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Memorandum 

To: Jennifer Wigal, WQ Administrator H
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cc: Rebecca Bodnar, Permitting and Program Development Manager 
Connie Dou, Standards, Source Water Protection, and Assessments Manager 
Michael Kucinski, Deputy WQ Administrator 

From: Aliana Britson, Ph.D., Senior Permit Policy Consultant 

Date: 3/31/2026 

Subject: Simplifying Copper BLM and Aluminum Implementation in NPDES Individual Permits 

Executive summary 

The following memo describes an analysis conducted by Water Quality Permitting and Program Development 
to simplify the reasonable potential analysis process for Copper BLM and Aluminum for domestic wastewater 
facilities in qualifying situations. The simplified approach requires less monitoring, data entry, and analysis, 
while still being protective of the criteria. The adoption of this approach is intended to simplify individual 
NPDES permit issuance. 

Overview 

Oregon's freshwater copper criterion became effective on Jan. 9, 2017. As described in OAR 340-041-8033 
(under Table 30, Endnote N), the freshwater copper criteria are based upon the Biotic Ligand Model 
(BLM), a metal bioavailability model, which calculates the acute and chronic copper criteria based on the 
concentrations of dissolved organic carbon, pH, temperature, calcium, magnesium, sodium, potassium, sulfate, 
chloride, and alkalinity. Oregon's freshwater aluminum criteria were published April 19, 2021 to protect 

, 

aquatic life. The freshwater aluminum criterion is similar to copper in that it is an instantaneous criterion that 
changes based on pH, dissolved organic carbon, and total hardness. 

Currently, implementation of the Copper BLM and Aluminum criteria in NPDES permits requires 12-24 paired 
sets of measured input parameters from effluent and ambient monitoring each permit cycle that are then 
evaluated to determine the applicable criteria used in NPDES permit renewals. Paired sampling is defined as 
effluent and ambient samples collected within the same 24-hour period. While this strategy results in site­
specific criteria tailored to the particular effluent/ambient mixture within the regulatory mixing zone as well as a 
more exact determination of whether there is Reasonable Potential (RP) to exceed the copper or aluminum 
criteria, the paired sampling approach is resource intensive for both permittees and DEQ. Furthermore, DEQ 
has often found data quality issues with the paired data (especially ambient pH), which then results in the 
rejection of datasets and extra effort on the part of the permittee to resample. Therefore, a simplified approach 
is desired in situations where it is unlikely for the permitted discharge to have RP, and a heightened level of 
site-specific data collection is not necessary. 
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This memo outlines that simplified approach for monitoring and determining RP for copper and aluminum, the 
analysis done to determine which scenarios warrant a simplified approach, the results of that analysis, and 
directions on when to use or not use the simplified approach in NPDES permits. This memo applies primarily to 
domestic permittees. This memo may also apply to industrial permittees as described in the sections below. 
Final determination of whether the paired or simplified approach to copper and aluminum is implemented in an 
NPDES permit is the purview of the Copper/Aluminum SME. This determination is to be recorded in the permit 
fact sheet language.   

Simplified approach 
As an alternative to the paired sampling, only effluent copper and aluminum monitoring would be required in 
the permit. The effluent copper and aluminum sampling would be included in the Effluent Toxics Metals, 
Cyanide, and Hardness table in Schedule B and monitored at the same frequency as the other metals 
(currently 12 samples per permit cycle). Ambient monitoring for dissolved copper and bioavailable aluminum 
would only be required if there was no other recent local data1. It should be noted in this case that only 
bioavailable aluminum should be used when determining whether ambient aluminum data is present. Neither 
total recoverable aluminum nor dissolved aluminum data should be substituted for bioavailable aluminum. 
When determining RP, the copper and aluminum data would be run in accordance with the RPA IMD with the 
applicable default criteria in Tables 1 and 2 (see Results section below) applied.  
If it is found that there is RP for the permittee to exceed the copper or aluminum criteria when using the 
simplified approach, it is first recommended to evaluate the copper and aluminum data (effluent and ambient) 
to ensure there are no data quality issues. If the values reported by the permittee are found to have no data 
quality issues, then a limit and associated compliance monitoring should be included in the permit. 
For those situations where a permittee has reasonable potential to exceed the copper or aluminum criteria 
using the default values proposed in this memo, and the permittee is not expected to be able to achieve those 
limits, then a compliance schedule could be included in the permit. If a compliance schedule is included in the 
permit, the compliance schedule may not include time for the permittee to collect additional data. However, 
DEQ may reconsider the limit before it becomes final, as antibacksliding requirements do not apply to limits 
that are not yet effective. If in a timely request for a modification, the permittee provides paired data (minimum 
of 12 samples each collected 1 month apart) showing that the site-specific criteria are less stringent than the 
default criteria from Table 1 and 2, and that there is no RP to exceed the site-specific criteria as determined 
when using the Copper BLM IMD, then DEQ may choose to modify the permit and remove the final limit before 
it becomes effective. The modification request should be submitted more than six months prior to the final limit 
becoming effective so that DEQ has adequate time to process the modification and complete the public notice 
process.  

