


5. Include the text of any recommended modification to the proposed regulatory
change

CMI does not propose any modification to the proposed changes to the Standards for
Interstate and Intrastate Surface Waters (20.6.4 NMAC) for the 2013 Triennial Review.

6. Identify and attach all exhibits to be offered by the person at the hearing

Exhibits to be offered by Robert W. Gensemer, Ph.D.

Exhibit 1 — Curriculum Vitae

Exhibit 2 — Exhibit 2 of 2009 Pre-filed Direct Testimony of Robert W. Gensemer,
Ph.D.

Exhibit 3 — 2009 Pre-filed Rebuttal Testimony of Robert W. Gensemer, Ph.D.

Exhibit 4 — Exhibit A of 2009 Pre-filed Direct Testimony of Steven P. Canton

Exhibit 5 — 2009 Pre-filed Rebuttal Testimony of Steven P. Canton

Exhibit 6 — 1985 USEPA Guidelines for Deriving Numerical National Water
Quality Criteria for Protection of Aquatic Organisms and Their Uses

Exhibit 7 — 2011 Letter to Pamela Homer, NMED: GEI Responses to EPA Region
6 Record of Decision on New Mexico’s Triennial Review Water Quality Standards Amendments

7. Position on other proposed changes to the standards

CMI takes the following positions on changes to the standards proposed by other parties:

A. Peabody Energy

Peabody Energy has proposed (1) a change to the numeric criteria for Selenium in
20.6.4.900.) NMAC for the wildlife habitat use; and (2) changes to 20.6.4.900.D and
20.6.4.900.E NMAC, criteria for primary contact, to clarify that man-made ponds and/or man-
made wetlands that are used or intended to be used for livestock watering or wildlife habitat

purposes are not subject to primary or secondary human contact standards.




CMI supports the proposed changes.

(1) Changes to 20.6.4.900.J NMAC. The current selenium water quality
standard for the protection of wildlife habitat is 5.0 png/L (total recoverable), which is identical to
and duplicative of the chronic aquatic life water quality standard. The 5.0 pg/L concentration is
based on the current national recommended EPA ambient water quality criteria for selenium
based on the protection of fish, which were determined to be more sensitive than other aquatic
life species (e.g. macroinvertebrates). While aquatic life such as fish and macroinvertebrates
spend their entire lives or sensitive life stages in the water, as stated in the NMAC definition,
wildlife use water only for drinking or through incidental consumption during feeding. Thus,
different standards are appropriate for terrestrial wildlife than for aquatic life. CMI agrees with
Peabody’s proposal to revise the current selenium water quality standard for protection of
wildlife habitat of 5 pg/L to 50 png/L, which is equivalent to the current selenium water quality
standard for protection of livestock.

(2) Changes to 20.6.4.900.D and 20.6.4.900.E NMAC. Application of the
primary or secondary human contact standards, which are more stringent than the livestock or
wildlife standards otherwise applicable to these water bodies, is inconsistent with the purpose of
these man-made water bodies and creates a disincentive to creating these structures. CMI
believes that the creation of these structures is beneficial and consistent with good public policy
in the arid Southwest. The current standards, without the clarification, could be an impediment

to creating and maintaining these structures after operation ceases.



B. Amigos Bravos
Aquatic Life Criteria for Aluminum. For the reasons outlined in Dr. Gensemer’s
testimony, CMI opposes the proposed change, which would return the Aluminum criteria to pre-
2009 Triennial Review levels.
Respectfully submitted,
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L. INTRODUCTION

I have prepared the following direct testimony in opposition to Amigos Bravos’ Proposal
Regarding Criteria Applicable to Existing, Designated or Attainable Uses Unless Otherwise
Specified in 206.4.97 through 20.6.4.899 NMAC. See Amigos Bravos Proposed Changes and
Statement of Basis (“Amigos Bravos Proposal™), 8-9 (filed Sept. 30, 2014). Amigos Bravos
proposes to withdraw the current hardness-based criteria for aluminum (Al) that were adopted by
the New Mexico Water Quality Control Commission (“WQCC”) in the 2009 Triennial Review
of Surface Water Quality Standards (“2009 Triennial Review”), and subsequently approved by
the U.S. Environmental Protection Agency ("USEPA”), and revert back to the aquatic life
criteria that were in place prior to the 2009 Triennial Review.

