Aniline
120-12-7 Anthracene
92-87-5 Benzidine
56-55-3 Benzo(a)anthracene
50-32-8 8enzo(a)pyrene
205-99-2 8enzo(b)fluoranthene
191-24~2 8enzo(g,h,i)pe~ylene
207-08-9 8enzo(k)fluoranthene
65-85-0 Benzoic Acid
111-91-1 Bis(2-chleroethoxy)methane
111-44-4 Bis(2-chlo re ethyl)eth er
108-60-1 Bis(2-chleroisopropyl)ether
117-81-7 Bis(2-ethyl hexyl)phlbalate
75-25-2 Bromoform
101-55-3 4-Bromephenyl-phenylether
85-68-7 Butyl benzyl phthalate
86~74-8 Carbazole
106-47-8 4-Chloroanil]ne
124-48-1 Chlorodibromomethane
95-57-8 2-Chlorophenol
59-50 7 3-methyl-4 Chlerophenol
7005-72-3 4-Chlorophenyl-phenylether
218-01-9 Chrysene
108-39-4 m-Cresol
53-70-3 Dibenzo(a,h)anthracene
96-12-8 1,2-Dibromo-3-chloropropane
91-94-1 3,3-Dichlorobenzidene
120 83 2 2,4-Dichlorophenol
34077-87-7 Dichlorotdfluoroethane
84-66-2 Diethyl phthalate
131-11-3 Oimethyl phthalate

CTDEP CTDEP U.S. EPA
WQS 2002 Proposed Basis for CTDEP 2009* MA DEP RI DEM NJ DEP
Notes WQS WQS Proposed WQS WQS WQS WQS WQS

14,375 CTDEP Tier 2
550 GLI

193 CTDEP Tier 2
148 CTDEP Tier 2

151,000 EPA
11,000 GLI 9,650
42 GU

1,989 CTDEP Tier 2 1,350
650 GLI

236 CTDEP Tier 2
214 CTDEP Tier 2
770 GLI 980

1,155 CTDEP Tier 2 466
430 GLI 240

74,000 GLI
560 GLI 635

GLI 75
690 GLI

3,300 GLI 900
2,000 GLI 1,950

142 CTDEP Tier 2
237 CTDEP Tier 2

8,400 GLI
240 GLI

120 GLI
11.4 CTDEP Tier 2
0.18 GLI
38 CTDEP Tier 2
42 GLI
0.54 GLI
23 GLI

7,077 CTDEP Tier 2
9,231 CTDEP Tier 2

5 CTDEP Tier 2
1,115 CTDEP Tier 2

130 GLI
48 CTDEP Tier 2
9 CTDEP Tier 2

290 GLI
66 CTDEP Tier 2

42 GL]
560 GLI

40 CTDEP Tier 2
110 GLI

980 GLI
2,788 CTDEP Tier 2

133

85

555

18
85

129

101

2,605
1,650
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Table 2, (cont.)

CAS
Number Chemical

Semivolatile Subtances (cont.)
105 67-9 2,4-Dimethylphenol
84-74-2 Di-n-butyl phthalate
51-28-5 2,4-Dinitrophenol
534-52-1 2-methyl-4,6-Din3rophenol
121-14-2 2,4-DinSrololuene
606-20-2 2,6-Dinitrotoluene
117-84-0 Di-n-octyl phthalate

122-66-7 1,2-Diphenylhydrazine
64-17-5 Ethanol
107-21-1 Ethylene glycol
206-44-0 Fluoranthene
88 73-7 Fluorene
50-08-0 Formaldehyde
118-74 1 He×achlorobenzene
87-68-3 Hexachlorobutadiene
67-72-1 Hexachloroethane
198-39 5 Indeno(1,2,3-cd)pyrene
78-59-1 Isophorone
67-63-0 Isopropanol
67-56-1 Methanol
95-48-7 2-Methylphenol
106-44-5 4-Methylphenol
91-20-3 Naphthalene
88-74-4 2-Nitroaniline
99-09-2 3-Nitroaniline
100-01-6 4-Nitroaniline
62-75-9 n-Nitrosodimethylamine
621-64-7 n-Nitrosodim propylamine
86-30-6 n- NitrosodiphenyIamine

CTDEP
WQS 2002
Notes WQS

CTDEP U.S. EPA
Proposed Basis forCTDEP 2009* MADEP RIDEM NJ DEP

WQS Proposed WQS WQS WQS WQS WQS

140 GLI 106
34 CTDEP Tier 2
199 CTDEP Tier 2 31
6.4 CTDEP Tier 2
394 CTDEP Tier 2 1,550
730 GLI

10 CTDEP Tier 2
20,491 CTDEP Tier 2

1,300,000 GLI
3.7 GLI
110 GLI

4,554 Hohreiter and Rigg
0.34 CTDEP Tier 2

7,500 GLI

3,000 GLI
600 GLI
499 CTDEP Tier 2
170 GLI
188 CTDEP Tier 2
61 CTDEP Tier 2

1,063 CTDEP Tier 2

220 GLI

199

49

5,850

115

293
84852-15-3 Nonylphenol
82-68-8 Pentachloronitrobenzene
87 66-5 Pentachlorophenol
85-01-8 Phenanthrene
108-95-2 Phenol
57-55-6 Propylene glycol
129-00-0 Pyrene
127-09-3 Sodium acetate
75-65-0 Ted-butyl alcohol
95-94÷3 1,2,4,5-Tetrachlorobenzene
1746-01-6 2,3,7,8-Tetrachlorodibenzo-p-dioxin
95-95-4 2,4,5-Trichlorophenol
88-06-2 2,4,6-Tdchlorophenol

Pesticides and PCBs
15972 60-8 Alachlor
116-06-3 Atdicarb
309-00-2 AIdrin
1912~24-9 Atrazine
12789-03-8 Chlordane
2921-88-2 Chlorpydfos
94-75-7 2-4 Dichlorophenoxyacetic acid (2,4-D)
72-54-8 4,4 DDD
72 55-9 4,4-DDE
50-29-3 4,4-DDT (Total)
333 41 5 Diazinon
1918-00-9 Dicamba
120 36 5 Dichloroprop
60-57-1 Dieldrin
115-29-7 Endosu~fan~
1031-07-8 Endosulfan sulfate
72-20-8 Endrin
7421-93-4 Endrin aldehyde
53494-70-5 Endrin ketone
76-44-8 Heptachlor
1024-57-3 Heptachlor epoxide
319-84-6 Hexachlorocyclohexane,alpha
319-85-7 Hexachlorocyclahexane,beta

19

1.5

1.2

28 EPA
22 CTDEP Tier 2
19 EPA

4,700 GLI
640 GLI
42 GLI

211,692 CTDEP Tier 2
18 CTDEP Tier 2

25
3O

CTDEP Tier 2
CTDEP Tier 2

294 CTDEP Tier 2
11.4 CTDEP Tier 2
0.45 CTDEP Tier 2
14.5 CTOEP Tier 2
1,2 EPA

0.083 EPA
47 EPA

19 0.05

251

23
16

8.7

3 3 3 3

2.4 2.4 2.4 2.4
0.083 0.083 0.083

0.55 0.55 EPA 1,1 1.1 1.1 1,1
0.17 EPA 0.17 0.17
1619 CTDEP Tier 2
105 CTDEP Tier 2

0.24 0.24 EPA 0.24 0.24 0.24 0.24
0.tl 0.11 EPA 0,22 0.22 0.22 0.22

0.086 0.086 EPA 0.086
0.086 EPA
0.086 EPA

0.26 0.26 EPA 0.52
0.26 0.26 EPA 0.52

0.086 0.086 0.086

0.52 0.52 0.52
0.52 0.52 0.52
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Table 2. (cont.)

CTDEP CTDEP U.S. EPA
CAS WQS 2002 Proposed Basis for CTDEP 2009* MA DEP RI OEM NJ DEP
Number Chen0cal Notes WQS WQS Proposed WQS WQS WQS WQS WQS

Pesticides and PCBs (cont.)
319-86-8 Hexachlorocyclohexane,delta
77-47-4 Hexachlorocyclopentadiene 2.8 CTDEP Tier 2 0,35
58-89-9 Lindane 0.95 0.95 EPA 0.95 0.95 0.95 0,95
72-43-5 Methoxychlor
122-34-9 Simazine 5 CTDEP Tier 2
8001-35-2 Toxaphene 0.73 0.73 EPA 0.73 0.73 0,73 0.73
1336 36-3 PCBs

Radionuclides
12587-46-1 Alpha Padides
12587-47-2 Beta Padic]es

Notes: 8lank cells indicate cdteda not established.
* U.S, EPA 2009 National Recommended Water Quality Criteda (www.epa.govlostlcdledalwqctable)
MA DEP WQS: hOp:flwww.mass.govldeplservicelregulations!314cmrO4,pdf
RI DEM WQS: http:llwww.dem.ri.gov/pubslregslregs/waterlh2OqOga.pdf
NJ DEP WQS: http:l/v,~vw,nj.govldep/ruleslruleslnjac7_gb.pdf
BLM - US. EPA Biotic Ligand Model used to calculate criteria based upon organic content of receiving water

RI DEM freshwater criteria for aluminum are for waters in which the pH is between 6.5 and 9.

RIDEM ammonia cdteda is based on the pH and temperature of the water body, and organism life stage. NJDEP Ammonia criteria based
on pH and temperature of water body, season, and water body classification as defined in NJAC 7:9-1.14.

