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March 23, 2010 
 
Dustin Bilheimer 
Department of Ecology 
Via e‐mail to dbil461@ecy.wa.gov  
 
  Re:    Sierra Club Spokane River DO TMDL  

Dispute Resolution Documents 
 

Mr. Bilheimer: 
 
Enclosed please find copies of the pertinent excerpts of documents referenced in Sierra Club’s May 15, 
2010 dispute resolution letter regarding the Spokane River Dissolved Oxygen TMDL.  This letter serves as 
an index to those documents. 
 

(1) Sierra Club Comments on the DO TMDL 
 
1.1 Sierra Club to Ecology, Comments on Draft 4, Spokane River DO TMDL (10‐30‐09) 
1.2 Sierra Club Comments on Draft 3, Spokane River DO TMDL (Sept. 2007) (11‐13‐07), pp. 1, 44‐48, and 

Appendices Index pp. 1‐2, 5, and including the following Appendices 
• App. B:6, Keta Waters Review of Final (6‐27‐07) HDR Technical Memorandum re Onsite Sewage 

Phosphorus Loading (10‐8‐07) 
• App. B:11, PBSJ Review of Draft HDR Technical Memorandum re Onsite Sewage Phosphorus 

Loading (6‐27‐06) 
• App. B‐12, PBSJ Review of Draft HDR Technical Memorandum re Onsite Sewage Phosphorus 

Loading (1‐15‐07) 
• App. F:1, Letter from Richard Koch, Dept. of Ecology to Bruce Rawls, Spokane County (2‐8‐07) 

and from Drea Traeumer, Dept. of Ecology to Bruce Rawls, Spokane County (3‐14‐07) 
• App. F:4, Letter from Michael Gearheard, US EPA to David Peeler, Dept. of Ecology (6‐16‐04) 
• App. F: 5, E‐mail, John Storman to Dave Peeler (5‐23‐06) with attachment (Septic Tank and Drain 

Field Design for Nutrient Control (ECY 3‐8‐06)) 
• App. F:6, Letter from Sierra Club to Ron Lavigne (3‐7‐06) 
• App. G‐5, E‐mail from Cusimano to Knight, et al. (7‐8‐05) 

 
1.3 Sierra Club Comments on Draft 3 of Spokane River DO TMDL (May 2008) (6‐24‐08), pp. 1, 10, 21 
 

(2) Sierra Club Comments to Spokane County 
 
2.1  Sierra Club to Spokane County Commissioners (12‐1‐08), with Appendix 2 (please note that 

Appendix 1 documents are included as Appendices B:6, B:11, B:12, and F:1 to Document No. 1.2, 
and that Appendix 3 documents are not included) 
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• Letter, Dept. of Ecology to Spokane County (11‐7‐03) 
• Letter, Dept. of Ecology to Spokane County (8‐2‐04) 
• Letter, Dept. of Ecology to Sierra Club (8‐18‐04) 
• Letter, Spokane County to Dept. of Ecology (8‐12‐08) 

 
2.2  Sierra Club comments on Spokane County WWTP DEIS (5‐24‐04) 
2.3  Spokane County Onsite Sewage Disposal Systems Phosphorus Loading Estimate (Final, June 27, 

2007) (Please note that our 3‐15‐10 dispute resolution letter erroneously referred to the 2006  
draft of this document.  It was our intent to refer to the final, which may be accessed on‐line at 
http://www.spokanecounty.org/utilities/rptdoc/2008jan/04‐B%20Septic_Phosphorus_Study‐
FINAL.pdf) 

2.4  Sierra Club comments on Spokane County WWTP Facilities Plan (2‐7‐07) (Please note that our 3‐15‐ 
  10 dispute resolution letter did not reference this document.) 
 

(3) Other Documents 
 
3.1 Letter, James Bellatty, Dept. of Ecology to Bruce Rawls, Spokane County (3‐14‐08)  
 
 
Sierra Club has submitted many comments and documents regarding the various proposals for the 
Spokane River TMDL, Managed Implementation Process, Use Attainability Analysis and associated 
processes.  We reserve the right to utilize all documents we have prepared and submitted over the 
years, along with documents prepared and submitted by third parties.   This is particularly important, as 
the decision to include a waste load allocation in the TMDL for the County implicates fundamental 
aspects of the TMDL, including calculations regarding groundwater phosphorus loading to the River, 
tributary load allocations, and the Avista “responsibility.”  
 
Thank you for the opportunity to provide these documents to the Dispute Resolution Panel. 
 
Yours very truly, 

 
Rachael Paschal Osborn 
Spokane River Project Coordinator 
 
 
 
 
 

http://www.spokanecounty.org/utilities/rptdoc/2008jan/04-B%20Septic_Phosphorus_Study-FINAL.pdf
http://www.spokanecounty.org/utilities/rptdoc/2008jan/04-B%20Septic_Phosphorus_Study-FINAL.pdf
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October 30, 2009 
 
James Bellatty & David Moore 
Water Quality Section 
Washington Department of Ecology 
4601 N. Monroe 
Spokane, WA 99205 
 

Re:   Sierra Club & CELP comments 
Draft Spokane River and Lake Spokane Dissolved Oxygen TMDL  
(Pub. No. 07-10-073 (rev. 9/09)) 
 

Mr. Bellatty and Mr. Moore,  
 
These comments, submitted on behalf of Sierra Club and the Center for Environmental Law 
& Policy, are addressed to the latest draft of the Spokane River/Lake Spokane Dissolved 
Oxygen TMDL.   Sierra Club and CELP have commented extensively on previous drafts of 
the Spokane River Dissolved Oxygen TMDL.  We presume that previous comments are 
included as part of the administrative record for the September 2009 draft.  Because those 
documents number in the thousands of pages, we incorporate by reference all previous 
comments and all attachments, including: 

o Sierra Club comments on Spokane River Dissolved Oxygen TMDL (12-28-04) 
o Sierra Club/CELP comments on 2007 draft DO TMDL for Spokane River 

(11/13/07) 
o Sierra Club/CELP comments on May 2008 draft Dissolved Oxygen TMDL for 

Spokane River and Lake Spokane (6/24/08) 
 
General Comments 
 

1. The draft TMDL fails to set forth a “total maximum daily load.” 
 
The draft TMDL does not identify the pollutant loading capacity for the Spokane River Lake 
Spokane, daily or otherwise, and is therefore incomplete.  The load allocation (termed 
“responsibility”) assigned to Avista appears to represent a third of the pollutant loading to 
the Lake, but is not calculated.  The document also fails to quantify and analyze Idaho-
based phosphorus/nutrient loading to the Spokane River to establish boundary conditions. 
 

2. The draft TMDL fails to provide reasonable assurance that the dissolved oxygen 
water quality standard will be attained. 

 
a. Overall assumptions of the TMDL are flawed. 

 
Waste load allocations (WLAs) assigned to dischargers are premised on reduction of 
phosphorus (P) loading in the tributaries and P reduction or oxygen improvements to be 
accomplished by Avista.  As discussed below, the load reductions assigned to the tributaries 
and Avista are unrealistic and unattainable.  Nonetheless, these LAs will drive (are driving) 
the dischargers toward selection of less-than-optimal treatment technologies.  
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The Table 4 “projected flow rates” include as-yet unauthorized increase in flows at the City 
of Spokane WWTP and a new discharge permit for the Spokane County.  It is improper for 
the draft TMDL to assign WLAs for this new loading to the Spokane River when the plan 
itself does not include reasonable assurance that water quality standards can be achieved. 
 

b. Avista & Long Lake Dam 
 
Sierra Club & CELP support the allocation of partial responsibility for the Lake Spokane 
dissolved oxygen deficit to Avista Corp.  However, it appears that the allocated 
“responsibility” is exceptionally large and not attainable. 
 
