
 
 

October 29, 2009 
 

 
Via US Mail and e-mail: dmoo461@ecy.wa.gov  
 
 
Mr. David Moore 
Eastern Regional Office 
Washington Department of Ecology 
N. 4601 Monroe 
Spokane, WA 99205-1295 
 
Subject: Comments on Spokane River Draft DO TMDL 
 
 
Dear Dave, 
 
The Spokane River Stewardship Partners (SRSP) have the following comments on the Spokane River 
and Lake Spokane Dissolved Oxygen Total Maximum Daily Load, Draft Water Quality Improvement 
Report (Draft DO TMDL) that was issued on September 15, 2009: 
 

1. The Water Quality Improvement Report should state that the DO TMDL model uses assumptions 
to establish waste load allocations, however those assumptions and the waste load allocations 
are not themselves NPDES permit effluent limitations.  The Water Quality Improvement Report 
should also state that the model should not be used to establish compliance requirements for 401 
Water Quality Certification.  During implementation, the DO TMDL model should be used only as 
an evaluation tool, and not for determining compliance. 

 

2. All of the information and comments provided in the Spokane River Stakeholder Group / SRSP 
letters to Ecology and EPA during the development of the Draft DO TMDL should be considered 
as comments to the Draft DO TMDL.  All of these letters (dated February 25, 2009; April 3, 2009; 
April 10, 2009; May 6, 2009; May 29, 2009; and August 27, 2009) are attached to ensure they are 
part of the official comment record. 

 
3. As the water quality improvement plan is implemented, and to prepare for the 10 year review, it 

will be important to better understand the beneficial uses and dominant aquatic habitat in Lake 
Spokane.  This improved understanding will be critical to accurately assess the effects of actions 
taken to improve water quality in Lake Spokane by reducing point and non-point source 
phosphorus. 

 
In addition, members of the SRSP will be submitting individual comments.  The SRSP appreciate the 
continued opportunity to collaborate with you on the development of the Spokane River DO TMDL.  If you 
have questions please feel free to contact Sarah Hubbard-Gray at GeoEngineers (541-389-1926 or 
shubbardgray@geoengineers.com) and she will coordinate with our group and get back to you.  
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Sincerely, 
 
 
 
 
 
 
Executive Committee Members 
Spokane River Stewardship Partners 

Signed by Sarah Hubbard-Gray, GeoEngineers Facilitator for Spokane River Stewardship Partners, on 
behalf of the Executive Committee members, which include: 
 

Dale Arnold - City of Spokane 
Bruce Rawls – Spokane County 
Sid Fredrickson – City of Coeur d’Alene 
Ken Windram – Hayden Area Regional Sewer Board 
Tom Agnew – Liberty Lake Sewer and Water District 
Terry Werner – City of Post Falls 
Speed Fitzhugh – Avista 
Doug Krapas – Inland Empire Paper Company 
Bud Leber – Kaiser Aluminum 

 



 
 

February 25, 2009 
 
Via US Mail and e-mail:  cope.ben@epa.gov
 
 
Environmental Protection Agency Region 10 
Park Place Building, 13th Floor 
1200 Sixth Avenue, OW-130 
Seattle, Washington 98101 
 
Attn: Ben Cope 
 
Subject: Follow-up to the February 13, 2009 Spokane River Dissolved Oxygen Project Core Model 
Workshop 
 
Dear Ben, 
 
Thank you for hosting the February 13, 2009 Spokane River Dissolved Oxygen Project Core Model 
Workshop. The Spokane River Stakeholder Group identified several key points that were discussed at 
the workshop.  We would like to request clarification and/or an update on these points at the February 
27, 2009 Spokane River / Lake Spokane DO TMDL Stakeholder Meeting. The key points we identified 
are summarized as follows:  
 
• The model is being converted to Version 3.6, which we support.  Calibration should be based on all 

available credible data (1991, 1999, 2000, 2001, 2006, 2007, etc.).  Data sets for 1991 and 2000 
were considerably more extensive than for 2001 data that was used for previous calibration. 

• Chlorophyll a predictions and balance may not be reflected accurately in the model due to: 

o Use of incorrect and inconsistent ratios of P:Biomass 
o Use of incorrect and inconsistent ratios of P:chlorophyll a 
o New data should be used (City of Spokane, other sources) 

• Phosphorus mass balances within the reservoir are needed: 

o Identify input, output and internal phosphorus 
o Recycle P from sediment is apparently an important source of P in the reservoir  
o Storage of P in sediment between seasons for later release should be recognized 
o Mass balance should be on a segment by segment basis 

• Biomass P concentrations should be consistent, and in accordance with current data (see above). 

• Model calibration needs to account for P speciation and bioavailability, and needs to be adaptable 
to changes in speciation and bioavailability after treatment for low P levels at point source 
discharges. 

•  Algal group 3 characteristics should be modified to more accurately reflect actual blue-green algae 
behavior (e.g., variable organism depth according to temperature, not a negative settling rate). 

• Model needs capability to self-correct hydrodynamics for flow input variations such as may occur for 
evaluation of water reuse or diversion scenarios. 
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• Wind input file needs updating to be more representative of actual conditions. 

• Cooperative participation by Stakeholder sponsored modelers with Portland State University (PSU) 
modelers contracted to EPA/DOE/DEQ would benefit the overall product: 

o It would speed up qualification for new data for input to the model 
o It would facilitate identification and transfer of additional relevant data (e.g., City of Spokane will 

provide new data on SOD and Hangman Creek phosphorus loads for PSU review) 
o It would provide independent QAPP monitoring  
o It would qualify model as it is calibrated, instead awaiting a review following calibration 
o It would provide better confidence among Stakeholders regarding model applicability 
o Properly coordinated, it would not result in lengthening the calibration task as a result of 

confusion or minor differences which would be worked out during the process 
o It would result in a more applicable and defensible model 
o It would assist in determination of the effectiveness of the model for evaluation of attainment of 

the regulatory water quality standard under scenarios to be developed for analysis 

 
We want to reiterate our interest in maintaining collaborative efforts with you in the creation of an 
effective model, as discussed above.  We would like to participate in follow up meetings with EPA and 
PSU so our stakeholder group modelers have a chance to share information and collaborate on the 
next steps in creating a scientifically defensible model for the Spokane River.  
 
We look forward to hearing from you and discussing the key points laid out in this letter at the February 
27th meeting. If you have questions or would like additional information please feel free to contact Sarah 
Hubbard-Gray at GeoEngineers (541-389-1926 or shubbardgray@geoengineers.com) and she will 
coordinate with our group and get back to you.  
 
Sincerely, 

 
Executive Committee, Spokane River Stakeholder Group 

Signed by Sarah Hubbard-Gray, GeoEngineers Facilitator for Spokane River Stakeholder Group, on 
behalf of the Executive Committee 
 
 
Executive Committee, Spokane River Stakeholder Group 
 

Dale Arnold - City of Spokane 
Bruce Rawls – Spokane County 
Speed Fitzhugh – Avista 
Sid Fredrickson – City of Coeur d’Alene 
Ken Windram – Hayden Area Regional Sewer Board 
Tom Agnew – Liberty Lake Sewer and Water District 
Terry Werner – City of Post Falls 
Doug Krapas – Inland Empire Paper Company 
Bud Leber – Kaiser Aluminum 

 
 
CC:  Governor Christine Gregoire 

Senator Maria Cantwell 
Senator Patty Murray 
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Representative Cathy McMorris Rodgers 
State Senator Chris Marr 
State Representative Timm Ormsby 
Jay Manning – Ecology 
Elin Miller – EPA Region 10 
Christine Psyk – EPA Region 10 
Laurie Mann – EPA Region 10 
Tom Laurie – WDOE HQ 
Grant Pfeiffer – WDOE ERO 
Dave Moore – WDOE ERO 



 
 

 
April 3, 2009 

 
Via US Mail and e-mail:  Psyk.Christine@epamail.epa.gov; gpfe461@ecy.wa.gov; 
Daniel.redline@deq.idaho.gov
 
 
Ms. Christine Psyk 
Associate Director 
Office of Water and Watersheds 
Environmental Protection Agency Region 10 
1200 Sixth Avenue, OWW-135 
Seattle, Washington 98101 
 
Mr. Grant Pfeifer 
Director, Eastern Regional Office 
Washington Department of Ecology 
N. 4601 Monroe 
Spokane, WA 99205-1295 
 
Dan Redline 
Regional Administrator, Coeur d’Alene Regional Office 
Idaho Department of Environmental Quality 
2110 Ironwood Parkway 
Coeur d’Alene, ID 83814 
 
Subject: Follow-up to the March 25, 2009 Spokane River Dissolved Oxygen TMDL Meeting 
 
Dear EPA, Ecology and DEQ representatives: 
 
Thank you for hosting and/or participating in the March 25, 2009 Spokane River Dissolved Oxygen 
Stakeholder Meeting and providing an update on the DO TMDL model revisions and DO TMDL 
development. The Spokane River Stakeholder Group has identified a number of issues, concerns and 
questions relating to the agency proposed decisions and direction.  The intent of this letter is to share 
our areas of concern with you and to inform you that more detailed comments and suggestions will be 
provided in a follow up letter which we plan to send to you on April 10, 2009.   
 
Our key issues and concerns are summarized as follows.  More details will be provided in our follow 
up letter on these items:  
 

• Is there enough analysis of scenarios: The Stakeholder Group is concerned that the 
agencies may have reduced the number of scenarios too severely to develop a technically 
and legally defensible TMDL.  We are interested in having the agencies run enough 
scenarios to provide an equitable, and scientifically defensible TMDL.  A related concern is 
that nutrient targets are being determined prior to running the appropriate model scenarios 
that will predict allowable loads that will achieve DO water quality standards. 
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• Dual Assessment: The Stakeholder Group wants to further examine whether a dual 
assessment results in equitable allocation of responsibility among the stakeholders.  
Among other things, there is a need to understand how issues/considerations outside the 
model outputs will be considered/addressed by the agencies (e.g., non-point source 
reduction).   

 
• Riverine Assessment: The Stakeholder Group has concerns regarding 1) the proposed 10 

ppb Total Phosphorus “target” (where does it come from and how will it be applied), 2) the 
location of the assessment point (Segment 157 versus 154), and 3) the use of a 
phosphorus “target” instead of a dissolved oxygen target/criteria to determine compliance 
with water quality standards (there is no state phosphorus water quality criteria approved by 
EPA for the Spokane River).   

 
• Reservoir Assessment: The Stakeholder Group has concerns regarding the application of 

water quality standards in the lake, including: 1) the exclusive focus on the 0.2 mg/L 
numeric water quality criterion, 2) the exclusive focus on DO levels below 8 meters, 3) how 
the cells are being considered/calculated/averaged, 4) management of the reservoir as a 
Lake, 5) lack of consideration of whether the designated uses are currently being 
maintained and protected , 6) how non-point contributions will be factored in, 7) how TMDL 
target/goals will be determined/measured, and 8) whether the TMDL will provide sufficient 
flexibility for the crafting and implementation of the water quality attainment plan required in 
Avista’s 401 Certification. 

 
• Managing the reservoir as Oligotrophic:  The Stakeholder Group does not understand 

the basis for managing the reservoir as oligotrophic and how it relates to Ecology’s lake 
nutrient criteria.  

 
• WWTP Performance Memo (EPA Region 10, March 24, 2009):  The Stakeholder Group 

has concerns and questions regarding this memo – why it was done, how it will be used, 
the accuracy and applicability to Spokane River dischargers, etc. The different limits 
proposed for the model scenarios in Washington (50 mg/l) versus Idaho (35 mg/l) are also 
of concern.  Monthly limits versus seasonal limits is also a significant concern. 

 
• Ammonia limit: The Stakeholder Group has concerns regarding the proposed levels for 

ammonia and the applicability of a 0.25 mg/l discharge limit.  
 

• Delta Elimination Plan: The Stakeholder Group has concerns regarding 1) if/how the 
Foundational Concepts will be addressed, and 2) if/how non-point source elimination and 
credit will be addressed.   

 
• Responsibility for non-point source reduction:  The Stakeholder Group has concerns 

relating to non-point source phosphorus loading to Lake Spokane that are not identified in 
the model (e.g., Stevens County septic tanks, Little Spokane River contributions) and how 
they will be considered when allocating responsibility to the stakeholders. 

 
• Modeling concerns: The Stakeholder Group has a variety of concerns and questions 

relating to the modeling, including but not limited to: 1) lack of consideration of year-to-year 
phosphorus fluctuations, 2) lack of model calibration/verification with data from years other 
than 2001, 3) the sensitivity of the model, 4) if joining the Washington and Idaho models is 
needed, 5) how phosphorus associated with Bio-Chemical Oxygen Demand (BODP) is set 
in the model, 6) if and when the core model will be “locked” prior to the start of model 
scenario runs, and 7) when stakeholders can get the model code. 
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We also have the following questions and comments.  We would like the agencies to provide more 
information and response on these items to help us gain a better understanding of the agencies 
proposed decisions and direction: 
 

• Year-round treatment limits: During the March 25, 2009 meeting, the regulatory agencies 
indicated that they were considering year-round discharge limits for phosphorous instead of 
the seasonal limits that are contained in the Foundational Concepts and the draft TMDL.  
Please provide the scientific basis for year-round phosphorous limits in the context of this 
TMDL, particularly during the months of November through March, including the likely effect 
on DO levels in Lake Spokane.  

 
• Lack of communication/responses from agencies:  The Stakeholder Group is also 

concerned with the agencies lack of response to the stakeholders’ prior correspondence 
and questions raised during the stakeholder meetings.  This continued lack of response 
results in the stakeholders being surprised as new proposed decisions and directions are 
presented, which results in additional concerns on top of those previously identified.  It also 
erodes the stakeholders’ trust and confidence in the agencies and the DO TMDL process.   

 
We want to reiterate our interest in maintaining collaborative efforts with you in the development of the 
Spokane River DO TMDL.  We look forward to hearing from you and discussing these concerns and 
questions. If you have questions or would like additional information please feel free to contact Sarah 
Hubbard-Gray at GeoEngineers (541-389-1926 or shubbardgray@geoengineers.com) and she will 
coordinate with our group and get back to you.  
 
Sincerely, 

 
Executive Committee, Spokane River Stakeholder Group 

Signed by Sarah Hubbard-Gray, GeoEngineers Facilitator for Spokane River Stakeholder Group, on 
behalf of the Executive Committee 
 
 
Executive Committee, Spokane River Stakeholder Group 
 

Dale Arnold - City of Spokane 
Bruce Rawls – Spokane County 
Speed Fitzhugh – Avista 
Sid Fredrickson – City of Coeur d’Alene 
Ken Windram – Hayden Area Regional Sewer Board 
Tom Agnew – Liberty Lake Sewer and Water District 
Terry Werner – City of Post Falls 
Doug Krapas – Inland Empire Paper Company 
Bud Leber – Kaiser Aluminum 

 
 
CC:  Governor Christine Gregoire 

Senator Maria Cantwell 
Senator Patty Murray 
Representative Cathy McMorris Rodgers 
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State Senator Chris Marr 
State Representative Timm Ormsby 
Jay Manning – Ecology 
Elin Miller – EPA Region 10 
Laurie Mann – EPA Region 10 
Ben Cope – EPA Region 10 
Tom Laurie – WDOE HQ 
Dave Moore – WDOE ERO 



 
 

 
April 10, 2009 

 
Via US Mail and e-mail:  Psyk.Christine@epamail.epa.gov; gpfe461@ecy.wa.gov; 
Daniel.redline@deq.idaho.gov
 
 
Ms. Christine Psyk 
Associate Director 
Office of Water and Watersheds 
Environmental Protection Agency Region 10 
1200 Sixth Avenue, OWW-135 
Seattle, Washington 98101 
 
Mr. Grant Pfeifer 
Director, Eastern Regional Office 
Washington Department of Ecology 
N. 4601 Monroe 
Spokane, WA 99205-1295 
 
Dan Redline 
Regional Administrator, Coeur d’Alene Regional Office 
Idaho Department of Environmental Quality 
2110 Ironwood Parkway 
Coeur d’Alene, ID 83814 
 
Subject: Second Follow-up to the March 25, 2009 Spokane River Dissolved Oxygen TMDL 
Meeting 
 
Dear EPA, Ecology and DEQ representatives: 
 
In our April 3, 2009 letter to you, the Spokane River Stakeholder Group identified a number of issues, 
concerns and questions relating to the agency proposed decisions and direction and indicated that we 
would be providing more detailed comments and suggestions relating to our issues and concerns.   
 