CT WQS is presented as dissolved cdteda using the EPA recommended equations and conversion factors at a hardness of 50;
EPA and other states use equations for criteria and are shown here based on a hardness of 100 mg/L.
RIDEM, CT WQS and MA DEP use EPA recommended conversion factors, but NJDEP use their own conversion factors.

Site-specific cdteda for dissolved copper applicable to portions of impaired waterways.
Value presented is calculated using the conversion factors at a pH of 7.
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Table 3. Comparison of freshwater chronic aquatic life water quality standards (pg/L)

CTDEP CTDEP U.S. EPA
CAS WQS 2002 Proposed Basis for CTDEP 2009* MA DEP RI DEM NJ DEP
Number Chemical Notes WQS WQS Propose~f WQS WQS WQS WQS WQS

Toxic Metals, Cyanides
Aluminum (Total) a 87 EPA 87 87 87
Ammonia b calculated EPA see note see note
Antimony 190 GLI 10
Arsenic c 150 150 EPA 150 150 150 150
Asbestos
Badum 220
Beryllium 3.6 0.17
Boron 950
Cadmium c 1.35 0.15
Chlodde 230,000
Chlorine 11 11

7429-90-5
7664-41-7
7440-36-0
7440-38-2
1332-21 4
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
7782-50-5
18540-29-9
16065-83-1
7440-48-4
7440 50-8
7440-50-8
57-12-5
7439-89-6
7439-92-1
7439-93-2
7439-96-5
7487-94-7
7440-02-0
7782-49-2
7440-22-4
7440-28-0
7440-31-5
7440-61-1
7440-62-2
7440-66-6

75-05-8

71-43-2
74-83-9
78-93-3
104-51-8

98-06-6
75-15-0
56-23-5
108-90-7
75-00-3
110-75-8
67-66-3
74-87-3
91-58-7
95-49-8
106-43-4

132-64-9
95-50-1
541-73-1
108-46-7
75-27-4
110-57-6
75-71-8
75 34-3
107-06-2
540-59-0
75 35-4
156-59-2
156-60-5
78-87-5
542 75 6

Chromium, hexavalent c 11 11
Chromium, tdvalent c 42 42
Cobalt 24
Copper c 4.8 4.8
Copper (site specific) d 181 18.1
Cyanide 5.2 5.2
Iron 1,000
Lead c,f 1.2 1.2
Lithium
Manganese
Mercury - inorganic c 0.77 0.77
Nickel c 28.9 29
Setenium (Total) 5 5
Silver 0.06
Tharlium 17
Tin 180
Uranium
Vanadium 44
Zinc c 65 65

Volatile Substances
Acetone 1,700
Acetonltdle 8,189
Acrolein 0.1
Acrylonitdle 41
Benzene 160
Bromomethane 0.005
2-Butanone 13,752
n-Butylbenzene
sec-Butylbenzene
t-Butylbenzene
Carbon disulfide 15
Carbon tetrachloride 240
Chlorobenzene 47
Chloroethane
2-Chloroethylvinyl ether (mixed)
Chloroform 140
Chloromethane
2-Chloronapthalene 9
2-Ch!orotoluene
4-Chlorotoluene 7
Cyclohexane 276
Dibenzofuran 4
1.2-Dichlorobenzene 23
1,3-Dichlorobenzene 22
1,4-Dichlorobenzene 9.4
Dichlorobromomethane
1,4-Dichlorobutene
Dichlorodit] uoromethan e
1,1-Dichloroethane 410
1,2-Dichloroethane 2,000
1,2-Dichloroethylene (1,2 Dichloroethene) 970
1,1-Dichloroethylene (1,1 Dich!oroethene) 210
cis-1,2-Dichloroethylene (cis-1,2-Dichloroethene) 620
trans-1,2-Dichloroethylene (trans-l,2-Dich!oroelhene) 560
1,2-Dichloropropane 94
1.3 Dichloropropene 1.7

GLI
GLI
GLI
EPA
EPA
EPA
EPA
EPA
GLI

CTDEP
CTDEP

EPA
EPA
EPA

0.25 0.25     0.25     0.18
230,000 230,000 230,000 230,000

74 74 74 24

BLM BLM 9.0 8.5

5.2 5.2 5.2 5.2

2.5 2.5 2.5 5.4

EPA 0.77 0.77 0.77 0.77
EPA 52 52 52 44
EPA 5 5 5 5
GLI

GLI

GLI
EPA 120 120 120 110

GLI
CTDEP Tier 2
CTDEP Tier 2 3 3 0.06
CTDEP Tier 2 8.4

GLI 5.9
CTDEP Tier 2
CTDEP Tier 2

GLI
GLI 30

GLI

CTDEP Tier 2

32

CTDEP Tier 2
CTDEP Tier 2

GLI

GLI 8.7

GLI 131
GLI
GLI

GLI
GLI

CTDEP Tier 2 58
GLI
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Table 3. (cont.)

CTDEP CTDEP U.S. EPA
CAS WQS 2002 Proposed Basis for CTDEP 2009* MA DEP RI DEM NJ DEP
Number Chemical Notes WQS WQS Proposed WQS WQS WQS WQS WQS

Volatile Substances (cont.)
14t -78-6 Ethyl acetate 1,597 CTDEP Tier 2
100-41-4 Ethylbenzene 61 GLI 36
106-93-4 Ethylene dibromide
110-54-3 n-Hexane
98 82-8 Isopropylbenzene 21 CTDEP Tier 2
99-87-6 4-1sopropyltoluene 16.5 CTDEP Tier 2
108 10 1 Methyl isobutyl ketone
80-62-6 Methyl methacrylate
1634-04-4 Methyl tert butyl ether 51,000 EPA
75 09-2 MethyIene chlodde 1,900 GLI 214
91-57-6 2-Melhylnaphthalene 4.7 GLI
98 95-3 Nitrobenzene 221 CTDEP Tier 2 30
88-75-5 2 Nitrophenol 73 GLI
100-02-7 4-Nitrophenol
103 65-1 n-Propylbenzene
110-86-1 Pyridine 26 CTDEP Tier 2
100-42-5 Styrene 24 CTDEP Tier 2
630-20-6 1,1,1,2-Tetrachloroethane 85 GLI 22
79-34-5 1,1,2,2-Tetrachloreetha ne 655 CTDEP Tier 2 10
127-18-4 Tetrachloreethylene 53 GLI 5.3
109-99-9 Tetrahydrofuran 11,000 GLI
108-88-3 Toluene 62 GLI 14
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane
71-55-6 1,2,4-Trichlorobenzene 5 GLI 1.7
79-00-5 1,1,1-Trichloroethane 76 GLI
120-82 1 1,1,2-Trichloroethane 740 GLI 20
79-01-6 Trichloroethylene 220 GLI 43
75 69-4 Tdchlorofluoromethane
95-63-6 1,2,4-Tdmethylbenzene 16 CTDEP Tier 2
108-67-8 1,3,5-Trimethylbenzene 26 CTDEP Tier 2
108-05-4 Vinyl acetate
75-01-4 Vinyl chloride 930 GLI
133-02-07 Xylenes 27 GLI 3

Sere[volatile Subtances
83-32-9 Acenaphthene 15 GLI 1.9
208~96-8 Acenaphthylene 13 GLI
62-53-3 Aniline 1.3 CTDEP Tier 2
120 12-7 Anthracene 0.02 GLI
92-87-5 Benzidine 4 CTE)EP Tier 2
56-55-3 Benzo(a)anthracene 4.7 GLI
50 32-8 Benzo(a)pyrene 0.06 GLI
205-99-2 Benzo(b)f]uoranthene 2.6 GLI
191-24-2 Benzo(g,h,i)perylene
207-08-9 Benzo(k)8uoranthene
65-85-0 Benzoic Acid
111-91-1 Bis(2-chloroet hoxy)metha n e 788 CTDEP Tier 2
111-44-4 Bis(2-chloroethyl)ethe r 1,026 CTDEP Tier 2
108-60-1 Bis(2 chloroisopropyl)eth er
117-81-7 Bis(2-ethyl hexyl)phth alate 1 CTDEP Tier 2 12
75 25-2 Bromoform 124 CTDEP Tier 2 33
10t-55-3 4-Bromophenyl-phenylether 0.4
85 68-7 Butyl benzyl phthafate 23 GLI 1.9
88-74-8 Carbazole 5.3 CTDEP Tier 2
106-47-8 4-Chloroaniline 1 CTDEP Tier 2
124 48 1 Chlorodibromomethane
95-57-8 2-Chlorophenol 32 GL~ 29
59-50-7 3-methyl-4 Chlorophenol 7 CTDEP Tier 2
7005-72-3 4-Chlorophenyl-phenylether
218-01-9 Chrysene 4,7 GLI
108~39 4 m-Cresol 62 GLI
53 70 3 Dibenzo(a,h)anthracene
86-12-8 1,2-Dibromo-3-chlorepropane
91-94-1 3,3-Dichlorobenzidene 4.5 CTDEP Tier 2
120-83-2 2,4-Dichlorophenol 11 GLI 2.2
34077-87-7 Dichlorotdfluoroethane
84-66-2 Diethyl phthalate 220 GLI 58
131-11-3 D[rnethyl phthalate 310 CTOEP Tier 2 37



Table 3. (cent,)

CAS
Number Chemical

Semivolatile Subtances (cont.)
105-67-9 2,4-Dimethylphenol
84-74-2 Di n-butyl phthalate
51-28-5 2,4-Dinitrophenol
534-52-1 2-methyl-4,6-Dinitrophen el