Methodology and analysis 
The goal of this analysis was to determine what scenarios would not result in RP for copper and aluminum 
when using conservative inputs (low criteria and high effluent and ambient copper/aluminum concentrations) 
and use that as a guide to determine when alternatives to paired sampling may be warranted.  
To determine conservative copper criteria, the monte carlo analysis used to develop the Stormwater General 
1200-Z NPDES Permit benchmarks was used2. The 1200-Z analysis utilized ambient data compiled between 
2010-2019 to develop the best fit distribution for each region3 for each relevant CuBLM parameter. These 
distributions were then used to develop 10,000 randomly generated data points for the full suite of CuBLM 
parameters.  

 
1 See “Reasonable Potential Analysis Process for Toxic Pollutants” Section 3.2: Ambient Characterization 
2 See Permit Evaluation Report 1200-Z – March 2021 Appendix A for a more detailed description of the analysis 
3 Regions are defined in “Implementation of the Freshwater Aquatic Life Water Quality Standards for Copper” 
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For this analysis, the 10,000 randomly generated datapoints from the 1200-Z monte carlo were used to 
calculate the acute and chronic criteria for each region. The 10th percentile of the 10,000 calculated criteria 
was then determined to be used as default regional copper criteria (See Table 1 below).  
For aluminum, the default aluminum criteria adopted by the DEQ Water Quality Standards group were used.4 
To determine a conservative effluent copper value, effluent dissolved copper data collected between 2020-
2025 was pulled from AWQMS for all domestic municipalities and screened for quality control issues. No data 
from industrial facilities was used in the analysis; because no data from industrial facilities was used in this 
analysis, the conclusions should not be applied to industrial facilities without additional justification. From this 
data a 95th percentile effluent copper value of 7.9 ug/L (n = 524) was determined. Effluent total aluminum data 
from the same time period was also screen for quality control issues, resulting in an effluent aluminum 95th 
percentile of 304 ug/L (n=563). 
A conservative ambient copper value was determined using statewide river/stream dissolved copper data from 
2020-2025 (AWQMS data pull). After screening for QA/QC issues, a 90th percentile5 value of 1.9 ug/L was 
determined (n=3,737). A conservative ambient aluminum value was determined using statewide bioavailable 
aluminum data from 2022-2025.6 After screening for quality control issues, a 90th percentile value of 36.1 ug/L 
(n= 967).  
Using these values, an analysis was performed to determine what level of dilution a facility would need to not 
have RP to exceed the default criteria calculated. This was done by calculating the concentration of copper 
and aluminum at the edge of the ZID or RMZ using Equation 1 and comparing the results to the default copper 
or aluminum criteria, respectively.  

Equation 1: 

𝑆𝑆 =
𝐶𝐶𝐶𝐶 − 𝐶𝐶𝐶𝐶
𝐶𝐶𝐶𝐶 − 𝐶𝐶𝐶𝐶

 

Where S is the dilution factor, Ce is the concentration of the pollutant in the effluent,7 Ca is the concentration of 
the pollutant in the ambient water, and Cm is the concentration of the effluent at the edge of the regulatory 
mixing zone. The 95th percentile concentration of the effluent was used for Ce, the 90th percentile of the 
ambient concentration was used for Ca, and the aquatic life criteria was used for Cm. To ensure a 
conservative analysis, results for S were rounded up to the next whole number.  