The former criteria for Al, which had not been updated for over 20 years prior to the 2009
Triennial Review, were not adjusted for water hardness, and consisted of a Criterion Continuous
Concentration (“chronic criterion”) of 87 pg Al/L, and a Criterion Maximum Concentration of
750 ng Al/L (“acute criterion™), both measured on the basis of dissolved Al concentrations. The
current, updated criteria recognize that the toxicity of Al to aquatic life is hardness-dependent —
i.e., Al toxicity is greater in softer waters and decreases as water hardness increases — and were
derived on the basis of USEPA guidance (USEPA 1985). As discussed in this testimony, I have
reviewed the scientific literature, the 2009 Triennial Review and the USEPA review of the
revised criteria and have concluded that the current criteria are supported and appropriate, and
that it would be inappropriate to reinstate the former criteria.

II. QUALIFICATIONS

I am a Vice President and Senior Ecotoxicologist at GEI Consultants, Inc. with 30 years
of experience as an aquatic ecologist and ecotoxicologist in both the academic and consulting
sectors. My project experience includes the conduct and oversight of ecological risk assessments

for both aquatic and terrestrial habitats, general aquatic plant toxicology, and the development
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and modification of ambient water quality criteria for protection of aquatic life. My technical
approach focuses on providing high quality, unbiased scientific support based on a thorough
understanding of appropriate regulatory guidance and the current scientific literature.

My primary areas of scientific expertise include the toxicology of metals to aquatic
organisms, and the development and modification of ambient water quality criteria (AWQC) for
protection of aquatic life and their uses. With respect to metals toxicology, I have extensive
experience conducting and/or reviewing primary laboratory research that evaluates the influence
of water quality characteristics (e.g., hardness, alkalinity, and dissolved organic carbon) on the
bioavailability and toxicity of metals and inorganics, primarily for aluminum (Gensemer 1989,
1990, 1991a, 1991b, Gensemer et al. 1994, Gensemer and Playle 1999, Gensemer et al. 1999),
copper (Playle et al. 1992, Gensemer et al. 2002, Paquin et al. 2002, Naddy et al. 2003, Van
Genderen et al. 2007, Gensemer 2008), and cyanide (Clark et al. 2006, Gensemer et al. 2006,
Gensemer et al. 2007). Much of this research has been in support of the development and
modification of the Biotic Ligand Model, which is increasingly forming the technical basis of
many regulatory metals standards worldwide, including copper for freshwaters in the U.S.
(USEPA 2007).

I also have over 15 years of experience applying my knowledge of aquatic toxicology to
the development and modification of AWQC for aquatic life according to USEPA guidance
(USEPA 1984, 1985, 1994, 2001). Key examples of past AWQC-related projects include
preparation of draft AWQC for methyl tertiary-butyl ether (MTBE), proposed updates to the
AWQC for cyanide (Gensemer et al. 2007), and several projects conducted under the Arid West
Water Quality Research Project (AWWQRP; funded in part by USEPA Region 9, and
administered by Pima County, AZ). These AWWQRP projects focused on the evaluation and

modification of ambient water quality criteria in effluent-dependent and ephemeral water courses
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in the arid western U.S., including Colorado, New Mexico, Arizona, Nevada, and California.
Most recently, I have been leading several projects related to implementation of USEPA’s Biotic
Ligand Model-based AWQC for copper, and the oversight of new toxicity testing to support the
registration and classification of Al under Europe’s Registration, Evaluation, Authorisation, and
Restriction of Chemicals program (REACH).

For additional detail, my full curriculum vitae is attached as Exhibit 1 to this Direct
Testimony.

II1. BACKGROUND

The current hardness-based Al criteria are based on changes proposed by Chevron
Mining Inc. (CMI) and Los Alamos National Security (“LANS”) during the 2009 Triennial
Review. [ testified in support of changes to the heavy metals standard, including Al, on behalf of
LANS in that proceeding. Additional expert testimony in support of the new Al criteria was
provided by Steve Canton on behalf of CMI. My and Mr. Canton’s pre-filed testimony from the
2009 Triennial Review are attached hereto as Exhibit 2 (Gensemer 2009 Direct Testimony);
Exhibit 3 (Gensemer 2009 Rebuttal Testimony); Exhibit 4 (Canton 2009 Direct Testimony); and
Exhibit 5 (Canton 2009 Rebuttal Testimony).