606-20-2 2,6-Dinitrotoluene
117-84 0 Di-n-oc~yl phthalate
123-91-1 1,4-Dioxane
122-66-7 1,2-Dipheny[hydrazine
64-17-5 Ethanol
107-21-1 Ethylene glycol
206-44-0 Fluoranthene
86-73-7 Fluorene
50-00-0 Formaldehyde
118-74-1 Hexachlorobenzene
87 68-3 Hexachlorobutadiene
67-72-1 Hexachloroethane
193-39-5 Indeno(1,2,3-cd)pyrene
78 59-1 Isophorone
67-63-0 Isoprepanol
67-56-1 Methanol
95-48-7 2-Methylphenol
106-44-5 4-Methylphenol
91-20-3 Naphthalene
88-74-4 2-Nitroaniline
99-09-2 3-Nitroaniline
100-01-6 4-Nitroaniline
62-75 9 n-Nitrosodimethylamine
621-64-7 n-Nitrosodi-n-propylamin e
86-30-6 n-Nitrosodiphenylamine

CTOEP CTDEP
WQS 2002 Propesed Basis for CTDEP
Notes WQS WQS Proposed WQS WQS WQS

4 CTDEP Tier 2
22 CTDEP Tier 2
0.7 CTDEP Tier 2
44 CTDEP Tier 2

1 CTDEP Tier 2
2,277 CTDEP Tier 2

140,000 GLI
0.8 GLI
t9 GLI

1,178 Hehreiter and Rigg
0.04 CTDEP Tier 2

920 GLI

330 GLI
67 GLI
55,5 CTDEP Tier 2

21 CTDEP Tier 2
7 CTDEP Tier 2

118 CTDEP Tier2

25 GLI

U.S. EPA
2009* MADEP RIDEM NJDEP

WQS WQS

2.4

0.69

34

0.31

4.4

1.1

130

2.6

6.5
84852q 5-3 Nonylphenol
82-68-8 Pentachloronitrobenze n e
87-86 5 Pentachlorophenol
85-01-8 Phenanthrene
108-95-2 Phenol
57-55-6 Propylene glycol
129-00-0 Pyrene
127-09-3 Sodium acetate
75-65-0 Ted-butyl alcohol
95-94-3 1,2,4,5-Tetrachlorobenzene
1746-01-6 2,3,7,8-Tetrachlorodibenzo- p-dioxin
95-95-4 2,4,5-Trichloroph enol
88-06-2 2,4,6 Trichlorophenol

Pesticides and PCBs
15972-60 8 Alachlor
116-08-3 Aldicarb
309 00-2 Aldrin
1912-24-9 Atrazine
12789 03-6 Chlordane
2921-88-2 Chlorpydfos
94-75-7 2-4 Dichlorophenoxyacetic acid (2,4-D)
72-54-8 4,4-DDD
72-55-9 4,4-DDE
50 29 3 4,4-DDT (Total)
333-41-5 Diazinon
1918-00-9 Dicamba
120 39 5 Dichloroprop
60-57-1 Dieldrin
115-29-7 Endosulfan~

1031-07-8 Endosullan sulfate
72-20 8 Enddn
7421-93-4 Endhn aldehyde
53494-70-5 Enddn ketone
76 44 8 Heptach!or
1024-57-3 He~3tachlor epoxide
319 84 6 Hexachlorocyclohexane,alpha
319-85-7 Hexachlorocyclohexa ne,b eta

6.0 EPA
2.5 CTDEP Tier 2
15 EPA
2.3 GLI
160 GLI

4.6 GLI

23,521 CTDEP Tier 2
2 CTDEP Tier 2

2,8 CTDEP Tier 2
3.3 CTDEP Tier 2

33 CTDEP Tier 2
1.3 CTDEP Tier 2

0,05 CTDEP Tier 2
1.6 CTDEP Tier 2

0.0043 0.00215 EPA
0.041 EPA

5 EPA

15 0.04 6.7

5,6

0.51
0.36

0.0043 0.0043 0.0043 0.0043
0,041 0.041 0.041

0.001 0005 EPA 0.001 0.001 0.001 0.001
0.17 EPA 0.17 0.17
180 CTDEP Tier 2
12 CTDEP Tier2

0.056 0.056 EPA 0.056 0.056 0.056 0,056
0.056 0.028 EPA 0.056 0.056 0,056 0056

0.036 0.036 ERA 0.036 0.036 0.036 0.036
0.036 EPA
0.036 EPA

0.0038 0.0019 EPA 0.0038 0.0038 0.0038 0.0038
0.0038 0.0019 ERA 0.0038 0.0038 0.0038 0,0038
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Table 3. (cont,)

CTDEP CTDEP U.S. EPA
CAS WQS 2002 Proposed Basis fo~CTDEP 2009* MA DEP RI DEM NJ DEP
Number Chemical Notes WQS WQS Proposed WQS WQS WQS WQS WQS

Pesticides and PCBs (cont.)
319-86-8 Hexachlorocyclohexane,delta
77-47-4 Hexachlorocyclo pentadiene 0,3 CTDEP Tier 2 0.008
58-89-9 Lindane 0.057 GLI
72 43L5 Methoxychlor 0.03 EPA 0.03 0.03 0.03
122-34-9 Simazine 1 CTDEP Tier 2
8001-35-2 Toxaphene 0.0002 0.002 EPA 0.002 0.002 0.0002 0.0002
1336-36-3 PCBs 0.014 0.014 EPA 0.014 0.014 0.014

Radionuc]ides
12587-46-1 Alpha PadicIes
12587-47-2 Beta Particles

Notes: Blank cells indicate cdteda not established.
* U.S. EPA 2009 National Recommended Water Qualib~ Chteda (w~,v epa.gov/ost/cdtedaA,]qctable)
MA DEP WQS: http:llw~vw.mass.govldep/servicelregulafions1314cmrO4.pdf
RI DEM WQS: http:!/v,~vw.dem.ri.govlpubslregslregs~.’#ater[h2OqOga,pdf
NJ DEP WQS: http:llw’.w~.ni.govldeplrulesfrulesfnjacT_gb.pdf
BLM - U,S, EPA Biotic Ligand Model used to calculate cdteda based upon organic content of receiving water

" RI DEM freshwater cdteda for afuminurn are for waters in which the pH is between 6.5 and 9.
b RIDEM ammonia criteria is based on the pH and temperature ofthe water body, and organism life stage. NJDEP ammonia cdteria based on

pH and temperature of water body, season, and water body classification as defined in NJAC 7:9-1.14.

~ CT WQS is presented as dissolved criteria using the EPA recommended equations and conversion factors at a hardness of 50;
EPA and other states use equations for criteria and are shown here based on a hardness of 100 mglL.
RIDEM, CT WQS and MA DEP use EPA recommended conversion factors, but NJDEP use their own conversion factors
d Site-specific cdteda for dissolved copper applicable to portions of impaired waterways.

e Value presented is calculated using the conversion factors at a pH of 7.
f NJDEP uses a WER alue presented is calculated using the conversion factors at a pH of 7.
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Table 4. Comparison of marine acute aquatic life water quality standards (pg/L)

Basis for
CTDEP CTDEP CTDEP U.S. EPA

WQS 2002 Proposed Proposed 2009* MADEP RIOEM NJ OEP
CAS Number Chemical Notes WQS WQS WQS WQS WQS WQS WQS

Toxic Metals, Cyanides
7429 90-5 Aluminum (Total)
7664 41 7 Ammonia b 233 233 EPA see note see note
7440-36-0 Antimony
7440-38-2 Arsenic c 69 69 EPA 69 69 69 69
1332-21-4 Asbestos
7440-39~3 Barium
7440-41-7 Beryllium
7440-42-8 Boron
7440-43-9 Cadmium c 42 40 EPA 40 40 40 40
16887-00 6 Chloride
7782-50-5 Chlo fine 13 13 E PA i 3 13 13
18540-29-9 Chromium, hexavalent c 1,100 1,190 EPA 1,100 1,100 1,100 1,100
16065-83-1 Chromium, trivalent
7440-48-4 Cobalt
7440-50-8 Copper c 4.8 4.8 CTDEP 4.8 4.8 4.8 4.8
7440-50-8 Copper (site specific) d 7.9
57-12-5 Cyanide 1 1 EPA 1 1 1 1
7439-89 6 Iron
7439-92-1 Lead c 210 210 EPA 210 2"i0 210 210
7439-93-2 Lithium
7439 96-5 Manganese
7487-94-7 Mercu~ - inorganic c 1.8 1.8 EPA 1.8 1.8 1.8 1.8
7440-02-0 Nickel c 74 74 EPA 74 74 74 64
7782-49-2 Selenium (Total) c 290 290 EPA 290 290 200 290
7440-22-4 Silver c 1.96 1.9 EPA 1.9 1,9 1.9 1.9
7440 28-0 ThaIlium
7440-31-5 Tin
7440-61-1 Uranium
7440 62-2 Vanadium
7440-66 6 Zinc c 90 90 EPA 90 90 90 90

Volatile Substances
67-64-1 Acetone
75-05-6 Acetonitrile
107-02-8 Acrolein
107-13-1 Acrylonitrile
71-43-2 Benzene
74-83~9 Bromomethane
78-93-3 2-Butanone
104-51-8 n-Butylbenzene
135-98-8 sec-BuD/Ibenzene
98-06-6 t-Butylbenzene
75-15-0 Carbon disulfide
56-23-5 Carbon tetrachloride
108-90-7 Chlorobenzene
75-00-3 Chloroethane
110-75-8 2-Chloroethylvinyl ether (mixed)
67-66-3 Chloroform
74-87-3 Chloromethane
91-58~7 2-Chloronapthalene
95-49 8 2-Chlorotoluene
106-43-4 4-ChIorotoluene
110-82-7 Cyclohexane
132 64-9 Dibenzofuran
95-50 1 1,2-Dichlorobenzene
541-73-1 1,3 Dichlorobenzene
106-46-7 1,4-Dichlorobenzene
75-27-4 Dichlorobromomethane
110-57-6 1,4-Dichlorobutene
75-71-8 Dichlorodifiuoromethane
75-34-3 1,1 -Dichloroethane
107-06-2 1,2-Dichloroethane
540-59-0 1,2-Dichloroethylene (I ,20ichloroethene)
75 35-4 1,1-Dichloroethylene (1,1 (3ichtoroethene)
156 59-2 cis-1,2-Dichloroethylene (cis-1,2-Dichloroethene)
156-60-5 trans-1,2-Dichloroethylene (trans-1,2-Dichloroethene)
78-87-5 1,2-Dichloropropane



Table 4, (cont.)

