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Subject: Response to New Mexico Environment Department Request for Additional
Information and Comments for the Pajarito Plateau Site-Specific Water Quality
Copper Criteria Demonstration

Dear Ms. Fullam:

On November 9, 2021, the U.S. Department of Energy Environmental Management Los Alamos
Field Office (EM-LA) and Newport News Nuclear BWXT-Los Alamos, LLC (N3B) received
comments from the New Mexico Environment Department (NMED) Surface Water Quality Bureau
on the “Demonstration Report for Copper Site-Specific Criteria for Surface Waters on the Pajarito
Plateau” (hereafter, Demonstration Report, dated July 28, 2021; Revision 1 dated August 20, 2021).
The letter with comments, sent via email, was titled “Re: Request for Additional Information for the
Pajarito Plateau Site-Specific Water Quality Copper Criteria Demonstration.”

EM-LA/N3B appreciate NMED’s review and comments on the Demonstration Report, as well as
the follow-up technical discussion, which occurred via teleconference on January 13, 2022.
EM-LA/N3B are pleased to provide the enclosed response to NMED’s request for additional
information and comments for the Pajarito Plateau site-specific water quality copper criteria
demonstration (Enclosure 1). Also enclosed is a revised Demonstration Report that addresses the
elements and clarifications requested by NMED (Enclosure 2). As discussed on January 13, 2022,
further review by NMED would be appreciated, with the understanding that NMED’s review may
require up to 60 days.
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If you have questions, please contact Amanda White at (505) 309-1366 (amanda.white@em-
la.doe.gov) or Cheryl Rodriguez at (505) 414-0450 (cheryl.rodriguez@em.doe.gov).

Sincerely, Sincerely,
ARTURO 285y
Lorve DURAN Tzl
Steve Veenis Arturo Q. Duran
Water Program Director Compliance and Permitting Manager
Environmental Remediation Office of Quality and Regulatory Compliance
N3B-Los Alamos U.S. Department of Energy
Environmental Management
Los Alamos Field Office
Enclosure(s):

1. Response to New Mexico Environment Department Surface Water Quality Bureau’s
“Request for Additional Information for the Pajarito Plateau Site-Specific Water Quality
Copper Criteria Demonstration,” Dated November 9, 2021

2. Copper Site-Specific Water Quality Criteria for the Pajarito Plateau: Demonstration
Report, final draft
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ENCLOSURE 1

Response to New Mexico Environment Department
Surface Water Quality Bureau’s “Request for
Additional Information for the Pajarito Plateau
Site-Specific Water Quality Copper Criteria Demonstration,”
Dated November 9, 2021






Response to New Mexico Environment Department Surface Water Quality Bureau’s “Request for
Additional Information for the Pajarito Plateau Site-Specific Water Quality Copper Criteria
Demonstration,” Dated November 9, 2021

INTRODUCTION

On November 9, 2021, the U.S. Department of Energy (DOE) Environmental Management Los Alamos
Field Office received comments from the New Mexico Environment Department (NMED) Surface Water
Quality Bureau (SWQB) on the “Demonstration Report for Copper Site-Specific Criteria for Surface
Waters on the Pajarito Plateau” (hereafter Demonstration) dated July 28, 2021 (Revision 1 dated

August 20, 2021). DOE appreciates NMED'’s review and comments on the Demonstration, as well as the
follow-up technical discussion, which occurred via teleconference on January 13, 2022. The following is
DOE'’s response to NMED’s comments and request for additional information.

NMED noted in the introduction to specific comments that “site-specific numeric criteria are relevant and
justified when site-specific conditions in a watershed or specific surface water warrant a different criterion
(see 20.6.4.10(D)(1) NMAC for a list of potential conditions).” The site-specific water quality criteria
(SSWQC) for copper described in the Demonstration are relevant, justified, and scientifically defensible in
accordance with the U.S. Environmental Protection Agency (EPA) recommendations and New Mexico’s
Water Quality Standards (20.6.4 New Mexico Administrative Code [NMAC]).

Paragraph 1 of Subsection D of 20.6.4.10 NMAC states, “The commission may adopt site-specific
numeric criteria applicable to all or part of a surface water of the state based on relevant site-specific
conditions.” One such condition is “physical or chemical characteristics at a site such as pH or hardness
alter the biological availability and/or toxicity of the chemical” [20.6.4.10(D)(1)(b) NMAC]. EPA notes this
condition relates to differences in ambient water chemistry at a particular site relative to laboratory dilution
waters used to develop EPA 304(a) National Clean Water Act Section 304(a) criteria or state criteria
(EPA 1983, EPA 1985, EPA 1994, EPA 2001).

New Mexico’s current hardness-based criteria do not consider the effects of other water quality
parameters on copper toxicity. In 2007, EPA issued the “Aquatic Life Ambient Freshwater Quality Criteria
— Copper” to account for the effects of multiple parameters using the copper biotic ligand model (BLM)
(EPA 2007). Before this, EPA recommended site-specific adjustments for copper using the water effect
ratio (WER) procedure to account for the influence of water chemistry parameters other than hardness
between site and laboratory dilution waters (EPA 1994, EPA 2001).

The BLM-based copper SSWQC described in the Demonstration was developed in accordance with EPA
Section 304(a) recommendations. EPA 304(a) copper criteria are relevant and justified for all surface
waters of the state; however, BLM parameters are not available for most other surface waters in

New Mexico. As discussed in the Demonstration, BLM parameters have been extensively monitored in
surface waters of the Pajarito Plateau in order to make the plateau a suitable setting for establishing
BLM-based copper criteria pursuant to 20.6.4.10(D)(c) NMAC.

As described by EPA, BLM-based water quality criteria provide the same level of protection (LOP) relative
to hardness-based criteria, but are based on the best available science with improved accuracy of the
intended LOP (EPA 2007, EPA 2021). The proposed copper SSWQC is an important step to incorporate
the best available science and current EPA recommendations into the various surface water compliance
and environmental management programs for the Pajarito Plateau.
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Enclosed is a revised Demonstration that addresses the elements and clarifications requested by NMED.
Responses to specific NMED comments are provided below. As discussed on January 13, 2022, further
review by NMED would be appreciated, with the understanding that NMED’s review may require up to 60
days.

To facilitate review of this response, NMED’s comments are included verbatim. DOE’s responses follow
each of NMED’s comments.

NMED Comment

1. Based on the findings of the Demonstration and pursuant to 20.1.6.200 NMAC, N3B must
include the amended language of 20.6.4 NMAC as it will be proposed to the Water Quality
Control Commission.

DOE Response

1. DOE acknowledges that the petition to the Water Quality Control Commission (WQCC) must include,
as an exhibit, the proposed rule, “indicating any language proposed to be added or deleted”
(20.1.6.200.B NMAC). While DOE does not agree the proposed rule must be in the Demonstration,
the proposed language is provided below.

Because surface waters classified as ephemeral or intermittent within the Laboratory’s vicinity are
designated as limited aquatic life and subject to acute aquatic life criteria only, the acute SSWQC
equation applies to those waters. Both acute and chronic aquatic life criteria apply to unclassified and
perennial surface waters within the vicinity of the Laboratory. DOE anticipates that the copper
SSWQC equations will be proposed to be added to current sections of 20.6.4 NMAC as follows
(additions are underscored):

e 20.6.4.126 RIO GRANDE BASIN: Perennial portions of Cafion de Valle from Los Alamos
national laboratory (LANL) stream gage E256 upstream to Burning Ground spring, Sandia
canyon from Sigma canyon upstream to LANL NPDES outfall 001, Pajarito canyon from
Arroyo de La Delfe upstream into Starmers gulch and Starmers spring and Water canyon
from Area-A canyon upstream to State Route 501.