Results 
The Acute Aquatic Life (ZID) and Chronic Aquatic Life (RMZ) dilutions required for a permittee to have no RP 
for copper given conservative analytical inputs are listed in Table 1. The highest dilutions required for no RP in 
any region are an Acute Aquatic Life (ZID) dilution of 4 and a Chronic Aquatic Life (RMZ) dilution of 25. 
Table 1: Copper BLM 

Region Acute Criteria 
(ug/L) 

Chronic Criteria 
(ug/L) 

ZID Dilution 
Factor Needed for 

no RP 

RMZ Dilution 
Factor Needed 

for no RP 
Cascades 3.72 2.31 4 15 
Coastal 4.11 2.55 3 10 
Columbia River 7.78 4.83 2 3 
Eastern 7.43 4.62 2 3 
Willamette Valley 3.46 2.15 4 25 

 
4 “Aluminum Standard Interpretation and Application Procedures” June 2021 
5 The 90th percentile was used in accordance with the current version of the RPA IMD 
6 The approved method for bioavailable aluminum has only been available since November 2024. DEQ lab has been 
collecting data prior to this as part of method development. 
7 The dilution factor represents how much the effluent mixes with the receiving water. Larger numbers represent greater 
mixing of the effluent with the receiving water.  
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The ZID and RMZ dilutions required for a permittee to have no RP for aluminum given conservative analytical 
inputs are listed in Table 2. In all cases, domestic permittees with ZID dilutions greater than 1 and RMZ 
dilutions greater than 2 are unlikely to have RP to exceed the aluminum criteria. 
 
Table 2: Aluminum 

Ecoregion Acute Criteria 
(ug/L) 

Chronic Criteria 
(ug/L) 

ZID Dilution Factor 
Needed for no RP 

RMZ Dilution Factor 
Needed for no RP 

Coast Range 580 300 1 2 
Klamath Mountains 1500 770 1 1 
Willamette Valley 830 440 1 1 
Cascades 360 210 1 2 
Eastern Cascades Slopes 
and Foothills 1100 620 1 1 

Columbia Plateau 1400 800 1 1 
Blue Mountains 1200 740 1 1 
Snake River Plain 2900 1200 1 1 
Northern Basin and Range 1300 680 1 1 
Columbia River 1600 750 1 1 

When is the simplified approach appropriate? 
The simplified approach is appropriate for domestic permittees with dilutions equal to or greater than the eco-
region dilutions specified in Table 1 and 2 where previous data indicates the copper values are below 7.9 ug/L 
(95th percentile effluent copper from statewide data, 2020-2025) and aluminum values (95th percentile effluent 
aluminum) from statewide data, 2020-2025) below 304 ug/L.  
This approach may also be applied to industrial facilities if previous sampling has shown the copper values to 
be below 7.9 ug/L and aluminum to be below 304 ug/L and the dilutions are equal to or greater than those in 
Tables 1 and 2.  
In situations where a permittee’s dilutions warrant simplified monitoring for aluminum but not for copper, the 
permittee may include aluminum monitoring in the Metals, Cyanide, and Hardness table but should require 
paired Copper BLM sampling. 