The following discussion attempts to clarify and expand the more important aspects of our concerns, 
and where possible we have tried to offer suggestions and possible alternatives.   
 
Is there enough analysis of scenarios: 
 
The Stakeholder Group is concerned that the agencies may have reduced the number of scenarios too 
severely to identify the range of implementable discharge requirements, which could result in technically 
and/or financially infeasible requirements for discharger permits and Avista.  The objective of a TMDL 
process is to determine combinations of loadings from non-point and point sources that would result in 
compliance with the water quality standard, and it is critical that the TMDL process be scientifically and 
legally defensible.   
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For the current Spokane River CE-QUAL-W2 model update, the water quality modeling has been 
limited by the regulatory agencies to predetermined effluent phosphorus concentrations not greater than 
50 ug/L.  Determination of the upper limit of allowable point source discharge loadings is needed to 
ensure fiscally responsible water resources management, and that the effort is in the public's beneficial 
interest.  It is also important to evaluate the upper limit allowable to point source discharges in order to 
determine the appropriate margin of safety for the TMDL.  EPA and Ecology should not assume that 
only a limit below 50 ug/L will provide an adequate margin of safety. 
 

Suggestion/Request:  If the outcome of the 50 ug/L total phosphorus (TP) scenario results in 
predicted water quality that is better than its standard, the regulatory agencies should run 
additional model iterations at progressively higher effluent phosphorus concentrations to 
determine the upper boundary condition that achieves the water quality standard.  We are 
interested in having the agencies run enough scenarios to provide an equitable, and 
scientifically defensible TMDL. 

 
A related concern is that nutrient targets (e.g., 0.25 mg/L Ammonia) are being determined prior to 
running the appropriate model scenarios that will predict allowable loads that will achieve DO water 
quality standards. 
 
The Dischargers are concerned that ammonia targets will be set lower than needed to not cause or 
contribute to an exceedence of the dissolved oxygen criteria.  The agencies additional model iterations 
should include progressively higher ammonia and CBOD concentrations to determine the 
concentrations that do not cause or contribute to dissolved oxygen criteria exceedences.  This is 
particularly needed for the Idaho discharges since the effects of these pollutants degrade in the river 
with distance from the discharge.  Using a higher TP concentration for the Idaho dischargers does 
make sense in that assimilation (attenuation) of phosphorus will be greater for Idaho than Washington.  
Modeling scenarios should mimic reality as much as possible. 
 

Suggestion/Request:  Run enough appropriate scenarios to determine the nutrient 
concentrations (e.g., Ammonia) that achieve the water quality standard, rather than assigning 
predetermined concentrations.  

 
Dual Assessment:  
 
The Spokane River Stakeholder Group supports the use of dual assessment points in the lower 
Spokane River and in the transition zone at the upper end of the Lake Spokane reservoir.  However, we 
have concern with regard to using lake assessment points below the upper end of the Lake Spokane 
reservoir as part of the modeling effort.   
 
Assessment points down-lake should not be used to determine what measures can or should be 
undertaken to improve DO because Lake Spokane reservoir is a large, artificial water body, created by 
a dam that will never attain the DO levels of a free-flowing river.  Instead, the focus should be on the 
riverine and transition zones.  In order for numeric criteria to serve their intended purpose of supporting 
existing and designated uses, assessment points should be placed where there is available aquatic 
habitat.  Ecology’s water quality standards require such an approach, providing that: “D.O. 
measurements should be taken to represent the dominant aquatic habitat of the monitoring site.”  
WAC 173-201A-200(1)(d)(iv)(emphasis added).   

In this case, the habitat identified by WDFW is the spawning and rearing habitat in the river and shallow 
part of the upper lake.  By establishing assessment points in that vicinity, Ecology can provide 
reasonable assurance that numeric criteria will be met where the other essential habitat conditions 
exist.   
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Suggestion/request:  For these reasons, the dischargers and Avista recommend that Ecology 
and EPA use assessment points in the riverine and transitions zones of the upper Lake 
Spokane reservoir for modeling purposes.   

 
Riverine Assessment:  
 
The Dischargers in the Stakeholder Group have concerns regarding 1) the proposed 10 ppb Total 
Phosphorus “target” (where does it come from and how will it be applied), 2) the location of the 
assessment point (Segment 157 versus 154), and 3) the use of a phosphorus “target” instead of a 
dissolved oxygen target/criteria to determine compliance with water quality standards (there is no state 
phosphorus water quality criteria approved by EPA for the Spokane River).   
 
The EPA approved water quality standards for Washington establish an average eutrophic zone 
concentration of total phosphorus not to exceed 25 ug/L during the period of June 1 to October 31 for 
the Spokane River from Long Lake Dam to Nine Mile Bridge.  WAC 173-201A-602 Table 602 WRIA 54 
n.2(a).  There are no established nutrient water quality criteria for the Spokane River from Nine Mile 
Bridge to the Idaho border.  

The Stakeholders are concerned that Ecology and EPA have not followed a lawful or appropriate 
method to modify the existing nutrient criteria for Lake Spokane reservoir or to set nutrient criteria in the 
Spokane River above the lake, independent of allocations of phosphorus loading to achieve the 
dissolved oxygen water quality criteria.  First, Lake Spokane reservoir and the Spokane River are not 
currently listed under section 303(d) as being impaired for phosphorus.  Second, Washington water 
quality criteria, WAC 173-201A-230, and Ecology guidance on nutrient criteria development in 
Washington (Moore 2004) outline a process for developing lake-specific criteria that has not been 
implemented to derive the proposed phosphorus target in the water quality modeling.  Third, Ecology’s 
stated position to EPA in its Nutrient Criteria Development in Washington State – Phosphorus, at 36 
(May 2004), is that it would not develop statewide nutrient criteria for rivers: 

During the same review timeframe that Ecology used to develop the lake nutrient 
criteria, Ecology evaluated the feasibility and benefits of establishing nutrient criteria for 
flowing water systems. Ecology examined periphyton growth, chlorophyll a, nitrogen, 
and total phosphorus levels in ecoregions on the west and east sides of the state. 
Ecology’s researchers were unable to find a predictive relationship between excess 
production and eutrophication and measured nutrient concentrations. Flow rates, 
shading, and available light are also confounding factors in eutrophication processes in 
streams and rivers. Thus, efforts to develop statewide nutrient criteria for river and 
stream systems were curtailed. Ecology has chosen an alternative pathway for the 
control of nutrient concentrations in riverine systems that rely on other indicators and 
triggers for trophic health, and more water body specific modeling to select nutrient 
threshold values. 

Washington State has established aquatic life criteria for pH and dissolved oxygen, 
which serve as sensitive indicators of riverine eutrophication. The most utilitarian of 
these measures is dissolved oxygen. Throughout most of the state, a single daily 
minimum below 9.5 mg/L in the upper watershed or below 8.0 mg/L in the lower 
watershed causes waters to be examined for potential impairment. In a few select slow 
moving streams heavily impacted by human alteration, and typically in the arid region 
of the state, a single daily minimum 6.5 mg/L serves as the trigger. While these 
dissolved oxygen values were set to provide a high level of protection and support for 
metabolic function, they also set a standard that cannot be attained in rivers with 
nuisance algal growth. 

In establishing permit limits or in establishing load and wasteload allocations through 
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TMDLs or water clean up plans, the role of nutrients in affecting oxygen levels is 
evaluated and protective limits established where nutrients are interfering with 
attainment of the daily minimum oxygen levels. Thus compliance plans for the 
dissolved oxygen criteria examine the influence of BOD, nutrients, and temperature to 
ensure the trophic health of the water body is maintained or restored.” 

Suggestion/request:  For these reasons, the Stakeholders recommend that Ecology and EPA 
not include phosphorus targets in the model.  

 
Reservoir Assessment:  
 
Implementation of the TMDL should acknowledge that the goal within the reservoir is to attain the 
highest water quality possible and recognize that it may not be reasonable or feasible to achieve a 
dissolved oxygen criteria that applies to natural lakes.  Implementation of the DO TMDL should consider 
the extent to which the existing and designated uses of Lake Spokane reservoir (including aquatic 
resources) are already being maintained and protected.  It should be clearly understood that the water 
quality modeling of the reservoir is a tool that can be used to achieve the highest water quality possible, 
but does not itself establish a numeric standard or limit that would be applicable to a discharger or 
Avista. We assume that Ecology will continue to honor both commitment to investment stability and the 
schedule for achieving water quality standards that are an integral part of the Foundational Concepts 
and Managed Implementation Plan.   
 
As indicated above, we suggest the use of assessment points in the lower Spokane River and in the 
transition zone at the upper end of Lake Spokane reservoir. The reservoir assessment currently 
identified by the agencies is not an adequate approach to establish compliance targets within the 
reservoir. The reservoir assessment as currently proposed indicates the agencies are not focusing on 
protection of the existing and designated uses of Lake Spokane reservoir (including aquatic resources) 
when evaluating compliance with water quality standards. We are also concerned that the multiple 
factors and management objectives that affect water quality and the beneficial uses in Lake Spokane 
reservoir are not being recognized. 
 

Suggestion/request:  We strongly recommend the use of assessment points in the lower 
Spokane River and in the transition zone at the upper end of Lake Spokane reservoir. Also, the 
approach to selecting and averaging cells to determine whether the model predicts compliance 
with the 0.2 mg/L differential water quality standard needs to be explicitly defined and 
consistent with the management of the Lake Spokane reservoir.  The approach needs to 
recognize the accuracy and precision of the model in both a longitudinal (segment-by-segment) 
and vertical direction. An approach that incorporates exceedance frequency would better 
describe the variability in water quality and the ability of the model to predict the small 
differences in water quality that form the basis for the water quality criteria being applied.   

 
Although the agencies have indicated that the increased FERC flows from the Post Falls HED will be 
incorporated into the reservoir assessment, it is not clear at this point how they intend to accomplish 
this.   
 

Suggestion/request:  Please provide an explanation of how the Post Falls HED discharge flow 
will be incorporated into the currently proposed reservoir assessment scenario.  Avista notes 
that since it is responsible for these increased flows it should therefore be credited for the 
benefits that result from them. 
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Managing the reservoir as Oligotrophic:   
 
The Spokane River Stakeholder Group takes exception with establishing a goal of oligotrophic for Lake 
Spokane reservoir.  Lake Spokane reservoir is a mesotrophic water body, and supports a warm-water 
fishery.   
 
Ecology has previously found Lake Spokane reservoir is and was of a mesotrophic state. The following 
is excerpted from the Ecology’s nutrient development criteria: 
 
“Oligotrophic Conditions – Low algal productivity will generally exist with TP in the range of 0 to 10 
μg/L (Nordin, 1985; Funk and Moore, 1985; Gilliom 1984; OECD, 1982; Simpson and Reckhow, 1979).  
Carlson, (1977) states that at TP ranges from 0 to 12 μg/L, mean chlorophyll-a will be less than 3 μg/L 
and Secchi transparency depths will be greater than 5 meters. Water-uses are supported for recreation, 
drinking water, and aquatic life. The water is generally of high clarity and is aesthetically pleasing. 
According to Nordin (1985), and Ney, et al (1990), fisheries productivity will be quite low at TP 
concentrations less than 5 μg/L. 
 
Mesotrophic Conditions -- Moderate algal productivity will generally exist with TP in the range of 10 to 
20 μg/L (OECD 1982; and others) or 12 to 24 μg/L (Carlson,1977), chlorophyll-a in the range of 2 to 6 
μg/L, and Secchi transparency depths between 3 and 5 meters (Gilliom, 1984). Cold-water fisheries 
may be adversely affected by some degree of hypolimnetic oxygen depletion. There may be additional 
benefits to salmonids in lakes from having TP less than 15 μg/L (Nordin, 1985).” 1

 
Please note that this same document – Table 2.2, page 13 – refers to Lake Spokane reservoir as 
mesotrophic as described by Patmont in 1987.2

 
Ecology’s own assessment for protecting DO in Lake Spokane reservoir acknowledges, in part, a 
mesotrophic condition: 
 

“Even though the URS (1981) report highlighted the need for public input as “essential” for selecting 
an appropriate water quality criterion for protecting beneficial uses, there does not appear to have 
been much public involvement or intergovernmental coordination (e.g., Fish and Wildlife) in 
determining the beneficial uses of Lake Spokane reservoir, or in determining the lake criterion 
(time- and area-weighted average euphotic zone TP concentration of 25 ug/L).” 

 
Suggestion/request:  Continue to acknowledge and manage the impoundment known as Lake 
Spokane reservoir as mesotrophic. 

 
WWTP Performance Memo (EPA Region 10, March 24, 2009):  The Stakeholder Group has concerns 
and questions regarding this memo – why it was done, how it will be used, the accuracy and 
applicability to Spokane River dischargers.  Also of significant concern are the monthly limits versus 
seasonal limits. 
 
Please see Attachment 1, Review of March 24, 2009 EPA Region 10 Memorandum on Wastewater 
Treatment Plants Achieving Low Effluent Phosphorus Concentrations, for a description of our concerns 
and technical discussion. 

                                           
1 Moore, A., Hicks, M., Nutrient Criteria Development In Washington State Phosphorus, Washington State 
Department of Ecology, Water Quality Program, Watershed Management Section, April 2004. Publication 
Number 04-10-033.  
2 Patmont, C.R., et al, The Spokane River Basin: Allowable Phosphorus Loading, Harper-Owes, Seattle, WA. 
1987. 
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Suggestion/request:  Based on the discussion provided in Attachment 1, effluent phosphorus 
at 50 ug/L should still be based on a long-term mean or median as has been discussed 
historically in Spokane River DO TMDL collaboration meetings. 

 
Non-point Sources and Delta Elimination Plan under the Foundational Concepts:  
 
The dischargers and Avista are very concerned about the proposal recently suggested by Ecology to 
assume that non-point sources of phosphorus will be reduced by approximately 30 to 38 percent over 
the next 10-20 years due to the efforts of entities other than the dischargers and Avista. There is no 
factual basis for this assumption, and it would effectively preclude the dischargers and Avista from 
contributing to the effort to reduce phosphorus loading due to non-point sources. In other words, it 
would nullify the Delta Elimination Plan approach contained in the Foundational Concepts. 
 