As noted in Comment 1 above, the draft TMDL is deficient for its failure to identify the 
quantity of phosphorus loading that equates to the dissolved oxygen deficit.  We estimate 
through back-calculations that the load that is effectively being assigned to Avista equates 
to about 111 pounds per day.  The TMDL states that the current load (2001 conditions) 
equals about 350 lbs/day of total P and that a 66% reduction (i.e., 231 lbs/day) will be 
achieved in 10 years.  (TMDL, p. 24).  Summing the WLAs (Table 4) and LAs (Table 5), the 
total reduction from those sources will equate to 120 lbs/day.  Subtracting 120 from 231 
indicates that Avista’s responsibility will be 111 lbs/day.  As an initial problem, the TMDL is 
deficient for failure to provide even this basic analysis.  Avista’s “responsibility” is in reality 
a load allocation or LA.  Ecology is opening itself up to challenge by failing to properly 
identify and calculate this load as part of the standard TMDL equation (i.e., LA + WLA + 
MOS = TMDL). 
 
Avista cannot reasonably be expected to reduce phosphorus inputs into the Spokane River 
by 111 lbs/day.   Avista is not a discharger and has no control over phosphorus (and other 
oxygen-depleting substances) in the Spokane River.  This is critical because there are no 
examples of nonpoint source reduction or lake oxygenation at the levels that this draft 
would require of Avista.  The TMDL, and particularly the WLAs, should not based on 
unrealistic assumptions about Avista’s ability to reduce P or oxygenate, absent data and 
analysis that demonstrates that Avista’s “responsibility” can in fact be accomplished. 
 
Based on the allocation of this large “responsibility” to Avista, the TMDL has reduced the 
waste load allocations (WLAs) to the dischargers and created a WLA for Spokane County’s 
new treatment plant.  If Avista is unable to remove 111 lbs/day of phosphorus from the 
system (or offset the oxygen deficit caused by that loading), then the WLAs assigned to the 
dischargers are too high.    
 
The draft TMDL asserts that reasonable assurance is achieved because the terms of 
implementation for Avista’s “responsibility” are set forth in the Managed Implementation 
Plan section of the document.  But the MIP section does not identify or describe how Avista 
is expected to reduce phosphorus loading to Lake Spokane by 111 lbs/day.  In fact, Avista 
is not required to produce a WQAP for two years.  By deferring discussion of Avista’s plan 
for phosphorus reduction (or oxygen induction), the TMDL effectively defers the day when it 
will become clear that Avista cannot achieve its assigned “responsibility.”    
 
Sierra Club and CELP support assigning an enforceable phosphorus reduction/oxygen 
improvement LA to Avista and included such a provision in our settlement of the Avista 401 
Certification appeal earlier this year.  What our organizations did not agree to was a shift of 
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responsibility for phosphorus control from the dischargers to Avista to such a degree that 
water quality standards cannot be attained.   
 

c. Little Spokane River Load Allocation 
 
When the Little Spokane River is flowing near baseline conditions, flow is largely derived 
from groundwater, and phosphorus concentrations are usually less than 10 ug/l.  See 
Cusimano 2004, Table B-3.  The draft TMDL estimate for Little Spokane phosphorus 
concentrations at 0.019 μ/l are inconsistent with Ecology’s ambient data, and likely 
inaccurate.  Moreover, the draft TMDL contains no analysis to support the conclusion that a 
36% reduction from the actual low groundwater P concentrations could be achieved during 
the critical period.  As a result, the draft TMDL does not contain reasonable assurance that 
phosphorus loading from the Little Spokane River can be reduced as set forth in Table 5 and 
as required to achieve attainment of water quality standards (and to allow liberal WLAs for 
and increased loading from the point source dischargers). 
 

d. Hangman (Latah) Creek Load Allocation 
 
The draft TMDL does not contain reasonable assurance that phosphorus loading from 
Hangman Creek can be reduced by up to 50% as set forth in Table 5, as required to achieve 
attainment of water quality standards for dissolved oxygen (and to allow liberal WLAs for 
and increased loading from the point source dischargers). 
 
Department of Ecology water quality monitoring data for the station at the mouth of 
Hangman Creek reveal that phosphorus concentrations are very low.  See 
http://www.ecy.wa.gov/apps/watersheds/riv/station.asp?sta=56A070, incorporated by 
reference. 
 
The low concentrations (and associated P loading to the Spokane River) as measured in 
Hangman during the typical low flow, critical condition period raises the question of whether 
pollutant loading from Hangman could be significantly reduced as called for in the Spokane 
TMDL.  Pollutant loading is a function of flow and concentration.  Because flow in Hangman 
Creek will not be changed by any implementation activity, the only way to reduce loading by 
50% is to reduce the concentration of P by 50%.  The measured concentrations are already 
very low during dry conditions, and as a consequence, there is no reasonable assurance 
that the TMDL-mandated reductions can be achieved. 
 
The June 2009 Hangman Creek Fecal Coliform, Temperature and Turbidity Water Quality 
Improvement Report (Ecology Publication No. 09-10-030, available at 
http://www.ecy.wa.gov/biblio/0910030.html and incorporated herein by reference), 
provides a detailed review of BMPs and other activities that may be used to control non-
point source pollution in that watershed.  The Hangman Creek TMDL, at Tables ES-8 and 
ES-9, pp. 29-30, indicates that best estimates for reduction in total suspended solids, which 
may serve as a surrogate for reductions in phosphorus, top out at 26% in the upper 
Hangman area (which is in Idaho and outside the reach of the DO TMDL) and average 
around 16% in the lower Washington reaches.  The draft TMDL does not discuss these 
findings or indicate how Ecology has arrived at its estimates of up to 50% phosphorus 
reductions in Hangman Creek that are used as a basis for concluding that water quality 
standards in the Spokane River and Lake Spokane can be met.  Reasonable assurance is not 
only absent, it is contra-indicated. 
 

http://www.ecy.wa.gov/apps/watersheds/riv/station.asp?sta=56A070
http://www.ecy.wa.gov/biblio/0910030.html
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Finally, the new expansion of the critical season into March incorporates substantial new 
loading from Hangman Creek, inflating phosphorus loading presumably to support water 
quality trading or offsets  However, March loading has not been shown to affect water 
quality in Lake Spokane. Moreover, averaging March loading from Hangman Creek over the 
course of several months (rather than month-by-month loads as was set forth in the 2004 
TMDL) allows an averaging of tributary non-point source reduction benefits, which will not 
actually help reduce the harm to Lake Spokane. 
 

3. The margin of safety is improper. 
 
The “implicit margin of safety” (TMDL p. 40) is not rationally related to and does not 
address the actual and significant uncertainties in the plan, i.e., the questionably large load 
allocations assigned to the tributaries and Avista.  Because there are serious questions as to 
whether these allocations can be reduced to the levels called for, the margin of safety 
should identify additional methods for pollutant load reductions.  Use of the 10% 
exceedance flow as a margin of safety is irrelevant to the pollutant reduction uncertainties 
raised in the draft plan. 
 

4. The “reasonable assurance” discussion is inadequate. 
 
Despite excessive verbiage, the “reasonable assurance” section does not describe or analyze 
a basis for asserting that the phosphorus reduction percentages called for in the tributaries 
and the oxygen-deficit reduction activities assigned to Avista can in fact be accomplished.  
Flaws in this section include: 
 

o The continuing reliance on the “Delta Elimination Plan” concept is misplaced, given 
that dischargers are not eligible for non-point source reduction credit until after 
tributary LAs are met.  (Sadly, this new rule excluding discharger participation in 
non-point control is appropriate, given that this draft TMDL increases the WLAs for 
the point sources.)  Given the improbability of reducing tributary phosphorus in the 
percentages called for in Table 5, Delta Elimination is now out of reach, and is 
certainly not a basis for finding reasonable assurance. 

o While Sierra Club agrees with implementing a strategy of influent source reduction 
(e.g., dish detergent phosphate and fertilizer bans) as a strategy, no analysis is 
provided to indicate that such reductions translate to effluent reductions. 

o Spokane County has prepared a reasonable study of reclaimed water, but, as 
discussed below, this program is undermined by allocation of an illegal WLA to the 
County plant.  Likewise, the septic tank offset program will not comply with 
Washington’s water quality offset regulation.   

o Reference to the new Hangman Creek TMDL is appropriate, but there is no mention 
that that document indicates maximum reductions in TSS (which may serve as a 
surrogate for phosphorus) considerably less than what is required in this TMDL to 
achieve water quality standards. 

o There is no analysis to connect the Lake Coeur d’Alene Lake Management Plan to 
phosphorus reductions in the Spokane River and Lake Spokane.  Boundary conditions 
at Lake CdA indicate natural background concentrations, so it is unclear how nutrient 
reductions in that Lake will reduce Spokane River concentrations. 

o Continued monitoring and assessment to determine whether water quality standards 
are or are not being achieved does not equate to reasonable assurance that they will 
in fact be achieved.  
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o The general reference to Avista’s responsibilities under the 401 Certification does not 
provide reasonable assurance that Avista will be capable of meeting the 
requirements of this TMDL. 

o The increase in Post Falls Dam spill is not a guarantee that those flows will remain in 
the River over time.  Other factors, notably increased water right permitting in Idaho 
and increased groundwater pumping under Washington’s municipal water rights is 
not discussed and will have a negative effect on instream flows. 