Basis for
CTDEP CTDEP CTDEP U.S. EPA

WQS 2002 Proposed Proposed 2009* MA DEP RI DEM NJ DEP
CAS Number Chemical Notes WQS WQS WQS WQS WQS WQS WQS

Volatile Substances {cent,)
542-75-6 1,3-Dichloropropene
141-78-0 Ethyl acetate
100-41-4 Ethylbenzene
106-93-4 Ethylene dibromide
110 54-3 n-Hexane
98-82-8 Isopropylbenzene
99-87-6 4-1sopropyltoluene
108q 0-1 Methyl isobutyl ketone
80 62 6 Methyl methac~Jlate
1634-04-4 Methyl tert butyl ether
75-09-2 Methylene chloride
91 57 6 2-Methylnaphthalene
98-95-3 Nitrobenzene
88-75-5 2-Nitrophenol
100-02-7 4-Nitrophenol
103 65-1 n-Propylbenzene
110-86-1 Pyridine
100-42-5 Styrene
630-20-6 1,1,1,2*Tetrachloroethane
79-34-5 1,1,2,2-Tetrachloroethane
127-18-4 Tetrachloroethylene
109-99-9 Tetrahydrofuran
"i08-68-3 Toluene
76-13-1 1,1,2-Tdchloro-1,2,2-trifluoroethane
71-55-6 1,2,4-Trichlorobenzene
79-00-5 1,1,1-Trichloroethane
120-82-1 1,1,2-Trichloroethane
79-01-6 Trichloroethylene
75-69-4 Tdchlorofluoromethane
95-63-6 1,2,4-Tdmethylbenzene
108-67-8 1,3,5-Trimethylbenzene
108-054 Vinyl acetate
75 01-4 Vinyl chloride
133-02-07 Xylenes

Semlvolatile Subtances
83 32-9 Acenaphthene
208-96-8 Acenaphthylene
62-53-3 Aniline
120-12-7 Anthracene
92 87 5 Benzidine
56 55 3 Benzo(a)anthracene
50-32-8 Benzo(a)pyrene
205-99-2 Benzo(b)tluoranthene
19t -24-2 Benzo(g,h,i)petylene
207-08-9 Benze(k)fluoranthene
65-85-0 Benzoic Acfd
111-91-1 Bis(2 chloroethoxy)methane
111-44-4 Bis(2-chloroethyl)ether
108-60-1 Bis(2-chloroisopropyl)ether
117-81-7 Bis(2-ethyl hexyl)phthalate
75-25-2 Bromoform
101-55-3 4-Bromophenyl-phenylether
85-68-7 Butyl benzyl phthalate
86-74-8 Carbazole
106-47-8 4-Chloroaniline
124-48-1 Chlorodibromomethane
95-57-8 2-Chlorophenol
59-50-7 3-methyl-4 Chlorophenol
7005-72-3 4 Chlorophenyl-phenylether
218-01-9 Ch~sene
108-39-4 m-Cresol
53-70-3 D[benzo(a,h)anthracene
96-12-8 1,2-Dibromo-3-ch[oropropane
91-94-1 3,3-Oichlorobenzidene
120-83-2 2,4-Dichlorophenol
34077-87-7 Dichlorotrifluoroethane
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Table 4. (cont.)

Basis for
CTDEP CTDEP CTDEP U,S. EPA

WQS 2002 Proposed Proposed 2009* MA DEP RI DEM NJ DEP
CAS Number Chemical Notes WQS WQS WQS WQS WQS WQS WQS

Semivolatile Subtances (cont.)
84 86-2 Diethyl phthalate

105-67-9 2,4-Dimethylphenol
84-74-2 Di-n-butyl phthalate
51-28-5 2,4-Dinitrophenol
534-52-1 2-methyl-4,6-Dinitrophenol 13
121-14-2 2,4-Dinitrotoluene
606-20-2 2,6-DinSrotoluene
117=84 0 Di-n-octyl phthalate

122-66-7 1,2-Diphenylhydrazine
64-17-5 Ethanol
107-21-1 Ethylene glycol
206-44-0 Fluoranthene
86-73-7 Fluorene
50-00-0 Formaldehyde
118-74-1 Hexachlorobenzene
87 68-3 Hexachlorobutadiene
67-72-1 Hexachloroethane
193-39-5 Indeno(1,2,3 cd)pyrene
78-59 1 Isophorone
67~63-0 Isopropanol
67-56-1 Methanol
95-48-7 2-Methylphenol
106-44-5 4-Methylphenol
91-20-3 Naphthalene
88-74-4 2-Nitroaniline
99-09-2 3-Nitroaniline
100-01-6 4-NSroaniline
62-75-9 n-NSrosodimethylamine
621-64-7 n-Nitrosodi-n-propylamine
86-30-6 n-Nitrosodiphenylamine
84852-15-3 Nonylphenol 7 EPA
82-68-8 Pentachloronitmbenzene
87-86-5 Pentachlorophenol 13 13 EPA 13 13 13
85-01-8 Phenanthrene
108-95 2 Phenol
57 55 6 Propylene glycol
129-00-0 Pyrene
127-09-3 Sodium acetate
75-65-0 Tert butyl alcohol
95 94-3 1,2,4,5-Tetrachlorobenzene
1746-01-6 2,3,7,8-Tetrachlorodibenzo p-dioxin
95-95-4 2,4,5-Trichlorephenol
88-06-2 2,4,6-Trichlorophenol

Pesticides and PCBs
15972-60-8 Alachlor
116-06-3 Aldicarb
309-00-2 Aldrin 0.65 0,65 CTDEP Tier 2 1.3 1.3 1.3 1.3
1912-24-9 Atrazine
12789-03-6 Chlordane 0.045 0.045 EPA 0.09 0.09 0.09 0.09
2921-88-2 Chlorpyrifos 0.011 EPA 0.011
94-75-7 2-4 Dichlorophenoxyacetic acid (2,4-D)
72-54-8 4,4-DDD
72-55-9 4,4-DDE
50-29-3 4,4-DDT (Total) 0.065 0.065 EPA 0.13 0.13 0.13 0.13
333-41 5 Diazinon 0.82 EPA 0.82 0,82
1918-00-9 Dicamba
120-36-5 Dichleroprop
60-57-1 Dieldrin 0.355 0.71 0.71 0.71 0.71
115-29-7 Endosulfan~ 0.017 0.017 EPA 0.034 0.034 0,034 0.034
1031-07-8 EndosuSan sulfate
72-20-8 Enddn 0,0185 0.0185 EPA 0,037 0.037 0.037 0.037
7421=93-4 Endrin aldehyde
53404-70-5 Endrin ketone
76 44-8 Heptachlor 0.0265 0,0265 EPA 0,053 0.053 0.053 0,053



Table 4. (cont.)

Basis for
CTDEP CTDEP CTDEP U.S. EPA

WQS 2002 Proposed Proposed 2009* MA DEP RI DEM NJ DEP
CAS Number Chemical Notes WQS WQS WQS WQS WQS WQS WQS

Pesticides and PCBs (cont,)
1024-57-3 Heptachlor epoxide 0.0265 0.0265 EPA 0.053 0.053 0.053 0.053
319-84-6 Hexachlorocyclohexane,alpha
319-85-7 Hexachlorocyclohexane,beta
319-86-8 Hexachlorocyclohexane,delta
77-47-4 Hexachlorocyclopentadiene
58-89-9 Lindane 0.08 0.08 EPA 0.16 0,16 0.16 0.16
72-43-5 Methoxychlor
122-34-9 Simazine
8001-35-2 Toxaphene 0.21 0.21 EPA 0.21 0.2"~ 0.21 0.21
1336-36-3 PCBs 0.014

Radionuclides
t2587-46-1 Alpha Padicles
12587-47-2 Beta Padicles

Notes: Blank ceils indicate criteria not established.
* U.S. EPA 2009 Nationa~ Recommended Water Quality Criteria (wvw.epa.gov/ost/criteria]wqctable)
MA DEP WQS: http:llwww.mass.govldep/servicelregulations!314cmrO4.pdf
RI DEM WQS: http:l/v^w~.dem.ri.gov/pubslregslregslwater/h2OqO9a,pdf
NJ DEP WQS: http:liv~w~.nj.govldeplru[eslrules/njac7_gb.pdf

~ RI DEM freshwater criteda for aluminum are for waters in which the pH is between 6.5 and 9.
b RIDEM ammonia criteda is based on the pH and temperature of the water body, and organism life stage. NJDEP ammonia

criteria based on pH and temperature of water body, season, and water body classification as defined in NJAC 7:9-1,14.
¢ CT WQS, RIDEM WQS and MADEP WQS are presented as dissoIved cdteria using the U.S, EPA recommended conversion factors.

