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Focus for todayôs meeting

üWater quality based benchmarks 

¸ Overview

¸ Review of initial results

üApplication of dilution rate to EPA 

benchmarks



Benchmarks
üDeveloping new water quality based benchmarks

üUsing risk based modeling

¸ Similar to Herrera modeling conducted for 

Washington DOE

¸ Premise: Assess risk of exceeding in-stream 

water quality standards

¸ Inputs

ÅReceiving water background conditions

¸ Total copper, lead, and zinc concentration

¸ Hardness

ÅStormwater total metals concentration

ÅDilution factor of 5
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- Compare dilution model results against hardness dependent water quality standard.

- Does it exceed the dissolved copper water quality standard?

- Repeat 10,000 times for each incremental runoff concentration for a dilution factor.
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Dashed arrows represent Monte Carlo simulation steps.
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Determine frequency

distribution based on 

in-stream sample data.



Dilution Model
runoff 

concentration 

(total copper)

variable 
copper 

translator

- Compare dilution model results against hardness dependent water quality standard.

- Does it exceed the dissolved copper water quality standard?

- Repeat 10,000 times for each incremental runoff concentration given a dilution factor of 5.
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Compiled Data
üDatabases

¸ DEQôs Laboratory Analytical Storage and Retrieval 

(LASAR)

¸ US Geological Surveyôs National Water 

Information System (NWIS)

üCriteria

¸ Included data from

ÅAmbient monitoring projects

ÅUpstream monitoring locations of mixing zone 

evaluations

¸ Excluded data from

ÅImpaired waters studies



Compiled Data

Eastern 
Oregon

Western 
Oregon

Western Oregon

Willamette 
Basin

Other 
Western 
Basins

T
o

ta
l 

C
o

p
p
e

r n 275 1132 798 334

Portion 
detected

41% 49% 57% 30%

T
o

ta
l

L
e

a
d n 244 961 697 264

Portion 
detected

9% 41% 55% 3%

T
o

ta
l

Z
in

c

n 344 1273 846 427

Portion 
detected

43% 61% 68% 46%

H
a

rd
n
e

ss

n 543 2291 1377 914

Geographic distribution of sample sizes



Data Screening

üHigh detection 

limits

üDecreasing 

concentrations

ü1997-2010 most 

representative 

of current 

conditions
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Screened Data

Eastern 
Oregon

Western 
Oregon

Western Oregon

Willamette 
Basin

Other 
Western 
Basins

T
o

ta
l 

C
o

p
p
e

r n 79 583 544 39

Portion 
detected

58% 63% 64% 46%

T
o

ta
l

L
e

a
d n 80 512 -- --

Portion 
detected

23% 70% -- --

T
o

ta
l

Z
in

c

n 80 567 522 45

Portion 
detected

44% 80% 82% 60%

H
a

rd
n
e

ss

n 81 890 766 124

Geographic distribution of sample sizes 1997-2010



üDeveloping Total Copper and Total Zinc 

Benchmarks for: 

¸ Eastern Oregon

¸ Willamette Basin

¸ Other Western Basins

Eastern 
Oregon

Western 
Oregon

Western Oregon

Willamette 
Basin

Other 
Western 
Basins

T
o

ta
l 

C
o

p
p
e

r n 79 583 544 39

Portion 
detected

58% 63% 64% 46%

T
o

ta
l

Z
in

c

n 80 567 522 45

Portion 
detected

44% 80% 82% 60%

Recommended Geographic Scale



Statewide Eastern 
Oregon

Western 
Oregon

T
o

ta
l

L
e

a
d n 592 80 512

Portion 
detected

64% 23% 70%

üDeveloping Total Lead Benchmarks: 

¸ Combined all ambient data for statewide background 

distribution

¸ Used regional hardness data to calculate water quality 

criteria

Recommended Geographic Scale



Recommended Geographic Scale

üSummary

¸ Copper and Zinc

ÅGiven that there are enough total copper and zinc 

data, DEQ determined separate frequency 

distributions for the Willamette Basin, the Other 

Western Basins and Eastern Oregon 

¸ Lead

ÅGiven that there is not enough total lead data, DEQ 

combined background total lead data to develop a 

frequency distribution for the state as a whole

ÅRegional risk analysis based on separate frequency 

distributions of regional hardness and single, 

statewide lead frequency distribution


