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7 Presentation Overview

= Background: Water Quality Criteria

= Biotic Ligand Model (BLM)

= Comparison of 1986 and Updated Copper Criteria
= Copper BLM Implementation Project

= Monitoring Implications

= Summary, Conclusions, and Next Steps
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4 Background: Water Quality Criteria **™""

= National Criteria Recommendations: Scientifically
defensible guidance developed and published by
EPA per Clean Water Act Section 304(a)

= Criteria: Adopted part of State/Tribal Water Quality
Standards under Clean Water Act Section 303(c)
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Why Update the AL Copper Crlterlaf) and Technology

There are currently 629 rivers and streams listed as
Impaired for copper and 5 for contaminated sediments due
to copper

The existing aquatic life criteria for copper are
underprotective for some waters and overprotective for
others

The current criteria relies on expensive Water Effects Ratio
(WER) testing to develop site specific criteria. A study
showed using the Biotic Ligand Model will cost on average
15% of the cost of WER testing

The updated criteria utilizes the best available science,
Including the scientifically established relationships between
copper toxicity and water chemistry parameters



Background: 1986 Aquatic Life (AL)
Copper Criteria
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= 1986 Copper Criteria are a function of hardness
+ Acute Copper Criteria: e(0-8545[In(hardness)]-1.465)
+ Chronic Copper Criteria: e(0-9422[in(hardness)]-1.464)

Effect of Hardness on Copper Toxicity to
Fathead Minnows (Erickson et al., 1996
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g@ Limitations of 1986 AL Copper Criteria

= Potentially under-protective at low pH
= Qver-protective at higher dissolved organic carbon (DOC)

= The same copper concentration exerts different degrees of
toxicity from time to time and from place to place

= Criteria do not typically reflect the effects of other water
chemistry factors that are also known to affect metal toxicity

= Requires site-specific water quality criteria adjustments
using Water Effect Ratio (WER) procedure
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e Update to National Copper Criteria

Draft Update Released December 2003

= Uses the Biotic Ligand Model (BLM) to calculate
freshwater criteria on a site-specific basis

= BLM model used as a replacement for the
hardness equation

= Predicts acute freshwater water quality criteria
using an approach similar to that of predicting
organism toxicity; chronic criteria derived from
acute using acute to chronic ratio

Final Update Release Expected Nov/Dec 2006
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The Biotic Ligand Model (BLM) is a bioavailability model
that uses receiving water body characteristics and
monitoring data to develop site-specific water quality
criteria.

Biotic: of or relating to living organisms
Ligand: any molecule that binds to another

Model Background and Development

= Free lon Model (1980s): Chemical model

= Gill Model (1996).Toxicological model

= Refinement and incorporation into criterion (2000-2004)
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BLM Input Data ‘
e Temperature

opH

*Dissolved Organic Carbon (DOC)
*Major Cations (Ca, Mg, Na, & K)
*Major Anions (SO, & ClI)
«Alkalinity
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BLM Output Data
«Site-Specific Copper Criteria
«Copper Speciation
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O Example of BLM Input Parameter ... .
N, Measurements o Technolooy

" pH 7.8 = SO, 3.4 mg/L

= DOC 5.0 mg/L = Cl 1.2 mg/L

= Ca 11.8 mg/L = Alkalinity 43 mg/L

= Mg 5.0 mg/L = Hardness 50 mg/L

= Na 1.5 mg/L

= K 0.6 mg/L

11
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Copper BLM Framework

Gill Surface
Competing Cations (biotic ligand)
Organic

Ligand

Complexes

Free

: Free L
Metal ion Metal ion }¥ Copper Binding
Cu*? Cu*2 Site
Inorganic
Ligand
(Complexes
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Copper BLM Output vs. Measured
Toxicity
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e Fathead minnows, Lab
O Fathead minnows, Field
. B D. pulex (CT DEP, Dunbar, 1996)
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Comparison of Criteria Approaches  office of Science
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Comparison of CMC calculated by BLM or Hardness Equation
Alkalinity and pH Covary with Hardness

— — CMC by Hardness Equation
—— CMC by BLM
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"/ 1986 WER- -adjusted vs. BLM-derived Criteria®™ """

= 1986 Criteria with Water Effects Ratio (WER)
Adjustment is comprehensive in scope, but sampling
error is high and precision is low

= BLM is limited in model formulation, but sampling error
low

= Comparison WER-adjusted and BLM-derived site-
specific copper criteria in Colorado and
Massachusetts showed the two methodologies
resulted in similar values

15
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R BLM to derive Copper Criteria

Advantages

= BLM-derived criteria utilizes the best available science and
will likely result in more appropriate site-specific criteria

= |mproves our understanding of how water chemistry affects
metal availability and toxicity

= \Water chemistry data are cheaper to obtain than site-
specific toxicology data

= BLM can be combined with streamlined WER testing

Disadvantages

= The BLM requires more monitoring data and 1-2 days of
training and practice before using

16
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This workgroup-based project that involves EPA
Regions and States to meet these goals:

"= |mplementation Information

+ “Frequently Asked Questions” (FAQs) Document to be released with
final update in Nov/Doc 2006

+ Topics: Background on the BLM, Model Applicability, Minimum data

requirements for model input, options for state to implement, permitting
iIssues, monitoring and assessment issues

= BLM Training Resources
+ On-site hands-on training, web-based training

= Communications and Stakeholder Outreach
+ State Outreach, Conference Presentations, Fact Sheets, etc.

