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Site-Specific Water 
Quality Criteria 

(SSWQC)
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1976 “Red Book” 1980 1984 1995 2007 “Cu BLM”

History of U.S. EPA National Recommended Aquatic Life Criteria for Copper

Updates based on best available science

Current NM Cu
AWQC

Current EPA 
recommended Cu 

AWQC
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• The bioavailability and toxicity of metals 
depends on water chemistry (EPA 1985, 
2007a, 2007b, 2016)

• EPA has addressed water chemistry and 
metals bioavailability by adjusting criteria 
to hardness (EPA 1996, 2016)

• Current New Mexico criteria for copper 
and other metals are calculated as a 
function of hardness based on EPA 
(1996) recommended criteria 

Metals Toxicity and Criteria

Acute Copper Criteria = exp(0.9422*[ln(hardness)]-1.700
Chronic Copper Criteria = exp(0.8545*[ln(hardness)]-1.702

Hardness (mg/L CaCO3)
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• Hardness-based criteria do not consider other 
water chemistry parameters (e.g., pH and dissolved 
organic carbon)

• Therefore, hardness-based criteria do not reflect all 
the effects of water chemistry on metals 
bioavailability (USEPA 2007, 2016)

• U.S. EPA developed the copper biotic ligand model 
(BLM) to reflect the latest scientific knowledge on 
metals speciation and bioavailability (EPA 2007, 
2016)

Metals Toxicity and Criteria
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• The biotic ligand model (BLM) is a software tool 
that accounts for the effect of water chemistry 
on the bioavailability and toxicity of copper 
based on local water chemistry

• The BLM reflects the latest science on metals 
toxicity to aquatic organisms (US EPA 2007, 
2016)

• The BLM for copper uses ten input parameters: 
pH, DOC, Ca, Mg, Na, SO4, K, Cl, alkalinity & 
temperature (but only sensitive to a few 
parameters)

BLM Basics
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Biotic Ligand Model Conceptual Framework

BLM Basics
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Oregon (2016) & Idaho (2017) 
have adopted EPA 2007 BLM-based 
copper AWQC as replacements for 
hardness equation

BLM-based copper criteria are being 
adopted across North America

BLM Basics
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Protectiveness of BLM-Based 
Criteria

• Hardness-based criteria are potentially under-
protective (i.e., not stringent enough) or over-
protective (i.e., too stringent) depending on site-
specific water chemistry (EPA 2020). 

• “Stringency” varies depending on water chemistry 
of the site (EPA 2020).

• BLM-based criteria will provide a level of 
protection that is intended to protect aquatic life 
based on EPA guidelines (EPA 2007).

• By using the latest available science, BLM-based 
criteria should be neither under-protective nor 
over-protective (EPA 2020).

EPA 2020: https://www.epa.gov/wqc/supplementary-training-materials-background 
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• Not all BLM parameters are significant
• Therefore, BLM can be simplified into an equation consistent with other 

aquatic life criteria for more transparency: 
Copper BLM-based criteria = 

Exp [Intercept (x * pH) + (x * DOC) + (x * hardness)]   

Copper SSWQC – Process & 
Schedule

BLM User Interface  
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New Mexico Water Quality 
Standards – Site-Specific 
Water Quality Criteria

New Mexico Water Quality 
Standards
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Actual species present at a site

a

Physical or chemical characteristics alter 
the bioavailability and/or toxicity of a 
chemical

b

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

c

Natural background exceed numeric 
criteria

d

Other factors or combination of factors 
approved by the commission

e

NMAC §20.6.4.10 D(1): 
SSWQC may be developed based on relevant site-
specific conditions, such as:

New Mexico Water Quality 
Standards
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The recalculation procedure, the water-
effect ratio procedure, or the resident 
species procedure

a

The streamlined water-effect ratio 
procedure for copper

b

The biotic ligand model for copper
c

EPA methods for deriving AWQC for 
human health

d

A determination of natural background
e

NMAC §20.6.4.10 D(4): 
A derivation of site-specific criteria shall rely on a 
scientifically-defensible method, such as:

New Mexico Water Quality 
Standards
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Draft SSWQC Analysis for the 
Pajarito Plateau

Pajarito Plateau BLM 
Evaluation
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Pajarito Plateau BLM 
Evaluation

• DQO/DQA Evaluation (Windward 2018)
• Prepared in collaboration with SWQB

• SWQB guidance (locations, methods, 
reporting)

• Used EPA’s DQO/DQA process
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Pajarito Plateau BLM 
Evaluation

• Data for 48 surface water locations
• >500 events with BLM inputs

• Includes storm-flow and base-flow 
events

• April 2005 to October 2019
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*Exceedance uncertain due to elevated detection limit

AU Name
WQS 

Reference
IMPAIRMENT

IR 
Category 
(by AU)