 
In sum, the “reasonable assurance” section makes numerous unsupported statements about 
the benefit of various activities without providing analysis to demonstrate that most of the 
identified activities will have a positive impact on phosphorus concentrations or dissolved 
oxygen deficits.  Feel good language does not equate to reasonable assurance, especially in 
this circumstance in which the dischargers have been granted higher effluent limits, future 
loading capacity, a new permitted source – all based on assumptions about non-point 
source reductions. 
 

5. The WLAs must be water quality-based, not technology-based, limitations. 
 
Because the TMDL does not demonstrate with reasonable assurance that water quality 
standards can be met through load reductions in the tributaries and through Avista’s 
“responsibility,” the WLAs assigned to the dischargers must be based on water quality-
based limitations, not treatment technology capabilities (which are underestimated in the 
draft TMDL).  The assignment of WLAs for projected (year 2027) flows and for a new county 
treatment plant is illegal. 
 

6. Technology selection must be more stringent.  
 
Notwithstanding that the WLAs should be based on water quality limitations, the WLAs 
assumed in this draft of the TMDL for the municipal wastewater treatment plants do not 
represent the performance of existing treatment technology.  It is essential that this TMDL 
force the use of the best possible technology in order to (1) achieve the substantial 
phosphorus reductions necessary to attain water quality standards, and (2) minimize 
reliance on questionable LAs assigned to the tributaries and Avista.   
 
Per Appendix J (EPA memo re treatment technology) facilities around the country are 
routinely achieving phosphorus effluent reductions substantially lower than the target 50 μ/l 
called for in this TMDL.  As App. J notes, a number of these facilities are not required to 
achieve lower P limits and could possibly do better if such were required in the NPDES 
permits.  The report also equates “less-than” values with reported values, leading to the 
assumption that plants are achieving worse performance than reported.  Finally, it appears 
that analysis of P-reduction at other plants is based on year-round performance data, 
another factor that would tend to make average values worse.  Because the Spokane River 
dischargers will be subject only to spring-summer effluent limits for P, assumptions about 
available technology should be based on appropriate seasonal data that is analyzed for best 
performance capability.  
 

7. Spokane County is not eligible for a waste load allocation.  
 
As set forth in Sierra Club’s comments on the second draft of the DO TMDL, dated 11/13/07 
at pp. 45-48, Spokane County cannot obtain a new NPDES permit to discharge into the 
Spokane River.  It is improper to assign a waste load allocation or compliance schedule to 
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Spokane County, or to assume the efficacy of water quality offsets, for its as-yet un-built 
wastewater treatment plant.  Given the assignment of unattainable load reductions to the 
tributaries and Avista, there is no new capacity for NPDES discharges into the Spokane 
River.  Absent affirmative showing of new capacity, the draft TMDL improperly assigns a 
WLA to Spokane County. 
 
From a policy perspective, it is particularly disappointing that the draft TMDL assigns a WLA 
to Spokane County because the County has recently issued its Reclaimed Water Use Study 
(Final Report, June 26, 2009) indicating good potential for end uses of reclaimed water from 
the proposed new treatment plant.  See Spokane County Utilities Water Reclamation 
Program webpage, which includes substantial information, including the cited report, 
concerning reclamation and reuse of County WWTP wastewater, incorporated by reference, 
at http://www.spokanecounty.org/utilities/waterreclamation/content.aspx?c=2224.  
Assigning a WLA to the County raises false hopes that a critical season discharge permit is 
available and provides a major disincentive for aggressive pursuit of a zero discharge 
reclaimed water program. 
 

8. Spokane County’s water quality offset proposal is flawed. 
 
The Spokane County offset proposal, premised on the “septic tank elimination program” is 
an improper basis for assigning a waste load allocation for the County’s new wastewater 
treatment plant.  As set forth in Sierra Club’s 11/13/07 comments, the septic tank program 
does not qualify for water quality offsets as defined under Washington state’s water quality 
standards, WAC 173-201A-450.  Assumptions contained in the draft TMDL regarding 
existence, fate and transport of phosphorus in groundwater and consequent groundwater 
phosphorus loading to the Spokane River are incorrect.  It appears that these assumptions 
derive from a recent Spokane County study, which contradicts and is unsupported by 
Ecology’s own Dissolved Oxygen TMDL Technical Analysis and ambient data collection 
(Cusimano 2004).   
 
For technical and legal reasons, the County’s septic elimination proposal for water quality 
offsets is insufficient and will not support issuance of an NPDES discharge permit for the 
proposed new treatment plant.   
 
Even assuming that the septic elimination program could overcome its technical and legal 
deficiencies, and would reduce phosphorus loading in groundwater and therefore in the 
Spokane River, the program represents “double-dipping” in the Little Spokane River (LSR) 
basin.  LSR phosphorus is derived from SVRP Aquifer groundwater during the critical 
months.  The 36% reduction of the LSR load allocation called for in Table 5 (even if possible 
and we do not believe it is) will require reduction in groundwater phosphorus 
concentrations.  If the County is capable of reducing groundwater phosphorus discharges 
from the SVRP Aquifer to the LSR, it cannot claim offset credit for those reductions, because 
such reductions are already assumed to be a basis for assigning a WLA to the County in the 
first place. 
 
We would further ask, if septic tanks are considered to be contributing phosphorus to 
surface water via groundwater, why are they not subject to NPDES permitting?   
 
And further, why is Spokane County not required to impose a ban on construction of new 
septic systems?   Instead, the County has moved in the opposite direction, loosening 
standards for requiring septic systems to connect to sewer lines and proposing an 

http://www.spokanecounty.org/utilities/waterreclamation/content.aspx?c=2224


Sierra Club & CELP Comments  October 30, 2009  
Re:  Spokane River draft DO TMDL  Page 7 
 

 
 

amendment to the Spokane County Shoreline Master Program to allow septic systems to 
built closer to groundwater tables.    
 
 
Thank you for the opportunity to provide comments on the September 2009 Draft Spokane 
River and Lake Spokane Dissolved Oxygen TMDL. 
 