A. Designated uses: coldwater aquatic life, livestock watering, wildlife habitat and
secondary contact.

B. Criteria: the use-specific numeric criteria set forth in 20.6.4.900 are applicable to the
designated uses, except that the following segment-specific criteria apply:

1. Acute aquatic life copper criteria (ug/L) = exp(-22.912 + 1.017*In(DOC) +
0.045*In(hardness) + 5.176*pH — 0.261*pH?)

2. Chronic aquatic life copper criteria (ug/L) = exp(-23.382 + 1.017*In(DOC) +
0.045*In(hardness) + 5.174*pH — 0.261*pH?)

e 20.6.4.127 RIO GRANDE BASIN: Perennial portions of Los Alamos canyon upstream from
Los Alamos reservoir and Los Alamos reservoir.

A. Designated uses: coldwater aquatic life, livestock watering, wildlife habitat, irrigation
and primary secondary contact.
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B. Criteria: the use-specific numeric criteria set forth in 20.6.4.900 are applicable to the
designated uses, except that the following segment-specific criteria apply:

1. Acute aquatic life copper criteria (ug/L) = exp(-22.912 + 1.017*In(DOC) +
0.045*In(hardness) + 5.176*pH — 0.261*pH?)

2. Chronic aquatic life copper criteria (ug/L) = exp(-23.382 + 1.017*In(DOC) +
0.045%*In(hardness) + 5.174*pH — 0.261*pH?)

e 20.6.4.128 RIO GRANDE BASIN: Ephemeral and intermittent portions of watercourses
within lands managed by U.S. department of energy (DOE) within LANL, including but not
limited to: Mortandad canyon, Cafiada del Buey, Ancho canyon, Chaquehui canyon, Indio
canyon, Fence canyon, Potrillo canyon and portions of Cafon de Valle, Los Alamos canyon,
Sandia canyon, Pajarito canyon and Water canyon not specifically identified in 20.6.4.126
NMAC. (Surface waters within lands scheduled for transfer from DOE to tribal, state or local
authorities are specifically excluded).

A. Designated uses: livestock watering, wildlife habitat, limited aquatic life and
secondary contact.

B. Criteria: the use-specific criteria in 20.6.4.900 NMAC are applicable to the designated
uses, except that the following segment-specific criteria apply: the acute total ammonia
criteria set forth in Subsection K of 20.6.4.900 NMAC (salmonids absent) and:

1. Acute aquatic life copper criteria (ug/L) = exp(-22.912 + 1.017*In(DOC) +
0.045*In(hardness) + 5.176*pH — 0.261*pH?)

Both 20.6.4.126 NMAC and 20.6.4.128 NMAC (Section 126 and 128) are subject to other
amendments based on the 2020 Triennial Review. The copper SSWQC equations would apply
regardless of these amendments according to the underlying aquatic life use designations. Also,
NMED proposed to create a new classified standards section, 20.6.4.140 NMAC (Section 140), for
certain reaches currently classified under Section 128. Should the WQCC adopt this new section
based on either NMED- or Los Alamos National Laboratory- (LANL-) proposed amendments, similar
amended language would be proposed to incorporate both the acute and chronic copper SSWQC
equations. Finally, because the spatial boundary of the copper SSWQC encompasses additional
surface waters on the Pajarito Plateau not specifically included in the current or proposed NMAC
sections (see Section 6.2 of the Demonstration), the following options will be considered:

(1) proposing two new classified standards sections to encompass unclassified intermittent and
perennial waters, including presumed designated uses in accordance with 20.6.4.11.H NMAC or

(2) amending 20.6.4.97 and 20.6.4.98 NMAC to include the surface waters of the Pajarito Plateau not
specifically included in the sections discussed above and the applicable SSWQC equations.

NMED Comment

2. N3B must list the surface waters of the state to which the Demonstration applies, in
accordance with 20.6.4.10(D)(3)(a) NMAC, including the applicable assessment unit, current
designated uses, and any applicable site-specific criteria.

DOE Response

2. The list of surface waters for which the copper SSWQC are proposed is described in Section 6.2 of
the Demonstration and in DOE Response #1. A list of assessment units, as well as their current
designated uses, has been added to Section 6.2 and Appendix A of the revised Demonstration.

EM2022-0131 3 April 2022



NMED Comment

3. N3B must show that the site-specific criteria will not be in conflict with the State’s
antidegradation policy protections for existing uses, in accordance with 20.6.4.8 NMAC. N3B
should provide a list of existing uses for each tributary and how these existing uses were
derived, particularly as they pertain to copper, as supporting evidence.

DOE Response

3. The SSWQC proposal is based on EPA 304(a) criteria for copper. “Section 304(a) criteria are
developed by EPA under authority of section 304(a) of the Clean Water Act based on the latest
scientific information on the relationship that the effect of a constituent concentration has on a
particular aquatic species and/or human health.” [40 Code of Federal Regulations (CFR)

Section 131.3(c)]. Note that New Mexico is required to adopt EPA 304(a) criteria or explain why it has
not done so “when it submits the result of its triennial review to the Regional Administrator consistent

with CWA section 303(c)(1) and the requirements of 40 CFR §131.20(c).” [40 CFR Section131.20(a)

(see DOE Response #4)].

The SSWQC proposal does not propose changes to existing uses. Rather, site-specific copper
criteria are proposed for aquatic life uses based on EPA 304(a) criteria and consistent with

20.6.4.10 NMAC. EPA’s 304(a) criteria provide extensive technical basis and justification for the
conclusion that BLM-based criteria provide the most accurate level of protection for aquatic life uses
(Section 2.2 of the Demonstration; please also see DOE Response #15). Consequently, the proposed
SSWQC provide the most appropriate basis with which to evaluate the copper levels necessary to
support aquatic life uses and thus do not conflict with New Mexico’s antidegradation policy.

Designated uses and NMAC classifications have been added to Section 6.2 and Appendix A of the
Demonstration. The comment “how existing uses were derived, particularly as they pertain to copper”
is unclear. None of the streams currently have site-specific copper criteria. The derivation of existing
uses is unrelated to copper or other chemical concentrations.

As EPA’s “Aquatic Life Ambient Freshwater Quality Criteria — Copper” (EPA 2007) describes,

‘Stringency’ likely varies depending on the specific water chemistry of the site. The 1986
hardness-based equation and resulting copper criteria reflected the effects of water chemistry
factors such as hardness (and any of the other factors that were correlated with hardness,
chiefly pH and alkalinity). However, the hardness based criteria, unadjusted with the WER
[water effect ratio], did not explicitly consider the effects of DOC and pH, two of the more
important parameters affecting copper toxicity. The application resulted in copper criteria that
were potentially under-protective (i.e., not stringent enough) at low pH and potentially
over-protective (i.e., too stringent) at higher DOC levels.

By contrast, the BLM-based recommended criterion should more accurately yield the level of
protection intended to protect and maintain aquatic life uses. By using the latest science
currently available, application of the BLM-derived copper criteria should be neither
under-protective nor over-protective for protection and maintenance of aquatic life uses
affected by copper.
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NMED Comment

4. Consistent with 20.6.4.10(D)(1) NMAC, N3B must provide the relevant site-specific condition(s)
that warrant site-specific criteria and why these criteria would not be applicable to adopt as a
state-wide numeric criteria. N3B should consider why the multiple linear regression (“MLR”)
translation of the biotic ligand model (“BLM”) is appropriate for this Demonstration as
opposed to a broad, state-wide application.

DOE Response

4. The EPA 304(a) criteria for copper are appropriate for the entire state. As part of New Mexico’s
2020 Triennial Review, EPA recommended that New Mexico consider updating its aquatic life criteria
for copper to reflect the latest science contained in the 304(a) copper criteria (EPA 2020). NMED
stated in direct testimony that the BLM provides a more accurate assessment of copper bioavailability
than New Mexico’s hardness-based criteria calculation but noted, as a potential limitation, that the
copper BLM requires multiple water quality parameters (some of which are not commonly available)
and therefore recommended that the WQCC not adopt the criteria state-wide (NMED 2020). The
limitation described in the 2020 Triennial Review is not an issue for the current proposal because
BLM parameters have been sampled in Pajarito Plateau surface waters since 2005 and evaluated
following EPA’s data quality objective (DQO) and data quality assessment (DQA) framework
(Section 5.1; Appendices A, B of the Demonstration). EPA’s BLM-based criteria have been
demonstrated to be accurately generated from pH, dissolved organic carbon (DOC), and hardness
inputs for the site-specific waters and hydrologic regimes included in the proposal.