The purpose of a Delta Elimination Plan was to provide a point source discharger a means to “offset” 
that portion of its required discharge reduction that was unattainable through the application of 
technology.  The source of these “offsets” ranged from septic tank elimination to reductions of non-point 
source discharges entering the main stem of the Spokane River through its tributaries. 
 
During discussions at Ecology’s meeting with Washington State stakeholders on March 20, 2009 and at 
the EPA meeting with all stakeholders on March 25, 2009, a question was raised regarding the “level of 
control” that was being assumed for non-point sources on tributaries to generate the approximate 30 to 
38 percent reduction in phosphorus contribution.  It was explained by Ecology that these assumed 
reductions were estimated from the imposition of TMDLs for other water quality parameters associated 
with the identified tributaries and not the Spokane River.  It was further pointed out that these expected 
reductions resulted from the best controls that could be put in place and that the controls assumed were 
very stringent. 
 
Unless there has been some misunderstanding, the potential source for “offsets” needed due to the 
inability of technology to deliver the required phosphorus discharge reductions has essentially been 
substantially diminished.  If this is the case, the viability of Delta Elimination Plans is at risk and places 
both point source dischargers and Avista in even more untenable positions. 
 

Suggestion/request:  The Delta Elimination component described in the Foundational 
Concepts should be updated to reflect the current DO TMDL (e.g., it should recognize that 
Avista may use non-point source reductions to meet its DO requirements under the TMDL, just 
as point source dischargers are allowed to do). It should also clearly outline a path forward to 
establish a baseline of the amount of nutrients from non-point sources entering the reservoir 
from both tributaries and the main stem of the river. In establishing a baseline, it would allow us 
to track the effectiveness of each non-point source phosphorus reduction effort, thereby 
providing a basis for the sponsors of those efforts to receive credits. 

 
Responsibility for non-point source reduction:   
 
In order to develop equitable requirements for managing loads, non-point sources should be addressed 
in the modeling and in the interpretation of model output.  It is not fair to ignore or place less importance 
on issues or their effects because they are complex or challenging to quantify.  For instance, Avista’s 
responsibility should not include nutrient loads contributed by others, including Little Spokane River 
loads, groundwater and agricultural loadings to Lake Spokane reservoir, and septic system loadings 
from Suncrest and other near lake developments.  Currently, the model does not attempt to address the 
loadings from septic systems and fertilizer use at the 1,645 homes in the Suncrest Development, which 
is located on permeable sediments (coarse sands and loamy sands) adjacent to Lake Spokane 
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reservoir in Stevens County.  A single septic system can contribute as much as 35 pounds of nitrate per 
year.   
 

Suggestion/request:  We encourage the agencies to distinguish loads from the various 
sources (including Little Spokane River loads, groundwater, agricultural, and septic system 
loadings to the Lake Spokane reservoir) in the interpretation of predicted DO in the model.   

 
Because the reservoir is a sink for nutrients entering throughout the year and from year-to-year, the 
mass-load dynamics and variety of these nutrient inflows should be factored into the assessment of 
water quality effects and appropriate load responsibilities.  These include tributary loads for both the 
modeled period and other seasons of the year.  We recognize that the model may be accurate for the 
low flow, high temperature conditions of 2001.  However, it does not accurately represent total 
phosphorus loading occurring year-round, particularly from Hangman Creek.  Considerably higher total 
phosphorus loads have been measured in Hangman Creek compared with 2001 conditions, and neither 
the dischargers nor Avista are responsible for these loads.  While the upper reaches of Lake Spokane 
reservoir likely are minimally affected by off-season nutrient loading, considerable deposition of 
sediments and their associated phosphorus loads occurs in the slower, deeper portions of Lake 
Spokane reservoir. 
 

Suggestion/request:  We encourage the agencies to model years other than just 2001 to gain 
an understanding of the variability of the effects of non-point and point source discharges, and 
establish to what degree 2001 is representative of a 1 in 10 year occurrence. 

 
We want to reiterate our interest in maintaining collaborative efforts with you in the development of the 
Spokane River DO TMDL.  We look forward to hearing from you and discussing these concerns and 
suggestions. If you have questions or would like additional information please feel free to contact Sarah 
Hubbard-Gray at GeoEngineers (541-389-1926 or shubbardgray@geoengineers.com) and she will 
coordinate with our group and get back to you.  
 
Sincerely, 

 
Executive Committee, Spokane River Stakeholder Group 

Signed by Sarah Hubbard-Gray, GeoEngineers Facilitator for Spokane River Stakeholder Group, on 
behalf of the Executive Committee 
 
 
Executive Committee, Spokane River Stakeholder Group 
 

Dale Arnold - City of Spokane 
Bruce Rawls – Spokane County 
Speed Fitzhugh – Avista 
Sid Fredrickson – City of Coeur d’Alene 
Ken Windram – Hayden Area Regional Sewer Board 
Tom Agnew – Liberty Lake Sewer and Water District 
Terry Werner – City of Post Falls 
Doug Krapas – Inland Empire Paper Company 
Bud Leber – Kaiser Aluminum 

 
 

mailto:shubbardgray@geoengineers.com
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CC:  Governor Christine Gregoire 
Governor C.L. “Butch” Otter 
Senator Maria Cantwell 
Senator Patty Murray 
Representative Cathy McMorris Rodgers 
State Senator Chris Marr 
State Representative Timm Ormsby 
Senator Mike Crapo 
Senator James E Risch 
Congressman Walt Minnick 
Jay Manning – Ecology 
Laurie Mann – EPA Region 10 
Ben Cope – EPA Region 10 
Tom Laurie – WDOE HQ 
Dave Moore – WDOE ERO 
John Tindall – IDEQ 
Toni Hardesty - IDEQ Director 
 
 



Attachment 1 

Review of March 24, 2009 EPA Region 10 Memorandum 
on Wastewater Treatment Plants Achieving Low Effluent 
Phosphorus Concentrations 
 
EPA has distributed a March 24, 2009 Memorandum from Brian Nickel (EPA, Region 
10) to David Moore (Ecology, Eastern Region Office) containing an analysis of low 
effluent phosphorus treatment facilities: 
 

“Subject: Summary of previous reports and discharge monitoring report data 
for wastewater treatment plants achieving low effluent phosphorus 
concentrations” 

 
The EPA Memorandum presents a review of effluent performance from a select group of 
low phosphorus treatment facilities.  The memorandum suggests that effluent phosphorus 
of less than 50 ug/L can be attained and calculates the median effluent concentration of 
the plants selected for the memorandum as 35 ug/L.   
 
Generally, the facilities selected in the EPA Memorandum are smaller, may have been 
operating significantly below their design flow capacity, and do not include the solids 
processing facilities and recycle return loadings that full scale facilities for discharge to 
the Spokane River will include which may impact effluent performance.  Key Spokane 
River dischargers such as the City of Spokane, Spokane County, and the City of Coeur 
d’Alene are all larger than the largest of the facilities included in the EPA Memorandum, 
which ranged from 0.5 to 4 mgd.  These Spokane River dischargers all include anaerobic 
digestion for solids stabilization and will have solids processing recycle loadings.  None 
of the facilities in the EPA Memorandum include anaerobic digestion.  Consequently, the 
suggestion that effluent phosphorus of less than 50 ug/L can be achieved by Spokane 
River dischargers based on dissimilar reference facilities does not appear to be 
appropriate. 
 
The plants selected in the EPA Memorandum do not have daily effluent phosphorus data 
for review and analysis.  Phosphorus data from the plants analyzed in the EPA 
Memorandum are from sampling conducted twice per week, one per week, or at an 
unknown frequency.  
 
The EPA Memorandum suggests using a 95th percentile statistic of effluent performance 
is appropriate for Spokane River phosphorus discharges.  This creates a communications 
issue since this approach deviates from past Spokane River TMDL discussions where the 
understanding was that longer term seasonal mean, or median values would be the basis 
for effluent phosphorus performance at 0.050 mg/L.  Past analysis of reference facilities 
that considered mean performance have been conducted with this understanding.  Since 
effluent limits are low and daily variability in effluent performance will be skewed to 
higher, rather than lower values, the 95th percentile statistics will be considerably higher 
than the mean values.   
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For example, the Clean Water Services Durham treatment plant that has been used as a 
reference facility for previous Spokane River discussions has a substantial record of low 
phosphorus effluent performance.  The Durham plant has a monthly median limit of 
0.110 mg/L from May 1 through October 31.  The 2004 summer season daily data has a 
log normal mean of 0.102 mg/L.   However, the 95th percentile of the 2004 data set is 
0.284 mg/L.  So, the Durham plant would not be capable of meeting its 0.110 mg/L 
permit limit if it were defined on a 95th percentile statistic, as suggested by the EPA 
Memorandum. 

Overview of EPA Region 10 Memorandum 
The EPA Memorandum presents a summary of previous publications and studies of low 
effluent phosphorus facilities.  The treatment plants selected in the EPA Memorandum 
are not representative of the facilities in consideration for discharge to the Spokane River 
in terms of size, solids processing and stabilization facilities, and solid recycle loadings to 
the liquid stream treatment processes.  Plants selected for the EPA Memorandum are 
relatively small (0.5 to 4 mgd) and have either aerobic digestion facilities or no solids 
stabilization facilities.  The EPA memorandum omits any commentary on the importance 
of these factors on final effluent performance.   
 
The EPA Memorandum presents summary reviews of the following documents: 
 

• Municipal Nutrient Removal Technologies Reference Document (Office of 
Wastewater Management, September 2008) 

• Advanced Wastewater Treatment to Achieve Low Concentration of Phosphorus 
(Region 10, April 2007) 

• Achieving Low Effluent Total Phosphorus Concentrations: How Low Can We 
Go? (Stantec, Inc.) 

• Evaluation of Exemplary WWTPs Practicing High Removal of Phosphorus (Dave 
Reynolds, CH2MHILL and Dave Clark, HDR, November 21, 2005) 

• Spokane River TMDL Collaboration (Memorandum dated September 14, 2005 
from Ryan Orth of Ross and Associates to Len Bramble of the Washington 
Department of Ecology and Lars Hendron of the City of Spokane 

 
The EPA Memorandum selected nine facilities reporting low monthly average effluent 
phosphorus concentrations for analysis. Table 1 places the facilities included in the EPA 
Memorandum in a broader context of other facilities studied as part of the Spokane River 
TMDL collaboration.  Table 1 summarizes the effluent phosphorus from the plants in the 
EPA Memorandum next to the plants included in the Exemplary Plants Memorandum 
(2005) and the EPA Region 10 Study of Advanced Wastewater Treatment Plants (2007).  
The Exemplary Plants Memorandum analysis was focused on characterizing a variety of 
reference treatment process trains employed at full-scale to achieve low effluent 
phosphorus.  This analysis emphasized the used of daily performance data to the 
maximum extent possible in order to characterize effluent variability.  
 
Table 1 shows that many of the plants in the EPA Memorandum have been analyzed as 
part of the past reports and fall into the smaller range of plant capacities that have been 
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studied.  Effluent phosphorus results reported for the plants in the EPA Memorandum are 
similar, and in some cases higher, than the results presented previously.  
 
Table 1.  Comparison of Reported Effluent Results from EPA Region 10 
Memorandum1 with Summary of Exemplary WWTPs in U.S. Practicing 
High Phosphorus Removal2 and EPA Region 10 Report3 

March 24, 2009 
USEPA Region 

10 
Memorandum1  

Exemplary Plants Final 
Effluent Log Normal 

Average Total 
Phosphorus2 (μg/L) 

USEPA Region 10 
Advanced Wastewater 

Treatment Plant Report3 

Facility 
Average 
Design 

Flow (mgd) 
Maximum 
Monthly 
Average 

Phosphorus 
Concentration P 

(μg/L)4 Year 1 Year 2 

Average 
Effluent P 

(μg/L) 

Range of 
Monthly 

Average P 
(μg/L) 

Las Vegas, Nevada 91 Not Reported5 179 152 Not 
Reported7 

Not 
Reported7 

Alexandria, Virginia 54 Not Reported5 134 88 65 40 - 100 

Rock Creek 
(Portland area), 

Oregon 
34 Not Reported5 82 71 70 40 - 90 

Durham (Portland 
area), Oregon 25 Not Reported5 102 73 70 50 100 

Cauley Creek 
(Atlanta area), 

Georgia 
5.0 Not Reported5 123 86 Not 

Reported7 
Not 

Reported7 

Indian River County 
Utilities West 

Regional WWTF, 
Florida 

4.0 25 Not 
Reported6 

Not 
Reported6 

Not 
Reported7 

Not 
Reported7 

Snake River 
WWTP, Colorado 2.6 40 Not 

Reported6 
Not 

Reported6 15 10 - 40 

Lone Tree 
(Arapahoe County) 

Colorado 
2.4 48 40 30 Not 

Reported7 Not Reported7 

Walton, New York 1.6 25  88 <10 <5 - <6 

Iowa Hill 
(Breckenridge), 

Colorado 
1.5 23 9 8 55 17 to 130 

Farmer’s Korner, 
Colorado 1.5 23 Not 

Reported6 
Not 

Reported6 7 2 - 36 

Stonegate Village 
WWTP 1.1 35 Not 

Reported6 
Not 

Reported6 
Not 

Reported7 Not Reported7 

Pinery, Colorado 1.0 55 29 31 29 21 - 74 

Grand Gorge STP, 0.50 50 
 

Not 
Reported6 

Not 
Reported6 <40 0 - 50 
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March 24, 2009 
USEPA Region 

10 
Memorandum1  

Exemplary Plants Final 
Effluent Log Normal 

Average Total 
Phosphorus2 (μg/L) 

USEPA Region 10 
Advanced Wastewater 

Treatment Plant Report3 

Facility 
Average 
Design 

Flow (mgd) 
Maximum 
Monthly 
Average 

Phosphorus 
Concentration P 

(μg/L)4 Year 1 Year 2 

Average 
Effluent P 

(μg/L) 

Range of 
Monthly 

Average P 
(μg/L) 

New York 

Stamford, New 
York 0.5 21  20 <11 <5 - <6 

1 USEPA Region 10, Memorandum from Brian Nickel of EPA Region 10 to David Moore of Washington 
Ecology, “Subject: Summary of previous reports and discharge monitoring report data for wastewater 
treatment plants achieving low effluent phosphorus concentrations,” March 24, 2009. 
2 November 21, 2005 “Evaluation of Exemplary WWTPs Practicing High Removal of Phosphorus”.  Year 
1 data is generally 2004 and Year 2 is generally a portion of the year 2005. 
3 USEPA Region 10, “Advanced Wastewater Treatment to Achieve Low Concentration of Phosphorus,” 
EPA 910-R-07-002, April 2007 
4 From Table 6 of EPA Memorandum with the Exception of Indian River County Utilities West Regional 
WWTF values taken from Table 7. 
5 Not included in EPA Memorandum 
6 Not included in Exemplary Plants review 
7 Not include in EPA Region 10 Report. 
8 Corrected Walton effluent performance data from certified laboratory presented in August 16, 2006 
Advanced Treatment Process Evaluation Workshop and supersedes results reported in the original  
Exemplary Plants Memorandum. 
 
The EPA Memorandum discusses a recent EPA publication titled “Municipal Nutrient 
Removal Technologies Reference Document” (September 2008) evaluating the 
performance and costs of facilities removing nitrogen and phosphorus.  EPA examined 
effluent nitrogen and phosphorus performance at 29 full scale treatment plants in the 
United States and one in Canada.  Detailed process information and costs were analyzed 
for more than 40 different treatment technologies for removing nitrogen and phosphorus 
from municipal wastewater.  Nine facilities were studied in depth with case studies 
presented in an appendix.   
 