CYCLE 
FIRST 

LISTED
n  TU>1

exc freq 
(%)

n TU>1 exc freq (%) Locations

Cu, Acute 5/5B 2016 9 7* 78% 9 1* 11% E243
Ag, Acute 5/5C 2018

Mortandad Canyon (within LANL) 20.6.4.128 Cu, Acute 5/5B 2010 24 12 50% 24 1 4% E200, E201, E204
Cu, Acute 5/5B 2010 168 87* 52% 168 3* 2% E121, E122 (2), E123

Al, TR 5/5B 2018
20.6.4.98 Cu, Acute 5/5C 2010 33 29 88% 33 1 3% E055.5, E056
20.6.4.98 Al, Acute 5/5B 2018

Walnut Canyon (Pueblo Canyon to headwaters) 20.6.4.98 Cu, Acute 5/5B 2014
Graduation Canyon (Pueblo Canyon to headwaters) 20.6.4.98 Cu, Acute 5/5C 2010
South Fork Acid Canyon (Acid Canyon to headwaters) 20.6.4.98 Cu, Acute 5/5B 2014 9 9 100% 9 0 0% E055.5

Cu, Diss. 5/5B 2018 61 23* 38% 61 0 0% E038, E039.1
Al, TR 5/5B 2018

Cu, Acute 5/5B 2018 14 5* 36% 14 0 0% E055
Al, Acute 5/5B 2018
Cu, Diss. 5/5B 2018 4 3 75% 4 0 0% E242.5

Al, TR 5/5B 2018
Cu, Acute 5/5B 2018 19 5 26% 19 0 0% E245.5, E250

Al, TR 5/5B 2018
Cu, Acute 5/5B 2018 10 6* 60% 10 0 0% E244
Al, Acute 5/5B 2018

                

303(d) listings - NMED 2018-2020 Integrated Report
Draft 2020 LANL BLM DQO/DQA Dataset Basis

NM Hardness-based IWQC BLM-based  IWQC

no data no data

Pueblo Canyon (Acid Canyon to headwaters)

no data no data

20.6.4.128Pajarito Canyon (Two Mile Canyon to Arroyo de La Delfe)

Acid Canyon (Pueblo to headwaters)

20.6.4.128Two Mile Canyon (Pajarito to headwaters)

20.6.4.126Sandia Canyon (Sigma Canyon to NPDES outfall 001)

Arroyo de la Delfe (Pajarito Canyon to headwaters) 20.6.4.128

20.6.4.128Pajarito Canyon (Lower LANL bnd to Two Mile Canyon)

20.6.4.128DP Canyon (Grade control to upper LANL bnd)

20.6.4.98

5/5B

5/5B

Pajarito Plateau BLM 
Evaluation

5B: Impaired, review of the WQS in needed prior to TMDL development
5C: Impaired, additional data collection is needed prior to TMDL development

• Copper on NMED 303(d) list for 
several stream reaches 
throughout the Pajarito Plateau

• Listing category is “5B” = Review 
of water quality standard is 
needed prior to TMDL 
development
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Regarding 303(d) listings for 
metals on the Pajarito Plateau:

“Specific impairments are noted 
as IR Cat 5 B to acknowledge 
LANL’s ongoing discussions and 
research regarding applicable 
water quality standards on the 
Pajarito Plateau for these 
parameters.” 

5B: Impaired, review of the WQS in needed prior to TMDL development
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Work Plan Technical 
Report

Stakeholder & 
Public Review

1 2 3

Petition & 
Rulemaking

4

Work Plan: Not a specific requirement under per 20.6.4.10 NMAC but developed for transparency 
and planning purposes (draft available).

1

Technical Report: Present & justify the derivation of copper SSWQC, including specific surface waters 
to which SSWQC would apply & the rationale for proposing SSWQC (targeting Q1 2021).

2

Stakeholder & Public Review: Solicit input from stakeholders (NMED, EPA) and from the general 
public; respond to all input received (targeting Q1 2021 for report comments & next public meeting). 

3

Petition & Rulemaking: A petition for copper SSWQC will be developed based on (1) conclusions 
presented in the final Technical Report, (2) NMED and EPA comments, and (3) input from other 
potential stakeholders and the general public (rulemaking schedule TBD).

4

Process and Schedule
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• Content: Describes regulatory and scientific basis of 
BLM and an approach to develop SSWQC for the 
Pajarito Plateau.

• Status: Submitted July 7th, 2020, comments requested 
from NMED & DOE

• Process: Next step is a Technical SSWQC Report with 
recommended SSWQC:  
(a) for stakeholder (NMED, EPA, public) 
review/comments
(b) Report will provide the technical & regulatory basis 
of the SSWQC petition (technical exhibit to petition)

Copper SSWQC – Process & 
Schedule
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Questions

Produced by Los Alamos Legacy Cleanup Contractor, N3B Los Alamos 
on behalf of DOE’s Environmental Management Los Alamos Field Office
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