Regarding the spatial scope of the proposed criteria, the multiple linear regression (MLR) equations
were developed, validated, and determined to be highly accurate in generating BLM-based criteria
over the range of site-specific water chemistries and flow regimes observed on the Pajarito Plateau
(Figures 5-2, 5-3, 5-5, and 5-6; Appendix B of the Demonstration). No recommendation has been
made for state-wide application to surface waters that could (1) be outside the range of the

Pajarito Plateau data used to develop the MLR equations or (2) contain substantially different ionic
compositions from those of the surface waters in the data set used to develop the MLR equations.

NMED Comment

5. Consistent with 20.6.4.10(D)(2) NMAC, N3B must provide evidence in the Demonstration that
the site-specific criteria fully protect the applicable designated uses and are therefore still
protective of downstream uses, in accordance with 40 C.F.R. 131.10(b).

DOE Response

5. The proposed SSWQC are based on EPA 304(a)-recommended criteria and thus are fully protective
of aquatic life uses on the Pajarito Plateau. BLM-based criteria would also provide more accurate
criteria for aquatic life uses in the Rio Grande although that is beyond the scope of the proposal.

Section 5.6 and Appendix D (Table D-1) of the revised Demonstration provide an evaluation of the
Rio Grande conditions. Based on United States Geological Survey (USGS) monitoring data, copper
concentrations in the Rio Grande are substantially less than NMAC hardness-based criteria and
BLM-based criteria at locations above and below confluences with Pajarito Plateau tributaries.
Copper concentrations in the Rio Grande above and below the Pajarito Plateau have remained low
and stable over the period of USGS monitoring (2005-2021). It is notable that copper concentrations
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in the Rio Grande are comparable to or less than copper background threshold values (BTVs) derived
for undeveloped conditions on the Pajarito Plateau and substantially less than BTVs for developed
conditions (urban runoff) unrelated to LANL (Windward 2020).

USGS'’s findings are consistent with NMED’s copper assessments of the Rio Grande. The State of
New Mexico Section 303(d)/305(b) integrated reports, available on NMED’s webpage
(https://www.env.nm.gov/surface-water-quality/303d-305b/), which includes 303(d)/305(b) listings for
the 2008-2010 through the 2022-2024 (draft) assessment cycles, have not listed the Rio Grande
above and below the Pajarito Plateau tributaries as impaired with respect to copper. As described in
Section 2.2 of the Demonstration, the SSWQC proposal does not propose new activities or
discharges that could potentially impact water quality criteria on the Pajarito Plateau. Instead, the
proposed copper criteria for aquatic life are based on EPA 304(a) criteria. Finally, surface water flows
from the Pajarito Plateau rarely reach the Rio Grande because of the limited flow durations and
infiltration in canyon reaches upgradient of the Rio Grande.

NMED Comment

6.

N3B should expand Section 2.1.1 regarding relevant conditions for developing site-specific
surface water quality criteria to describe the physical and chemical characteristics of the site
affecting the bioavailability and toxicity of copper. N3B should also explain how, even though
these conditions exist, the proposed criteria will fully protect designated uses and
downstream waters.

DOE Response

6.

Section 2.1.1 has been expanded based on DOE Response #4. References to other sections of the
Demonstration that discuss in more detail the importance of pH and DOC (versus hardness alone) on
the bioavailability and toxicity of copper have also been included in Section 2.1.1. The protectiveness
of the proposed SSWQC to designated uses is discussed in DOE Responses #3, #4, and #5.

NMED Comment

7.

N3B should discuss current National Pollutant Discharge Elimination System (“NPDES”)
Individual Permit (“IP”) target action levels, multi-sector general permit (“MSGP”)
benchmarks, and water quality-based effluent limits (“WQBELs”) for copper applicable to
LANL’s NPDES discharges, and any reported exceedances.

DOE Response

7.

Section 2.4 of the Demonstration discusses the four types of National Pollutant Discharge Elimination
System (NPDES) discharges and identifies that New Mexico’s hardness-based criteria are the basis
for the various copper values used in these permits.

While DOE does not agree that more information is needed for the Demonstration, the various copper
values and exceedances are summarized below.

NPDES Individual Permit (IP) Permit No. NM0030759 (DOE and Newport News Nuclear BWXT-
Los Alamos, LLC [N3B] as Permittees): The maximum target action level (TAL) for dissolved copper
(4.3 ug/L) in the current permit (EPA 2010) is based on and equivalent to New Mexico’s hardness-
based copper criteria provided in 20.6.4 NMAC. The dissolved copper TALs in the draft permit
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(EPA NMO0030759) (ranging from 4.3 pg/L to 6.7 pg/L) are also hardness based by major watershed
in accordance with 20.6.4.900 NMAC. TAL exceedances are reported annually to EPA in the IP
Annual Report and the Site Discharge Pollution Prevention Plan, with copies provided to NMED.
These reports can be found on the IP Public Website, https://ext.em-la.doe.gov/ips.

Between 2010 and 2021 dissolved copper has been analyzed in 335 storm water samples collected
as part of the IP. Each sample has been screened against the IP copper TAL. Of those 335 samples,
177 samples exceeded the TAL. Note that corrective action samples that did not have exceedances
for copper in baseline monitoring were not analyzed for copper in subsequent monitoring.

Multi-Sector General Permit (MSGP) (N3B as Permittee): The discharge of storm water from six
N3B-operated outfalls is authorized under the 2021 MSGP. Four of six outfalls discharge to an
assessment unit that is impaired for dissolved copper (Pajarito Canyon, lower LANL boundary to
Twomile Canyon), as shown in Table 1. Thus, annual monitoring for dissolved copper is conducted at
MSGP Outfalls 49, 51, 53, and 69. Results of this monitoring are reported on EPA’s website
(https://cdx.epa.gov), and analytical results can be found on https://www.intellusnm.com/. Dissolved
copper results are compared against the New Mexico’s hardness-based acute criterion of 4.35 ug/L
(using a hardness of 30.2 mg/L for Pajarito Canyon, to be consistent with the 2019 draft IP).

Note that for the 2021 MSGP, EPA modified the copper benchmark to reflect EPA’'s BLM-based
304(a) criteria. EPA notes that the BLM-based criteria reflect the best available science and provide
improved accuracy of the intended level of protection (EPA 2007). However, copper benchmarks are
not identified for MSGP Sectors K or P, which are the applicable sectors for N3B’s MSGP outfalls.

Dissolved copper was first listed as an impairment for Pajarito Canyon (lower LANL boundary to
Twomile Canyon) in 2018. Since 2018, 14 MSGP storm water samples have been analyzed for
dissolved copper. Of the 14 samples, 10 were collected under the 2015 permit, and 4 were collected
since August 1, 2021, under the 2021 MSGP requirements. Of the 14 samples, 8 exceeded

New Mexico’s hardness-based value of 4.35 ug/L. Dissolved copper is an impairment parameter
(versus a benchmark parameter), and thus it is compared with New Mexico’s hardness-based copper
criteria. A result above criteria is not considered a permit violation; rather, it is tracked to identify a
potential need for additional control measures to prevent impacts to impaired water.

MSGP (currently Triad National Security, LLC, as Permittee): From 2016 to present, storm water
discharges have been authorized under two separate coverages for Los Alamos National Security,
LLC (LANS) and Triad. During this period, discharges to assessment units impaired for dissolved
copper (at that time) occurred (Table 1). These assessment units include Sandia Canyon

(Sigma Canyon to NPDES outfall 001), Mortandad Canyon (within LANL), and Arroyo de la Delfe
(Pajarito Canyon to headwaters).