NJ DEP WQS are presented as dissolved criteria using their own conversion factors.
d Site-specific criteria for dissolved copper applicable to portions of impaired waterways.
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Table 5. Comparison of marine chronic aquatic life water quality standards (pg/L)

Basis for
CTDEP CTDEP C]DEP U.S. EPA

CAS WQS 2002 Proposed Proposed 2009* MA DEP RI DEM NJ DEP
Number Chemical Notes WQS WQS WQS WQS WQS WQS WQS

Toxic Metals, Cyanides
7429-90-5 Atuminum (Total)
7664-41-7 Ammonia b 35 35 EPA see note see note
7440-36 0 Antimony
7440-38-2 Arsenic c 36 36 EPA 36 36 36 36
1332-21-4 Asbestos
7440-39-3 Badum
7440-41-7 Be[yllium
7440 42-8 Boron
7440 43-9 Cadmium c 9.3 8.8 EPA 8.8 8.8 8.8 8.8
16887-00-6 Chloride
7782-50-5 Chlorine 7,5 7.5 EPA 7.5 7.5 7.5
18540-29-9 Chromium, hexavalent c 50 50 EPA 50 50 50 50
16065-83-1 Chromium, trivalent
7440-48-4 Cobalt
7446-50-8 Copper c 3.1 3.1 CTDEP 3.1 3.1 3.1 3.1
7440-50-8 Copper {site specific) d 5,6
57-12-5 Cyanide 1 1 EPA 1 1 1
7439-89-6 Iron EPA
7439-92-1 Lead c 8.1 8.1 EPA 8.1 8,1 8.1 24
7439-93-2 Lithium
7439-96-5 Manganese
7487-94-7 Mercury - inorganic c 0.94 0.94 EPA 0.94 0.94 0.94 0.94
7440 02 0 Nickel c 8.2 8.2 EPA 8,2 8.2 8.2 22
7782-49-2 Selenium (Total) c 71 71 EPA 71 71 71 71
7440-22-4 Silver
7440 28 0 Thallium
7440 31-5 Tin
7440-01-1 Uranium
7440-62-2 Vanadium
7440-66-5 Zinc c 81 81 EPA 81 81 81 81

Volatile Substances
67-64-1 Acetone
75-05-8 Acetonitrile
107-02-8 Acrolein
107-13-1 Acnjlonitrife
71-43-2 Benzene
74-83-9 Bromomethane
78-93-3 2-Butanone
104-51-8 n-Butylbenzene
135-98-8 sec-Butylbenzene
98-06-6 t-Butylbenzene
75-15-0 Carbon disuIfide
56-23 5 Carbon tetrachloride
108-90-7 Chlorobenzene
75-00-3 Chloroethane
110-75-8 2-Chloroethylvinyl ether (mixed)
67-06-3 Chloroform
74-87-3 Chloromethane
91 58-7 2-Chloronapthalene
95-49-8 2-Chlorotoluene
100-43-4 4-Chlorotoluene
110-82-7 Cycrohexane
132-64-9 Dibenzofuran
95 50-1 1,2-Dichlorobenzene
541-73-1 1,3-Dich!orobenzene
106-46-7 1,4-Dichlorobenzene
75-27 4 Dichlorobromomethane
110-57-6 1,4-Dichlorobutene
75-71-8 DicNorodifluoromethane
75-34-3 1,1-Dichloroethane
107-06-2 1,2-Dichloroethane
540-59-0 1,2-Dichloroethylene (1,2 Dichloroethene)
75-35-4 1,1-Dichloroethylene (1,1 Dichloroethene)
156-59-2 cis-l,2-Dichloroethylene (cis-l,2-Dichloroethene)
156 60 5 trans-1,2-Dichloroethylene (trans-1,2-Dichloroethene)
78-87-5 1,2-Dichloropropane
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Table 5. (cont.)

Basis for
CTDEP CTDEP CT£)EP U,S. EPA

CAS WQS 2002 Proposed Proposed 2009* MA DEP RI DEM NJ DEP
Number Chemical Notes WQS WQS WQS WQS WQS WQS WQS

542-75-8
141-78-6
100-41-4
106-93-4
110 54-3
98-82 8
99-87-6

80-62-6
1634-04-4

98-95-3
88-75-5
100-02-7
103-65-1

100-42-5
630-20 6
79-34-5

109-99-9
108-88-3

71-55-8
79-00-5
120-82-1
79-01-6
75-69-4
95-63-6
108-67-8
108-05-4
75-01-4
133-02-07

Volatile Substances (cont,)
1,3-Dichloroprepene
Ethyl acetate
Ethylbenzene
Ethylene dibromide
n-Hexane
Isopropylbenzene
4-1sopropyltoluene
Methyl isobutyl ketone
Methyl methacrylate
Methyl terl butyl ether
Methylene chloride
2-Methylnaphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
n Propylbenzene
Pyridine
Styrene
1,1,1,2~Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Tetrahydrofuran
Toluene

1,2,4-Trichlorobenzene

1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl acetate
Vinyl chloride
Xylenes

Semivolatile Subtances
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
8enzo(b)fluoranthene
Benzo(g,h,i)pepjlene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-chforoethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ch!oroisopropyl)ether
Bis(2-ethyl hexyl)13hthalate
Bromoform
4-Bromophenyl-phenylether
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
Chlorodibromomethane
2-Chlorophenol
3 methyl-4 Chlorophenol
4-Chlorophenyl-phenylether
Chrysene
m-Cresol
Dibenzo(a,h)anthracene
1,2-Dibromo-3-chloropropane
3,3-Dichlorobenzidene
2,4-Dichlorophenol

83-32-9
208-96-8
62-53-3
120-12-7

56-55-3
50-32-8

191-24-2
207-08-9
65-85-0

108-60-1

75-25 2
101 55-3
85-68-7
86-74-8
106 47 8
124-48-1
95-57-8
59-50-7
7005-72-3
218-01-9
108-39-4
53-70-3
90-12-8

120 83-2
34077-87-7 Dichlorotrifluoroethane
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Table 5. (cont.)

Basis for
CTDEP CTDEP CTDEP U.S. EPA

CAS WQS 2002 Proposed Proposed 2009* MA DEP Rt DEM NJ DEP
Number Chemical Notes WQS WQS WQS WQS WQS WQS WQS

Semivolatile Subtances (cont.)
84-66-2 Diethyl phthalate
131-11-3 Dimethyl phthalate
105-67-9 2,4-Dimethylphenol
84-74-2 Di-n-butyl phthalate
51-28-5 2,4-Dinitrophenol
534-52-1 2-methyl-4,6-Dinitrophenol 7.9
121-14-2 2,4~Dinitrototuene
606-20-2 2,6-Dinitrotoluene
117-84-0 Di-n-oc~l phthalate
123-91-1 1,4-Dioxane
122-66-7 1,2-Diphenylhydrazine
64-17-5 Ethanol
107-21-1 Ethylene glycol
206-44-0 Fluoranthene
86-73-7 Fluorene
50-00 0 Formaldehyde
118-74-1 Hexachlorobenzene
87-88-3 Hexachlorobutadiene
67-72-1 Hexachloroethane
193-39-5 Indeno(1,2,3-cd)pyrene
78 59-1 Isophorone
67-63-0 Isopropano]
67-58-1 Methanol
95-48-7 2-Methylphenol
106 44-5 4-Methylphenol
91-20-3 Naphthalene
88-74-4 2-Nitroan[line
99-09-2 3-Nitroaniline
100-01-6 4-Nitroaniline
62-75-9 n-Nitrosodimethylamine
621-64-7 n Nitrosodi-n-propylamine
86-30-6 n-N8rosod[phenylamine
84852-15-3 Nonylphenol
82-68-8 Pentachloronitrobenzene
87-86-5 Pentach~orophenol
85-01-8 Phenanthrene
108-95-2 Phenol
57-55-6 Propylene glycol
129-00-0 Pyrene
127-09-3 Sodium acetate
75-65-0 Tert-butyl alcohol
95-04-3 1,2,4,5-Tetrachlorobenzene
1746-01 6 2,3,7,8-Tetrachlorodibenzo-p-dioxin
95 95 4 2,4,5-Trichlorophenol
88-06-2 2,4,6-Trichlorophenol

Pesticides and PCBs
15972-60-8 Alach!or

309-00-2 Aldrin
1912-24-9 Atrazine
12789-03-6 Chlordane

117 EPA

7.9 7.9 EPA 7,9 7.9 7.9

0.004 0.0045 EPA 0.004 0.004 0.084 0.004
EPA 0.0056

EPA 0.001 0.001 0.001 0.001
EPA 0.82 0.82

0.0019 0.0019 0.0019 0.0019
EPA 0.0087 0.0087 0.0087 0.0087

EPA 0.0023 0.8023 0.0023 0.0023

EPA 0.0036 0.0036 0.0036 0.0036

2921-88-2 Chlorpyrifos 0.0056
94-75-7 2-4 Dichlorophenoxyacetic acid (2,4-D)
72-54-8 4,4-DDD
72-55-9 4,4-DDE
50-29-3 4,4-DDT (Total) 0.001 0.001
333-41-5 Diazinon 0.82
1918~00 9 Dicamba
120-36-5 Dichtoroprep
60-57-1 Dieldrin 0,0019
115-29-7 Endosulfan~ 0.0087 0,0087
1031-07-8 Endosulfan sulfate
72-20-8 Enddn 0.0023 0.0023
7421-93-4 Er~drin aldehyde
53494-70-5 Endrin ketone
76 44-8 Heptachlor 0.0036 0.0036
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Table 5. (cont.)