Sincerely, 
 

 
Rachael Paschal Osborn 
Spokane River Project Coordinator, Sierra Club 
 
cc:   U.S. Environmental Protection Agency 
 Spokane Tribe Water Quality Program 
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M E M O R A N D U M 
 

 
TO:     Doug Pineo  Shore lands and Environmental Assistance Program 
 
FROM:    Kim Sherwood   Water Quality Program 
 
DATE:    March 8, 2006 
 
 

S E P T I C    T A N K   A N D    D R A I N    F I E L D 
 

D E S I G N    F O R    N U T R I E N T    C O N T R O L 
 
The literature clearly shows that Septic Tanks followed by Drain field treatment and 
disposal of domestic wastewater effluents can be designed to protect groundwater 
resources from nutrient contamination.  The EPA prepared a DESIGN MANUAL entitled 
Onsite Wastewater Treatment and Disposal Systems (1) in October of 1990.  This manual 
clearly states that:  “Onsite systems are now gaining desired recognition as a reliable 
service at a reasonable cost, while still preserving environmental quality.”(1)  To achieve 
all the goals of preserving environmental quality requires that all the features of a 
properly designed drain field be given attention.  It is clear from the literature that the 
design of a drain field for the disinfection of the wastewater will nearly always be 
inadequate for the elimination of nitrate nitrogen, and will frequently be sub-optimal for 
the removal of phosphate from the wastewater.(1 and 2)  Several documents site vertical 
separations of about three feet as adequate for bacterial immobilization(1,2 and 3).  
Disinfection and BOD removal are sited as the reasons for suggesting a 3 foot vertical 
separation in the Washington State Guidance.(2)  The State of Washington Vertical 
Separation literature review even goes so far as to state that phosphate is readily absorbed 
onto soil particles.(2) This statement about the tendency of phosphate to be adsorbed onto 
soil surfaces is in general true.  But, the capacity of most soils particularly sandy soils in 
the Missoula Glacial Flood area of Washington is so low that a few years is all it will take 
to saturate this absorptive capacity.(1)  Nearly all significant lakes and streams in 
Spokane County are listed on the 303 d list of impaired waterbodies as a result of 
phosphate related low dissolved oxygen. (Liberty Lake is not on this list but has been 
heavily impacted by phosphate from septic drain fields in the past)  Proper design and the 
current code includes well over 10 feet of vertical separation from the seasonal high 
water table to limit phosphate transport in anaerobic soils near lakes and streams.(See 
Calculations below)  The horizontal separation of drain fields from lakes and streams 
should reflect the distance that anaerobic conditions are present around the lake or 
stream.  This distance will frequently be hundreds of feet around lakes and on the order 
of one hundred feet around the flood plains of streams and rivers.  Clearly more 
protective design criteria for Septic Tank Drain field systems must be used in order to 
limit nutrient pollution of surface and groundwater.  Reliance on simple Perc Tests, and 
pre-determined set backs and vertical separation from seasonal high groundwater levels is 
not preventing nutrient pollution.  As various articles in the recent literature state, it is not 



even preventing bacterial contamination of groundwater and peoples yards, and homes.(4 
and 5)  What is needed are expanded design criteria to meet a growing requirement for 
not only disinfection of sewage, but also control and treatment of nutrients.  
 
Suggested Shore Lines Management Requirements to Slow the Pollution of Lakes and 
Streams: 
 
Even high capacity Acid Soil Outwash has a limited capacity to hold phosphate (less than 
40 mg/100grams).(1)  The onset of anaerobic conditions causes the release of phosphate 
from soils saturated with phosphate. For these reasons it would seem prudent to regulate 
the amount of soil between the bottom of a drain field trench and any anaerobic soil 
conditions or anaerobic groundwater. 
 
If the requirement for citing a drain field was stated such that:  There must be at least 10 
feet of aerobic soils below any proposed drain field trench bottom and the onset of any 
seasonally anaerobic soil or seasonally anaerobic groundwater condition.  Then high 
transport anaerobic groundwater would be protected from drain field phosphate releases 
for at least 3.9 years, and may be protected in sandy Glacial Flood soils for as much at 39 
years.(See Calculations Below).  While much more protection for Northwest Lakes and 
Rivers may be desirable it should be remembered that this is just short term detention of 
phosphate, drain fields do not remove any phosphate from the environment they simply 
slow its travel to Lakes and Rivers. 
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C A L C U L A T I O N S 
 
 

How Many Years Until Phosphate Saturation of a 3 Foot Vertical Separation Drain field 
 
Input Data: 10 mg Phosphate/liter  Sewage Strength 

0.2 Gallons/Ft2-Day  Lowest Loading on fine Drain field Soils 
40 mg Phosphate/100 grams of Soil:  Maximum Phosphate Absorption 
(EPA) 
3 Foot of soil before Saturated Transport of Phosphate 
120 lbs./Ft3:  Maximum Dry Soil Density 

   
 
        1 liter            X      Gallon       X      Ft2-Day     X       40 mg Phosphate   X   3 Ft   X           
10 mg Phosphate        3.785 liters         0.2  Gallons           100 Grams Soil            1 Ft  
 
 
454 Grams Soil   X  120 lbs Soil   =        8627.769 Days 
   1 lbs Soil                    Ft3 

 

 

 

8628 Days  X  1 Year/365.25 Days    =         23.62 Years to Phosphate  
                                                                        Saturation  at 3Ft Separation 

 
10Ft/3Ft     X     23.62 Years      =     78.74 Years   on Exceptional Acid Soil Outwash  
                                                                                  With 10Ft Separation 
 
2 mg/40 mg   X   78.74 Years      =      3.94  Years    on Expected Low End Sandy Soils 
        With 10Ft Separation 
 
20 mg/40 mg   X  78.74 Years      =     39.4    Years    on Best Sandy Soils listed by the  
          EPA, With 10Ft Separation 
 
Separation should be taken from low absorption ANAEROBIC soils. 
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KETA WATERS (206) 236-6225 
6520 East Mercer Way (206) 919-1363 (cell) 
Mercer Island, WA 98040 joel@KetaWaters.com 
 

TECHNICAL MEMORANDUM 
 
 
To:  Rick Eichstaedt  

Center for Justice  
35 W. Main, Suite 300  
Spokane, WA 99201  

  
From:  Joel Massmann, Ph.D., P.E.  
 
Date:  October 8, 2007 
 
Subject: HDR, Onsite Sewage Disposal Systems Phosphorus Loading Estimate, 

Technical Memorandum prepared for Spokane County Division of 
Utilities, June 27, 2007. 

                         

I have reviewed the technical memorandum referenced above regarding phosphorus 
loading estimates to the Spokane River from on-site septic systems.  The HDR 
memorandum presents calculations aimed at estimating the amount of phosphorus that 
discharged to the Spokane River from septic systems that have been or will be replaced 
by sewer connections between the years 2001 and 2015.   It is my understanding that the 
phosphorus load from these eliminated septic systems will be used as an “offset” to help 
meet proposed phosphorus load reductions at the Spokane waste water treatment plant 
(WWTP).  
 
Conclusions that I have developed from my review include the following: 
 
• The estimated groundwater loading rate assumed in the HDR analysis is considerably 

larger than values reported in the literature.  The assumed values result in high 
estimates of phosphorus loadings and offsets. 
 

• The approach used in the HDR analysis neglects desorption of phosphorus after septic 
systems have been eliminated.  This desorption will result in continued loading to the 
Spokane River for years or decades after the septic systems have been removed. 
 

• The approach used in the HDR analysis is based on the Langmuir isotherm for 
estimating sorption capacities.  This isotherm may significantly under-estimate the 
amount of phosphorus that is retained on soil and aquifer materials.  This in turn 
results in over-estimates of the phosphorus loading rates and offsets. 
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• The estimated phosphorus loads to groundwater from 18.5% of the septic systems 
(1,461 systems) in the Spokane County Sewer Service Area is 28 lbs per day, based 
on HDR calculations.   

 
• The approach for estimating phosphorus loads to the Spokane River used by HDR is 

not conservative and does not provide a generous margin of safety. 
 
The sections that follow provide more detail regarding the basis for these conclusions. 
 
A. Summary of objectives, results and conclusions from the HDR memorandum 
 
These objectives of the HDR study are described in their memorandum as follows: 
 

“The main objective of this study is to estimate the P load from onsite sewage 
disposal systems to the groundwater and ultimately to the Spokane River System and 
then to quantify the reduction in P load to the overall Spokane River System 
resulting from the County’s efforts in connecting onsite sewage disposal systems to 
the Spokane County Regional Water Reclamation Facility” (page 21) 

 
The estimated phosphorus offset presented in the HDR memorandum for septic systems 
eliminated between 2001 and 2005 ranges from 3.8 to 6.3 lbs per year.  The estimated 
offset for septic systems that are expected to be eliminated between 2005 and 2015 
ranges from 8.4 to 14.0 lbs per year.  The calculations that were used to develop these 
estimates are summarized in Table 1.   
 