As we explained in our testimonies at the 2009 Triennial Review, between the time when
USEPA released the existing nationally-recommended ambient water quality criteria (“1988
AWQC”) for Al in 1988 and the 2009 Triennial Review, several acute and chronic Al toxicity
studies were published in the scientific literature that suggested the national criteria needed to be
updated (Exhibits 2 and 4). Many of these toxicity studies met USEPA guidelines for AWQC
development, and resulted in additional data for deriving an acute-to-chronic ratio (“ACR”) for
Al These studies also demonstrated that the toxicity of Al to aquatic life is hardness-dependent —

i.e., Al toxicity is greater in softer waters and decreases as water hardness increases.

GENSEMER DIRECT TESTIMONY—PAGE 3
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While Al toxicity was known to be dependent on water pH at the time of the 2009
Triennial Review, studies available at that time did not support mathematical adjustment of Al
criteria on the basis of pH over the range used in the 1988 AWQC and as initially proposed by
both CMI and LANS (i.e., pH 6.5 — 9.0). Therefore, CMI and LANS modified their proposals to
include the following hardness-based aquatic life criteria for Al derived according to USEPA
guidance, which were adopted by the WQCC as part of 20.6.4.900 NMAC, and which were
ultimately approved by USEPA for waters with a pH between 6.5 — 9.0:

Acute Criterion — e(1.3695[ln(hardness)]+1.8308)

Chronic Criterion — e( 1.3695[In(hardness)]+0.9161)

Amigos Bravos now claims that these criteria should not have been adopted for two
primary reasons: (1) because USEPA has not updated their nationally-recommended criteria
(USEPA 1988); and (2) because adequate studies were not available to update these criteria on
the basis of hardness. Amigos Bravos has also raised concerns regarding the effects of pH on Al
toxicity when pH values exceed 7.5.

While CMI recognizes that USEPA has not yet updated their nationally-recommended
AWQC for Al, adequate and acceptable studies did exist to update the Al criteria at the time of
the 2009 Triennial. The proposals filed by CMI and LANS during the 2009 Triennial Review
upon which the current criteria are based provided a thorough and rigorous analysis of
appropriate hardness-based criteria derived on the basis of USEPA guidance; and, indeed, those
criteria ultimately secured USEPA’s approval.

This direct testimony presents CMI’s support for the existing hardness-based Al criteria
and its opposition to Amigos Bravos’s proposed return to the pre-2009 criteria. In my testimony,
I summarize 1) the process that CMI and LANS followed in preparation of their 2009 criteria

update proposals, and 2) the review and approval of these proposals by NMED and USEPA, and
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3) address Amigos Bravos’s concerns with application of these criteria as a function of pH. I
conclude that returning to the 1988 AWQC Al as the basis of New Mexico’s water quality
standards for Al would represent a retreat to an outdated scientific approach that does not address
the important influence of hardness on Al toxicity in freshwater. Therefore, I recommend that
the WQCC reject Amigos Bravos’s proposal to repeal the hardness-based Al criteria and return

to the outdated pre-2009 criteria.

IV.  THE HARDNESS-BASED Al CRITERIA WERE APPROPRIATELY DERIVED
USING USEPA GUIDANCE

The expert testimony submitted by CMI and LANS in the 2009 Triennial Review
provided a full review of the scientific literature available at that time, and used USEPA (1985)
guidelines to derive the new hardness-based Al criteria. These guidelines were summarized in
Exhibit 2 to my 2009 Direct Testimony, and are appended as Exhibit 6 to this direct testimony:

To understand how AWQC are developed, it is useful to review the guidelines
and terminology provided in USEPA (1985), but the general approach is briefly
summarized below. The first step is to compile acute and chronic toxicity data
that meet the USEPA (1985) guidelines for the relevance and reliability of each
study. A minimum database of acceptable studies representing at least 8 specific
taxonomic families of aquatic organisms is also required. For each species with
acceptable acute toxicity data, the species mean acute value (SMAYV) is calculated
as the geometric mean of available 48 to 96-hr median lethal concentrations
(LC50s) or median effect concentrations (EC50s) for each species. The genus
mean acute value (GMAYV) is then calculated as the geometric mean of available
SMAVs for each genus. The lowest 5™ percentile of the distribution of available
GMAVs is identified as the final acute value (FAV), which is divided by two to
determine the criterion maximum concentration (CMC) which is more commonly
termed the “acute criterion.” The FAV is divided by two because USEPA
determined setting the CMC equal to the FAV (i.e., without dividing by two) was
not sufficiently protective since it could induce up to 50% mortality to sensitive
species. It is important to note that the 5™ percentile is calculated based solely on
the four most sensitive GMAVs and the total number of GMAVs (USEPA 1985).