Basis for
CTDEP CTDEP CTDEP U.S. EPA

CAS WQS 2002 Proposed Proposed 2009* MA DEP RI DEM NJ DEP
Number Chemical                 Notes WQS WQS WQS WQS WQS WQS WQS

Pesticides and PCBs (cont.)
1024-57-3 Heptachlor epoxide 0.0030 0.0036 EPA 0.0036 0.0036 0.0036 0.0036
3t 9-84-6 Hexachlorocyclohexane,alpha
319-85-7 Hexachlorocyclohexane,beta
319-86-8 Hexachlorocyclohexane,delta
77-47-4 Hexachlorocyctopentadiene
58-89-9 Lindane
72-43-5 Methoxychior 0.03 0.03 0.03
122-34-9 Simazine
8001-35-2 Toxaphene 0.0002 7,5 EPA 0.0002 0,0002 0,0002 0.0002
1336-36-3 PCBs 0.03 0.03 EPA 0.03 0.03 0,03 0.03

Radionuclides
12587-46-1 Alpha Particles
12587 47-2 Beta Particles
Notes: * U.S. EPA 2009 National Recommended Water Quality Cdteda (~w#.epa.govlostYcriterialwqctable)

MA DEP WQS: http:l/www.mass.govldeplserv~ce/regulations1314cmrO4.pdf
RI DEM WQS: http:lA,~,,,~v.dem.ri.gov/pubsfregs/regslwaterth2OqOga.pdf
NJ DEP WQS: httpTIl~w~w.nj,govldep/ruleslruleslnjac7_gb.pdf

" RI DEM freshwater criteria for aluminum are for waters in which the pH is be~,’~een 6.5 and 9.
b RIDEM ammonia criteria is based on the pH and temperature of the water body, and organism life stage. NJOEP ammonia
cdteda based on pH and temperature of waler body, season, and water body classification as defined in NJAC 7:9-1.14.

° CT WQS, RIDEM WQS and MADEP WQS are presented as dissolved criteria using the U.S. EPA recommended conversion factors.
NJ DEP WQS are presented as dissolved crSeda using their own conversion factors.
d Site-specific criteria for dissolved copper applicable to portions of impaired waterways.
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1 Clock Trover Place
Suite 150
Maynard, MA 01754

March 17, 2010

telephone 978-461-4600
facsimile 978-461-4699
www.exponent.com

Seth Molofsky
Executive Director
Enviromnental Professionals’ Organization of Cormecticut, Inc.
P.O. Box 176
Amston, CT 06231-0176

Subject: Proposed changes to water quality standards for humau health
Exponent Project No. 1000534.000

Dear Mr. Molofsky:

Exponent reviewed the documents from the Comaecticut Department of Environmental
Protection (CT DEP) related to proposed changes to the Comlecticut Water Quality Standards
(WQS) as proposed by the CT DEP on December 22, 2009. This review focuses on the changes
to the criteria for toxic substances for human health. This letter presents the results of our
technical review and provides cormnents on the proposed revisions to the WQS for toxic
substances. Exponent also compared the proposed WQS to the current WQS and to the
National Recommended Water Quality Criteria (NRWQC) established by U.S. Enviromnental
Protection Agency (USEPA).

Summary of Proposed Changes to WQS for Toxic Substances

CT DEP relied upon the USEPA guidance doculnents, Methodology for Deriving Ambient
Water QualiO, Criteria for the Protection qf Httman Health (2000) and Water Quality Standards
Handbook: Second Edition Otpdated 2007), to revise the human health based water quality
criteria.

There are two types of WQS for the protection of human health: 1) consumption of organisms
only and 2) consumption of water and organisms. Both WQS include a fish consumption
pathway, and the second type of standard also includes ingestion of water at a rate of two liters
per day. Other potential pathways such as dermal contact with water are not included in the
WQS for the protection of human health.

The proposed changes to WQS for human health are based on 1) the inclusion of a Relative
Source Contribution (RSC) factor for non-cancer endpoints, with a default valne of 0.2 (see
below), 2) an increase in the average fish consmnption rate by people from 6.5 grmns per day to
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20 grams per day, 3) the inclusion of a food chain multiplier for chemicals that biomagnify, and
4) revisions to chemical-specific toxicological values (Reference Doses or RfDs and Cancer
Slope Factors or CSFs).

Review of the Three Proposed Generic Changes to the CT WQS

RSC Factor

The proposed RSC factor for non-carcinogenic substances is consistent with current USEPA
practice (USEPA 2002). The RSC approach assumes that people may be exposed to a chemical
via multiple media, of which the regulated media is one. The proposed default RSC is 0.2 The
proposed WQS and the NRWQS for most chemicals, therefore, allow exposures of up to 20% of
the RID fronr sources related to drinking water and/or fish consumption, with the remaining
80% assumed to come from non-water related exposures. In cases where adequate data exists
on relevant sources and exposure pathways (pathways other than oral for water exposures, and
exposures to other media, such as food, soil, or air) for a chemical, USEPA (2000) reconnnends
apportioning the RID to each pathway, based upon that data.

Fish Consumption Rate

The fish consumption rate used in the calculation of the current WQS is 6.5 grams/day, based on
1980 USEPA guidelines for deriving WQS. The proposed CT DEP WQS rate offish
consumption is 20 grams per day, which is the approximate median rate of consumption of fish
potentially caught in Comaecticut. This value is similar to the value of 17.5, representing the
90th percentile of fish consumption (USEPA 2000), used in the calculation of many of the
current NRWQS. It is not clear from the CT DEP teclmical support document what sources and
types of fish the reported fish consumption rates include.

USEPA guidance (USEPA 2000) recommends that states rely on regional fish consumption
surveys, focusing on fieshwater and estuarine fish, to establish a fish consumption rate used to
calculate WQS. The Colmecticut smwey relied on also indicated 75 , 90 and 95 pelcentile
fish consumption rates of approximately 43, 81 and 110 grams per day, respectively values
substantially (-2, 4- and 5-fold, respectively) greater than tlre estimated median rate for that
state. It is thus not clear how the U.S. EPA (2000) guidance was applied by adopting the
median rate offish consumption of 20 grams per day as the specific basis of the proposed
change in the WQS fish consumption rate.

Bioconcentration Factor (BCF) and Food Chain Multiplier (FCM)

CT DEP cites either USEPA 2002 or BCFWIN as the source of the BCF for each chemical.
BCFWlN inchldes two separate models, but CT DEP did not specify ~vhich values they used from
the BCFWIN program.
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Consistent with current USEPA practice (2000), tire proposed CT DEP WQS includes a food chain
multiplier (FCM) for hydrophobic compounds (log Kow > 4). The FCM models bioaccnmnlation at
trophic levels higher than one, beyond that predicted by chemical-specific bioconcentration factors
(BCF). It is the ratio of the bioaccnmulation factor specific to a particular trophic level, and the
BCF, which is eqnivaleut to the bioaccumulatiou at atrophic level of one. CT DEP lists the FCMs
they have adopted as a function of the octanol-water partitioning coefficient (log Kow), citing
USEPA guidmme as the sonrce of a model used to calcnlate them. However, they do not specify
which model or guidance documeat they relied on. Tbe CT DEP FCM values do not match the
values for any of the trophic levels listed in USEPA (2000).

Review of Eight Proposed CT WQS

Eight chemicals, hexavaleut chromium, inorganic mercury, nickel, tetrachloroethylene,
tricbloroetbylene, vinyl chloride, ethylbeuzene aud toluene were selected for detailed review. Table
1 presents the WQS values, Table 2 presents tbe cbemical-specific toxicological values, and Table 3
presents the chemical-specific assumptions of the current CT WQS, the proposed WQS, and the
2009 NRWQS for the eight chemicals.

CT DEP reviewed toxicological values for individual chemicals fl’om several sources, iucluding the
USEPA Integrated Risk Information System (IRIS) database, California Environmental Protection
Agency (CalEPA), the Agency for Toxic Substances and Disease Registry (ATSDR), USEPA
Superfund Health Effects Assessment Summary Tables (HEAST) and other USEPA sources. CT
DEP did not follow an established hierarchy, lnstead they made judgments regarding the most
current unde,’standing oftbe toxicology on a chemical-specific basis. For certain non-cancer
toxicity values, CT DEP modified available toxicity valnes with additional uncertainty factors,
resulting in values that are more conservative, in an effort to take into account uncertainties and data
gaps, including uucertaiuties regarding potential carcinogenicity.

Table 1. Comparison of Eight Proposed CT WQS to Current CT WQS and 2009 NRWQS. ( Note: -
- indicates not applicable/available)

Cancer/Non- Organisms Only Water and Organisms (p/L)
Chemical Cancer Proposed 2002 EPA 2009 Proposed 2002    EPA 2009

Cancer
Hexavalent Chromium

0.28          -- 0.038 ....