From 2016 to present, dissolved copper has been analyzed in 106 impaired waters and quarterly
benchmark storm water samples. Results of this monitoring are reported on EPA’s electronic website
(https://cdx.epa.gov), and analytical results can be found on the Intellus database website
(https://www.intellusnm.com/). Dissolved copper monitoring was first required in the 2015 MSGP.
Prior versions of the permit required monitoring for total copper; therefore, those results are excluded
from this summary.
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Table 1

Summary of MSGP Implementation and
Assessment Unit Discharges Monitored for Dissolved Copper

Number of
Monitored Number of
Outfalls Number of | Monitored | Number of | Number of
Discharging to | Monitored | Outfalls Monitored | Monitored
Number of | Assessment Outfalls | Discharging | Outfalls Outfalls
MSGP- | Units Impaired | Discharging to Discharging | Discharging
Monitoring |Authorized| for Dissolved | to Sandia | Mortandad | to Arroyo | to Pajarito
Permit |Operator Period Outfalls Copper Canyon Canyon de la Delfe | Canyon
2015 LANS 2016-2018 |25 18 16 2 0 0
MSGP
2015 Triad 2019-2020 17 17 15 2 0 0
MSGP
2015 N3B 2018-2021 6 4 0 0 0 4
MSGP
2021 Triad 2021-present |14 13 10 2 1 0
MSGP
2021 N3B 2021-present |6 4 0 0 0 4
MSGP

Beginning with the 2015 MSGP, the NMED 401 Certification (Part 9.6.2 of the 2015 and 2021
MSGP), requires that hardness-based benchmarks be modified to reflect New Mexico water quality
standards. Therefore, dissolved copper results as both an impairment and benchmark parameter are
compared against the NMED hardness-based acute aquatic life standard for each assessment unit.

Appendix J of the 2021 MSGP specifies that hardness data used to determine hardness-based
benchmarks be less than 10 years old; therefore, average hardness is recalculated using Permittee
data for each notice of intent to include only data collected within the allowed timeframe.
Consequently, the calculated average hardness (and applicable standard) may vary for each
assessment unit per permit cycle. However, for the purpose of this demonstration, results are
compared against the NMED hardness-based acute aquatic life standard for each major canyon as
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shown in Table 2, to be consistent with the 2019 draft IP and the 2020 NMED 401 Certification for the
LANL Individual Storm Water Permit.

For impaired waters monitoring, a result above a particular standard is not considered an exceedance
or a permit violation; rather, it is tracked to identify a potential need for additional control measures to
prevent impacts to impaired waters.

In the 2021 MSGP, EPA modified the total recoverable copper benchmark to reflect EPA’s
BLM-based 304(a) criteria. However, the 401 Certification required the copper benchmark be
modified to reflect hardness-based acute aquatic life criteria. Triad’s current operations do not include
facilities under sectors that require benchmark monitoring for copper; therefore, those benchmarks do

not apply.
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Table 2
Summary of MSGP Impaired Waters Monitoring for Dissolved Copper

Number of Impaired Water | Number of | Percent of
Waters Samples Quality | Samples | Samples
MSGP Outfalls Monitored Collected for Hardness | Criteria | Exceeding |Exceeding
Assessment Unit for Dissolved Copper | Dissolved Copper | (mg/L)* | (ug/L)* waQc wac

Sandia Canyon 002, 005, 009, 012, 017, |77 43 6.0 63 82

018, 020, 022, 026, 029,

032, 037, 039, 042, 073,

074, 075, 076, 077
Mortandad Canyon 031, 043 7 29.5 4 5 71
Arroyo de la Delfe 079 1 30.2 4 1 100
Pajarito Canyon 049, 051, 053, 069 14 30.2 8 57

*Per the 2020 NMED 401 Certification for the LANL Individual Storm Water Permit.

Under LANS coverage for the 2015 MSGP (2016-2018), one facility (TA-3-66 Sigma Complex,
discharging to Sandia Canyon) operated under Sector F, which required benchmark monitoring for
copper. Sigma acquired a No Exposure exclusion status in 2018; therefore, monitoring was
discontinued per Part 1.4 of the 2015 MSGP.

A benchmark exceedance occurs when the average of four quarterly samples exceeds the
benchmark, or if the average of fewer than four quarterly samples is mathematically certain to exceed
the benchmark. Table 3 summarizes benchmark dissolved copper monitoring and exceedances
relative to hardness-based acute aquatic life standards from 2016 to the present. A benchmark
exceedance is not a violation of the permit but requires evaluation and/or modification of control
measures to meet the permit benchmark limit.

Table 3
MSGP Benchmark Dissolved Copper Monitoring and
Exceedances Relative to Hardness-Based Acute Aquatic Life Standards

Sectors with | Number of Benchmark | Number of
Monitoring a Copper Samples Collected for | Benchmark
Permit Operator Period Sectors Benchmark Dissolved Copper Exceedances
2015 MSGP |LANS 2016-2018 A, AA D, F, K N, F 12 2
o,P
2015 MSGP | Triad 2019-2020 A, AA DN, O, P none none none
2021 MSGP | Triad 2021-present |AA,D, N, P none none none
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NPDES Outfall Permit No. NM0028355 (DOE-NNSA and Triad as Permittees): The copper water
quality-based effluent limit (WQBEL) promulgated with the NPDES Outfall Permit No. NM0028355,
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concurrent hardness value at each outfall. There have been three WQBEL exceedances since the
permit was issued. Table 4 shows summary results in comparison with the applicable WQBEL at
each outfall.
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Table 4

Summary of WQBEL Exceedances

WQBEL
(Mg/L) Permit-Required | Number of

Outfall | Total/Dissolved | Daily Maximum unless Sampling Samples Number of Exceedances

Number Copper Otherwise Indicated Frequency Taken (concentration, date)
001 Dissolved Cu 7.3 Yearly 21 1(61.8 pg/L, 6/24/2021)
138 n/a* None n/a n/a n/a
051 Total Cu 14 3/week 18 0
05A055 |n/a None n/a n/a n/a
04A022 |Dissolved Cu Report 1/term 2 n/a
03A181 Dissolved Cu 11.5 1/year 6 0
03A113 |Dissolved Cu [21.8 1lyear 8 2 (39.7 ug/L, 8/11/2020)

(43.5 pg/L, 8/11/2020)
03A027 |Dissolved Cu 7.3 1lyear 3 0
03A048 |Dissolved Cu 23.3 1/year 7 0
03A160 |Dissolved Cu 21 (monthly average) 3/week 280 0
32 (daily maximum)

03A199 |Dissolved Cu 7.3 1/year 7 0

*n/a = Not applicable.

As discussed in Section 2.4 of the Demonstration, the copper SSWQC are intended for eventual use
in NPDES permits. If the WQCC adopts the SSWQC, updated TALs, benchmarks, and WQBELs will
be developed in accordance with each permitting program using the proposed SSWQC equations

and appropriate data sets.

NMED Comment

8. In Section 3.4.1, regarding sampling, N3B identifies sampling for all BLM parameters.
However, from the information provided in Section 1.1 of the Demonstration, N3B is only
evaluating pH, Dissolved Organic Carbon (“DOC”) and hardness. For clarification, in
Section 3.4.1 of the Demonstration, N3B should include the parameters sampled, particularly if
not all ten of the parameters are included in a BLM.

DOE Response

8. Section 1.1 of the Demonstration has been updated to describe that pH, DOC, and hardness were
identified based on statistical analyses of the site-specific BLM data set.

MLR analyses evaluated BLM-based criteria from samples collected across the Pajarito Plateau. The
10 BLM parameters were input to the BLM to calculate BLM-based criteria data used for MLR

development. As part of that development, it was determined that pH, DOC, and hardness accurately
generates BLM-criteria; these three parameters explain 98% of the variance observed in BLM-based
criteria in the site-specific data set.