See Exhibit 2, at Exhibit 2, p. 2.
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Prior to deriving the new Al criteria, the available toxicity literature was extensively
reviewed to ensure adherence to USEPA (1985; See Exhibit 6) study quality and minimum

database requirements, again as summarized in Exhibit 2 to my 2009 Direct Testimony:

The USEPA (1985) guidelines for AWQC development specify minimum study
requirements for consideration in the development of acute and chronic criteria
for protection of aquatic life. For example, acute toxicity studies must have an
exposure duration of 96 hours (although 48 hours is acceptable for more short-
lived species, such as cladocerans and midges), organisms must not be fed during
the study, and the endpoint must be mortality, immobilization or a combination of
the two. Chronic toxicity studies must be conducted using exposure durations that
encompass the full life cycle or, for fish, early life stage and partial life cycle
studies are acceptable. In addition, toxicant concentrations in the exposure
solutions must be analytically verified in chronic studies. Finally, under the
USEPA (1985) guidelines, toxicity studies that do not meet the specific study
requirements may still be retained as “other data” if the study was otherwise
scientifically valid. Such “other data” are not used in the calculation of the CMC
and FCV, but may be used to justify lowering the acute or chronic criteria for a
toxicant if the species and endpoint tested are considered to be “biologically or
recreationally important,” and if the CMC or FCV were determined to be
inadequately protective of these species or endpoints.

Id.at Exhibit 2, p. 3-4.
USEPA (1985; See Exhibit 6) also provides methods to derive AWQC on the basis of
water quality parameters that can be scientifically shown to vary in a consistent manner with
toxicity. The direct testimony at the 2009 Triennial focused in particular on relationships
between Al toxicity and water quality parameters such as hardness and pH. While statistically
valid relationships could be derived for hardness, this could not be accomplished for pH using
the acceptable' data available at the time. As summarized in Exhibit A to Mr. Canton’s 2009

Direct Testimony:

Attempts to develop such an equation were hindered by limited studies conducted
for any species at an acceptable range of pH values (6.5-9.0). In fact, the greatest
pH value in the database is 8.29, at which no increased toxicity was apparent.
Available data points at lower pH values approximately 6.5 for some taxa indicate

" The word “acceptable” in this sense refers to studies that meet minimum data quality requirements for AWQC
derivation according to USEPA (1985; See Exhibit 6).
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that increased toxicity occurs at the lower end of the USEPA recommended range.

This trend provided qualitative evidence of a water quality toxicity relationship in

some organisms. However, this relationship is not significant within, or

consistent between, an acceptable sample of organisms in the updated database.
See. Exhibit 4, at Exhibit A, p. 14-15.

In the Record of Decision Addendum that accompanied USEPA’s approval of the
hardness-based criteria, USEPA acknowledged that ““...GEI generally followed methods outlined
in EPA’s criteria derivation and recalculation procedures...”, and further that “EPA has
determined that the hardness-based equations would be protective for waters within the pH range
of 6.5t0 9.0...” (USEPA 2012). Therefore, even though the 2009 criteria proposals by CMI and
LANS were not intended to represent updates to the USEPA nationally-recommended AWQC,
they were derived using methods and data requirements as close as possible to USEPA guidance
for doing so. Thus, these hardness-based criteria are fully protective of aquatic life in New
Mexico (within the intended pH range of 6.5 — 9.0) at the same levels of protection set forth

under the Clean Water Act (USEPA 1985; See Exhibit 6).

V. THE HARDNESS-BASED Al CRITERIA WERE REVIEWED AND APPROVED
BY USEPA

The administrative record from the 2009 Triennial Review indicates that the hardness-
based Al criteria proposed by CMI and LANS underwent significant technical review prior to
USEPA’s approval in their Record of Decision (ROD) Addendum (USEPA 2012). Key steps in
the technical review and approval process were as follows:

1. Pre-filed direct testimony submitted by CMI’s and LANS’ experts was subject to
thorough technical review by both the New Mexico Environment Department (“NMED”) and
USEPA, prompting a series of technical questions for which responses were prepared in the form

of pre-filed rebuttal testimony by both proponents. See Exhibits 3 and 5.
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2. Both Mr. Canton and I presented oral testimony during the Triennial Review
hearing December 8-11, 2009. This testimony, and related cross-examination by NMED,
addressed many of the same technical comments raised and discussed in pre-filed rebuttal
testimony (See Hearing Officer’s Report; WQCC 2010a).