2019 100       --
Inorganic Mercucy Non-Cancer 0.00029 0.051 0.00029    0,05       --

Nickel Non-Cancer 30 4600 4600 9.5 610 610
Tetrachloroethylene Cancer 0.21 8.85 3.30 0.05 0.8 0,69
Trichloroethylene Cancer 3.71 81 30 0.36 2,7 2.5

Vinyl Chloride Cancer 2 525 2.4 0,023 2 0.025
Ethyl benzene Non-Cancer 187 19000 2100 51 700* 530

Toluene Non-Cancer 438 200000 15000 42 1000"     1300
*Highervaluesthanthese criteria were obtained through use of water qualiW critera formulas for ethylbenzene and toluene
(3120 and 6765 ug/L, respectively)
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Table 2. Comparison of Proposed CT WQS, Corrent CT WQS, and 2009 NRWQS Toxicological
Values for Eight Cbemicals. (Note: -- indicates not applicable/available)

EPA
Chemical CSF/RfD Units Proposed 2002

2009

CSF mg/kg-d-~ 0.79 ....
Hexavalent Chromium

RiD mg/kg-d -- 0.003 --

Inorganic Mercury RiD mg/kg-d 0.0003 0.0001 --
Nickel RfD mg/kg-d 0.002    0.02 0.02

Tetrachloroethylene CSF mg/kg-d * 0.54 0.0398 0.0398

Trichloroethylene CSF mg/kg-d-1 0.089 0.0126 0.0126

Vinyl Chloride CSF mg/kg-d4 1.5    0,0174 1,4

Ethylbenzene RfD mg/kg-d 0.01     0,1    0,1
Toluene RiD mg/kg-d 0,0067    0.2 0,2

Table 3. Comparison of Proposed CT WQS, Corrent CT WQS, and 2009 NRWQS Assumptions
for Eight Cbelnicals. (Note: -- indicates not applicable/available)

BCF (unitless) FCM (unitless) Fl{8/d) RSC (unitless)
Chemical EPA EPA EPA EPA

Proposed 2002 2009 Proposed 2002 2009 Proposed 2002 2009 Proposed 2002 2009

Hexavalent Chromium 16     16    -- -- 20 6.5 -- -.

Inorganic Mercury 7343 7343 -- 100 20     18.7 -- 0.2
Nickel 47     47 47 -- 20 6.5 6.5 0.2

Tetrachloroethylene 30.6 30.6 30.6 -- 20 6.5 17.5 --

Trichloroethylene 10.6 10.6 10.6 -- 20 6.5 17.5 --

Vinyl Chloride 1.17 1.17 1.17 -- 20 6.5 17.5 --

Ethylbenzene 37.5 37.5 37.5 -- 20 6.5 17.5 0,2 --    0,2
Toluene 10.7    10.7 10.7 20     6.5 17,5 0.2     -- 0.2

Hexavalent Chromium [Cr(VI)]

The changes fi’om the curreut CT WQS inclnde an increase in the fish consumption rate fi’om
6.5 to 20 grams per day and a change in the toxicological value. The proposed criteria are based
on a cancer endpoint with a CSF of 0.79 (mg/kg-day)-I, while the current criteria are based on a
non-caacer endpoint with a RID of 0.003 mg/kg-day.

The USEPA has not established human health NRWQC for hexavalent chromium. Nor has
USEPA adopted an oral CSF for hexavalent chromium. As the basis of the oral CSF, CT DEP
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cites the CaIEPA’s evaluation in 20021 for its Public Health Goal and USEPA’s evaluation in
2008 of Cr(VI).

The CaIEPA is revising its Public Health Goal (PriG) for Cr(VI) in drinking water. In the 2009
draft document Public Health Goal for Hexavalent Chromium in Drinking Water, the CalEPA
describes Borneff et al. 1968 the study which was used previously to derive an oral CSF for
Cr(VI) in the 2002 evaluation-- as being "unsuitable for deriving a dose-resT)onse relationship for
hexavalent chromium" (page 97). Instead, the CalEPA is proposing to use the National Toxicology
Program (NTP)’s 2007 rodent study (NTP 2007a,b) as the basis for deriving an oral CSF (CalEPA
2009). Given that CalEPA is not asing Borneffet al. 1968 in its development ofa PHG for Cr(VI),
the CT DEP must consider excluding the use of this earlier study fi’om its consideration.

The NTP 2007 rodent study is being considered by the USEPA and CalEPA for development of
an oral CSFs for Cr(VI). Ho~vever, to date, an oral CSF for Cr(VI) has not yet been
promulgated by either the USEPA or the CalEPA.~ Currently, CalEPA is in the process of
reviewing all colnments regarding its proposed PHG for Cr(VI) in drinking water. A second
comment period, ~vhich xvill be held before finalizing the PHG, has not been scheduled. The
USEPA guidance document (USEPA 2008a) cited by CT DEP is a risk assessment conducted
by the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) for wood preservatives
containing arsenic and/or chromium ("chromate arsenicals"). However, the USEPA has not
formerly issued an oral CSF for Cr(VI) on IRIS. A toxicological review of Cr(VI) was last
conducted by USEPA in 1998, at which time the Agency concluded that the oral carcinogenicity
of Cr(VI) could not be determined based on the available literature.

While the NTP 2007 rodent study is being considered by CalEPA to derive oral CSFs for
Cr(VI), CT DEP must recognize that the relevance of this rodent study for evaluating human
oral intake and risk of Cr(VI) is questionable for the key reasons described below and may not
serve as a valid basis for deriving a water quality standard for the protection of human health.

The NTP 2007 rodent study did not indicate the ingestion of Cr(VI) fi’om drinking water sources
may cause tumors in humans. Instead, the study revealed tmnors may develop from the oral
intake of Cr(VI) at concentrations approximately 300 to 11,000 times greater than the highest
concentrations (95~h percentile) of Cr(VI) fottnd in U.S. driuking water supplies. Further, the

t CT DEP (2010) did not provide a citation for this CaIEPA document. The CalEPA document that is relevant to
CT DEP’s discussioo of CalEPA’s evaluation is Public Health Goal for Chromium in Drh~king IVater. OJfice of
Em@onme~ltaI Health Hazard Assessment. California Em,ironmental Protection Agency. Pesticide and
Em,#’om~ental Toxicology Sectiot~. February 1999.

-~ The existing California and U.S. Environmental Protection Agency (U.S. EPA) Maximum Contaminant Levels
(MCLs) of(total) chromimn in drinkh~g water are 50 ppb aod 100 ppb (50 ~.tg/L and 100 gg/L), respectively.
Neither of these regulatory levels are specific for hexavalent chromium, and neither involves the assumption of
poteotial carcinogenicity of Cr(VI).
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study demonstrated that tumor incidences can differ significantly depending on tile species due
to interspecies variations in tissue sensitivity and reductive metabolislrr. The study reported that
oral nmcosa tumors were observed only in rats but uot mice, whereas intestinal tumors were
observed only in mice but not rats. However, in mice, tissues that were likely exposed to higher
levels of Cr(VI) than that of the intestine, such as the forestomach and stomach, did not develop
tumors.

Tile very high concentrations of Cr(VI) required to result in tumor development and the
interspecies difference in cancer potency mnst be recognized by the CT DEP, especially with
regard to the human relevance of the rodent data.

Available studies on human oral intake of Cr(VI) have not shown tunror incidences in the small
intestines and other organs, such as the oral cavity and the stomach, that could be associated
with the Cr(VI) intake. Therefore, the relevance of CSFs derived by the USEPA OPPTS and
CalEPA based on tmnors in mice small intestines to humans appears very limited, and the CT
DEP should not be adopting the USEPA OPPTS and CalEPA’s approach. The CalEPA (2009)
derived CSF using the NTP ~raice small intestine data because tile agency found the human data
(Zhang and Li, 1987) could not support a derivation of CSF, due to several important
limitations, including uncertainties regarding individual exposure levels, potential confounding
factors such as potential airborne exposures to Cr(VI) and additional contaminants in drinking
water, and an uncertain exposure period.

Inorganic Mercury

The chauges from tile current CT WQS are 1) designation ofmercnry criteria as applicable to
inorganic mercury, 2) an update of the RID from 0.0001 to 0.0003 mg/kg-day, 3) application of
a RSC factor of 0.2, 3) an increase in the fish ingestion rate from 18,7 to 20 grams/day, 4)
applicatiou ofa FCM of 100.

The proposed CT DEP inorganic mercury AWQS for the protection of human health is based on
an RID of 0.0003 mg/kg-day, consistent with the RIDs for elemental mercury and mercuric
chloride in IRKS.

The proposed CT DEP WQS are specifically for inorganic mercury. Currently, USEPA has
established hmnan health NRWQS for methyl mercury, but not for inorganic mercm3,. USEPA
has also declined to calculate a BCF for lrrethyI mercury. Instead, it has established a criterion
for methyl mercury in fish tissue. While methyl mercmT is kmown to bioaccumulate, the BCF
and FCM that CT DEP has applied to inorganic mercm2¢ is not appropriate. According to the
USEPA’s Episuite BCFWIN program, the bioconcentration factor for metallic mercmT ranges
from 1 to 3 and the BCF for mercm2� chloride ranges from 1 to 100, depending on the
calculation method. These values are much lower than the valne of 7343 used by CT DEP. In
addition, inorganic mercnry is not hydrophobic; therefore use of a FCM is not appropriate.
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CT DEP must revise the BCF and FCM to be appropriate for inorganic mercury. It appears that
CT DEP is confusing inorganic mercmT with organic mercury.

Nickel

The changes frown the cnrrent CT WQS are 1) addition of an uncertainty factor of 10 to the IRIS
RID, 2) application of a RSC factor of 0.2, 3) an increase in the fish ingestion rate from 6.5 to
20 grams/day.

Nickel exposores occur primarily from water and food ingestion. Based on data for nickel
ingestion fl’om food, a chemical-specific RSC could be derived for nickel. CalEPA (2001)
performed such an analysis for its Public Health Goal (PHG) for nickel, deriving a RSC of 0.3.

CT DEP justifies their use of an additional uncertainty factor of 10 because of unce~qtainties
regarding dermal hypersensitivity, reproductive toxicity, and oral carcinogenicity.

