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What are water chemistry-based criteria?

Equations or look-up tables
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™ Temperature and pH-Dependent and expressed as Total Ammonia Nitrogen (mg/L TAN)

Criteria cannot be exceeded more than once every three years

0.275 39.0 0.0114 L6181
), 0.7249 x (

« Hardness-based metals | =l miim b (it it eueee)
-
Temperature (°C)

pH 0-14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
6.5 33 33 32 29 27 25 23 21 19 18 16 15 14 13 12 1 9.9
6.6 31 Y 30 28 26 24 22 20 18 17 16 14 13 12 1" 10 9.5

]
. 6.7 30 30 29 27 24 22 21 19 18 16 15 14 13 12 11 98 9.0
6.8 28 28 27 25 23 21 20 18 17 15 14 13 12 11 10 92 8.5
6.9 26 26 25 23 21 20 18 17 15 14 13 12 11 10 94 8.6 79
7.0 24 24 23 21 20 18 17 15 14 13 12 11 10 9.4 8.6 8.0 7.3
 Co pper- BLM
u 3 Biotic Ligand Model, Version 2.2.3 - Research Mode: - O x
) ' ' I I I l I I l - File Edit View Inputs Help
p Current S elections

Dﬂ E @1 f—‘?T “/ {’LH ? IVMetaI: Copper Organizm: Fathead Minnow Prediction Made: Taxicity

Site Label [ Sample Label [ Temp | pH] Cul  DOC[  Ha Cal M| Nal 3 S04 -
| T | ug/L] g C/L| % wol|  med]  mol] mad]|  mad|

:
2
3
4
5
g
7
8
3

A DEQ

2 State of Cregon

Department of

Environmental



What are water chemistry-based criteria?

Varyinfg WC parameters lead to different bioavailabilit
theretore toxicity, even at the same pollutant concen
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Copper biotic ligand model overview

Water Chemistry

'Complexation of Cu
'Concentration of free Cu

'Competition of Cu with ions

Bioavailability

Organism Toxicity

Chemical Equilibria Organism
(Environment)

(Biotic ligand)
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Competing Cations

Site of Action

Crganic Matter
Complexation

Inorganic Ligand
Complexation
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Cu-BLM water chemistry input parameters

12 Water Chemistry Input Parameters
temperature

pH*

dissolved organic carbon (DOC)*

« Accuracy vs. complexity tradeoff

* Need input data to evaluate Cu
toxicity

« Do not need Cu data to derive

calcium (Ca) criteria

magnesium (Mg)

sodium (Na)

potassium (K)

sulfate (SO4)

chloride (ClI)

alkalinity (or DIC if known)

humic acid fraction (assumed default value)
sulfide (assumed default value)
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Implementation Concepts: traditional threshold criteria

e.g. Fixed Numeric Criteria

= Requires sufficient data to characterize variability in the pollutant
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Implementation concepts: water chemistry-based criteria

(ug/L)

e.g. Instantaneous WQ Criteria

= Requires sufficient data to characterize variability :
= in the pollutant
= & the protective instantaneous criteria
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Assessment Example: Johnson Creek, OR

1

0
1-May-2014

28-Oct-2014

Johnson Creek

26-Apr-2015

23-Oct-2015

20-Apr-2016

17-Oct-2016

e Cu
= |WQC

= = = 10™"% Regional default criterion
(0.58 ug/L)

)

g
I

!



Assessment example: Tualatin River, OR

Tulatin River
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Implementation concepts: NPDES Permits

1. Ensure that the discharge meets the criteria during bioavailable conditions
that occur at the site

2. DEQ uses at least 24 samples and the 10t percentile of site IWQC
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Water chemistry-based criteria conclusions

=Availability of input parameter data limits ability to evaluate pollutant toxicity
=ongoing ambient monitoring of inputs is required

=Assess attainment against the WC-based model results as the standard
=sufficient data to characterize variability in the pollutant AND the
applicable criteria

=Establish effluent limits that ensure attainment of standard over time
=account for variation in pollutant, discharge, and protective criteria
=identify and protecting the most vulnerable conditions

=Example processes for copper can be applied to other WC-based metals
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