When is the simplified approach not appropriate? 
It is not recommended to use the simplified approach for facilities where previous sampling efforts, ideally from 
the last five years, have shown effluent dissolved copper or total recoverable aluminum values in excess of the 
concentrations used in this analysis (7.9 ug/L for copper and 304 ug/L for aluminum).  If the analysis from the 
renewal in progress shows that a change in dilution - 10%, or a change in effluent copper or aluminum of 
+10% would result in RP, then the proposed permit should include paired monitoring for that parameter near to 
RP. The applicant may waive paired monitoring if they submit a written comment indicating they understand 
that that waiver could result in an effluent limit at the following permit renewal. An exception to this monitoring 
requirement may be made if the facility has large enough dilutions that the Table 1 or 2 default criteria would 
not be exceeded even with the higher copper or aluminum values.  
Do not use the simplified approach for facilities with dilutions lower than those in Tables 1 and 2. The simplified 
approach should also not be used when the receiving stream is impaired for copper or aluminum as there is no 
assimilative capacity in these scenarios and a dilution of 1 is used in analyses for impaired parameters.  
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Paired data should be included in the renewal for situations where the dilutions may significantly lower from 
one permit cycle to the next and may go below the dilutions in Table 1 and 2. This analysis is to be recorded in 
the permit fact sheet. Dilutions may lower as a result of increased effluent flows from new development, for 
example. Dilutions may also lower as a result of decreased ambient flows, especially in managed flow 
scenarios. Lower dilutions could also occur if estimated values were used for the current permit analysis, but 
additional data or mixing zone studies are being included in the proposed permit to provide updated dilutions. 
The simplified approach is not recommended for industrial facilities where there is no representative effluent 
copper or aluminum data available. In these situations, paired monitoring should be included in the proposed 
permit. The permittee may request, in writing, to have the simplified approach included in the proposed permit 
at Applicant Review or Public Notice.  
It is not recommended to apply the simplified approach to facilities that already have copper limits, as those 
limits would have been based on paired sampling and criteria that were determined using site specific data. As 
a result, it is not appropriate to apply the default criteria proposed here to re-evaluate permit limits. In these 
situations, paired monitoring should be included in the permit so that the site-specific criteria may be re-
evaluated at permit renewal.  

Examples 
Example 1: 
Metropolis WWTP is a major domestic permittee located in the Willamette Valley with an NPDES permit up for 
renewal. Data collected over the last permit cycle shows that their highest dissolved copper concentration is 
5.0 ug/L and their highest total aluminum concentration was 100 ug/L. The mixing zone study from 4 years ago 
shows that the permittee has a ZID dilution of 5 and an RMZ dilution of 40. Nearby ambient data shows that 
the 90th percentile concentrations are 1 ug/L for dissolved copper and 30 ug/L for bioavailable aluminum.  
Because the ZID and RMZ dilutions are higher than the dilutions needed in Tables 1 and 2 for the Willamette 
Valley and the permittee did not have effluent or ambient concentrations higher than those used to derive the 
Table 1 and 2 dilutions, the permittee qualifies for the simplified approach. The permit writer will include copper 
and aluminum monitoring with the toxics metals monitoring tables in the permit and not include paired 
monitoring in the proposed permit (unless specifically requested by the permittee). 

Example 2:  
Brick Co. is a manufacturing company located in Klamath Falls with an individual NPDES permit that has been 
administratively extended for over 10 years. Recent submitted data shows that during normal operations 
dissolved copper concentrations are normally around 4 ug/L. However, a few times each year the company 
switches to alternative operations that cause dissolved copper concentrations to spike to 20 ug/L. Aluminum 
concentrations remain steady, with a high of 200 ug/L, regardless of operating condition. The ZID and RMZ 
dilutions are 4 and 5. The permittee has not done any paired sampling. No local ambient data was found for 
copper or aluminum, but data located much further downstream was used to develop a 90th percentile of 1.2 
ug/L for dissolved copper and 400 ug/L for bioavailable aluminum.  
Because the effluent dissolved copper concentrations exceed the 7.9 ug/L a few times a year, the simplified 
approach is not recommended for copper. Paired copper monitoring should be included in the proposed 
permit. For aluminum, the simplified approach should be used because the permittee meets the dilutions in 
Table 2 for the Klamath Mountains and the effluent data is lower than the values used in the memo analysis. 
Though the estimated bioavailable aluminum ambient concentration is higher than that used in the analysis, it 
is lower than the default criteria for the Klamath Mountains and therefore would not result in a call of RP. As a 
result, the permittee is still eligible for simplified monitoring for aluminum. Ambient monitoring for dissolved 
copper and bioavailable aluminum should be included in the proposed permit given the lack of local data.   
If the permittee wishes to have simplified monitoring for copper, they would need to be made aware of the 
likelihood of an exceedance of the default criteria and a copper limit being included at the next permit renewal. 
A formal letter or comment during PN would need to be submitted by the permittee indicating that the permittee 
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is aware of the risks and wishes to forgo the paired sampling before the simplified approach for copper could 
be included in the permit.  

Flowcharts 

 
Figure 1: Copper Monitoring Decision Flowchart 
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Figure 2: Aluminum Monitoring Decision Flowchart 