17



Copper Biotic Ligand Model (BLM) Criteria Implementation
Frequently Asked Questions (FAQs) Outline

Introduction

Background
1.1 What zre the new national copper criteria and how are they different than
the previous copper criteria?
What iz the BLM? Where can [ obtain a copy?
What water quality parameters (model mputs) are used i the BLM?
(Of these, which are the most critical?

Model Applicability

1 Under what conditions can the BLM be uzed?

2 Are there any conditions for which the BLM should not be used?

3 Will new versions of the BLM be released in the future? How will this
affect the copper criteria?

o I have to uze the BLM, or can I contimue to use the hardnssz-based

criteria?
How does the ELM compare to the WER, particul arly m terms of cost?

Dntn Requirements

What are the preferred analvtical methods to measure the water qu_lm
mput parameters? How much does it typi cost to measure the 1
watet chemistry parameters used i the BLL?
How many chservations zre adequate to use the BLM?
Should sezsonal varizbility m the parzmeters be tzken mte zccount?
how?
How much uncertzimty results from various sized data sets for developing
2 site-specific value for the copper criteria?

Related issues: mter and ntra-waterbody varizbility of mdividual

ametzrs (distributions of valuss) and co-variances betwesn

If there zre ne data for some parameters, are thers default values or
estimations that can be usad?
33.1 Do these defanlts need to be defmed by eco-region, water body
type, andor other some other factor(s )?
.2 Develop one or more case studies to llustrate
lementation Options
How can the output from the BLM be used to select copper criteria (2.g.,
Monte Carle simulztion, analytical procedurs)?

What are the options for states to adept and implement the national criteria

statement?

Office of Science

Implementation Information: FAQs =™

Permltl:mg and Monitoring Issues
5.1  How do youcalculate 2 permit in terms of total recoverable copper from
the dissolved copper criteria value caleulated by the BLM?
With regards to permits, will EPA allow varizble permit limits, based on
the value of the mput parameters (2.2, pH. DOC) m any given day?
How do you 2ssess ambient water quality standards monitoring data?
What does the BLM mezn for state water quality menitoring efforts? How
should my state direct futire monitormg efforts? Will we have to conduct
differsntmors expensive monitormg than we do now?

Training Dpponunin'es
1 What types of trainmg toels will be avalable to me?
2 Wil raming eppertmities be updated to reflect changes to the BLM?
Q uestions and Follow-up
Is thers 2 mechanism m place for states to provide feedback on their use of
the BLM?
72 Whe may I contact with questions regarding the BLM?

Legal Issues
8.1 Ifuseof the BLM results in different criteria values than what my state
currently has, will Ineed to do 2a UAA?

For more information, please contact:

Chriztina Jarviz Lawran Wiznizwski
Co-chair, ELM Implemantation Workeroup Co-chair, BL\IIJ':lﬂla':lattan on Worken
EPA Oiffics of b‘iEI'. mnd Tachnology
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Nt Monitoring Questions

= How will the BLM affect state water quality monitoring programs?
= How could states refine future monitoring efforts to use the BLM?

= How much does it cost to measure the BLM parameters?
mapproximately $150-$200 for all 10 parameters

= When and how will the updated copper criteria be implemented?
sSome states have already started using a phased approach (CO)

= Will there be regional defaults or regression equations to fill in data gaps?
= How many data sets are enough to develop site-specific criteria?
= What will be the impact on ambient assessments?

= Can the criteria be developed on a site-specific, seasonal basis?
19
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= |ncreased precision of the BLM (compared to the hardness-
based criteria) will lead to increased efficiency

= BLM-based criteria can be as much as 10 times less stringent
than hardness-based criteria in waters with high DOC and
neutral pH (which are typical of many water bodies)

"= The cost savings of using the BLM instead of WER testing will
be considerable for wastewater treatment plants

" |ncreased monitoring costs will pay greater dividends for

environmental protection programs
20
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Summary and Conclusions

The BLM uses the best available science to develop
site-specific criteria that are neither overprotective nor
underprotective

The BLM simulates the interactions between chemical
parameters (e.g., pH, DOC) and copper toxicity

The BLM can be used to calculate site specific copper
criteria that agrees remarkably well with bioassay-
based WER studies

BLM may eliminate the need for WER testing

21
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Biotic Ligand Model
= Saltwater BLM is under development

= EPA plans to update the zinc and silver aquatic life criteria
using the BLM

Stakeholder Outreach

= EPA is open to hearing the ideas, concerns, and questions of
States and other stakeholders.

= States are Invited to participate in the next Copper BLM
Implementation Working Group Call:

Thursday May 18", 1-2 PM ET
Lauren Wisniewski Christina Jarvis

Wisniewski.Lauren@epa.gov Jarvis.Christina@epa.gov
202-566-0394 (phone) 202-566-0537 (phone)
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