Table 2 summarizes the effluent phosphorus from 16 facilities included in the EPA 
Reference Document.  The EPA Memorandum selectively presents effluent phosphorus 
results from just three of the smallest of these facilities that report the lowest effluent 
phosphorus.  
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Table 2.  Summary of Low Phosphorus Facilities Reported in EPA Municipal 
Nutrient Removal Technologies Reference Document1  

Facility 
Average 

Effluent P 
(mg/L) 

Treatment Process 

Penticton, British Columbia 0.3 University of Cape Town (UCT) process 
with filter 

Genesee County, Michigan, 0.24 Anoxic/oxic (A/O) process (no chemical and 
no filter) 

Kelowna, British Columbia 0.139 Westbank process with fermenter and filter 

Clean Water Services 
Durham, 
Oregon 

0.132 A2O with volatile fatty acid (VFA), chemical, 
tertiary clarifier, and filter 

Kalispell, Montana 0.12 Modified UCT with fermenter and filter 

Clark County, Nevada 0.10 A/O with filter 

Truckee Meadows, Nevada < 0.1 PhoStrip with filter 

Lee County, Florida 0.098 Oxidation ditch with denitrification filter with 
alum 

Chelsea, Michigan 0.090 Chemical addition with flocculating clarifier 

Fairfax County, Virginia 0.090 Step-feed AS with fermenter and filter 

Hyrum, Utah 0.070 Membrane bioreactor 

McMinnville, Oregon 0.058 Chemical addition with tertiary clarifier and 
filter, 

Pinery, Colorado2 0.031 5-Stage Bardenpho with chemical and filter 

Lone Tree Creek, Colorado2 0.027 Membrane bioreactor 

Breckenridge, Colorado2 0.010 (literature 
report) 

Enhanced biological phosphorus removal 
with chemical addition and filter 

Brighton, Michigan 0.01 Chemical addition with tertiary filter and 
infiltration basin (land treatment process 
eliminated from consideration in EPA 
Memorandum) 

1 Source:  Table ES-1, EPA.  2008.  Municipal Nutrient Removal Technologies Reference Document, 
Volume 1 – Technical Report.  EPA 832-R-08-006.  Washington, DC. 
2 Included in USEPA Region 10, Memorandum from Brian Nickel of EPA Region 10 to David Moore of 
Washington Ecology, “Subject: Summary of previous reports and discharge monitoring report data for 
wastewater treatment plants achieving low effluent phosphorus concentrations,” March 24, 2009. 
 
The EPA Memorandum offers little insight into factors important in governing how low 
effluent phosphorus effluent can be accomplished.  No new information is provided about 
treatment technologies or the factors determining effluent performance.  The important 
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results from local pilot testing of low phosphorus treatment technologies specific to local 
wastewater chemistry are not included in the EPA Memorandum.  
 
In contrast, the EPA Reference Document (2008) cites a number of factors that are key to 
low effluent phosphorus performance: 
 

“The key factors included, for biological removal, an adequate supply of VFAs in 
the wastewater (and the use of a fermenter to generate additional VFAs where 
needed), the size of the anaerobic and aerobic zones, the number of swing zones, 
the sludge age, the control of secondary release, and the depth of the sludge 
blanket in the secondary clarifier.  For chemical removal, the key factors included 
the number of chemical application points, the dosage, the need for a tertiary 
clarifier, and the type of filters for final polishing. Management of recycle flows is 
another key factor for reliable operations.” 

 
By selecting only small facilities that do not include anaerobic digestion facilities, the 
EPA Memorandum ignores one of the most significant challenges in achieving low 
effluent phosphorus.  Larger wastewater facilities generally employ anaerobic digestion 
to efficiently stabilize solids removed in the treatment process, reduce the quantity of 
solids produced, and recover energy from digester gas production.  Thickening and 
dewatering recycled loadings from solids processing must be addressed and while their 
impact can be reduced in the design of the treatment process, recycle loadings remain a 
significant challenge to accommodate in the liquid stream process. Significantly, liquid 
stream performance cannot be enhanced at the expense of the solids stream in larger 
plants with complete solids processing through thickening, anaerobic digestion, and 
dewatering.  
 
The EPA Memorandum attempts to address the issue of plant size by suggesting that the 
treatment technologies included in the memorandum “can be scaled to larger facilties.”  
Little consideration is given to the other factors that may be important in making a 
treatment process selection, such as the construction cost for facilities, operating costs, 
chemical use, solids generated, physical plant site space requirements, etc.  These are 
important factors.  Some of the technologies included in the EPA Memorandum, such as 
dual sand filtration with chemical, have never been built at a capacity greater than 2 to 4 
mgd.  Other treatment process trains in the EPA Memorandum are one-of-a-kind systems 
that exist in only one location.   
 
The EPA Memorandum makes reference to a proposal from Veolia Water North 
American offering a process guarantee of effluent phosphorus less than 0.050 mg/L.  It 
should be noted that this Veolia offering was made in a proposal marketing effort for the 
Spokane County Regional Water Reclamation Facility as part of a proposal for the 
design/build/operation (DBO) contract procurement process.  This proposal was based on 
a treatment process train that has never been built or operated in a full scale facility.  This 
proposal was not selected based on a detailed technical review.  
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Treatment Process Pilot Studies Provide Spokane River Specific 
Results 
No consideration is given in the EPA Memorandum to the site specific low phosphorus 
treatment pilot studies that have been conducted to investigate the limits of treatment 
technologies with local wastewater for discharge to the Spokane River.  The City of 
Spokane, City of Coeur d’Alene, and Inland Empire Paper each have conducted well 
designed and carefully managed pilot testing programs using multiple treatment 
technologies with well documented results.   
 
Table 3 presents a summary of the pilot testing results from 2006 in Coeur d’Alene.  Four 
technologies from different manufacturers were tested on their ability to reliably produce 
low effluent phosphorus concentrations: 
 

• Zenon ZeeWeedTM 500 Ultrafiltration (ZW-500)  
• US Filter Trident® HS-1 (THS-1) 
• Parkson DynaSand D2 Advanced Filtration System (DSD2) 
• Blue Water Dual-Stage Blue PROTM (DSBP) 

 
The best performance in the pilot tests resulted in effluent total phosphorus of 19 to 24 
ug/L.  Pilot studies represent the most ideal operational conditions possible and are 
isolated from the impacts of variable flows, peak loadings, and solids processing recycle 
return impacts.  Full scale facilities would not be isolated from these impacts and 
therefore not be expected to be capable of sustained effluent performance at levels as low 
as in pilot testing. 
 
Even under controlled circumstances at pilot scale and constant flow conditions, some 
technologies were unable to attain effluent concentrations as low as reported for some of 
the plants in the EPA Memorandum.   For example, pilot testing with the Parkson Dual 
sand process with alum addition averaged about 40 ug/L.  The EPA Memorandum reports 
that full scale facilities with this technology in Stamford, NY and Walton, NY have 
maximum monthly effluent phosphorus of 21 and 25 ug/L, respectively. 
 
A key finding in pilot testing of tertiary treatment technologies in Coeur d’Alene is that 
effluent phosphorus composition varies between soluble and particulate phosphorus, and 
reactive and nonreactive phosphorus components.  This data provides key insights as to 
the removal mechanisms in treatment and the potential for achieving low effluent 
phosphorus concentrations.  The treatment technologies employ a variety of mechanisms 
to remove phosphorus and Table 3 illustrates the results in terms of phosphorus 
speciation.  The membrane filter provides an absolute barrier to suspended solids and as a 
result, little or no particulate phosphorus remains after membrane filtration.  Treatment 
processes that had difficulty capturing solids produced effluent with high particulate 
phosphorus, as can be seen in the Parkson dual sand filter results.   
 
A key finding from pilot testing on local wastewater is that all treatment technologies 
produced a soluble nonreactive phosphorus component that is not biodegradable and 
cannot be removed by chemical precipitation or filtration.  The soluble nonreactive 
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phosphorus concentration in the effluent from the pilot technologies ranged from 11 to 15 
ug/L and suggests that no treatment technologies currently available will be able to 
achieve effluent below these levels.  All, or a portion of this soluble nonreactive 
component that is not biodegradable in treatment may not be bioavailable in the Spokane 
River.  
 
Table 3.  Low Phosphorus Pilot Testing Summary from Coeur d’Alene1  

Phosphorus Species 

Zenon 
Ultrafiltration 

Membrane 
(ZW-500)  

Trident High 
Solids 

Process  
(THS-1) 

BlueWater 
Dual Sand 
Filtration 
(DSBP) 

Parkson Dual 
Sand 

Filtration 
(DSD2) 

Total Phosphorus (TP), 
μg/L 

24.1 19.2 21.4 39.6 

Soluble Total 
Phosphorus (sTP), μg/L 

23.3 13.0 17.2 18.8 

Soluble NonReactive 
Phosphorus (sNRP), 
μg/L 

14.9 10.8 14.9 13.4 

Soluble Reactive 
Phosphorus (sRP), μg/L 

8.4 2.2 2.3 5.3 

Particulate Phosphorus 
(pP), μg/L 

0.9 6.2 4.2 30.9 

1 City of Coeur d’Alene, “Tertiary Phosphorus Removal Technology Pilot Study,” HDR Engineering, Inc. 
January 2007 

EPA Memorandum Part 2: Analysis of Effluent Data 
The EPA Memorandum presents a statistical summary (percentiles, averages) for ten 
treatment facilities and the percentage of the time the average monthly concentrations are 
less than or equal to certain concentrations.  The plants selected in the EPA 
Memorandum do not have daily effluent phosphorus data for review and analysis.  
Phosphorus data from the plants analyzed in the EPA Memorandum are from sampling 
conducted twice per week, one per week, or at an unknown frequency.  Consequently, 
much of the variability in effluent performance may not be characterized by these data 
sets with infrequent sampling.  Based on this analysis, the EPA Memorandum suggests a 
95th percentile statistic of effluent performance is appropriate for Spokane River 
phosphorus discharges.   
 
Historical discussions of effluent phosphorus limits for the Spokane River have been 
based on an understanding that long averaging periods and mean or median values would 
be used as reference points for discharge limits.  Plant performance at other facilities was 
reviewed in this context.  Introduction of the 95th percentile statistic of effluent clouds the 
past discussions that were the based on mean or median effluent phosphorus performance 
at 0.050 mg/L.  Since effluent performance variability will be skewed to higher, rather 
than lower values, the 95th percentile statistics for plants with average performance near 
0.050 mg/L will be considerably higher. 
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Surface water phosphorus discharges should receive special considerations for distinction 
from other effluent parameters, in particular toxic parameters, upon which much of the 
existing EPA permit writer’s guidance is based.  Appropriate NPDES discharge permit 
structures for nutrients should be based on long averaging periods, such as seasonal limits 
based on mean or median statistics.  It’s important that consideration be given to 
variability and reliability of effluent performance from advanced phosphorus removal 
facilities.  Appropriate NPDES permit structures will avoid the creation of frameworks 
that result in compliance issues that are immaterial to surface water quality protection, 
such as maximum daily and maximum weekly limits, overly restrictive receiving water 
streamflow assumptions, and the assumption of extreme and improbable coincident 
events, such as statistical extremes occurring in both receiving waters and effluent 
discharge quality. 
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Spokane River Stewardship Partners 
“Working everyday for a healthy river” 

 
 

 
 
 
 
 
 
 
 

 
May 6, 2009 

 
Via US Mail and e-mail:  Psyk.Christine@epamail.epa.gov; gpfe461@ecy.wa.gov; 
Daniel.redline@deq.idaho.gov
 
Ms. Christine Psyk 
Associate Director 
Office of Water and Watersheds 
Environmental Protection Agency Region 10 
1200 Sixth Avenue, OWW-135 
Seattle, Washington 98101 
 
Mr. Grant Pfeifer 
Director, Eastern Regional Office 
Washington Department of Ecology 
N. 4601 Monroe 
Spokane, WA 99205-1295 
 
Mr. Dan Redline 
Regional Administrator, Coeur d’Alene Regional Office 
Idaho Department of Environmental Quality 
2110 Ironwood Parkway 
Coeur d’Alene, ID 83814 
 
Subject:  Follow-up to the April 16, 2009 attorney meeting 
 
Dear EPA, Ecology and DEQ representatives: 
 
We are writing to thank you for arranging and hosting the April 16, 2009 attorney meeting regarding the 
Spokane River DO TMDL development.  The Spokane River Stewardship Partners (formerly referred to 
as the Spokane River Stakeholder Group) and our attorneys appreciated the opportunity to openly 
discuss the variety of questions and issues relating to the DO TMDL development.  The meeting clarified 
several items and we thank you for considering our perspectives and concerns.  All of us along with our 
attorneys look forward to continued open dialogue with the agencies and legal council during the 
development of the DO TMDL. 
 
If you have questions or would like to discuss any of our issues or concerns, please feel free to contact 
Sarah Hubbard-Gray at GeoEngineers (541-389-1926 or shubbardgray@geoengineers.com) and she will 
coordinate with our group and get back to you.  
 

mailto:Psyk.Christine@epamail.epa.gov
mailto:gpfe461@ecy.wa.gov
mailto:Daniel.redline@deq.idaho.gov
mailto:shubbardgray@geoengineers.com
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Sincerely, 

 
Executive Committee, Spokane River Stewardship Partners 

Signed by Sarah Hubbard-Gray, GeoEngineers Facilitator for Spokane River Stewardship Partners, on 
behalf of the Executive Committee 
 
 
Executive Committee, Spokane River Stewardship Partners 
 

Dale Arnold - City of Spokane 
Bruce Rawls – Spokane County 
Speed Fitzhugh – Avista 
Sid Fredrickson – City of Coeur d’Alene 
Ken Windram – Hayden Area Regional Sewer Board 
Tom Agnew – Liberty Lake Sewer and Water District 
Terry Werner – City of Post Falls 
Doug Krapas – Inland Empire Paper Company 
Bud Leber – Kaiser Aluminum 

 
 
CC:  Jay Manning – Ecology 

Laurie Mann – EPA Region 10 
Ben Cope – EPA Region 10 
Tom Laurie – WDOE HQ 
Dave Moore – WDOE ERO 
John Tindall – IDEQ 
Toni Hardesty - IDEQ Director 
Craig Gannett 
Kris Holm 
Craig Trueblood 
James Tupper 
Mark Schneider 
Karen McGaffey 
Lori Terry -Gregory 
 
 

 



Spokane River Stewardship Partners 
“Working everyday for a healthy river” 

 
 

 
 
 
 
 
 
 
 

 
 

May 29, 2009 
 
 

Via US Mail and e-mail:  cope.ben@epa.gov 
 
 
Environmental Protection Agency Region 10 
Park Place Building, 13th Floor 
1200 Sixth Avenue, OW-130 
Seattle, Washington 98101 
 
Attn: Ben Cope 
 
Subject: Follow-up to the May 14, 2009 Spokane River Dissolved Oxygen Model Web-based Meeting 
 
Dear Ben, 
 
Thank you for hosting the May 14, 2009 Spokane River Dissolved Oxygen TMDL Core Model 
teleconference and web-based meeting.  The Spokane River Stewardship Partners appreciated this 
additional opportunity for our modelers to get an update and collaborate on the development of the core 
model.  Our modelers identified several issues associated with the information presented and discussed 
at the meeting and the draft Spokane River Modeling Report 2009 prepared by PSU.  The intent of this 
letter is to share these technical comments and perspectives with you and the modeling team.   
 