The conclusions provided in the HDR memorandum are summarized in the following 
excerpt: 
 

In summary, the approach used in this analysis for estimating breakthrough provides 
a generous margin of safety in that it underestimates historic P concentrations in 
effluent, underestimates historic hydraulic loading; overestimates P sorption 
capacity of soils; and ignores P movement into the groundwater system prior to full 
sorption capacity of the soil being reached. An additional margin of safety is added 
through the use of an aquifer retention coefficient of 50 to 75 percent. The analysis 
presented herein is provides an estimated range of P loads to the Spokane River 
System from onsite sewage disposal systems and the resulting reduction in loading 
associated with the STEP. Based on the analysis, a conservative P offset of 4,440 
lbs/yr (12.2 lbs/day) has been demonstrated, consistent with applicable regulations. 
As described in this document, the offset calculations are based on a number of 
assumptions and variables. Where available, the uncertainty in these variables were 
reduced by using site or area specific information. These variables, such a depth to 
groundwater and onsite sewage disposal system location, have low levels of 



KETA WATERS Review of Septic Loads Memorandum , page 3 of 6 
  
 

uncertainty. For variables with a greater level uncertainty, estimates were used that 
provided for a generous margin of safety.  (page 38) 

 
B. The estimated groundwater loading rate assumed in the HDR analysis is 

considerably larger than values reported in the literature.  The assumed values 
result in high estimates of phosphorus loadings and offsets. 

 
There are three main variables in Table 1 that control the estimated phosphorus loadings 
and resulting offsets: 1) the number of septic systems that have been or will be 
eliminated, 2) the percentage of these systems that were contributing phosphorus to the 
Spokane River in 2001, and 3) the phosphorus loading rate to groundwater from the 
septic systems.   
 
The estimated loads to the Spokane River presented in the HDR memorandum hinge on 
the phosphorus loading rate to groundwater from septic systems.  The loading rate 
assumed in the analysis was 7.3 lbs per year per septic system (page 24).  This value has 
both a direct and an indirect impact on the estimated loading rates and offsets.  The direct 
impact is that it controls the estimated amount of phosphorus that ultimately reaches the 
Spokane River under “break through” conditions.  The indirect impact is that it controls 
the percentage of systems that had broken through (i.e., were contributing phosphorus) to 
the Spokane River by 2001.   
 
The estimated value of 7.3 lbs per year is much higher than other reported estimates.  For 
example, the following excerpt is from the Tri State Water Quality Council1, one of the 
references included in the HDR memorandum: 
 

“The load to soils below a typical septic drainfield is estimated to be 25 lbs of 
nitrate and 4 lbs of ortho-phosphate annually. Some of these nutrients—
particularly phosphorous—are further removed by biological, geochemical, and 
physical filtering processes in the soil below the drainfield.  This process is quite 
variable depending on the type of soil, depth to groundwater, loading rate, age of 
system and other factors. The performance of soil filtration in removing nutrients 
below septic drainfields ranges from 10 to 40 percent for total nitrogen and from 
85 to 95 percent for total phosphorus. Using these numbers, one can reasonably 
estimate that a typical septic system discharges a total load of 19 lbs/year of 
nitrate and 0.4 lbs/year of orthophosphate to groundwater.” Emphasis added. 

 

                                                 
1 Tri State Water Quality Council, Septic System Impact on Surface Waters – A Review for the Inland 
Northwest, June, 2005, available at 
http://www.tristatecouncil.org/documents/05septic_system_impacts.pdf. 
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The value used in the HDR memorandum for phosphorus loads to groundwater (7.3 lbs 
per year) is greater than the amount that has been estimated for phosphorus loads to 
septic systems (4 lbs/year).  The approach used by HDR does not include biological and 
physical-chemical processes that permanently reduce the concentrations that reach 
groundwater.  The value of 7.3 lbs per year used in the HDR analysis is more than 18 
times higher than the estimated value from the Tri State Water Quality Council.   
 
If the groundwater loading rate of 0.4 lbs per year were used, and if the same percentage 
of systems were assumed to be at breakthrough in 2001 (18.5%), the total loads to the 
Spokane River listed in Table 1 would be reduced by a factor of 18. For example, the 
estimated load for systems retired between 2001-2005 would range from 0.2 to 0.3 
lbs/day, rather than from 3.8 to 6.3 lbs/day. 
 
A lower loading rate will also reduce the estimated percentage of “break through” 
systems that were discharging phosphorus to the Spokane River by 2001.  While this 
reduction cannot be easily quantified with the available information, it would be 
substantial.  Reducing the number of break-through systems would also reduce the offsets 
proportionally. 
 
C. The approach used in the HDR analysis neglects desorption of phosphorus after 

septic systems have been eliminated.  This desorption will result in continued 
loading to the Spokane River for years or decades after the septic systems have 
been removed. 

 
Some of the physical and chemical processes that cause phosphorus to be retained in soil 
and aquifer materials are reversible.  During periods when groundwater concentrations 
are increasing, the phosphorus is removed from the groundwater onto the soil and aquifer 
materials.  However, this sorbed phosphorus will re-enter the groundwater system at a 
later date as the discharges from the septic systems decrease.  This process is well 
documented.  For example, the HDR memorandum includes the following excerpt from a 
USGS study:2  
 

“While sewage discharge was stopped in 1995, researchers have found there is a 
large reservoir of sorbed P in the aquifer sediment that will continue to be a source 
of P (desorption) for decades. This P has been documented discharging into the 
surface water and causing eutrophication.” (page 11) 

 

                                                 
2 McCobb, T, D.R. Leblanc, D. A. Walter, K.M. Hess, D.B. Kent, and R.L. Smith.  Phosphorus in a 
Ground-Water Contaminant Plume Discharging to Ashumet Pond, Cape Cod, Massachusetts. Water-
Resources Investigations Report 02-4306 USGS, 1999, available at 
http://pubs.usgs.gov/wri/wri024306/pdfs/wrir024306.pdf. 
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The process of desorption and subsequent remobilization has not been included in the 
HDR analysis.  This process will cause phosphorus loads to continue to the Spokane 
River for years or decades after the source (i.e., the septic system) has been removed.  
The length of time until the discharges are stopped will depend largely on the amount of 
phosphorus that is reversibly-sorbed to the soil.   
 
D. The approach used in the HDR analysis is based on the Langmuir isotherm for 

estimating sorption capacities.  This isotherm may significantly under-estimate 
the amount of phosphorus that is retained on soil and aquifer materials. 

 
The HDR analysis uses the Langmuir isotherm to estimate the amount of phosphorus that 
is retained on soil and aquifer materials.  In their summary paragraph reproduced in 
Section A above, HDR concludes that their approach is conservative because it 
“overestimates P sorption capacity of soils.” 
 
Using the Langmuir isotherm will underestimate the total retention capacity of the soil.  
This is described in the following excerpt:3 
 

Estimates of the capacity of the soil to retain phosphorus are often based on 
sorption isotherms such as the Langmuir model (Ellis and Erickson, 1969; Sawney, 
1977; Sawney and Hill, 1975; Sikora and Corey, 1976; Tofflemire and Chen, 1977). 
This method significantly underestimates the total retention capacity of the soil 
(Anderson et al., 1994; Sawney and Hill, 1975; Sikora and Corey, 1976; Tofflemire 
and Chen, 1977). This is because the test measures the chemi-sorption capacity but 
does not take into account the slower precipitation reactions that regenerate the 
chemisorption sites. These slower reactions have been shown to increase the 
capacity of the soil to retain phosphorus by 1.5 to 3 times the measured capacity 
calculated by the isotherm test (Sikora and Corey, 1976; Tofflemire and Chen, 
1977). In some cases the total capacity has been shown to be as much as six times 
greater (Tofflemire and Chen, 1977). These reactions can take place in unsaturated 
or saturated soils (Ellis and Childs, 1973; Jones and Lee, 1977a, b; Reneau and 
Pettry, 1976; Robertson et al., 1990; Sikora and Corey, 1976). (page 3-31 emphasis 
added). 