Section 3.4.1 of the Demonstration has been updated, along with references to Section 3.4.2, to
include analytical methods used for the analyses of BLM parameters, and Appendix A has been

EM2022-0131
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updated to include BLM input data used in the MLR analyses. BLM parameters presented in
Appendix A were used to generate BLM output, and the MLR was developed to very accurately
predict BLM output using the three parameters to which the BLM is most sensitive, and which are
regarded in the scientific literature and EPA guidance as most important for determining copper
bioavailability and toxicity. Please refer to DOE Response #16 for further discussion.

NMED Comment

9. Because some of the BLM input parameters are known to vary seasonally, N3B should
provide at least one sampling event per season. To show this, N3B should include a
distribution of sampling frequency for each month.

DOE Response

9. Section 3.4.1 of the Demonstration was updated as suggested with a sampling frequency distribution
by month and a discussion of seasonal variability. Many surface waters on the Pajarito Plateau are
ephemeral or intermittent and do not contain water for much of the year. Therefore, seasonal
sampling is not feasible or relevant in many of the drainages.

As described in Section 3.4.1, storm water samples are collected across the Pajarito Plateau by
automated sampling devices triggered by flow events, which ensures representative samples are
collected in the ephemeral, intermittent, and perennial drainages. In perennial drainages, base flow
samples are also collected via grab sampling.

Appendix A presents the data used to develop the MLR equations. Data are available in some
canyons for multiple seasons; these are generally perennial waters. In most canyons, however,
because of the ephemeral and intermittent nature of the surface waters, most samples have been
collected during the summer/early autumn monsoonal season when water is present.

The Pajarito Plateau data set used to develop the proposed SSWQC equations (n = 517 samples;
Appendix A) spans multiple seasons, canyons, and flow conditions (i.e., ephemeral, intermittent, and
perennial). These equations were demonstrated to accurately generate BLM-based criteria across
these conditions. Any specific SSWQC value for a given drainage or permitted discharge would be
determined using the proposed SSWQC equations and the applicable data set for that
drainage/discharge in accordance with the respective permitting program.

NMED Comment

10. N3B should include a table with sampling locations, their relative assessment units, and
designated uses.

DOE Response

10. Appendix A and Section 6.2 of the Demonstration have been updated to include this information.

NMED Comment

11. There was insufficient information regarding the sampling schedule and quality assurance for
the sampling events to evaluate the Demonstration effectively. This includes explaining how
data were validated and verified, and determined to be scientifically defensible, as well as
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custody sheets, holding times, sampling methodology (i.e. grab or 24-hour composite),
sources of sample (i.e. baseflow, effluent, stormflow, combination) and the occurrence of
precipitation events that would influence the flow, offsetting baseflow conditions. Until this
information is provided in the Demonstration the Department and EPA are unable to evaluate
the technical merit of the Demonstration effectively.

DOE Response

11. Regarding sampling schedule, Section 3.4.1 has been expanded to provide additional information on
sampling schedules, durations, and methods associated with the five general sampling programs
from which the BLM data set was developed. The BLM data set in Appendix A has also been updated
with this information.

Regarding quality assurance, Section 3.4.2 of the Demonstration provides additional information on
the analytical methods and data validation procedures associated with the BLM data used to develop
the SSWQC equations.

Analytical results meet the N3B minimum DQOs as outlined in N3B-PLN-SDM-1000, “Sample and
Data Management Plan.” N3B-PLN-SDM-1000 sets the validation frequency criteria at 100% Level 1
examination and Level 2 verification of data, and at 10% minimum Level 3 validation of data. A

Level 1 examination assesses the completeness of the data as delivered from the analytical
laboratory, identifies reporting errors, and checks the usability of the data based on the analytical
laboratory’s evaluation of the data. A Level 2 verification evaluates the data to determine the extent to
which the laboratory met the analytical method and the contract-specific quality control and reporting
requirements. A Level 3 validation includes Levels 1 and 2 criteria and determines the effect of
potential anomalies encountered during analysis and possible effects on data quality and usability. A
Level 3 validation is performed manually with method-specific data validation procedures. Laboratory
analytical data are validated by N3B personnel as outlined in N3B-PLN-SDM-1000;
N3B-AP-SDM-3000, “General Guidelines for Data Validation”; N3B-AP-SDM-3014, “Examination and
Verification of Analytical Data”; and additional method-specific analytical data validation procedures.
Associated validation procedures have been developed, where applicable, from EPA QA/G-8
“Guidance on Environmental Data Verification and Data Validation”
(https://www.epa.gov/sites/production/files/2015-06/documents/g8-final.pdf), the Department of
Defense/DOE “Consolidated Quality Systems Manual for Environmental Laboratories”
(https://denix.osd.mil/ledgw/documents/manuals/gsm-version-5-3-final/), and EPA National Functional
Guidelines for Data Review (https://www.epa.gov/clp/superfund-clp-national-functional-guidelines-
nfgs-data-review).

Also, EPA’s DQO/DQA process was previously applied to establish an appropriate water quality data
set for BLM inputs (Windward 2018). As noted in Section 5.1 and Appendix B, this process was also
applied to water quality data collected through 2019 (i.e., the two additional years of monitoring data
not assessed in the 2018 DQO/DQA report). Surface water samples were collected in accordance
with standardized sampling methodology and shipped to the analytical laboratory under
chain-of-custody (COC). Samples were analyzed for BLM parameters according to EPA and standard
methods, and analytical data were independently validated. Full data packages (i.e., analytical
results, COC forms, and ancillary information such as precipitation data) are available through the
Intellus website (https://intellusnm.com). Additionally, the BLM data set provided in Appendix A has
been updated with sample types and COC codes. Additional information about the use of data
validation results and quality assurance/quality control (QA/QC) information to construct the
Appendix A data set is provided in Section 3.4.2 of the Demonstration.
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Regarding the comment “the occurrence of precipitation events that would influence the flow,
offsetting baseflow conditions,” many of the drainages do not flow or contain water without
precipitation, as previously discussed. The statistical evaluations presented in the Demonstration
(Appendix B) validate that the proposed SSWQC equations accurately generate EPA’s 304(a) criteria
over the hydrologic regimes and site-specific chemistries observed in surface waters of the

Pajarito Plateau based on 15 years of monitoring. Also, EPA’s BLM-based criteria apply regardless of
flow conditions or hydrologic regimes.

NMED Comment

12. N3B should provide the findings of steps one through seven in Section 5.1 regarding Data
Quality Objectives (“DQOs”) and Data Quality Assurances (“DQAs”) prior to discussing the
outcome of the process. Discussion should include the performance and acceptance criteria
for the data and the frequency of the data that was determined acceptable.

DOE Response

12. Section B2 of Appendix B discusses the data aggregation process that was laid out in the DQO/DQA
report (Windward 2018). NMED has already reviewed and commented on the DQO/DQA report.
However, the outcome of steps one through seven of the DQO/DQA process from Appendix B and
Windward (2018) is also now summarized in Section 5.1 of the Demonstration.

The numbers of samples that were included or excluded as a result of different DQO steps are
presented in Sections B2.2 and B2.3. The final frequency of acceptability was not explicitly calculated
for the Demonstration, but the final number is 517 of 1323 samples or 39% acceptance. This is based
on the availability in the surface water data set of the BLM parameters or sufficient information to
reasonably estimate parameters (as discussed in Section B2.2). The quality of the underlying data is
assured through N3B’s various standard operating procedures, quality assurance program plans, and
the QA/QC procedures followed in the field and contract laboratory (see DOE Response # 11).

NMED Comment

13. Section 5 should include figures comparing chronic exceedance ratios in addition to acute.

DOE Response

13. Section 5 has been updated to include figures showing chronic exceedance ratios.

NMED Comment

14. In Section 6, regarding conclusions and recommended criteria, N3B concludes with chronic
and acute equations for waters on the Pajarito Plateau; however, N3B did not adequately
demonstrate the need for site-specific criteria nor the applicability of the chronic and acute
equations to site-specific waters on the Pajarito Plateau.