The IRIS value already includes an uncertainty factor of 3 to account for uncertainties regarding
reprodnctive toxicity. While CT DEP cites evidence that may justify using a factor of 10 rather
than a factor of 3, they do not support using both uncertainty factors (3 and 10) simultaneously.
Given the lack of evidence for carcinogenicity of nickel via the oral route of exposure, potential
carcinogenicity of nickel is not sufficient justification for an additional uncertainty factor. CT
DEP nmst also consider potential dietm3, requirements for nickel. Nickel is known to be an
essential nutrient in animals and is thought to be essential in humans. According to the Institote
of Medicine (IM 2001), norlnal dietary exposure to nickel is approximately 100 gg/day; one
study found adolt exposures of 200-400 btg/day from the diet. The proposed CT DEP RID is the
equivalent of 140 btg/day for adnlts.

Tetrachloroethylene (PCE)

The changes from the cnrrent CT WQS are 1) an increase in the CSF from 0.0398 to 0.54
(mg/kg-d)"1, and 2) an increase in the fish ingestion rate from 6.5 to 20 grams/day.

The proposed CSF is based on the CalEPA’s Public Health Goal (PHG) for PCE, established in
2001. CT DEP did not consider the more recent and extensive draft review conducted by
USEPA in 2008, Toxicological Review of Tetrachloroethylene (Perchlorothylene) (CAS No.
127-18-4) in Support of Summary Information on the Integrated Risk Information System (IRIS)
(USEPA 2008b) or the National Research Council (NRC) review (NRC 2010) of that docnment.
The USEPA derived a range of cancer slope factors for tetrachloroethylene of 0.01 to 0.1 per
mg/kg-day, below the CalEPA CSF of 0.54. The NRC criticized the USEPA for falling to
critically evaluate the studies they relied on with respect to their methodological strengths and
weaknesses. They noted that U.S. EPA based their dose-response evaluation on the dataset that
resulted in the highest estimate of risk. In the judgment of some members of the cormnittee, it
would be more scientifically defensible to base the dose-response evaluation on the dataset with
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the least nncertainty. In light of the recent controversy sun’ounding the CSF for
tetrachloroethylene, CT DEP must provide more extensive justification for their choice of a CSF
for tetrachloroethylene.

PCE is a volatile chemical that is metabolized by fish and would not be expected to accumulate
in fish. Any tetrachloroethylene that did get into fish tissue would be expected to volatilize upon
cooking. Therefore CT DEP should eliminate the fish ingestion pathway for this and other
volatile chemicals.

Trichloroethylene (TCE)

The changes from tM current CT WQS are 1) an increase in the CSF from 0.0126 to 0.089
(mg/kg-d)-1, and 2) an increase in the fish ingestion rate from 6.5 to 20 grams/day.

CT DEP based the proposed CSF on USEPA’s 2001 draft toxicological review of TCE. They
selected the midpoint of the range of CSF values developed in the draft document rather than
the upper end of the range, due to the draft nature of the document and continuing uncertainties.
While CT DEP cites the fact that the 2001 document had undergone two major reviews as
supporting its use as the basis for CT WQS for TCE, USEPA’s evaluation has continued to
undergo revision and continues to raise scientific concerns. In October 2009, USEPA released a
revised toxicological review, including revisions to the CSF range. The 2009 review relies on a
single case control study of renal cell cancers among screw-cutting industry workers. This study
has a number of serious limitations, including potential selection bias, uncertainties in the
quautification of exposures, potential confounding due to other workplace exposures, and
relatively small sample size. The 2009 document has not yet undergone a formal external
review. Given the continuing nature of the controversy surrounding TCE, it is premature to
adopt USEPA’s draft CSF for TCE.

Trichloroethylene is a volatile chemical that is metabolized by fish and would not be expected to
accumulate in fish. Any trichloroethylene that did get into fish tissue, would be expected to
volatilize upon cooking. Therefore CT DEP should eliminate the fish ingestion pathway for this
and other volatile chemicals.

Vinyl Chloride

The changes from the current CT WQS are l) an increase in the CSF from 0.0174 to 1.5
(mg/kg-d)-1 and 2) an increase ill the fish ingestion rate from 6.5 to 20 grams/day. The change in
the CSF is consistent with USEPA’s IRIS database, and the proposed CT WQS (0.023 ~,tg/L) is
similar to the NRWQS (0.025 ggfL) for vinyl chloride.

Vinyl chloride is a volatile chemical that is metabolized by fish and would not be expected to
accmnulate in fish. duay viuyl chloride that did get into fish tissue would be expected to
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volatilize upon cooking. Therefore CT DEP should eliminate the fish ingestion pathway for this
and other volatile chemicals.

Ethylbenzene

The changes from the current CT WQS are 1) the addition of an uncertainty factor of 10 to the
RID, 2) application ofa RSC factor of 0.2, and 3) an increase in the fish ingestion rate from 6.5
to 20 grams/day.

CT DEP applied an additional 10 fold uncertainty factor, based on potential carcinogenicity of
ethylbenzene. The relevance of this endpoint is highly uncertain, due to ethylbenzene’s
established lack of genotoxicity and limited evidence of carcinogenicity via the oral route of
exposure.

Ethyl benzene is a volatile chemical that is metabolized by fish and would not be expected to
accumulate in fish. AW ethyl benzene that did get into fish tissue, would be expected to
volatilize upon cooking. Therefore CT DEP should eliminate the fish ingestion pathway for this
and other volatile chemicals.

Because ethylbenzene is a volatile chemical, it is not generally found in food or surface soil.
Therefore, a chemical-specific RSC greater than 0.2 is justified.

Toluene

The changes from the current CT WQS are 1) a decrease in the RfD from 0.2 to 0.0067 mg/kg-
day, 2) application of a RSC factor of 0.2, and 3) an increase in the fish ingestion rate from 6.5
to 20 grams/day.

CT DEP elected to base the RfD for toluene on the Minimnm Risk Level (MRL) developed by
ATSDR (2000), rather than the IRIS RID established in 2005. The MRL is based on changes in
neurotransmitter levels iu rats. It is not known if these changes are persistent, and the changes
have not been correlated with behavioral, neuropsychological or neuroanatomical changes. In
addition, reproductive studies conducted at higher doses did not find significant effects, further
casting doubt on the relevance of the observed neurochemicai changes to public health. For
these reasons, IRIS did not use this endpoint to develop its RID, but did include an uncertainty
factor of 3 to account for lack of adequate data on endpoints of potential concern, includiug
neurotoxicity.

Toluene is a volatile chemical that is nretabolized by fish and would not be expected to
accumulate in fish. Any toluene that did get into fish tissue, would be expected to volatilize
upon cooking. Therefore CT DEP should eliminate the fish ingestion pathway for this and other
volatile chemicals.
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Because toluene is a volatile chemical, it is not generally found in food or surface soil.
Therefore, a chemical-specific RSC greater than 0.2 is justified.

Summary of Technical Issues with Proposed WQS

CT DEP must provide additional background aud justification for the selection of the
fish consumption rate of 20 grams per day.

CT DEP lnust provide the sources of the BCF values from the BCFWIN program. In
general, experimental values should be favored over modeled values. In addition, BCFs
from USEPA 2002 should be updated as appropriate.

The CT DEP FCM values do not match the values for any of the trophic levels listed in
USEPA (2000). CT DEP must provide additional background and justification for its
derivation of FCM values.

Derivation of chemical-specific RSC values may be appropriate for certain chemicals.

The WQS for inorganic mercury uses an iuappropriate BCF / FCM.

CT DEP must reconsider the selected CSF for hexavalent cln’omium because it has not
been formally adopted by USEPA aud the basis of the CSF suffers from a variety of
important limitations.

Relative to nickel, CT DEP must justify their use of an additional unce~aiuty factor of
10 because of uncertainties regarding dermal hyperseusitivity, reproductive toxicity, and
oral carcinogenicity.

In light of the recent controversy surrounding the CSF for PCE, CT DEP must provide
more extensive justification for their choice of a CSF for PCE.

Given the continuing nature of the controversy surrounding TCE, it is premature to
adopt USEPA’s draft CSF for TCE.

Relative to the selection of toxicological values, CT DEP did not follow all established
hierarchy. Instead they made judgnrents regarding the nrost current understanding of the
toxicology on a chemical-specific basis. For certain non-cancer toxicity values, CT DEP
modified available toxicity values with additional uncertainty factors, resulting in values
that are more conservative, in an effort to take into account uncertainties and data gaps,
including uncertainties regarding potential carcinogenicity.
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CT DEP should eliminate the fish ingestion pathway for volatile chemicals because such
chemicals rarely bioaccunmlate and would be lost fi’om fish tissue upon cookiug.

Nearly one-half of the toxicological values have been modified by CT DEP to be more
stringent by a factor of 10 or more without adequate justification.

The factor "RL" that appears in fornmlae ou pages 8 and 9 of the CT DEP proposal for
carcinogens is not defiued. This appears to refer to "Risk Level," but an acronym for
this is uot defiued anywhere iu the CT DEP document.

CTDEP has chosen to favor conservatism in a variety of ways, particularly in its
decision to add additional uncertainty factors to a larger number of the reference doses.
In light of this, the WQS have the characteristics of screening values, rather than
regulatory values.

If you have any questions or colmnents regarding the information iu this letter, please contact us
by phoue (978-461-4606) or e-mail (bsouthworth@exponent.com; sdriscoll@exponent.coln)
sdriscoll@exponent.com) at your convenience.

Sincerely,

a bma Southwo~th, Ph D
Seuior Scientist

Susan Kane Driscoll, Ph.D.
Managing Scientist
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