 
Increasing the retention capacity of the soil above the values that are determined using 
the Langmuir isotherm will reduce the phosphorus loading to the groundwater and to the 
Spokane River during septic system operations.  Increasing the retention capacity of the 
soil will also reduce the estimated percentage of “break through” systems that contributed 

                                                 
3 U.S. EPA, Onsite Wastewater Treatment Systems Manual, Office of Water, Office of Research and 
Development, U.S. Environmental Protection Agency, EPA/625/R-00/008, February 2002, available at 
http://www.epa.gov/nrmrl/pubs/625r00008/html/625R00008.htm. 
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phosphorus to the Spokane River in 2001.   Each of these reductions will in turn reduce 
the offset that results from replacing septic systems with sewer hookups. 
 
E. The approach for estimating phosphorus loads to the Spokane River used by 

HDR is not conservative and does not provide a generous margin of safety. 
 

In their summary paragraph reproduced in Section A above, HDR concludes that their 
analysis results in a “a conservative P offset of 4,440 lbs/yr (12.2 lbs/day)” and that 
“estimates were used that provided for a generous margin of safety.”  As described in 
comments provided above, the estimated loads and offsets are likely overestimated 
because of the relatively large value assumed for the loading rates from septic systems to 
the groundwater.  The loads and offsets are also likely over-estimated because of 
assumptions related to the Langmuir isotherm and neglecting biological and irreversible 
physical-chemical reactions that would increase the total retention capacity.   
 

Table 1 – Summary calculations used to estimate phosphorus offsets 
Variable or estimate 2001-2005 2005-2015 

Estimated number of septic systems eliminated 3,415 7,900 
Percentage of systems contributing phosphorus to river  18.5% 18.5% 
Number of systems retired that contributed phosphorus 631 1,461 
Phosphorus loading rate to groundwater (lbs/yr/system) 7.3 7.3 
Total load to groundwater from retired systems (lbs/day) 12.6 28.0 
Total load to the Spokane River (upper estimate) 6.3 14.0 
Total load to the Spokane River (lower estimate) 3.8 8.4 
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Technical Memorandum 
 
 

Date: 27 June 2006 
To: Rick Eichstaedt, Center for Justice 
From: Gary Andres, Sr. Hydrogeologist?, PBS&J 
Re: Review of HDR Phosphate Study Report 
 
¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  ¦  
 
This memorandum presents a summary of a review of a Technical Memorandum developed by HDR for 
Spokane County entitled Onsite Sewage Disposal Systems Phosphorus Loading Estimate, dated May 31, 
2006.  I understand that this review may be forwarded to the Washington State Department of Ecology. 
 
Overview and General Comments  
 
The HDR Memo provides an estimate of Phosphorus (P) loading to the SVRP aquifer from onsite sewage 
disposal systems or septic systems.  The loading is determined by using County information on the 
number and age of existing systems and average effluent volume and concentration values.  The study 
then uses assumed soil parameters and depth to aquifer information to estimate P loading.  The loading is 
calculated by adding the mass of P that reaches the aquifer as soil adsorption capabilities are 
overwhelmed (breakthrough) to P mass reaching the aquifer by bypassing soil adsorption through rapid 
infiltration where there isn’t time for P to attach to the soil.  All of the P loading to the SVRP is then 
assumed to reach the Spokane River. 
 
This study could certainly provide the basis for more detailed studies considering the comments discussed 
below.  One way the Memo could be improved would be to include much of the information presented in 
table or graph form to better illustrate the assumptions and results. 
 
Specific Comments 
 
If this evaluation is to be used as anything more than an initial estimate of P loading to be followed by 
further study then several weaknesses are worth pointing out.  These weaknesses include: 
 

1. A lack of evaluation of the impact that variations of certain assumptions have on the calculations; 
2. Not considering some additional factors that may impact P loading; 
3. Absence of field data that support the conceptual model of P migration in the subsurface; and 
4. The conservative nature of the evaluation that likely overestimates P loading to the Spokane 

River.  
 
Because of the uncertainty involved with assumptions used in the analysis , P loading to the SVRP should 
be expressed as a range rather than a specific number.  Certain parameters used are assumptions of 
average conditions without field data to support them (such as the P adsorption capacity of soil or effluent 
volume/concentration) and even those averages vary in the literature.  It would greatly enhance the study 
and benefit future investigators to conduct a sensitivity analysis to show how the estimated loading varies 
as each parameter is varied within reason.  This information should be illustrated with tables or graphs. 
 
The conceptual model of P migration in the subsurface does not appear to consider the leaching of sorbed 
P due to precipitation events or irrigation.  These additional flushes of water through the soil column may 
very well increase the amount of P migrating down to the aquifer.  In addition, the competition of P with 
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other parameters for sorption sites on the soil is not considered, which may also increase the amount of P 
loading to the aquifer. 
 
In order to determine a viable average annual amount of P loading, seasonal variations should be 
evaluated to see if loading varies as a function of time.  The transient nature of parameters used in the 
calculations such as effluent volume (seasonally variations in the waste people generate) or those yet to be 
considered (seasonal variations in irrigation or precipitation and infiltration events) needs to be addressed. 
 
Models of natural systems all require assumptions, with good ones presenting field data that support the 
conceptual model of the system and verify the accuracy of the model to predict phenomenon.  This study 
could be enhanced or potential flaws revealed with the collection of field or laboratory data to support the 
nature of the proposed P migration mechanisms.  One example of this might be a study of isolated septic 
systems of various age with data collected on effluent volume and P concentration, P concentrations with 
depth in the soil, and P concentrations with depth in the percolating infiltration water. 
 
Last, the study makes the overly conservative assumption that all P reaching the SVRP subsequently 
reaches the Spokane River.  It is well known at this point that SVRP water discharges via three routes, the 
Spokane River, the Little Spokane River, and underflow to Long Lake.  Therefore some percentage of the 
calculated P loading will not reach the Spokane River based on this alone.  Additionally, the proximity of 
the P loading for each system to the river may be an important factor in how much actually reaches the 
river.  The further away from the river the longer the P needs to travel to reach it, increasing the potential 
mass may be removed through mechanisms such as adsorption or even extraction by wells. 
 
While it may be beyond the scope of the HDR evaluation, the nature of P loading to the river could be 
better understood by employing the groundwater flow model being developed as part of the Bi-State 
study of the SVRP that is nearing completion.  The MODFLOW model could easily be expanded to 
include the solute transport code MT3D (they are designed to work together) with simulations developed 
to explore the geographic variations in P migration within the aquifer and resulting spatial variations in 
loading to the river. 
 
 
Offset Applicability 
 
One of the motivating factors for the HDR study is that Spokane County is attempting to use its septic 
elimination program as a water quality offset to allow the construction of a new sewage treatment plant, 
which would certainly add new phosphorus to the river.  Under Ecology's regulation on offsets (WAC 
173-201A-450), the County must document its proposed offset as follows: 
  
   (c) The technical basis and methodology for the water quality offsets is documented through a technical 
analysis of pollutant loading, and that analysis is made available for review by the department. The 
methodology must incorporate the uncertainties associated with any proposed point or nonpoint source 
controls as well as variability in effluent quality for sources, and must demonstrate that an appropriate 
margin of safety is included. The approach must clearly account for the attenuation of the benefits of 
pollution controls as the water moves to the location where the offset is needed. 
 
Based on the wording of the regulation it appears that the HDR study falls short of this based on the 
weaknesses discussed above.  The study does not quantify uncertainty in both P loading and migration to 
the river, address variability in the effluent quality, provide an appropriate margin of safety (no sensitivity 
analysis), or account for attenuation as P migrates in the SVRP.  Potential ways to address these are 
discussed above. 
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Technical Memorandum 
 
 

Date: 15 January 2007 
To: Rick Eichstaedt, Center for Justice 
From: Gary Andres, Sr. Hydrogeologist, PBS&J 
Re: Review of HDR Phosphorous Loading Estimate Technical Memorandum 
 
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ 
 
This memorandum presents a summary of a review of a Technical Memorandum developed by HDR for 
Spokane County entitled Onsite Sewage Disposal Systems Phosphorus Loading Estimate-Final Draft 
Revision #1, dated October 18, 2006.  The previous final draft of this Technical Memorandum, dated May 
31, 2006 was reviewed by PBS&J and documented in a Technical Memorandum dated June 27, 2006. 
 