DOE Response

14. Neither EPA nor NMED regulations require demonstration of a need for site-specific criteria [including
when adopting EPA 304(a)-recommended criteria]. Nonetheless, DOE has addressed the value of
using site-specific criteria in other comment responses (e.g., DOE Response #4). Additionally, other
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than identifying that site-specific water chemistry influences copper bioavailability and toxicity [an
acceptable condition for developing site-specific criteria pursuant to 20.6.4.10(D) NMAC], it is unclear
how a “need for site-specific criteria” would be demonstrated or is relevant when the proposed criteria
is EPA 304(a)-recommended criteria.

As discussed in Section 6 and DOE Response #1, the acute and chronic equations would apply to
the specific surface waters on the Pajarito Plateau according to the aquatic life use designations.
EPA’s 304(a) criteria apply to all flow regimes.

NMED Comment

15. N3B should add a table comparing the current hardness based acute and chronic criteria for
each of the proposed site-specific waters to the acute and chronic criteria calculated using the
modified BLM equations to demonstrate the criteria are protective of designated uses and
downstream waters.

DOE Response

15. Appendix A has been expanded to include the hardness-based criteria and MLR acute and chronic
criteria. This information is also provided in Figures 5-7 through 5-10. As described by EPA, using
BLM-based water quality criteria provides the same LOP but is based on the best available science
with improved accuracy of the intended LOP relative to hardness-based criteria. In some cases,
BLM-based criteria will be higher than the hardness-based criteria, and in other cases it will be lower.
The BLM-based water quality criteria for copper provide an improved framework for evaluating a LOP
that is consistent with the LOP intended by EPA 1985 guidelines (EPA 1985, EPA 2007, EPA 2021).

NMED Comment

16. N3B should include a summary table and discussion of a sensitivity analysis supporting why
only pH, hardness, and DOC are relevant for an MLR translation.

DOE Response

16. A summary table has been added to Section 5 as suggested (Table 5-3), along with a discussion of
the importance of pH, hardness, and DOC in the context of copper bioavailability and BLM output.
The statistical evaluations presented in Section 5.4 (and detailed in Appendix B) demonstrate the
accuracy with which the three-parameter (pH, hardness, and DOC) MLR equations generate EPA’s
BLM-based criteria.

Sensitivity analyses using the 10 BLM inputs have already been conducted by others and published
in peer-reviewed scientific literature. Examples are cited in the Demonstration (e.g., Brix et al. 2017;
Ryan et al. 2009). The outcome of those studies was consistent that pH, DOC, and hardness are the
sensitive parameters driving copper bioavailability and toxicity. In addition to support from the
literature, Appendix B lays out a detailed process by which DOE tested the importance of the various
input parameters to the MLR (i.e., pH, hardness, and DOC). The results of this process were
equations that explained 98% of the variability in BLM output for Pajarito Plateau surface water
samples using three parameters: pH, hardness, and DOC. Thus, the addition of other parameters
would not substantially improve the model (i.e., <2% improvement).
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Executive Summary

This report describes the development of site-specific water quality criteria (SSWQC)
for copper in surface waters of the Pajarito Plateau, in accordance with the US
Environmental Protection Agency’s (EPA’s) nationally recommended water quality
criteria and New Mexico Water Quality Standards (20.6.4 NMAC) procedures for site-
specific criteria.

In 2007, EPA issued revised nationally recommended freshwater aquatic life criteria
for copper based upon the biotic ligand model (BLM). EPA recognizes the BLM as best
available science for setting copper criteria, because it explicitly considers the effects of
multiple water chemistry parameters beyond hardness that affect the bioavailability of
copper and its toxicity to aquatic life.

The BLM is recognized by the New Mexico Environment Department (NMED) as a
more accurate method of assessing copper bioavailability than New Mexico’s current
hardness-based criteria (NMWQCC 2021). While New Mexico has not yet adopted
EPA’s ambient water quality criteria statewide because of the data needed to calculate
BLM-based copper criteria, it has approved the BLM as a copper SSWQC method
(20.6.4.10D(4)(c) NMAC).

Streams on the Pajarito Plateau have been extensively monitored under a variety of
EPA and NMED programs over a 15-year period in order to make the Pajarito Plateau
a suitable setting for developing BLM-based SSWQC. A site-specific dataset of BLM
parameters was developed based on monitoring conducted from 2005 to 2019. The
dataset includes a total of 531 discrete samples with sufficient water chemistry
parameters to generate BLM-based criteria in accordance with EPA (2007a). Samples
were collected from 50 different locations across 9 different watersheds and under a
diverse set of hydrologic regimes.

Statistical evaluation of the site-specific dataset demonstrated that pH, dissolved
organic carbon (DOC), and hardness account for 98% of the variation in BLM-based
criteria for the Pajarito Plateau streams. The copper BLM can thus be simplified into
the following acute Criterion Maximum Concentration (CMC) and chronic Criterion
Continuous Concentration (CCC) equations while retaining a high degree of accuracy
to and the scientific rigor of the BLM:

CMC = exp(—22.914 + 1.017 X In(DOC) + 0.045 X In(hardness) + 5.176 %
pH — 0.261 X pH?) Equation ES-1

CCC = exp(—23.391+1.017 X In(DOC) + 0.045 X In(hardness) + 5.176 X
pH — 0.261 X pH?) Equation ES-2

This report demonstrates that these equations accurately generate BLM-based criteria
over the range of water chemistries and hydrologic regimes observed on the Pajarito
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Plateau. Therefore, these equations can be adopted as copper SSWQC for surface
waters of the Pajarito Plateau to provide accurate criteria that are protective of aquatic
life uses in accordance with EPA recommendations.
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1 Introduction

On behalf of Newport News Nuclear BWXT Los Alamos (N3B), Windward
Environmental LLC (Windward) has prepared this demonstration report, which
describes the development of copper site-specific water quality criteria (SSWQC) for
surface waters of the Pajarito Plateau in Los Alamos County (LAC), New Mexico. This
report presents and justifies the derivation of a dissolved copper SSWQC in
accordance with New Mexico Water Quality Standards (WQS) (20.6.4.10 New Mexico
Administrative Code [NMAC]). It also presents the methods, available data, and
spatial boundaries for deriving copper SSWQC for surface waters of the Pajarito
Plateau.

New Mexico’s current aquatic life water quality criteria (WQC) for copper (20.6.4.900
NMAC) are based on the 1996 US Environmental Protection Agency
(EPA)-recommended copper criteria (EPA 1996), which were based on an equation
that considered only the effect of water hardness on copper bioavailability and
toxicity. EPA periodically revises its nationally recommended WQC for aquatic life to
reflect current scientific knowledge. In 2007, EPA released updated Clean Water Act
(CWA) §304(a) guidance for copper WQC to reflect new knowledge and an improved
understanding of the effects of multiple water chemistry parameters on copper
toxicity. The EPA (2007a)-recommended copper criteria reflect the “best available
science” and significant advancements in scientific understanding of metal speciation,
bioavailability, and toxicity.

Per EPA’s recommendation, the biotic ligand model (BLM) incorporates these
advancements and can be used to generate aquatic life WQC based on local water
chemistry. The BLM builds on the old hardness-based criteria by incorporating
additional water chemistry parameters that affect copper speciation, bioavailability,
and toxicity. The current version of the copper BLM software is available through EPA
(https:/ /www.epa.gov/wqc/aquatic-life-criteria-copper).

The approach described in this report for developing copper SSWQC for surface
waters of the Pajarito Plateau follows EPA (2007a) recommendations in using the
copper BLM and New Mexico WQS procedures to develop copper SSWQC. The
physical and chemical characteristics (i.e., BLM parameters) of Pajarito Plateau surface
waters have been rigorously monitored at a variety of locations, so it is a suitable
setting to develop BLM-based copper SSWQC. The proposed SSWQC are intended for
eventual use in all National Pollutant Discharge Elimination System (NPDES) permits
and by New Mexico Environment Department (NMED) for CWA §303(d)/305(b)
Integrated Assessments.
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1.1 RATIONALE AND METHODS

Copper is an abundant trace element that occurs naturally in the earth’s crust and an
essential micronutrient required by virtually all plants and animals. At elevated
concentrations, copper can have adverse effects on some forms of aquatic life, but such
effects depend on site-specific chemistry. Both natural and anthropogenic sources

introduce copper to Pajarito Plateau surface waters (Los Alamos National Laboratory
[LANL] 2013; Windward 2020).