We believe that these issues are important and should be better understood to help explain how the 
Spokane River and Lake Spokane reservoir responds to changes in Total Phosphorus (TP).  We would 
appreciate consideration of these comments and perspectives as the DO TMDL core model is completed 
and as the model scenarios are run.   
 
Sediment Flux considerations provided by Dr. Eugene Welch 
 
The core model simulated DO quite well in the reservoir for 2001, but under estimated the metalimnetic 
minimum in 2000.  However, if DO is the effect, what is the cause?  Scott Wells has said that DO 
conditions in the lacustrine zone of the reservoir are driven by phosphorus (P) and algal production in the 
spring-early summer in the upper end of the reservoir (stations 3, 4).  Water from up-reservoir plunges to 
below the epilimnion and becomes an interflow in the reservoir’s lacustrine zone during summer causing 
the slight metalimnetic minimum DO.  The plunging is recognized by conductivity and nitrate that has 
been monitored and the model represents the same trend.  Yet, it has not been demonstrated how well 
the model simulates TP in the upper end of the reservoir, and how much of that TP comes from sediment 
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flux.  Is there sediment P flux in the spring and early summer that causes DO depletion and how much of 
that effect?   
 
The Lake Spokane Owens and Cornwell Study (dated March 2009) reported the aerobic and anaerobic 
flux rates determined in plant beds are quite large; aerobic averaged 3 mg/m2 per day at sites 3, 4 and 6 
and anoxic 20 mg/m2 per day at site 5 and 7 mg/m2 per day at site 7.5.  Those rates are larger than those 
determined by similar methods in cores from outside plant beds in Moses Lake, in which 30% of the total 
TP load at the time was net release from sediments, determined by mass balance. No cores were 
collected from outside plant bed areas in Lake Spokane.  The problem is, internal loading that actually 
occurs in shallow, unstratified lakes (and reservoir riverine and transition zones) cannot be estimated from 
cores in the lab.  Internal loading has to be determined by mass balance or observing the rate of increase 
in the lake.  There are several mechanisms that cause release in shallow lakes; Owens and Cornwell 
mention only two.  There is probably a combination of oxic and anoxic release that goes on, but anoxic 
conditions at the sediment water interface come and go with mixing conditions and are difficult to detect, 
as indicated in the Owens and Cornwell report (bottom of page 22, first bullet).  The fact that Owens and 
Cornwell got any release at all under oxic conditions is significant – some shallow lake sediments have no 
oxic release in the lab, yet have relatively high internal loading.  
 
Questions/Comments provided by Dr. Eugene Welch 
 

• We believe it should be possible to determine net sediment flux by mass balance using model 
derived water movement through several of the upper segments along with observed TP.  Is the 
reason this has not been done because the observed data is inadequate or is there a different 
reason?   

 
• Data and model output for TP from station 4 are not in the latest report.  The only data and model 

output from station 4 are for chl (p. 64).  Has TP been determined yet for this station?   
 

• The average for the three observed chl values at station 4 is about 35 μg/L – TP would have 
been at least 70 μg/L.  Most of that TP would have had to come from net sediment flux, given an 
inflow TP of 20-25 μg/L.  The only reference to upper reservoir internal loading was by Scott 
Wells, who indicated that sediment P flux was calibrated with the Owens and Cornwell measured 
rates. Please provide the results of this calibration.  What fraction of TP load to the lacustrine 
zone does the model show to be from upper reservoir sediment flux?   

 
• Riverine and transition zones are sometimes important sources of TP and organic matter (algae) 

that affect DO levels in the metalimnion and hypolimnion of the reservoir’s lacustrine zone.  That 
appears to be the case here.  If so, knowing the relative magnitude of that fraction may help 
explain the effect (or lack of effect) of tweaking the wastewater TP source concentrations/loads. 

 
• Another important issue is the relative effect of sediment and water column demand on DO.  

Owens and Cornwell reported average DO demand of sediment (SOD) as 1.9 g/m2 per day.  The 
State is using 0.25 g/m2 per day as a goal.  Lake Spokane may never have had such a low 
demand, except in its early years.  Even oligotrophic reservoirs have moderate hypolimnion DO 
deficit rates (AHOD).  For example, Chester Morse Lake, Seattle’s closed watershed drinking 
water source, has an AHOD of 0.175g/m2 per day, an inflow TP of 4 μg/L and a chl concentration 
of 1 μg/L. 

 
• Why is there such a large variability in observed epilimnetic TP concentrations at station 3 (p. 68), 

presumably all on the same day, ranging from 2-20 μg/L?  There seems to be duplicates at two 
very different depths. 
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• The PSU May 2009 draft report had very little discussion to help the reader understand 
observations that were not well simulated or the important processes that explain and/or describe 
model output. 

 
Comments provided by Edward M. Buchak, P.H. of Environmental Resources Management 
 

• EPA proposes to accept the model after the calibration is complete and then use without further 
modification the calibrated model for the TMDL scenarios. This procedure does not allow for 
testing the sensitivity of the scenario results to parameters that were adjusted to improve the 
agreement of computed and observed values during calibration.  We know how sensitive the 
model calibration is to changes in model parameters, but we will not know how sensitive the 
scenario results are to changes in those parameters. The model calibration was a lengthy and 
complex process and the TMDL scenarios depend on two abstractions – reproduction of natural 
conditions and the introduction of just enough nutrients to decrease the dissolved oxygen by 0.2 
mg/l. The robustness of the TMDL would be helped by assessing the sensitivity of the TMDL 
scenarios to key model assumptions.  

 
• The model calibration, although not quite finalized, appears to be very good for the range of 

conditions for the chosen study year.  However, the model calibration diagrams are limited to 
direct comparisons of observed and computed concentrations.  This is the traditional approach 
appropriate in the sense that dissolved oxygen concentration is the TMDL target parameter. 
However, just showing observed and computed concentrations in time series and profile 
diagrams doesn’t do much for presenting a thorough understanding of the behavior of the 
Spokane River and Lake Spokane reservoir system.  Confidence in the model and an 
understanding of the system would be helped by examining the overall P balances, as Gene 
Welch suggests.  This approach would allow us to determine with certainty that low values of DO 
are the result of upstream, anthropogenic discharges or, alternately, the result of legacy sediment 
accumulations of P or some combination of these possibilities.  

 
• Quantifying nutrient balances has been discussed, but not implemented.  That omission is 

unfortunate, because the model has the capability of writing out all the terms to quantify the 
nutrient balances.  Even if the Spokane phosphorus datasets are not spatially detailed enough or 
frequent enough to establish a comprehensive balance, we would certainly learn a lot from just 
examining the model balances.  Such an examination would help provide a concise description of 
the behavior of the system, which would enhance the credibility of the TMDL.  

 
We want to reiterate our appreciation of the continued opportunities to maintain a collaborative dialogue 
with you and the modeling team during the development of a scientifically defensible model for the 
Spokane River.  We appreciate your consideration of the comments and questions presented above and 
look forward to participating in follow up meetings with EPA, WA State Department of Ecology, ID 
Department of Environmental Quality, and PSU.  
 
If you have questions or would like additional information please feel free to contact Sarah Hubbard-Gray 
at GeoEngineers (541-389-1926 or shubbardgray@geoengineers.com) and she will coordinate with our 
group and get back to you.  
 
 
Sincerely, 

 
Executive Committee, Spokane River Stewardship Partners 
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Signed by Sarah Hubbard-Gray, GeoEngineers Facilitator for Spokane River Stewardship Partners, on 
behalf of the Executive Committee 
 
 
Executive Committee, Spokane River Stewardship Partners 
 

Dale Arnold - City of Spokane 
Bruce Rawls – Spokane County 
Speed Fitzhugh – Avista 
Sid Fredrickson – City of Coeur d’Alene 
Ken Windram – Hayden Area Regional Sewer Board 
Tom Agnew – Liberty Lake Sewer and Water District 
Terry Werner – City of Post Falls 
Doug Krapas – Inland Empire Paper Company 
Bud Leber – Kaiser Aluminum 

 
 
CC:  Governor Christine Gregoire 

Governor C.L. “Butch” Otter 
Senator Maria Cantwell 
Senator Patty Murray 
Representative Cathy McMorris Rodgers 
State Senator Chris Marr 
State Representative Timm Ormsby 
Senator Mike Crapo 
Senator James E Risch 
Congressman Walt Minnick 
Christine Psyk – EPA Region 10 
Laurie Mann – EPA Region 10 
Jay Manning – Ecology 
Tom Laurie – WDOE HQ 
Grant Pfeifer – WDOE ERO 
Jim Bellatty, WDOE ERO 
Dave Moore – WDOE ERO 
Toni Hardesty - IDEQ Director 
Dan Redline – IDEQ 
John Tindall – IDEQ 
 
 

 



 
 

August 27, 2009 
 

 
Via US Mail and e-mail: ksus461@ecy.wa.gov; dmoo461@ecy.wa.gov  
 
 
Mr. Kelly Susewind 
Washington Department of Ecology 
Headquarters Office 
PO Box 47600 
Olympia, WA 98504-7600 
 
Mr. David Moore 
Eastern Regional Office 
Washington Department of Ecology 
N. 4601 Monroe 
Spokane, WA 99205-1295 
 
 
Subject: Follow-up to August 11

th
 Spokane River / Lake Spokane Dissolved Oxygen TMDL Letter 

 
 
Dear Kelly and Dave, 
 
The Spokane River Stewardship Partners discharger members (SRSP dischargers) received and 
carefully reviewed your recent letter titled, “Spokane River / Lake Spokane Dissolved Oxygen TMDL,” 
dated August 11, 2009.  As we have previously discussed with agency representatives, the SRSP 
dischargers have concerns regarding the selected scenario #1 and the need to build flexibility into the 
TMDL.  These two concerns are discussed more fully below, which we ask that you take into 
consideration as you finalize the draft TMDL.   
 
1. Scenario Selection  

Please provide an explanation of a) why scenario #1 is preferred over scenario #2 or #3 and b) how 
the scenario run results will be used and considered when drafting the DO TMDL and setting waste 
load allocations.  We believe that the TMDL should clearly state that, regardless of the scenario 
Ecology chooses, the assumptions used in the model to develop TMDL waste load allocations will not 
necessarily be the assumptions that are used to develop effluent limits for NPDES permits.  For 
example, the TMDL model assumptions with regard to the ratio of total-P to ortho-P and assumptions 
with regard to monthly average total-P concentrations may not reflect facility-specific data that is 
available at the time NPDES permits are written.  The TMDL should also state that waste load 
allocations are established for specific point source dischargers in the TMDL, but effluent limits for 
those dischargers are established by individual NPDES permits.  Therefore, the effluent limits used 
by TMDL modelers are not necessarily effluent limits that must be used in NPDES permits.  Including 
this language in the TMDL is important for clarity and is also consistent with the flexible approach that 
the agencies have confirmed is reasonable and appropriate.   

mailto:ksus461@ecy.wa.gov
mailto:dmoo461@ecy.wa.gov
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2. Water Quality Protection for Spokane River 

In order to evaluate dissolved oxygen concentrations in Lake Spokane and the Spokane River, three 
TMDL alternative scenarios were simulated using the CE-QUAL-W2 water quality model.  Results of 
the TMDL alternative model simulations were presented by Ben Cope, USEPA Region 10, on June 
25, 2009, as show in Figure 1.  EPA examined the model results for differences in dissolved oxygen 
concentrations between a No Source scenario and the TMDL alternative scenarios along the 
reservoir (segments) for two periods.  Figure 1 below is EPA’s representation of the two periods 
analyzed: August 15-31 and October 15-31, 2001, the year of the baseline model.   

 
 

 
 
 

 
 

Figure 1.  Water quality model results for TMDL Alternatives 1, 2, and 3 Showing Dissolved 
Oxygen in Lake Spokane 
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The differences in dissolved oxygen between the TMDL alternatives are likely within the error band or 
the range of accuracy of the CE-QUAL-W2 model.  Although the model may be able to predict 
dissolved oxygen to within some range of the actual value (potentially +/- 0.2 mg/l), the average 
difference in the TMDL alternatives is less than +/- 0.05 mg/l.  While the model is able to predict small 
differences, these are not results that will be measureable in actual monitoring of dissolved oxygen 
concentrations in Lake Spokane. While the model simulation results do respond to changes in the 
total phosphorus inputs, the small difference in results indicate that all TMDL scenarios are virtually 
the same in terms of the impacts to water quality. 
 

3. Assumptions and Considerations relating to NPDES permits 

As we have previously presented, TMDL scenario #1 assumes points sources will discharge 
phosphorus at 0.050 mg/l expressed as a Maximum Monthly Average.   Dischargers are not able to 
consistently achieve that level of phosphorous removal on a monthly maximum average basis.  The 
best available data, including data from extensive pilot testing conducted by facilities on the Spokane 
River, establish that the natural variation of performance with even the best low phosphorus treatment 
processes will exceed the assumed discharge of P in scenario #1.  We understand that Ecology is 
considering the use of seasonal averaging for purposes of modeling in support of the TMDL and in 
establishing NPDES permit limits after the TMDL is approved.  We strongly encourage that approach, 
which addresses our concerns. 

 

4.   Variability in Low Phosphorus Treatment Plant Performance 

Variability in well run low effluent phosphorus treatment facilities has long been a part of TMDL 
discussions and several analyses of reference facility performance have been prepared and 
presented to EPA and Ecology.  The concern presented by Ecology’s selection of TMDL scenario #1 
is that actual effluent data from other low phosphorus facilities demonstrates that the variability 
between average performance and the maximum month, or a 95th percentile statistic, is much larger 
than the ratio of 0.050/0.042 (1.19) used to derive the phosphorus discharge assumptions in scenario 
#1 as documented in a review submitted to EPA and Ecology on April 10, 2009, which is attached.  In 
that review, it was noted that the Clean Water Services Durham facility that has been used as a 
reference in past discussions has a monthly median limit of 0.110 mg/l and the 95th percentile of the 
2004 data set is 0.284 mg/l.  The ratio of 95th percentile to median is 0.284/0.110 = 2.58.   

A recent survey of some of the premier low phosphorus facilities in the U.S. showed the ratio of 95th 
percentile to median effluent phosphorus ranged from 2.0 to 4.6 (“What is the Limit of Technology 
(LOT)? A Rational and Quantitative Approach,” JB Neethling, D. Stensel, C. Bott, D. Parker, S. 
Murthy, A. Pramanik, and D. Clark, Water Environment Federation (WEF), June 2009).  Based on the 
data, long term average total phosphorus of 0.036 to 0.042 mg/l in TMDL scenario #1 would result in 
95th percentile values in the range of 0.072 to 0.193 mg/l.  Any proposed or tentative effluent limits 
should be based on actual data from comparable treatment facilities.  As previously presented to EPA 
and Ecology, the phosphorus discharges assumed scenario #1 do not reflect the actual capabilities of 
phosphorus removal technologies available to the Spokane River dischargers. 
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5.   Consideration of stakeholder scenario runs 

The SRSP dischargers appreciate that your August 11, 2009 letter states that you will consider 
stakeholder modeling analysis. The SRSP dischargers’ technical consultants and modelers are 
currently running a variety of scenario runs that will provide more information that should be 
considered when developing waste load allocations for the TMDL and drafting NPDES permits.  We 
are working closely with the SRSP dischargers technical consultants to provide this information to you 
as soon as possible. 

