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Purpose

Background

ldaho Aquatic Life Criteria for Copper
General Implementation Requirements
Biotic Ligand Model

Data Requirements- Spatial and Temporal
Representation



Purpose (cont’d)

Reconciling multiple Instantaneous Water
Quality Criteria

Estimating Criteria when data are absent
Determination of criteria for NPDES Permit
Limits

dentifying impairments for the Integrated
Report and targets for TMDL development




1. Introduction
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Presenter
Presentation Notes
Discuss:
Sources of copper in the environment:
Naturally occurring in the earth’s crust
Mining, ag, industrial, aquaculture, municipal and storm water discharge



1. Introduction
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Presenter
Presentation Notes
Discuss:
How copper effects aquatic life- how it is toxic- affects:
Photosynthesis, growth, and metabolism in plants and algae
Reduced growth, feeding, and reproduction, and gill damage in inverts
Behavior, growth, migration, olfaction, and cellular damage in fish



Competitive Binding at
Biotic Ligand
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Presenter
Presentation Notes
Discuss:
How environment affects copper bioavailability and toxicity
Copper species
Complexation with ligands (inorganic)
Complexation with DOC
Competition at biotic ligand from other metals, cations


Impaired Waters and TMDLs LY - Permitted Copper Discharger
Mine (8)
WWTP (10)
Hatchery (2)

Major Cities

~——— Impaired - Blackbird Remediation
— Impaired - Prichard Creek
Impaired - Clark Fork Subbasin Assessment and TMDL
®  Major Cities

Major Rivers

N



Presenter
Presentation Notes
Discuss the extent of copper impairment, copper dischargers
Very limited in scope

43 miles of rivers and streams are impaired by copper
22 miles are covered under TMDLs
15 miles under CERCLA remediation (Blackbird)
6 miles are Prichard Creek, trib to CdA River


2. DRAFT Idaho Aquatic Life Criteria for
Copper

B
Aquatic life

(Number) Compound

CAS
Number

6 Copper 7440508

Table Footnotes

r. Aquatic life criteria for copper are derived from the Biotic Ligand Model, Version 3.1.2.37 (October 2015),
US EPA WQC Calculation for Copper available at www.deq.idaho.gov. For comparative purposes only, the
example values displayed in this table correspond to the model output based on the following inputs:
temperature = 15.2°C, pH = 7.9, dissolved organic carbon = 1.9 mg/L, humic acid fraction = 10%, Calcium =
68.9 mg/L, Magnesium =44.2 mg/L, Sodium = 65.5 mg/L, Potassium = 1.9 mg/L, Sulfate = 72.6 mg/L,
Chlorine =54.5 mg/L, and alkalinity = 280 mg/L CaCOs.

Table Footnote r. Effective on the date EPA issues written notification that the revisions adopted under Rule Docket No. 58-0102-
1502 have been approved. See Subsection 210.01.d.iii.



Presenter
Presentation Notes
Model Version and US EPA WQC


3. General Implementation for Aquatic

Life Criteria
IDAPA 58.01.02.210.03

Criteria apply beyond boundary of regulatory
mixing zone (210.03.a)

Low flow conditions for WQBEL (210.03.b):

— Acute: 1Q10/ 1B3

— Chronic: 7Q10 / 4B3

Criteria expressed as dissolved Cu (210.03.c.iii)

Duration and Frequency (210.d.i):
— Acute: 1 hr average, once in three years
— Chronic: 4 d average, once in three years
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Presenter
Presentation Notes
Section 3. Acknowledgment of other WQS that apply to all Aquatic Life criteria


3. General Implementation for Aquatic
Life Criteria (cont’d)

 Flow tiered limits (400.05)
e Intake credits (400.06)
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4. The Biotic Ligand Model

e Overview of use ., —
. BLM Freshwater version 3.1.2.37
- Ve rS i O n 3 . 1 . 2 . 3 7 Current Selections

etal = Cu

—_— S et t 0] U S E P A W QC Type =S EPA WAL calculation

Select BLM Parameter File

) Pre-defined

) User-defined

@ USERPAWEL [y
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Presenter
Presentation Notes
Describes how to ensure that results from model are consistent with 2007 304(a)


4. The Biotic Ligand Model (cont’d)

®Hard (Ryan wt. al. 2004)

OSoft (Welsh et al. 1993,1996)

Predicted Cu LCS0s (yg/L)

ASoft (Sciera et al. 2004)

+Soft (Van Genderen et al. 2005,
48-hr)

100
Measured Cu LC50s (pg/L)

Figure 7. BLM predicted and measured copper LC50s for Fathead Minnows in soft and hard waters (from
Appendix C of NMFS 2014).

Comparison to
hardness-based:
protectiveness

Measured Cu LCS50s for fathead minnows versus hardness
@ Hard (Ryan wt. al. 2004)
OSoft (Weish et al. 1993,1996)
A Soft (Sciera et al. 2004)
+$H (Van Genderen et al. 2005, 48-

* Varable hardness (Enckson et al
1996)

Figure 8. Hardness predicted and measured copper LC50s for Fathead Minnows in soft and hard waters
(from Appendix C of NMFS 2014).
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Presenter
Presentation Notes
Why BLM is better than hardness based


4. The Biotic
Ligand Model
(cont’d)

Comparison to
hardness-

based:
stringency

Hardness Based Acute Cu Criteria, pg/L
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Idaho Statewide Stream Data,
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BLM Based ChronicCu Criteria, pg/L



Presenter
Presentation Notes
How stringency compares:
12/45 - ~27% where BLM is less stringent
Small streams, mostly forested watersheds, summer base flow conditions


4. The Biotic Ligand Model (cont’d)

BLM vs.
Hardness

Boise River, Veterans Bridge
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5. Data Requirements for Application
of the BLM

Parameter Analytical Preservative Holding Time Detection Limit
Method
Temperature and Measured in N/A N/A N/A
pH situ, using
properly
calibrated
equipment
Dissolved Ca, Mg, EPA 200.7 4 °C. 28 days
Na, K Filter with 0.45  unpreserved.
um filter as 6 months
soon as preserved.
practical.
Acidify to pH <2
after filtration.
so,, Cl EPA 300.0 4 °C.
Alkalinity SM 2320 B 4 °C.
DOC SM 5310 B 4 °C.