To protect aquatic life uses from copper toxicity, New Mexico’s WQS establish the
following state-wide dissolved copper criteria based on EPA’s outdated 1996 ambient
water quality criteria document (EPA 1996):

Acute criterion (ug/L) = exp(0.9422 x In(hardness) - 1.700) x 0.96

Chronic criterion (ug/L) = exp(0.8545 x In(hardness) - 1.702) x 0.96

As described by EPA (2018c), these hardness-based copper criteria were developed
from an empirical relationship between toxicity and water hardness. Their
development did not explicitly consider the effects of other water chemistry
parameters that markedly affect copper bioavailability and toxicity.

In February 2007, EPA published Aquatic Life Ambient Freshwater Quality Criteria -
Copper to address water chemistry parameters beyond hardness, and to reflect the
latest scientific knowledge on copper bioavailability and toxicity (EPA 2007a). The
criteria document “contains EPA’s latest criteria recommendations for protection of
aquatic life in ambient freshwater from acute and chronic toxic effects from copper.
These criteria are based on the latest scientific information, supplementing EPA’s
previously published recommendation for copper. This criteria revision incorporated
new data on the toxicity of copper and used the Biotic Ligand Model (BLM), a metal
bioavailability model, to update the freshwater criteria. With these scientific and
technical revisions, the criteria will provide improved guidance on the concentration
of copper that will be protective of aquatic life.” This demonstration report has been
prepared to utilize the latest available scientific information and EPA’s current
recommendations for the development of copper SSWQC.

EPA’s regulation at 40 Code of Federal Regulations (CFR) 131.11(b)(1)(ii) provides that
states and tribes may adopt WQC that have been modified to reflect site-specific
conditions. New Mexico WQS describe conditions under which SSWQC may be
developed, including “physical or chemical characteristics at a site such as pH or
hardness alter the biological availability and/or toxicity of the chemical”
(20.6.4.10.D(1) NMAC). Consistent with EPA regulations, New Mexico WQS require a
scientifically defensible method to derive SSWQC. The WQCC explicitly recognizes
“the biotic ligand model as described in aquatic life ambient freshwater quality criteria
- copper” (EPA 2007a) as one such scientifically defensible method to derive SSWQC
(20.6.4.10.D(4) NMAC).
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In addition, 40 CFR 131.20(a) requires that States adopt EPA Section 304(a) criteria or
provide an explanation if not adopted when the results of the Triennial Review are
submitted consistent with CWA section 303(c). As part of New Mexico’s 2020 Triennial
Review, EPA recommended that New Mexico update its aquatic life criteria for copper
to reflect the latest science contained in the 304(a) copper criteria (EPA 2020). NMED
stated in direct testimony that the BLM provides a more accurate assessment of copper
bioavailability than New Mexico’s hardness-based criteria calculation, but noted that it
requires multiple water quality parameters (some of which are not commonly
available) as a potential limitation of the copper BLM, and therefore, recommended
that the WQCC not adopt the criteria state-wide. The limitation described in the 2020
Triennial Review is not an issue for the current proposal because BLM parameters
have been sampled in Pajarito Plateau surface waters since 2005.

The EPA (2007a) copper BLM explicitly and quantitatively accounts for how
individual water quality parameters affect the bioavailability and toxicity of copper to
aquatic organisms. The BLM software relies on 12 water chemistry parameters as
inputs to generate BLM-based WQC, but most parameters have little or no effect on
the speciation, bioavailability, and toxicity of copper and, thus, on the magnitude of
any resulting BLM-based WQC.1

To provide a more streamlined and transparent approach for adopting and
implementing copper SSWQC for the Pajarito Plateau, BLM-based WQC were
simplified into three-parameter acute and chronic equations using a multiple linear
regression (MLR) method. This approach is consistent with EPA’s approach for setting
WQC for other chemicals,? as well as with approaches described in the scientific
literature for developing copper WQC (e.g., Brix et al. 2017) and EPA-approved
approaches for simplifying the copper BLM into an MLR equation for SSWQC (EPA
2016a).

The proposed copper SSWQC equations were developed based on statistical analyses
of BLM parameters monitored in Pajarito Plateau streams from 2005 to 2019. Three
parameters (pH, dissolved organic carbon [DOC], and hardness) were found to have a
significant impact on BLM-based criteria for the site-specific dataset. The SSWQC
equations build upon New Mexico’s current hardness-based equations to incorporate
the combined effects of pH, hardness, and DOC. The evaluations presented in this
report demonstrate the proposed SSWQC equations accurately generate EPA (2007a)

1 The BLM can also be used to evaluate the site-specific speciation, bioavailability, and toxicity of copper
and several other metals. The sensitivity of the BLM’s output to a given water chemistry parameter
varies among different metals. When the BLM is being used to develop WQC for a single metal —in
this case, copper — the model can be simplified to include only the sensitive parameters for that metal
as model variables.

2 For example, EPA-recommended aquatic life criteria for aluminum and ammonia are based on MLR
equations that use multiple water quality parameters to generate criteria (EPA 2013, 2018b).
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BLM-based copper criteria over the range of water chemistries and hydrologic regimes

of the Pajarito Plateau.

1.2

REPORT CONTENTS

The remaining report is organized into the following sections:

*

L 2

L 2

Regulatory background for establishing SSWQC (Section 2)

Background on the physical setting, New Mexico WQS, permitted discharges,
and monitoring programs (Section 3)

Overview of scientific methods and regulatory processes for deriving SSWQC
(Section 4)

Summary of available surface water data and methods for deriving copper
SSWQC (Section 5)

Recommended copper SSWQC for surface waters of the Pajarito Plateau
(Section 6)

References cited (Section 7)

Additionally, there are four appendices to this report:

*

*

Appendix A is a table of the data used to develop SSWQC.

Appendix B provides additional details on the SSWQC development methods
and results.

Appendix C is the Public Involvement Plan (also see Section 2.1.5).

Appendix D is an evaluation of threatened and endangered species (also see
Section 2.5).

Win
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2 Regulatory Background

This section provides the regulatory background and framework for developing
SSWQC in accordance with EPA guidance and New Mexico’s WQS.

2.1 REGULATORY FRAMEWORK FOR DEVELOPING SSWQC

EPA’s regulation at 40 CFR 131.11(b)(1)(ii) provides that states and tribes may adopt
WQC that are “modified to reflect site-specific conditions.” As with all criteria,
SSWQC must be based on sound scientific rationale, protect designated uses, and are
subject to EPA review and approval or disapproval under §303(c) of the CWA (EPA
2007a).

New Mexico’s WQS (20.6.4.10.D NMAC) specify the following requirements for
adopting SSWQC for New Mexico surface waters:

& Relevant site-specific conditions for developing SSWQC

& DProtectiveness of SSWQC to designated uses

& Scientific methods for deriving SSWQC

& Petition and stakeholder/public review process for adopting SSWQC

Each factor is discussed in the following sections.

2.1.1 Relevant conditions for developing SSWQC

In accordance with New Mexico’s WQS (20.6.4.10.D.1 NMAC), SSWQC may be
adopted based on relevant site-specific conditions, such as:

& Actual species at a site are more or less sensitive than those used in the national
criteria dataset.

o Physical or chemical characteristics at a site, such as pH or hardness, alter the
biological availability and/or toxicity of a chemical.

# Physical, biological, or chemical factors alter the bioaccumulation potential of a
chemical.

¢ The concentration resulting from natural background exceeds numeric criteria
for aquatic life, wildlife habitat, or other uses if consistent with Subsection E of
20.6.4.10 NMAC.

o Other factors or combination of factors, upon review by Water Quality Control
Commission (WQCC), may warrant modification of the default criteria, subject
to EPA review and approval.