6.  DO TMDL needs to be written with flexibility 

The SRSP dischargers wants to emphasize that the DO TMDL must include flexibility for a) 
stakeholder scenario run results and new information to be considered as the NPDES permits are 
drafted, b) adaptive management and updates to the DO TMDL as new information and research 
data are available, and c) consideration of a pollutant trading program if warranted by model run 
results.   

Flexibility is paramount for systems that intend to include significant water reclamation and reuse 
components for providing reliable capacity for their communities and industry. Seasonal loading 
allowance appears to be available outside of the worst case low flow months modeled in the selected 
scenarios. Without some ability to balance loads between non-irrigating and irrigating seasons, reuse 
for crop production, landscapes and industries may be hindered to the point of becoming infeasible. 
This approach has been included in every TMDL and permitting cycle to date for managing water 
quality improvement efforts in the Spokane River system and should be continued to benefit water 
quality and sustain the surrounding communities. 

7. Idaho Permit Limits   
 
We are not sure why Ecology included statements about the Idaho permits in this letter regarding 
Washington TMDL scenario selection.  The City of Coeur d’Alene and others have consistently raised 
concerns about the exclusion of the Idaho dischargers from the Spokane River DO TMDL.  In its most 
recent response to these concerns, in the response to comments on the draft TMDL, 2007 Ecology 
stated: 

 
“Washington’s TMDL and the EPA-issued NPDES permits in Idaho are independent actions. 
Comments on the EPA-issued NPDES permits are beyond the scope and authority of the TMDL that 
has been proposed by Ecology.  The state of Washington can neither regulate discharges of pollution 
to nor set quality standards for waters of the state of Idaho.” Response to Comments on 2007 Draft 
TMDL Appendix G, at page 169 
 
It is our understanding from this response from Ecology as well as from discussions with EP Region 
10 that EPA will be setting the permit limits for the Idaho dischargers to ensure that the discharges do 
not cause or contribute to downstream water quality exceedences, not to comply with WLA’s in a 
TMDL adopted by the downstream state of Washington.  Please let us know if the agencies are now 
adopting an alternative position. 
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The SRSP dischargers appreciate the continued opportunity to collaborate with you on the development 
of the DO TMDL.  If you have questions or would like additional information please feel free to contact 
Sarah Hubbard-Gray at GeoEngineers (541-389-1926 or shubbardgray@geoengineers.com) and she will 
coordinate with our group and get back to you.  
 
 
Sincerely, 
 
 
 
 
 
 
Discharger Executive Committee Members 
Spokane River Stewardship Partners 

Signed by Sarah Hubbard-Gray, GeoEngineers Facilitator for Spokane River Stewardship Partners, on 
behalf of the discharger Executive Committee members, which include: 
 

Dale Arnold - City of Spokane 
Bruce Rawls – Spokane County 
Sid Fredrickson – City of Coeur d’Alene 
Ken Windram – Hayden Area Regional Sewer Board 
Tom Agnew – Liberty Lake Sewer and Water District 
Terry Werner – City of Post Falls 
Doug Krapas – Inland Empire Paper Company 
Bud Leber – Kaiser Aluminum 

 
 
CC:  Governor Christine Gregoire 

Governor C.L. “Butch” Otter 
Senator Maria Cantwell 
Senator Patty Murray 
Representative Cathy McMorris Rodgers 
State Senator Chris Marr 
State Representative Timm Ormsby 
Senator Mike Crapo 
Senator James E Risch 
Congressman Walt Minnick 
Christine Psyk – EPA Region 10 
Laurie Mann – EPA Region 10 
Brian Nickel – EPA Region 10 
Jay Manning – Ecology 
Tom Laurie – WDOE HQ 
Grant Pfeifer – WDOE ERO 
Jim Bellatty, WDOE ERO 
Toni Hardesty - IDEQ Director 
Dan Redline – IDEQ 
John Tindall – IDEQ 
 

 

mailto:shubbardgray@geoengineers.com


 
 

 
April 10, 2009 

 
Via US Mail and e-mail:  Psyk.Christine@epamail.epa.gov; gpfe461@ecy.wa.gov; 
Daniel.redline@deq.idaho.gov
 
 
Ms. Christine Psyk 
Associate Director 
Office of Water and Watersheds 
Environmental Protection Agency Region 10 
1200 Sixth Avenue, OWW-135 
Seattle, Washington 98101 
 
Mr. Grant Pfeifer 
Director, Eastern Regional Office 
Washington Department of Ecology 
N. 4601 Monroe 
Spokane, WA 99205-1295 
 
Dan Redline 
Regional Administrator, Coeur d’Alene Regional Office 
Idaho Department of Environmental Quality 
2110 Ironwood Parkway 
Coeur d’Alene, ID 83814 
 
Subject: Second Follow-up to the March 25, 2009 Spokane River Dissolved Oxygen TMDL 
Meeting 
 
Dear EPA, Ecology and DEQ representatives: 
 
In our April 3, 2009 letter to you, the Spokane River Stakeholder Group identified a number of issues, 
concerns and questions relating to the agency proposed decisions and direction and indicated that we 
would be providing more detailed comments and suggestions relating to our issues and concerns.   
 
The following discussion attempts to clarify and expand the more important aspects of our concerns, 
and where possible we have tried to offer suggestions and possible alternatives.   
 
Is there enough analysis of scenarios: 
 
The Stakeholder Group is concerned that the agencies may have reduced the number of scenarios too 
severely to identify the range of implementable discharge requirements, which could result in technically 
and/or financially infeasible requirements for discharger permits and Avista.  The objective of a TMDL 
process is to determine combinations of loadings from non-point and point sources that would result in 
compliance with the water quality standard, and it is critical that the TMDL process be scientifically and 
legally defensible.   
 

mailto:Psyk.Christine@epamail.epa.gov
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For the current Spokane River CE-QUAL-W2 model update, the water quality modeling has been 
limited by the regulatory agencies to predetermined effluent phosphorus concentrations not greater than 
50 ug/L.  Determination of the upper limit of allowable point source discharge loadings is needed to 
ensure fiscally responsible water resources management, and that the effort is in the public's beneficial 
interest.  It is also important to evaluate the upper limit allowable to point source discharges in order to 
determine the appropriate margin of safety for the TMDL.  EPA and Ecology should not assume that 
only a limit below 50 ug/L will provide an adequate margin of safety. 
 

Suggestion/Request:  If the outcome of the 50 ug/L total phosphorus (TP) scenario results in 
predicted water quality that is better than its standard, the regulatory agencies should run 
additional model iterations at progressively higher effluent phosphorus concentrations to 
determine the upper boundary condition that achieves the water quality standard.  We are 
interested in having the agencies run enough scenarios to provide an equitable, and 
scientifically defensible TMDL. 

 
A related concern is that nutrient targets (e.g., 0.25 mg/L Ammonia) are being determined prior to 
running the appropriate model scenarios that will predict allowable loads that will achieve DO water 
quality standards. 
 
The Dischargers are concerned that ammonia targets will be set lower than needed to not cause or 
contribute to an exceedence of the dissolved oxygen criteria.  The agencies additional model iterations 
should include progressively higher ammonia and CBOD concentrations to determine the 
concentrations that do not cause or contribute to dissolved oxygen criteria exceedences.  This is 
particularly needed for the Idaho discharges since the effects of these pollutants degrade in the river 
with distance from the discharge.  Using a higher TP concentration for the Idaho dischargers does 
make sense in that assimilation (attenuation) of phosphorus will be greater for Idaho than Washington.  
Modeling scenarios should mimic reality as much as possible. 
 

Suggestion/Request:  Run enough appropriate scenarios to determine the nutrient 
concentrations (e.g., Ammonia) that achieve the water quality standard, rather than assigning 
predetermined concentrations.  

 
Dual Assessment:  
 
The Spokane River Stakeholder Group supports the use of dual assessment points in the lower 
Spokane River and in the transition zone at the upper end of the Lake Spokane reservoir.  However, we 
have concern with regard to using lake assessment points below the upper end of the Lake Spokane 
reservoir as part of the modeling effort.   
 
Assessment points down-lake should not be used to determine what measures can or should be 
undertaken to improve DO because Lake Spokane reservoir is a large, artificial water body, created by 
a dam that will never attain the DO levels of a free-flowing river.  Instead, the focus should be on the 
riverine and transition zones.  In order for numeric criteria to serve their intended purpose of supporting 
existing and designated uses, assessment points should be placed where there is available aquatic 
habitat.  Ecology’s water quality standards require such an approach, providing that: “D.O. 
measurements should be taken to represent the dominant aquatic habitat of the monitoring site.”  
WAC 173-201A-200(1)(d)(iv)(emphasis added).   

In this case, the habitat identified by WDFW is the spawning and rearing habitat in the river and shallow 
part of the upper lake.  By establishing assessment points in that vicinity, Ecology can provide 
reasonable assurance that numeric criteria will be met where the other essential habitat conditions 
exist.   
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Suggestion/request:  For these reasons, the dischargers and Avista recommend that Ecology 
and EPA use assessment points in the riverine and transitions zones of the upper Lake 
Spokane reservoir for modeling purposes.   

 
Riverine Assessment:  
 
The Dischargers in the Stakeholder Group have concerns regarding 1) the proposed 10 ppb Total 
Phosphorus “target” (where does it come from and how will it be applied), 2) the location of the 
assessment point (Segment 157 versus 154), and 3) the use of a phosphorus “target” instead of a 
dissolved oxygen target/criteria to determine compliance with water quality standards (there is no state 
phosphorus water quality criteria approved by EPA for the Spokane River).   
 
The EPA approved water quality standards for Washington establish an average eutrophic zone 
concentration of total phosphorus not to exceed 25 ug/L during the period of June 1 to October 31 for 
the Spokane River from Long Lake Dam to Nine Mile Bridge.  WAC 173-201A-602 Table 602 WRIA 54 
n.2(a).  There are no established nutrient water quality criteria for the Spokane River from Nine Mile 
Bridge to the Idaho border.  

The Stakeholders are concerned that Ecology and EPA have not followed a lawful or appropriate 
method to modify the existing nutrient criteria for Lake Spokane reservoir or to set nutrient criteria in the 
Spokane River above the lake, independent of allocations of phosphorus loading to achieve the 
dissolved oxygen water quality criteria.  First, Lake Spokane reservoir and the Spokane River are not 
currently listed under section 303(d) as being impaired for phosphorus.  Second, Washington water 
quality criteria, WAC 173-201A-230, and Ecology guidance on nutrient criteria development in 
Washington (Moore 2004) outline a process for developing lake-specific criteria that has not been 
implemented to derive the proposed phosphorus target in the water quality modeling.  Third, Ecology’s 
stated position to EPA in its Nutrient Criteria Development in Washington State – Phosphorus, at 36 
(May 2004), is that it would not develop statewide nutrient criteria for rivers: 

During the same review timeframe that Ecology used to develop the lake nutrient 
criteria, Ecology evaluated the feasibility and benefits of establishing nutrient criteria for 
flowing water systems. Ecology examined periphyton growth, chlorophyll a, nitrogen, 
and total phosphorus levels in ecoregions on the west and east sides of the state. 
Ecology’s researchers were unable to find a predictive relationship between excess 
production and eutrophication and measured nutrient concentrations. Flow rates, 
shading, and available light are also confounding factors in eutrophication processes in 
streams and rivers. Thus, efforts to develop statewide nutrient criteria for river and 
stream systems were curtailed. Ecology has chosen an alternative pathway for the 
control of nutrient concentrations in riverine systems that rely on other indicators and 
triggers for trophic health, and more water body specific modeling to select nutrient 
threshold values. 

Washington State has established aquatic life criteria for pH and dissolved oxygen, 
which serve as sensitive indicators of riverine eutrophication. The most utilitarian of 
these measures is dissolved oxygen. Throughout most of the state, a single daily 
minimum below 9.5 mg/L in the upper watershed or below 8.0 mg/L in the lower 
watershed causes waters to be examined for potential impairment. In a few select slow 
moving streams heavily impacted by human alteration, and typically in the arid region 
of the state, a single daily minimum 6.5 mg/L serves as the trigger. While these 
dissolved oxygen values were set to provide a high level of protection and support for 
metabolic function, they also set a standard that cannot be attained in rivers with 
nuisance algal growth. 

In establishing permit limits or in establishing load and wasteload allocations through 
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TMDLs or water clean up plans, the role of nutrients in affecting oxygen levels is 
evaluated and protective limits established where nutrients are interfering with 
attainment of the daily minimum oxygen levels. Thus compliance plans for the 
dissolved oxygen criteria examine the influence of BOD, nutrients, and temperature to 
ensure the trophic health of the water body is maintained or restored.” 

Suggestion/request:  For these reasons, the Stakeholders recommend that Ecology and EPA 
not include phosphorus targets in the model.  

 
Reservoir Assessment:  
 
Implementation of the TMDL should acknowledge that the goal within the reservoir is to attain the 
highest water quality possible and recognize that it may not be reasonable or feasible to achieve a 
dissolved oxygen criteria that applies to natural lakes.  Implementation of the DO TMDL should consider 
the extent to which the existing and designated uses of Lake Spokane reservoir (including aquatic 
resources) are already being maintained and protected.  It should be clearly understood that the water 
quality modeling of the reservoir is a tool that can be used to achieve the highest water quality possible, 
but does not itself establish a numeric standard or limit that would be applicable to a discharger or 
Avista. We assume that Ecology will continue to honor both commitment to investment stability and the 
schedule for achieving water quality standards that are an integral part of the Foundational Concepts 
and Managed Implementation Plan.   
 
As indicated above, we suggest the use of assessment points in the lower Spokane River and in the 
transition zone at the upper end of Lake Spokane reservoir. The reservoir assessment currently 
identified by the agencies is not an adequate approach to establish compliance targets within the 
reservoir. The reservoir assessment as currently proposed indicates the agencies are not focusing on 
protection of the existing and designated uses of Lake Spokane reservoir (including aquatic resources) 
when evaluating compliance with water quality standards. We are also concerned that the multiple 
factors and management objectives that affect water quality and the beneficial uses in Lake Spokane 
reservoir are not being recognized. 
 

Suggestion/request:  We strongly recommend the use of assessment points in the lower 
Spokane River and in the transition zone at the upper end of Lake Spokane reservoir. Also, the 
approach to selecting and averaging cells to determine whether the model predicts compliance 
with the 0.2 mg/L differential water quality standard needs to be explicitly defined and 
consistent with the management of the Lake Spokane reservoir.  The approach needs to 
recognize the accuracy and precision of the model in both a longitudinal (segment-by-segment) 
and vertical direction. An approach that incorporates exceedance frequency would better 
describe the variability in water quality and the ability of the model to predict the small 
differences in water quality that form the basis for the water quality criteria being applied.   

 
Although the agencies have indicated that the increased FERC flows from the Post Falls HED will be 
incorporated into the reservoir assessment, it is not clear at this point how they intend to accomplish 
this.   
 

Suggestion/request:  Please provide an explanation of how the Post Falls HED discharge flow 
will be incorporated into the currently proposed reservoir assessment scenario.  Avista notes 
that since it is responsible for these increased flows it should therefore be credited for the 
benefits that result from them. 
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Managing the reservoir as Oligotrophic:   
 
The Spokane River Stakeholder Group takes exception with establishing a goal of oligotrophic for Lake 
Spokane reservoir.  Lake Spokane reservoir is a mesotrophic water body, and supports a warm-water 
fishery.   
 