Side by side comparison of the two draft versions reveals that the revised draft is nearly identical to the 
May 31 version.  Some additional language has been added to clarify the approach used, but the 
calculations and results are the same.   
 
Criticisms of the May 31 draft are reiterated below followed by an assessment of whether or not the 
perceived shortcomings have been rectified in this revision. 
 

1. A lack of evaluation of the impact that variations of certain assumptions have on the calculations. 
 
Because of the uncertainty involved with assumptions used in the analysis, P loading to the SVRP 
should be expressed as a range rather than a specific number.  Certain parameters used are 
assumptions of average conditions without field data to support them (such as the P adsorption 
capacity of soil or effluent volume/concentration) and even those averages vary in the literature.  
It would greatly enhance the study and benefit future investigators to conduct a sensitivity 
analysis to show how the estimated loading varies as each parameter is varied within reason.  
This information should be illustrated with tables or graphs. 

 
The revised draft still does not provide this type of sensitivity analysis.  Aside from varying the 
soil/aquifer retention factor, none of the other parameters were varied over the ranges cited or provided in 
the literature.  This remains a potential flaw in the analysis, for although the study uses average or 
recommended values in most cases, the parameters are not known for certain and could be different from 
the assumed values so bracketing things seems a more appropriate approach.  
 
 

2. Not considering some additional factors that may impact P loading. 
 
The conceptual model of P migration in the subsurface does not appear to consider the leaching 
of sorbed P due to precipitation events or irrigation.  These additional flushes of water through 
the soil column may very well increase the amount of P migrating down to the aquifer.  In 
addition, the competition of P with other parameters for sorption sites on the soil is not 
considered, which may also increase the amount of P loading to the aquifer. 

 
In order to determine a viable average annual amount of P loading, seasonal variations should 
be evaluated to see if loading varies as a function of time.  The transient nature of parameters 
used in the calculations such as effluent volume (seasonally variations in the waste people 
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generate) or those yet to be considered (seasonal variations in irrigation or precipitation and 
infiltration events) needs to be addressed. 

 
Seasonally variations are still not addressed in the revised draft, which only presents an annual average 
approach.  The impact of flushing is also not considered.  Although the study uses a conservative 
approach and incorporating flushing would likely increase the calculated amount of phosphorous entering 
the SVRP at times, it is a process that should still be addressed.  
 
 

3. Absence of field data that support the conceptual model of P migration in the subsurface. 
 

Models of natural systems all require assumptions, with good ones presenting field data that 
support the conceptual model of the system and verify the accuracy of the model to predict 
phenomenon.  This study could be enhanced or potential flaws revealed with the collection of 
field or laboratory data to support the nature of the proposed P migration mechanisms.  One 
example of this might be a study of isolated septic systems of various age with data collected on 
effluent volume and P concentration, P concentrations with depth in the soil, and P 
concentrations with depth in the percolating infiltration water. 

 
No additional field data is included in this revised draft, nor are there any recommendations for doing so 
in the future. 
 
 

4. The conservative nature of the evaluation that likely overestimates P loading to the Spokane 
River.  

 
Last, the study makes the overly conservative assumption that all P reaching the SVRP 
subsequently reaches the Spokane River.  It is well known at this point that SVRP water 
discharges via three routes, the Spokane River, the Little Spokane River, and underflow to Long 
Lake.  Therefore some percentage of the calculated P loading will not reach the Spokane River 
based on this alone.  Additionally, the proximity of the P loading for each system to the river may 
be an important factor in how much actually reaches the river.  The further away from the river 
the longer the P needs to travel to reach it, increasing the potential mass may be removed 
through mechanisms such as adsorption or even extraction by wells. 

 
The study uses a soil/aquifer retention factor to account for the phosphorous entering the SVRP that does 
not reach the Spokane River.  This approach was also used in the first version, but in this draft the 
purpose of the calculation is clarified.   
 
The soil/aquifer retention factor is intended to account for phosphorous in the groundwater that gets 
adsorbed on its way toward the river or removed by pumping.  It is essentially a “fudge” factor that 
cannot be evaluated to any degree of accuracy to its validity as it accounts for a couple of different 
processes that are not analyzed to any great degree.  Phosphorous entering the SVRP travels different 
distances depending upon location before reaching the aquifer, so for example if all of the loading 
occurred adjacent to the river the amount entering the river would be greater than if it were all entering 
the aquifer further away, yet the calculated amount using the soil/aquifer retention factor would be the 
same.   
 
It is also impossible to evaluate the applicability of the factor to account for pumping.  Instead, the study 
could have used an analysis like that done to estimate the annual average loading from capture zones to 
calculate the mass removed by pumping. 
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There is also no accounting for the fact that some portions of the aquifer do not discharge to the Spokane 
River. 
 
The study would still benefit from a table and/or bar graph summarizing the calculations.  A table like this 
would be useful: 
 
Phosphorous Loading Calculations Summary 

Component Over Aquifer Spokane County Service Area 
Breakthrough-All 9,750 6,290 
Breakthrough- Retention 0.5 4,870 3,150 
Breakthrough- retention 0.7 2,920 1,890 
Pre-Breakthrough 261 52.2 

Total: 3,181-5,131 1,942-3,202 
Simplified Method 16,300-27,100 9,900-16,500 
Annual Avg SVRP Load 3,890-4,440  
All units in lbs/yr 
 
Overall, the study, as previously mentioned, does a good job at developing phosphorous loading estimates 
from very little site specific data.  Conservatism is built in at several steps, such as not accounting for 
systems outside the aquifer boundary but within the recharge area.   
 
On the other hand, where more detail could have been used it wasn’t, such as using a generic soil/aquifer 
factor to account for several more complex factors.  Another key limitation to this is the absence of any 
uncertainty or sensitivity analysis.  The document should include a clear statement of the limitations of 
the analyses and indicate how rough the estimates are, and it should also include recommendations for 
steps needed to improve the accuracy of the analysis, such as identifying parameters that would be worthy 
of a field data collection program to better pin down values. 
 
 
Offset Applicability 
 
This is repeated from the previous tech memo following the review of the first draft, but it is still 
applicable: 
 
One of the motivating factors for the HDR study is that Spokane County is attempting to use its septic 
elimination program as a water quality offset to allow the construction of a new sewage treatment plant, 
which would certainly add new phosphorus to the river.  Under Ecology's regulation on offsets (WAC 
173-201A-450), the County must document its proposed offset as follows: 
  
   (c) The technical basis and methodology for the water quality offsets is documented through a technical 
analysis of pollutant loading, and that analysis is made available for review by the department. The 
methodology must incorporate the uncertainties associated with any proposed point or nonpoint source 
controls as well as variability in effluent quality for sources, and must demonstrate that an appropriate 
margin of safety is included. The approach must clearly account for the attenuation of the benefits of 
pollution controls as the water moves to the location where the offset is needed. 
 
Based on the wording of the regulation it appears that the HDR study still fall short.  The study does not 
quantify uncertainty in both P loading and migration to the river, address variability in the effluent 
quality, provide an appropriate margin of safety (no sensitivity analysis), or account for attenuation as P 
migrates in the SVRP. 
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2.1 Sierra Club to Spokane County Commissioners (12‐1‐08) 



Upper Columbia River Group 
 

Box 413 

Spokane, Washington 99210 
www.idaho.sierraclub.org/uppercol/ 

  

  

 
December 1, 2008 
 
Honorable Bonnie Mager 
Honorable Todd Mielke 
Honorable Mark Richard 
Spokane County Commissioners 
Spokane, Washington 
 
 Re:  Spokane County DBO Contract Comments 
 
Dear Spokane County Commissioners, 
 
Thank you for the opportunity to provide additional comments regarding the draft design-
build-operate contract for the County’s proposed wastewater treatment plant.  These 
comments are submitted on behalf of Sierra Club Upper Columbia River Group and the 
Center for Environmental Law & Policy, and have been prepared with the assistance of the 
Center for Justice.  As before, we urge the Commissioners to reconsider the technology 
choices it has made to date – before the commitments become irrevocable.   
 

1. The County should not commit by contract to the design, construction and 
operation of a wastewater treatment plant which, as currently designed, is 

ineligible for requisite permits and state funding.  