Filter with 0.45
um filter within
48 hrs.

Acidify to pH <2
after filtration.




5. Data Requirements for Application
of the BLM (cont’d)

e Sulfide and Humic Acid:

— Default values - near zero (e.g., 1x10-10) and 10%
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5. Data Requirements for Application
of the BLM (cont’d)

e Spatial Representation

— IR and TMDL- samples will represent Assessment
Unit (AU)
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Eiﬁ Regions in the conterminous United States

| Average- 17.5 miles
1 Median- 8.9 miles

5,754 AUs representing 95,119 miles

0 50

86 Cataloging Units (HUCs) in Idaho

BASIN
|—| Bear River
- Clearwater
- Panhandle
[ saimon
- Southwest
- Upper Snake

N

100 150 200

' Miles

24 32

' Miles|

0 8
HUC 17060201 Upper Salmon Subbasin  mgm=

Assessment Units

—— |ID17060201SL001_03
— |D17060201SL001_06

ID17060201SL001_02



Presenter
Presentation Notes
Salmon Basin
Upper Salmon Subbasin
S-1 WBID- Pennal Gulch to Pahsimeroi 

WBID’s are the units in WQS – designated uses
AUs are a subdivision of WBIDs, and are based on stream order and land use
	1st and 2nd orders are grouped together

AUs are not static, and may change with IR needs- split and lump
Range in size, but average is ~17.5 miles, median is 9

Monitoring for IR and TMDL should be at a location representative of the AU	



5. Data Requirements for Application
of the BLM (cont’d)

e Spatial Representation
— Calculating Criteria for Effluent Limit Development

e Downstream of points of discharge, and below any
regulatory mixing zone

 May be used for IR/TMDL, provided they are
representative of the AU
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5. Data Requirements for Application
of the BLM (cont’d)

e Temporal representation

Boise River, Veterans Bridge
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5. Data Requirements for Application
of the BLM (cont’d)

° Te m po ra | North Fork Coeur d'Alene River, Enaville

representation
— Variability of
iInputs
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Figure 11. Temporal variakility of major cationand DOC inputs to the BLM, BELM derived chronic copper
criterion (CCC), and hardness based chronic copper criterion, from the North Fork Coeur d'Alene River,
showing that DOC is at its lowest concentration when major cations (and hardness)are at their maximum,
and that BLM derived copper criterion closely follows DOC, while hardness based copper criterion closely
follows major cations.




5. Data Requirements for Application
of the BLM (cont’d)

Diel variability: pH and temperature
Seasonal variability: geochemical ions, DOC
Critical conditions- lowest DOC

Recommend at a minimum- 12 monthly
samples
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5. Data Requirements for Application
of the BLM (cont’d)

e Reconciling
mu |t| p I e IWQCS Boise River at Veterans Memorial Pkwy, Chronic

— Minimum, low
percentile,
statistical
approach
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5. Data Requirements for Application
of the BLM (cont’d)

e Seasonal Criteria

— e.g., 10" %ile of wet season, 10t %ile of dry
season IWQCs
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6. Estimating Criteria when data are
absent

e Estimating input parameters

— Can be done for geochemical ions, not
recommended for DOC or pH

e Critical Conditions

— RESERVED will be completed based on results of
2016 monitoring effort
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7. Calculation of Criteria for NPDES
Permit Limits

e |[f you have at least 12 monthly IWQCs:

— Permit limit based on 10t %ile of IWQCs, and
allow for flow tiered limits provided sufficient data
are available

e |f less than 12 monthly IWQCs:
— Minimum of IWQCs — critical conditions

e No data:

— Monitor at least 12 months to characterize water
body
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8. Ildentifying Impairments for the
Integrated Report

e For any single
United States Office of Water 820R12009 C u S a m p I e ) 1 St

Environmental Protection Agency ~ 4304T April 2012

Calculation of BLM Fixed Monitoring [SNee]pg|eF]g=R{e
Benchmarks for Copper at Selected

Monitoring Sites in Colorado associated IWQC

<}

v IWQcC
e Revised Diss. Cu

IWQC (ug/L), Diss. Cu(ug/L) Toxic Units

Feb-2002 May-2002 Aug-2002 Nov-2002 Feb-2003 May-2003 Aug-2003
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8. Identifying Impairments for the
Integrated Report

e |f asingle copper sample exceeds its
associated IWQC- collect more paired data to
determine frequency of exceedance >1/3

years
—1B3 / 4B3
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8. Identifying Impairments for the
Integrated Report

e |f Cu concentrations are not associated with
appropriate BLM data:

— Collect samples to determine if Cu concentration
exceeds any IWQC

— Promote need to collect all input data if wanting
to evaluate compliance with Cu-BLM criterion
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Questions?
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Monitoring Project

 Monitoring completed on 154 sites statewide

e Almost all results have been delivered
— Entering data and results into database- January
— QA/QC review of data- February
— Data analysis and synthesis- March
— Draft Report- April
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e Comments on draft guidance:

— February 3, 2017
 Next Meeting: April 25, 2017

— Results of monitoring effort
— Revisions to draft guidance

33



Questions?
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