Ecology has previously found Lake Spokane reservoir is and was of a mesotrophic state. The following 
is excerpted from the Ecology’s nutrient development criteria: 
 
“Oligotrophic Conditions – Low algal productivity will generally exist with TP in the range of 0 to 10 
μg/L (Nordin, 1985; Funk and Moore, 1985; Gilliom 1984; OECD, 1982; Simpson and Reckhow, 1979).  
Carlson, (1977) states that at TP ranges from 0 to 12 μg/L, mean chlorophyll-a will be less than 3 μg/L 
and Secchi transparency depths will be greater than 5 meters. Water-uses are supported for recreation, 
drinking water, and aquatic life. The water is generally of high clarity and is aesthetically pleasing. 
According to Nordin (1985), and Ney, et al (1990), fisheries productivity will be quite low at TP 
concentrations less than 5 μg/L. 
 
Mesotrophic Conditions -- Moderate algal productivity will generally exist with TP in the range of 10 to 
20 μg/L (OECD 1982; and others) or 12 to 24 μg/L (Carlson,1977), chlorophyll-a in the range of 2 to 6 
μg/L, and Secchi transparency depths between 3 and 5 meters (Gilliom, 1984). Cold-water fisheries 
may be adversely affected by some degree of hypolimnetic oxygen depletion. There may be additional 
benefits to salmonids in lakes from having TP less than 15 μg/L (Nordin, 1985).” 1

 
Please note that this same document – Table 2.2, page 13 – refers to Lake Spokane reservoir as 
mesotrophic as described by Patmont in 1987.2

 
Ecology’s own assessment for protecting DO in Lake Spokane reservoir acknowledges, in part, a 
mesotrophic condition: 
 

“Even though the URS (1981) report highlighted the need for public input as “essential” for selecting 
an appropriate water quality criterion for protecting beneficial uses, there does not appear to have 
been much public involvement or intergovernmental coordination (e.g., Fish and Wildlife) in 
determining the beneficial uses of Lake Spokane reservoir, or in determining the lake criterion 
(time- and area-weighted average euphotic zone TP concentration of 25 ug/L).” 

 
Suggestion/request:  Continue to acknowledge and manage the impoundment known as Lake 
Spokane reservoir as mesotrophic. 

 
WWTP Performance Memo (EPA Region 10, March 24, 2009):  The Stakeholder Group has concerns 
and questions regarding this memo – why it was done, how it will be used, the accuracy and 
applicability to Spokane River dischargers.  Also of significant concern are the monthly limits versus 
seasonal limits. 
 
Please see Attachment 1, Review of March 24, 2009 EPA Region 10 Memorandum on Wastewater 
Treatment Plants Achieving Low Effluent Phosphorus Concentrations, for a description of our concerns 
and technical discussion. 

                                           
1 Moore, A., Hicks, M., Nutrient Criteria Development In Washington State Phosphorus, Washington State 
Department of Ecology, Water Quality Program, Watershed Management Section, April 2004. Publication 
Number 04-10-033.  
2 Patmont, C.R., et al, The Spokane River Basin: Allowable Phosphorus Loading, Harper-Owes, Seattle, WA. 
1987. 
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Suggestion/request:  Based on the discussion provided in Attachment 1, effluent phosphorus 
at 50 ug/L should still be based on a long-term mean or median as has been discussed 
historically in Spokane River DO TMDL collaboration meetings. 

 
Non-point Sources and Delta Elimination Plan under the Foundational Concepts:  
 
The dischargers and Avista are very concerned about the proposal recently suggested by Ecology to 
assume that non-point sources of phosphorus will be reduced by approximately 30 to 38 percent over 
the next 10-20 years due to the efforts of entities other than the dischargers and Avista. There is no 
factual basis for this assumption, and it would effectively preclude the dischargers and Avista from 
contributing to the effort to reduce phosphorus loading due to non-point sources. In other words, it 
would nullify the Delta Elimination Plan approach contained in the Foundational Concepts. 
 
The purpose of a Delta Elimination Plan was to provide a point source discharger a means to “offset” 
that portion of its required discharge reduction that was unattainable through the application of 
technology.  The source of these “offsets” ranged from septic tank elimination to reductions of non-point 
source discharges entering the main stem of the Spokane River through its tributaries. 
 
During discussions at Ecology’s meeting with Washington State stakeholders on March 20, 2009 and at 
the EPA meeting with all stakeholders on March 25, 2009, a question was raised regarding the “level of 
control” that was being assumed for non-point sources on tributaries to generate the approximate 30 to 
38 percent reduction in phosphorus contribution.  It was explained by Ecology that these assumed 
reductions were estimated from the imposition of TMDLs for other water quality parameters associated 
with the identified tributaries and not the Spokane River.  It was further pointed out that these expected 
reductions resulted from the best controls that could be put in place and that the controls assumed were 
very stringent. 
 
Unless there has been some misunderstanding, the potential source for “offsets” needed due to the 
inability of technology to deliver the required phosphorus discharge reductions has essentially been 
substantially diminished.  If this is the case, the viability of Delta Elimination Plans is at risk and places 
both point source dischargers and Avista in even more untenable positions. 
 

Suggestion/request:  The Delta Elimination component described in the Foundational 
Concepts should be updated to reflect the current DO TMDL (e.g., it should recognize that 
Avista may use non-point source reductions to meet its DO requirements under the TMDL, just 
as point source dischargers are allowed to do). It should also clearly outline a path forward to 
establish a baseline of the amount of nutrients from non-point sources entering the reservoir 
from both tributaries and the main stem of the river. In establishing a baseline, it would allow us 
to track the effectiveness of each non-point source phosphorus reduction effort, thereby 
providing a basis for the sponsors of those efforts to receive credits. 

 
Responsibility for non-point source reduction:   
 
In order to develop equitable requirements for managing loads, non-point sources should be addressed 
in the modeling and in the interpretation of model output.  It is not fair to ignore or place less importance 
on issues or their effects because they are complex or challenging to quantify.  For instance, Avista’s 
responsibility should not include nutrient loads contributed by others, including Little Spokane River 
loads, groundwater and agricultural loadings to Lake Spokane reservoir, and septic system loadings 
from Suncrest and other near lake developments.  Currently, the model does not attempt to address the 
loadings from septic systems and fertilizer use at the 1,645 homes in the Suncrest Development, which 
is located on permeable sediments (coarse sands and loamy sands) adjacent to Lake Spokane 
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reservoir in Stevens County.  A single septic system can contribute as much as 35 pounds of nitrate per 
year.   
 

Suggestion/request:  We encourage the agencies to distinguish loads from the various 
sources (including Little Spokane River loads, groundwater, agricultural, and septic system 
loadings to the Lake Spokane reservoir) in the interpretation of predicted DO in the model.   

 
Because the reservoir is a sink for nutrients entering throughout the year and from year-to-year, the 
mass-load dynamics and variety of these nutrient inflows should be factored into the assessment of 
water quality effects and appropriate load responsibilities.  These include tributary loads for both the 
modeled period and other seasons of the year.  We recognize that the model may be accurate for the 
low flow, high temperature conditions of 2001.  However, it does not accurately represent total 
phosphorus loading occurring year-round, particularly from Hangman Creek.  Considerably higher total 
phosphorus loads have been measured in Hangman Creek compared with 2001 conditions, and neither 
the dischargers nor Avista are responsible for these loads.  While the upper reaches of Lake Spokane 
reservoir likely are minimally affected by off-season nutrient loading, considerable deposition of 
sediments and their associated phosphorus loads occurs in the slower, deeper portions of Lake 
Spokane reservoir. 
 

Suggestion/request:  We encourage the agencies to model years other than just 2001 to gain 
an understanding of the variability of the effects of non-point and point source discharges, and 
establish to what degree 2001 is representative of a 1 in 10 year occurrence. 

 
We want to reiterate our interest in maintaining collaborative efforts with you in the development of the 
Spokane River DO TMDL.  We look forward to hearing from you and discussing these concerns and 
suggestions. If you have questions or would like additional information please feel free to contact Sarah 
Hubbard-Gray at GeoEngineers (541-389-1926 or shubbardgray@geoengineers.com) and she will 
coordinate with our group and get back to you.  
 
Sincerely, 

 
Executive Committee, Spokane River Stakeholder Group 

Signed by Sarah Hubbard-Gray, GeoEngineers Facilitator for Spokane River Stakeholder Group, on 
behalf of the Executive Committee 
 
 
Executive Committee, Spokane River Stakeholder Group 
 

Dale Arnold - City of Spokane 
Bruce Rawls – Spokane County 
Speed Fitzhugh – Avista 
Sid Fredrickson – City of Coeur d’Alene 
Ken Windram – Hayden Area Regional Sewer Board 
Tom Agnew – Liberty Lake Sewer and Water District 
Terry Werner – City of Post Falls 
Doug Krapas – Inland Empire Paper Company 
Bud Leber – Kaiser Aluminum 

 
 

mailto:shubbardgray@geoengineers.com
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CC:  Governor Christine Gregoire 
Governor C.L. “Butch” Otter 
Senator Maria Cantwell 
Senator Patty Murray 
Representative Cathy McMorris Rodgers 
State Senator Chris Marr 
State Representative Timm Ormsby 
Senator Mike Crapo 
Senator James E Risch 
Congressman Walt Minnick 
Jay Manning – Ecology 
Laurie Mann – EPA Region 10 
Ben Cope – EPA Region 10 
Tom Laurie – WDOE HQ 
Dave Moore – WDOE ERO 
John Tindall – IDEQ 
Toni Hardesty - IDEQ Director 
 
 



Attachment 1 

Review of March 24, 2009 EPA Region 10 Memorandum 
on Wastewater Treatment Plants Achieving Low Effluent 
Phosphorus Concentrations 
 
EPA has distributed a March 24, 2009 Memorandum from Brian Nickel (EPA, Region 
10) to David Moore (Ecology, Eastern Region Office) containing an analysis of low 
effluent phosphorus treatment facilities: 
 

“Subject: Summary of previous reports and discharge monitoring report data 
for wastewater treatment plants achieving low effluent phosphorus 
concentrations” 

 
The EPA Memorandum presents a review of effluent performance from a select group of 
low phosphorus treatment facilities.  The memorandum suggests that effluent phosphorus 
of less than 50 ug/L can be attained and calculates the median effluent concentration of 
the plants selected for the memorandum as 35 ug/L.   
 
Generally, the facilities selected in the EPA Memorandum are smaller, may have been 
operating significantly below their design flow capacity, and do not include the solids 
processing facilities and recycle return loadings that full scale facilities for discharge to 
the Spokane River will include which may impact effluent performance.  Key Spokane 
River dischargers such as the City of Spokane, Spokane County, and the City of Coeur 
d’Alene are all larger than the largest of the facilities included in the EPA Memorandum, 
which ranged from 0.5 to 4 mgd.  These Spokane River dischargers all include anaerobic 
digestion for solids stabilization and will have solids processing recycle loadings.  None 
of the facilities in the EPA Memorandum include anaerobic digestion.  Consequently, the 
suggestion that effluent phosphorus of less than 50 ug/L can be achieved by Spokane 
River dischargers based on dissimilar reference facilities does not appear to be 
appropriate. 
 
The plants selected in the EPA Memorandum do not have daily effluent phosphorus data 
for review and analysis.  Phosphorus data from the plants analyzed in the EPA 
Memorandum are from sampling conducted twice per week, one per week, or at an 
unknown frequency.  
 
The EPA Memorandum suggests using a 95th percentile statistic of effluent performance 
is appropriate for Spokane River phosphorus discharges.  This creates a communications 
issue since this approach deviates from past Spokane River TMDL discussions where the 
understanding was that longer term seasonal mean, or median values would be the basis 
for effluent phosphorus performance at 0.050 mg/L.  Past analysis of reference facilities 
that considered mean performance have been conducted with this understanding.  Since 
effluent limits are low and daily variability in effluent performance will be skewed to 
higher, rather than lower values, the 95th percentile statistics will be considerably higher 
than the mean values.   
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For example, the Clean Water Services Durham treatment plant that has been used as a 
reference facility for previous Spokane River discussions has a substantial record of low 
phosphorus effluent performance.  The Durham plant has a monthly median limit of 
0.110 mg/L from May 1 through October 31.  The 2004 summer season daily data has a 
log normal mean of 0.102 mg/L.   However, the 95th percentile of the 2004 data set is 
0.284 mg/L.  So, the Durham plant would not be capable of meeting its 0.110 mg/L 
permit limit if it were defined on a 95th percentile statistic, as suggested by the EPA 
Memorandum. 

Overview of EPA Region 10 Memorandum 
The EPA Memorandum presents a summary of previous publications and studies of low 
effluent phosphorus facilities.  The treatment plants selected in the EPA Memorandum 
are not representative of the facilities in consideration for discharge to the Spokane River 
in terms of size, solids processing and stabilization facilities, and solid recycle loadings to 
the liquid stream treatment processes.  Plants selected for the EPA Memorandum are 
relatively small (0.5 to 4 mgd) and have either aerobic digestion facilities or no solids 
stabilization facilities.  The EPA memorandum omits any commentary on the importance 
of these factors on final effluent performance.   
 
The EPA Memorandum presents summary reviews of the following documents: 
 

• Municipal Nutrient Removal Technologies Reference Document (Office of 
Wastewater Management, September 2008) 

• Advanced Wastewater Treatment to Achieve Low Concentration of Phosphorus 
(Region 10, April 2007) 

• Achieving Low Effluent Total Phosphorus Concentrations: How Low Can We 
Go? (Stantec, Inc.) 

• Evaluation of Exemplary WWTPs Practicing High Removal of Phosphorus (Dave 
Reynolds, CH2MHILL and Dave Clark, HDR, November 21, 2005) 

• Spokane River TMDL Collaboration (Memorandum dated September 14, 2005 
from Ryan Orth of Ross and Associates to Len Bramble of the Washington 
Department of Ecology and Lars Hendron of the City of Spokane 

 
The EPA Memorandum selected nine facilities reporting low monthly average effluent 
phosphorus concentrations for analysis. Table 1 places the facilities included in the EPA 
Memorandum in a broader context of other facilities studied as part of the Spokane River 
TMDL collaboration.  Table 1 summarizes the effluent phosphorus from the plants in the 
EPA Memorandum next to the plants included in the Exemplary Plants Memorandum 
(2005) and the EPA Region 10 Study of Advanced Wastewater Treatment Plants (2007).  
The Exemplary Plants Memorandum analysis was focused on characterizing a variety of 
reference treatment process trains employed at full-scale to achieve low effluent 
phosphorus.  This analysis emphasized the used of daily performance data to the 
maximum extent possible in order to characterize effluent variability.  
 
Table 1 shows that many of the plants in the EPA Memorandum have been analyzed as 
part of the past reports and fall into the smaller range of plant capacities that have been 
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studied.  Effluent phosphorus results reported for the plants in the EPA Memorandum are 
similar, and in some cases higher, than the results presented previously.  
 