3. The WQCC issued its Order and Statement of Reasons for Amendment of
Standards, concluding that: “The Commission adopts the proposal by Chevron Mining and Los
Alamos National Laboratory/Department of Energy (CMI and LANS/DOE) to replace the
current acute and chronic aquatic life criteria for aluminum in section 900.J with hardness-based
criteria and to show total aluminum in this subsection to reflect findings of new toxicological
studies.” (See Order and Statement of Reasons; WQCC 2010b; paragraph 511)

4, In its initial ROD for the 2009 Triennial Review, USEPA did not act on the
hardness-based aluminum criteria, primarily due to concerns pertaining to application of these
criteria outside the pH range of 6.5 — 9.0, suggesting that “additional review of the GEI
document is warranted” (USEPA 2011, pages 117-118). Responses addressing USEPA’s
concerns as expressed in the initial ROD were provided jointly by both myself and Mr. Canton
and submitted to NMED in 2011 (See Exhibit 7).

5. USEPA issued its ROD Addendum approving the hardness-based aluminum
criteria for waters of pH between 6.5 — 9.0, but disapproving these criteria for waters below 6.5,
stating in the transmittal letter:

Based on an extensive review of the supporting documentation, we are approving

the application of the hardness-dependent equation for aluminum to those waters

of the State at a pH of 6.5 to 9.0 because it will yield criteria that are protective of

applicable uses in waters within that pH range.

See USEPA (2012)
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VI.  APPROPRIATENESS OF Al CRITERIA AS A FUNCTION OF pH

As mentioned above, many of the technical concerns raised in particular by USEPA
during review of the hardness-based Al criteria related to application of these criteria outside the
pH range of 6.5 — 9.0, and not within this pH range. It is important to note that the hardness-
based Al criteria, as proposed by CMI and LANS, and as adopted by the WQCC, were never
intended to apply to waters outside this pH range, nor was any scientific information presented or
available at the time for doing so. While these concerns led to USEPA’s disapproval of the
hardness-based Al criteria below pH 6.5, the hardness-based Al criteria within this range
ultimately were approved, and are protective of aquatic life and their uses in New Mexico.

In its Proposal, Amigos Bravos claims that “New Mexico’s hardness-based standard fails
to address important pH effects where the pH is >7.5, a condition prevalent in many New
Mexico streams.” See Amigos Bravos Proposal at page 9. To support this assertion, Amigos
Bravos cites a single study that exposed rainbow trout (Oncorhynchus mykiss) to Al under
circumneutral and weakly alkaline conditions for 96 hours (acute) and 16 days (subchronic)
(Gundersen et al. 1994). From this study, Amigos Bravos extrapolates what mortality rates
“would be” when projected out to 3 months (109 days). However, since the study was only
conducted for 16 days, there is no technical basis for making this extrapolation. Moreover, 16
days is far too short of an exposure period for rainbow trout to be considered acceptable for use
in deriving chronic water quality criteria according to USEPA guidance (USEPA 1985), and
thus, these data should not be considered for purposes of updating or otherwise evaluating the
validity of aquatic life criteria.

Some of the acute LC50 values presented by Gundersen et al. (1994) conducted at pH
8.25 — 8.29 were considered acceptable for use in criteria derivation according to USEPA

guidelines (USEPA 1985), and in fact were used for derivation of hardness-normalized species
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mean acute values for rainbow trout in both my and Mr. Canton’s 2009 direct testimony (See
Exhibit 2 at pages 4 and 15, and Exhibit 4 at page 9). However, there was little indication that Al
was significantly more toxic than when fish were exposed to pH of 7.6 in these same studies
(Gundersen et al. 1994).
VII. CONCLUSION

In my opinion, there is no technical basis to support Amigos Bravos’ contention that the
hardness-based criteria adopted by the WQCC in the 2009 Triennial Review would not be
protective at pH greater than 7.5, particularly under chronic exposure conditions. The USEPA-
approved hardness-based Al criteria for waters of pH between 6.5 — 9.0 were derived according
to USEPA guidance (USEPA 1985), and so the levels of aquatic life protection afforded by these
criteria are consistent with the goals of the Clean Water Act. More importantly, returning to the
1988 AWQC Al as the basis of New Mexico’s water quality standards for Al would represent a
retreat to an outdated scientific approach that does not address the important influence of
hardness on Al toxicity in freshwater. Therefore, I recommend that the WQCC reject Amigos
Bravos’s proposal to repeal the hardness-based Al criteria and return to the outdated pre-2009

criteria.
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