The rationale for the copper SSWQC described in this report is that water chemistry
parameters beyond hardness alter the bioavailability and toxicity of copper to aquatic
organisms (EPA 2007a). EPA recommends using the copper BLM to establish copper
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criteria, as the BLM incorporates the effects of multiple water chemistry parameters
and reflects the best available scientific information.

NMED recognizes that the BLM represents the best available science for setting copper
WQC (NMWQCC 2021). It recommended that within New Mexico the BLM be
adopted on a site-specific basis. Because LANL has analyzed BLM parameters for a
large number of surface water samples from the Pajarito Plateau (Appendices A and
B), site-specific adoption of the BLM for waters of the Pajarito Plateau is appropriate
and consistent with the New Mexico WQS. The BLM-based proposed SSWQC are
based on statistical evaluations that demonstrate that pH, DOC, and hardness have a
significant effect on accurately generating BLM-based copper criteria, consistent with
findings that others have reported (EPA 2007a). Additional discussion of Pajarito
Plateau-specific water chemistry conditions and how they influence copper criteria is
provided in Section 5 (e.g., Sections 5.1, 5.3, and 5.4).

2.1.2 Protectiveness of SSWQC

In accordance with 20.6.4.10.D.2 NMAC, “site-specific criteria must fully protect the
designated use to which they apply.” The copper SSWQC described in this report are
based on EPA (2007a) criteria for protection of aquatic life uses and will fully protect
aquatic life uses on the Pajarito Plateau to the same extent as the EPA (2007a) criteria.

Relative to hardness-based copper WQC for aquatic life, EPA (2007a) reports:

"Stringency’ likely varies depending on the specific water chemistry of the site.
The 1986 hardness-based equation and resulting copper criteria reflected the
effects of water chemistry factors such as hardness (and any of the other factors
that were correlated with hardness, chiefly pH and alkalinity). However, the
hardness based criteria, unadjusted with the WER [water effect ratio], did not
explicitly consider the effects of DOC and pH, two of the more important
parameters affecting copper toxicity. The application resulted in copper criteria
that were potentially under-protective (i.e., not stringent enough) at low pH
and potentially over-protective (i.e., too stringent) at higher DOC levels.

By contrast, the BLM-based recommended criterion should more accurately
yield the level of protection intended to protect and maintain aquatic life uses.
By using the latest science currently available, application of the BLM-derived
copper criteria should be neither under-protective nor over-protective for
protection and maintenance of aquatic life uses affected by copper.

BLM-based WQC may be higher or lower than hardness-based WQC, depending on
water chemistry. When the BLM-based WQC are lower, they are sometimes
mistakenly referred to as “more stringent” (and vice-versa). Rather, changes in the
BLM-based WQC reflect changes in water chemistry and copper bioavailability, not
changes in the stringency (i.e., level of protection [LOP]). As described by EPA (2021),
BLM-based criteria will in some cases be higher and in other cases be lower than
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hardness-based criteria. “ Although there is not a single water quality criteria value to
use for comparison purposes, the BLM-based water quality criteria for copper
provides an improved framework for evaluating a LOP that is consistent with the LOP
that was intended by the 1985 Guidelines (i.e., a 1-in-3-year exceedance frequency that
will be protective of 95% of the genera” (EPA 2021).

Thus, BLM-based copper SSWQC described in this report will fully protect aquatic life
uses on the Pajarito Plateau in accordance with EPA recommendations.

As part of this evaluation, Rio Grande water chemistry data from the National Water
Quality Monitoring Council’s Water Quality Portal website (National Water Quality
Monitoring Council 2019) were considered to ensure that the SSWQC would not affect
waters downstream of the Pajarito Plateau. The Rio Grande has not been listed as
impaired due to copper in past 303(d) evaluations presented in New Mexico’s
integrated reports (IRs) (e.g.,, NMED 2018), neither above nor below confluences with
Pajarito Plateau tributaries. Using New Mexico’s current hardness-based copper
criteria, the copper BLM, and the simplified SSWQC, copper concentrations in the Rio
Grande were found not to exceed any criteria (more detail in Section 5.6). Therefore, a
change on the Pajarito Plateau from the hardness-based criterion to the SSWQC would
not adversely impact the Rio Grande downstream of its confluence with plateau
tributaries.

No changes are proposed to existing or designated aquatic life uses or for non-aquatic
life criteria such as irrigation, livestock watering, wildlife habitat, primary or
secondary human contact, or drinking water. In addition, the proposed SSWQC
change is not associated with new discharges of copper nor changes to existing
discharges of copper.

2.1.3 Scientific methods for SSWQC

Under 20.6.4.10.D.4 NMAC, “a derivation of site-specific criteria shall rely on a
scientifically defensible method, such as one of the following:

(a) the recalculation procedure, the water-effect ratio procedure metals procedure
or the resident species procedure as described in the water quality standards
handbook (EPA-823-B-94-005a, 27 edition, August 1994)

(b) the streamlined WER procedure for discharges of copper (EPA-822-R-01-005,
March 2001)

(c) the biotic ligand model as described in aquatic life ambient freshwater quality
criteria - copper (EPA-822R-07-001, February 2007)

(d) the methodology for deriving ambient water quality criteria for the protection
of human health (EPA-822-B-00-004, October 2000) and associated technical
support documents; or
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(e) a determination of the natural background of the water body as described in
Subsection E of 20.6.4.10 NMAC.”

In accordance with current EPA recommendations, the copper SSWQC described in
this report utilize the copper BLM to generate WQC reflective of site-specific water
chemistry.

Prior to its publication of the 2007 copper criteria document, EPA recommended the
water-effect ratio (WER) procedure to adjust copper criteria “to address more
completely the modifying effects of water quality than the hardness regressions
achieve” (EPA 2007a). EPA’s Science Advisory Board found that compared to the
WER procedure, the BLM can significantly improve predictions of copper toxicity to
aquatic life across an expanded range of water chemistry parameters (EPA 2000).

As described in Section 5 of this report, EPA’s BLM method was streamlined to
substitute simple MLR equations for acute and chronic SSWQCS3 from a relatively
complex software-based model. MLR is also a scientifically defensible method for
generating WQC as a function of multiple water chemistry parameters (Section 4.3).
Given the high degree of agreement between the MLR-predicted and BLM-based
WQC (Section 5.4.2) and the scientific rigor associated with the BLM, the copper
SSWQC presented in this report meet the 20.6.4.10.D.4 NMAC requirement that
SSWQC be derived based on a scientifically defensible method.

2.1.4 Copper SSWQC petition

In accordance with WQCC regulations (20.1.6.200.A and 20.6.4.10.D(3) NMAC), any
person may petition the WQCC to adopt SSWQC. WQCC regulations require that a
petition for the adoption of SSWQC “be in writing and shall include a statement of the
reasons for the regulatory change. The petition shall cite the relevant statutes that
authorize the commission to adopt the proposed rules and shall estimate the time that
will be needed to conduct the hearing. A copy of the entire rule, including the
proposed regulatory change, indicating any language proposed to be added or
deleted, shall be attached to the petition. The entire rule and its proposed changes
shall be submitted to the commission in redline fashion, and shall include line
numbers” (20.1.6.200.B NMAC). In addition, the regulations at 20.6.4.10.D(3) NMAC
require that a petition do the following:

(a) Identify the specific waters to which the SSWQC would apply.
(b) Explain the rationale for proposing the SSWQC.

3 The proposed SSWQC equations are analogous to the hardness-based equations used in the statewide
WQS for copper, but the proposed SSWQC equations are more accurate because they include DOC
and pH in addition to hardness.
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(c) Describe the methods used to notify and solicit input from potential
stakeholders and from the general public in the affected area, and present and
respond to the public input received.

(d) Present and justify the derivation of the proposed SSWQC.

LANL will develop a draft petition for 