Table 1.  Comparison of Reported Effluent Results from EPA Region 10 
Memorandum1 with Summary of Exemplary WWTPs in U.S. Practicing 
High Phosphorus Removal2 and EPA Region 10 Report3 

March 24, 2009 
USEPA Region 

10 
Memorandum1  

Exemplary Plants Final 
Effluent Log Normal 

Average Total 
Phosphorus2 (μg/L) 

USEPA Region 10 
Advanced Wastewater 

Treatment Plant Report3 

Facility 
Average 
Design 

Flow (mgd) 
Maximum 
Monthly 
Average 

Phosphorus 
Concentration P 

(μg/L)4 Year 1 Year 2 

Average 
Effluent P 

(μg/L) 

Range of 
Monthly 

Average P 
(μg/L) 

Las Vegas, Nevada 91 Not Reported5 179 152 Not 
Reported7 

Not 
Reported7 

Alexandria, Virginia 54 Not Reported5 134 88 65 40 - 100 

Rock Creek 
(Portland area), 

Oregon 
34 Not Reported5 82 71 70 40 - 90 

Durham (Portland 
area), Oregon 25 Not Reported5 102 73 70 50 100 

Cauley Creek 
(Atlanta area), 

Georgia 
5.0 Not Reported5 123 86 Not 

Reported7 
Not 

Reported7 

Indian River County 
Utilities West 

Regional WWTF, 
Florida 

4.0 25 Not 
Reported6 

Not 
Reported6 

Not 
Reported7 

Not 
Reported7 

Snake River 
WWTP, Colorado 2.6 40 Not 

Reported6 
Not 

Reported6 15 10 - 40 

Lone Tree 
(Arapahoe County) 

Colorado 
2.4 48 40 30 Not 

Reported7 Not Reported7 

Walton, New York 1.6 25  88 <10 <5 - <6 

Iowa Hill 
(Breckenridge), 

Colorado 
1.5 23 9 8 55 17 to 130 

Farmer’s Korner, 
Colorado 1.5 23 Not 

Reported6 
Not 

Reported6 7 2 - 36 

Stonegate Village 
WWTP 1.1 35 Not 

Reported6 
Not 

Reported6 
Not 

Reported7 Not Reported7 

Pinery, Colorado 1.0 55 29 31 29 21 - 74 

Grand Gorge STP, 0.50 50 
 

Not 
Reported6 

Not 
Reported6 <40 0 - 50 
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March 24, 2009 
USEPA Region 

10 
Memorandum1  

Exemplary Plants Final 
Effluent Log Normal 

Average Total 
Phosphorus2 (μg/L) 

USEPA Region 10 
Advanced Wastewater 

Treatment Plant Report3 

Facility 
Average 
Design 

Flow (mgd) 
Maximum 
Monthly 
Average 

Phosphorus 
Concentration P 

(μg/L)4 Year 1 Year 2 

Average 
Effluent P 

(μg/L) 

Range of 
Monthly 

Average P 
(μg/L) 

New York 

Stamford, New 
York 0.5 21  20 <11 <5 - <6 

1 USEPA Region 10, Memorandum from Brian Nickel of EPA Region 10 to David Moore of Washington 
Ecology, “Subject: Summary of previous reports and discharge monitoring report data for wastewater 
treatment plants achieving low effluent phosphorus concentrations,” March 24, 2009. 
2 November 21, 2005 “Evaluation of Exemplary WWTPs Practicing High Removal of Phosphorus”.  Year 
1 data is generally 2004 and Year 2 is generally a portion of the year 2005. 
3 USEPA Region 10, “Advanced Wastewater Treatment to Achieve Low Concentration of Phosphorus,” 
EPA 910-R-07-002, April 2007 
4 From Table 6 of EPA Memorandum with the Exception of Indian River County Utilities West Regional 
WWTF values taken from Table 7. 
5 Not included in EPA Memorandum 
6 Not included in Exemplary Plants review 
7 Not include in EPA Region 10 Report. 
8 Corrected Walton effluent performance data from certified laboratory presented in August 16, 2006 
Advanced Treatment Process Evaluation Workshop and supersedes results reported in the original  
Exemplary Plants Memorandum. 
 
The EPA Memorandum discusses a recent EPA publication titled “Municipal Nutrient 
Removal Technologies Reference Document” (September 2008) evaluating the 
performance and costs of facilities removing nitrogen and phosphorus.  EPA examined 
effluent nitrogen and phosphorus performance at 29 full scale treatment plants in the 
United States and one in Canada.  Detailed process information and costs were analyzed 
for more than 40 different treatment technologies for removing nitrogen and phosphorus 
from municipal wastewater.  Nine facilities were studied in depth with case studies 
presented in an appendix.   
 
Table 2 summarizes the effluent phosphorus from 16 facilities included in the EPA 
Reference Document.  The EPA Memorandum selectively presents effluent phosphorus 
results from just three of the smallest of these facilities that report the lowest effluent 
phosphorus.  
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Table 2.  Summary of Low Phosphorus Facilities Reported in EPA Municipal 
Nutrient Removal Technologies Reference Document1  

Facility 
Average 

Effluent P 
(mg/L) 

Treatment Process 

Penticton, British Columbia 0.3 University of Cape Town (UCT) process 
with filter 

Genesee County, Michigan, 0.24 Anoxic/oxic (A/O) process (no chemical and 
no filter) 

Kelowna, British Columbia 0.139 Westbank process with fermenter and filter 

Clean Water Services 
Durham, 
Oregon 

0.132 A2O with volatile fatty acid (VFA), chemical, 
tertiary clarifier, and filter 

Kalispell, Montana 0.12 Modified UCT with fermenter and filter 

Clark County, Nevada 0.10 A/O with filter 

Truckee Meadows, Nevada < 0.1 PhoStrip with filter 

Lee County, Florida 0.098 Oxidation ditch with denitrification filter with 
alum 

Chelsea, Michigan 0.090 Chemical addition with flocculating clarifier 

Fairfax County, Virginia 0.090 Step-feed AS with fermenter and filter 

Hyrum, Utah 0.070 Membrane bioreactor 

McMinnville, Oregon 0.058 Chemical addition with tertiary clarifier and 
filter, 

Pinery, Colorado2 0.031 5-Stage Bardenpho with chemical and filter 

Lone Tree Creek, Colorado2 0.027 Membrane bioreactor 

Breckenridge, Colorado2 0.010 (literature 
report) 

Enhanced biological phosphorus removal 
with chemical addition and filter 

Brighton, Michigan 0.01 Chemical addition with tertiary filter and 
infiltration basin (land treatment process 
eliminated from consideration in EPA 
Memorandum) 

1 Source:  Table ES-1, EPA.  2008.  Municipal Nutrient Removal Technologies Reference Document, 
Volume 1 – Technical Report.  EPA 832-R-08-006.  Washington, DC. 
2 Included in USEPA Region 10, Memorandum from Brian Nickel of EPA Region 10 to David Moore of 
Washington Ecology, “Subject: Summary of previous reports and discharge monitoring report data for 
wastewater treatment plants achieving low effluent phosphorus concentrations,” March 24, 2009. 
 
The EPA Memorandum offers little insight into factors important in governing how low 
effluent phosphorus effluent can be accomplished.  No new information is provided about 
treatment technologies or the factors determining effluent performance.  The important 
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results from local pilot testing of low phosphorus treatment technologies specific to local 
wastewater chemistry are not included in the EPA Memorandum.  
 
In contrast, the EPA Reference Document (2008) cites a number of factors that are key to 
low effluent phosphorus performance: 
 

“The key factors included, for biological removal, an adequate supply of VFAs in 
the wastewater (and the use of a fermenter to generate additional VFAs where 
needed), the size of the anaerobic and aerobic zones, the number of swing zones, 
the sludge age, the control of secondary release, and the depth of the sludge 
blanket in the secondary clarifier.  For chemical removal, the key factors included 
the number of chemical application points, the dosage, the need for a tertiary 
clarifier, and the type of filters for final polishing. Management of recycle flows is 
another key factor for reliable operations.” 

 
By selecting only small facilities that do not include anaerobic digestion facilities, the 
EPA Memorandum ignores one of the most significant challenges in achieving low 
effluent phosphorus.  Larger wastewater facilities generally employ anaerobic digestion 
to efficiently stabilize solids removed in the treatment process, reduce the quantity of 
solids produced, and recover energy from digester gas production.  Thickening and 
dewatering recycled loadings from solids processing must be addressed and while their 
impact can be reduced in the design of the treatment process, recycle loadings remain a 
significant challenge to accommodate in the liquid stream process. Significantly, liquid 
stream performance cannot be enhanced at the expense of the solids stream in larger 
plants with complete solids processing through thickening, anaerobic digestion, and 
dewatering.  
 
The EPA Memorandum attempts to address the issue of plant size by suggesting that the 
treatment technologies included in the memorandum “can be scaled to larger facilties.”  
Little consideration is given to the other factors that may be important in making a 
treatment process selection, such as the construction cost for facilities, operating costs, 
chemical use, solids generated, physical plant site space requirements, etc.  These are 
important factors.  Some of the technologies included in the EPA Memorandum, such as 
dual sand filtration with chemical, have never been built at a capacity greater than 2 to 4 
mgd.  Other treatment process trains in the EPA Memorandum are one-of-a-kind systems 
that exist in only one location.   
 
The EPA Memorandum makes reference to a proposal from Veolia Water North 
American offering a process guarantee of effluent phosphorus less than 0.050 mg/L.  It 
should be noted that this Veolia offering was made in a proposal marketing effort for the 
Spokane County Regional Water Reclamation Facility as part of a proposal for the 
design/build/operation (DBO) contract procurement process.  This proposal was based on 
a treatment process train that has never been built or operated in a full scale facility.  This 
proposal was not selected based on a detailed technical review.  
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Treatment Process Pilot Studies Provide Spokane River Specific 
Results 
No consideration is given in the EPA Memorandum to the site specific low phosphorus 
treatment pilot studies that have been conducted to investigate the limits of treatment 
technologies with local wastewater for discharge to the Spokane River.  The City of 
Spokane, City of Coeur d’Alene, and Inland Empire Paper each have conducted well 
designed and carefully managed pilot testing programs using multiple treatment 
technologies with well documented results.   
 
Table 3 presents a summary of the pilot testing results from 2006 in Coeur d’Alene.  Four 
technologies from different manufacturers were tested on their ability to reliably produce 
low effluent phosphorus concentrations: 
 

• Zenon ZeeWeedTM 500 Ultrafiltration (ZW-500)  
• US Filter Trident® HS-1 (THS-1) 
• Parkson DynaSand D2 Advanced Filtration System (DSD2) 
• Blue Water Dual-Stage Blue PROTM (DSBP) 

 
The best performance in the pilot tests resulted in effluent total phosphorus of 19 to 24 
ug/L.  Pilot studies represent the most ideal operational conditions possible and are 
isolated from the impacts of variable flows, peak loadings, and solids processing recycle 
return impacts.  Full scale facilities would not be isolated from these impacts and 
therefore not be expected to be capable of sustained effluent performance at levels as low 
as in pilot testing. 
 
Even under controlled circumstances at pilot scale and constant flow conditions, some 
technologies were unable to attain effluent concentrations as low as reported for some of 
the plants in the EPA Memorandum.   For example, pilot testing with the Parkson Dual 
sand process with alum addition averaged about 40 ug/L.  The EPA Memorandum reports 
that full scale facilities with this technology in Stamford, NY and Walton, NY have 
maximum monthly effluent phosphorus of 21 and 25 ug/L, respectively. 
 
A key finding in pilot testing of tertiary treatment technologies in Coeur d’Alene is that 
effluent phosphorus composition varies between soluble and particulate phosphorus, and 
reactive and nonreactive phosphorus components.  This data provides key insights as to 
the removal mechanisms in treatment and the potential for achieving low effluent 
phosphorus concentrations.  The treatment technologies employ a variety of mechanisms 
to remove phosphorus and Table 3 illustrates the results in terms of phosphorus 
speciation.  The membrane filter provides an absolute barrier to suspended solids and as a 
result, little or no particulate phosphorus remains after membrane filtration.  Treatment 
processes that had difficulty capturing solids produced effluent with high particulate 
phosphorus, as can be seen in the Parkson dual sand filter results.   
 
A key finding from pilot testing on local wastewater is that all treatment technologies 
produced a soluble nonreactive phosphorus component that is not biodegradable and 
cannot be removed by chemical precipitation or filtration.  The soluble nonreactive 
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phosphorus concentration in the effluent from the pilot technologies ranged from 11 to 15 
ug/L and suggests that no treatment technologies currently available will be able to 
achieve effluent below these levels.  All, or a portion of this soluble nonreactive 
component that is not biodegradable in treatment may not be bioavailable in the Spokane 
River.  
 
Table 3.  Low Phosphorus Pilot Testing Summary from Coeur d’Alene1  

Phosphorus Species 

Zenon 
Ultrafiltration 

Membrane 
(ZW-500)  

Trident High 
Solids 

Process  
(THS-1) 

BlueWater 
Dual Sand 
Filtration 
(DSBP) 

Parkson Dual 
Sand 

Filtration 
(DSD2) 

Total Phosphorus (TP), 
μg/L 

24.1 19.2 21.4 39.6 

Soluble Total 
Phosphorus (sTP), μg/L 

23.3 13.0 17.2 18.8 

Soluble NonReactive 
Phosphorus (sNRP), 
μg/L 

14.9 10.8 14.9 13.4 

Soluble Reactive 
Phosphorus (sRP), μg/L 

8.4 2.2 2.3 5.3 

Particulate Phosphorus 
(pP), μg/L 

0.9 6.2 4.2 30.9 

1 City of Coeur d’Alene, “Tertiary Phosphorus Removal Technology Pilot Study,” HDR Engineering, Inc. 
January 2007 

EPA Memorandum Part 2: Analysis of Effluent Data 
The EPA Memorandum presents a statistical summary (percentiles, averages) for ten 
treatment facilities and the percentage of the time the average monthly concentrations are 
less than or equal to certain concentrations.  The plants selected in the EPA 
Memorandum do not have daily effluent phosphorus data for review and analysis.  
Phosphorus data from the plants analyzed in the EPA Memorandum are from sampling 
conducted twice per week, one per week, or at an unknown frequency.  Consequently, 
much of the variability in effluent performance may not be characterized by these data 
sets with infrequent sampling.  Based on this analysis, the EPA Memorandum suggests a 
95th percentile statistic of effluent performance is appropriate for Spokane River 
phosphorus discharges.   
 
Historical discussions of effluent phosphorus limits for the Spokane River have been 
based on an understanding that long averaging periods and mean or median values would 
be used as reference points for discharge limits.  Plant performance at other facilities was 
reviewed in this context.  Introduction of the 95th percentile statistic of effluent clouds the 
past discussions that were the based on mean or median effluent phosphorus performance 
at 0.050 mg/L.  Since effluent performance variability will be skewed to higher, rather 
than lower values, the 95th percentile statistics for plants with average performance near 
0.050 mg/L will be considerably higher. 
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Surface water phosphorus discharges should receive special considerations for distinction 
from other effluent parameters, in particular toxic parameters, upon which much of the 
existing EPA permit writer’s guidance is based.  Appropriate NPDES discharge permit 
structures for nutrients should be based on long averaging periods, such as seasonal limits 
based on mean or median statistics.  It’s important that consideration be given to 
variability and reliability of effluent performance from advanced phosphorus removal 
facilities.  Appropriate NPDES permit structures will avoid the creation of frameworks 
that result in compliance issues that are immaterial to surface water quality protection, 
such as maximum daily and maximum weekly limits, overly restrictive receiving water 
streamflow assumptions, and the assumption of extreme and improbable coincident 
events, such as statistical extremes occurring in both receiving waters and effluent 
discharge quality. 
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