 
The County is committing over $127 million dollars to build a wastewater treatment plant 
that relies on discharge to the Spokane River.   In order to discharge into the river, the 
County must first obtain a § 404 permit from the Corps of Engineers, which in turn requires 
a §401 certification from Ecology.  33 U.S.C. § 1341; Ch. 173-225 WAC.  The purpose of a § 
401 certification is to ensure that a project requiring a federal permit is in full compliance 
with the salient provisions of the CWA and state law.   A § 401 certification may not be 
issued if the proposed activity does not have the appropriate NPDES permit or will cause or 
contribute to violations of state water quality standards.   
 
Because the County is building a new plant at a site for which no plant existed, it is a new 
discharger under federal and state law. Under these laws, existing dischargers who 
discharge into critically impaired waters and who are unable to meet necessary water 
quality standards may be given compliance schedules to meet these standards; new 
dischargers may not. Instead, new dischargers like the County must meet water quality 
standards upon commencement of discharge. The policy behind these regulations 
accommodates the costs and equities associated with forcing existing facilities to upgrade 
versus requiring new facilities to incorporate the latest technologies.  “This distinction is 

based on the concept that new facilities have the opportunity to install the best and most 
efficient production processes and wastewater treatment technologies.”1   
 

                                                         
1 Rules and Regulations, EPA, 40 C.F.R. Parts 122, 134, and 125, National Pollutant Discharge 
Elimination System Permit Regulations, 49 Fed. Reg.  37998 (September 26, 1984).    
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The Spokane River and Lake Spokane are critically impaired for the pollutant phosphorus. 
As a result, all Washington State Spokane River dischargers must reduce phosphorus 
concentrations in their discharge to background levels, or at least 10 ug/l.  Although there 
are other plants in the country meeting this limit through various technologies, the County’s 

chosen technology, MBR, cannot.2   
 
Nevertheless, the Draft TMDL holds out the possibility of an NPDES permit through offsets 
from septic tank elimination.  This is unavailing for several reasons.  First, in a 2007 
decision, the Ninth Circuit found there is nothing in the Clean Water Act or its regulations 
that provides an offset for new dischargers discharging pollution into impaired waters.3 
Second, even if offsets were allowed to new dischargers, it is doubtful the County can 
demonstrate phosphorus reductions from its elimination program in a scientifically 
defensible manner.   
 
To date, there has been no study with source-specific data sufficient to differentiate 
between human-caused phosphorus loading such as that from septics and natural 
background loading in area groundwater.  Although the County tendered a memorandum on 
loading from septic systems to Ecology, peer reviewers, including scientists from Ecology, 
Sierra Club, and the County’s current consultants on its Nonpoint Source Study, found the 

study insufficiently rigorous to meet credibility standards.4 Ecology found the study failed to 
quantify uncertainty in phosphorus loading and migration to the river, address variability in 
the effluent quality, provide an appropriate margin of safety, or account for attenuation as 
phosphorus migrates through the aquifer.  Likewise, Sierra Club experts found the study 
failed to utilize scientifically defensible procedures and analyses.  Finally, at the October 23, 
2008 meeting of the Spokane County Nonpoint Source Advisory Committee, GEO Engineers 
presented findings regarding its review of the credible studies and data on phosphorus from 
nonpoint sources contributing to low dissolved oxygen in the Spokane River and Lake 
Spokane. GEO Engineers reported that the  County’s memorandum by HDR was rejected 
because it lacked data supporting its conclusions.5     

                                                         
2 The following examples are taken from EPA’s Advanced Wastewater Treatment to Achieve Low 

Concentration of Phosphorus at 
http://yosemite.epa.gov/r10/water.nsf/Water+Quality+Standards/AWT-Phosphorus.  None of these 
plants were required to achieve the low phosphorus concentrations as those required in this 
watershed.  Hence it is likely they could achieve even better performance if required.  See:   

 Breckenridge S.D., Farmer’s Korner WWTP, CO, capacity – 3 mgd; Type of treatment – BNR, 
chemical addition, filtration; Ave. Effluent Phosphorus Concentration – 7 ug/l ;Range of 
monthly ave. phos. concentrations – 2 to 3 ug/l; 

  Summit County Snake River WWTP, CO, Capacity – 2.6 mgd; Type of treatment – BNR, 
chemical addition, filtration, Ave. Effluent Phosphorus Concentration – 10 ug/l, Range of 
monthly ave. phos. concentrations – 10 to 40 ug/l; 

  Stamford WWTP, Stamford, NY, Capacity – 0.5 mgd; Type of treatment –Chemical addition, 
filtration; Ave. Effluent Phosphorus Concentration – 11 ug/l, Range of monthly ave. phos. 
concentrations – 5 to 60 ug/l;  

 Walton WWTP, Walton, NY, Capacity – 1.55 mgd, Type of treatment – Chemical addition, 
filtration, Ave. Effluent Phosphorus Concentration – 10 ug/l; Range of monthly ave. phos. 
concentrations – 5 to 60 ug/l.  

3 Friends of Pinto Creek, 504 F.3d. 1007 (9th Cir. 2007).  
4 Onsite Sewage Disposal Systems Phosphorus Loading Estimate, May 31, 2006 (HDR).  
5 Exhibits 1A-1D.  Also attached is a letter from the Spokane County Commissioners to Jay Manning, 
Director of the Washington State Department of Ecology, regarding the County’s noncompliance with 

the GMA and the consequent suspension of SRF funding.  In this letter, the commissioners state, “The 
septic systems are one of the primary non-point sources contributing to documented violations of 
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Without offsets or a technology that would meet the stringent phosphorus limits required by 
the TMDL, the County is ineligible for an NPDES permit and hence ineligible for funding 
through the State Revolving Fund Loan Program (SRF).  Moreover, SRF funding is 
unavailable without an approved facilities plan.  In 2003, the County applied for an 
estimated $ 73.5 million loan for its facility. By law, contracts for these loans must be 
signed within a year.  In 2004, Ecology gave the County notice that as designed, its facilities 
plan was ineligible for an SRF loan.6  However, Ecology agreed to release up to $8.5 million 
to allow the County an opportunity to revisit the shortcomings of its facilities plan.  
Unfortunately, the County declined to address alternatives in a substantive fashion over the 
past four years.  Currently, Ecology has only issued a conditional approval of the County’s 
facilities plan.  Until the plan is amended by providing seasonal out of river discharge or 
utilizing a technology that will meet water quality standards, Ecology cannot issue final 
approval nor can it commit more SRF funding.  
 
The County should not commit taxpayer funds for the building of plant that cannot be 
permitted or finally approved and will not be eligible for federal and state funding.  The 
County should utilize the remaining money in its $8.5 million loan to address the plan’s 

deficiencies prior to entering into a contract.  
 

2. It is fiscally irresponsible for the County to sign a 20 year contract with a 

private corporation for the design, construction and operation of a plant the 

design and cost of which are unclear.  

 
Under the regulations governing State Revolving Fund loans, the County must demonstrate 
that design, build, operate (DBO) is the most cost-effective alternative for procurement.  
(WAC 173-98-800.)   It is not clear that the Draft Service Contract (DSC) contains 
appropriate safeguards to provide incentives for efficiency and disincentives for cost 
escalation through privatization of the entire process.   
 
Proponents of public-private projects often base their support on purported efficiencies in 
the private sector forged through competition.  Here, there is arguably no competition. 
CH2M HILL was one of only two companies who bid on the project.  Moreover CH2M HILL 
already services the largest wastewater facility in the area, the City’s.  
 
Private corporations are not public servants.  Their allegiance is to their shareholders, not 
the public, and their primary motive, some would say duty, is profit. Clearly, no private 
corporation would enter into this contract without a guaranteed profit.  
 
In the context of a DBO contract for wastewater services, profit is generally a percentage of 
the total amount the company spends on the construction, operation, and maintenance of 
the facility.  Private companies thus have an incentive to unnecessarily inflate the costs in 
all areas.  The upshot: A contractor will never spend $1 million to do a job when it can 
spend $10 million and thereby earn a higher fee. So, contractors actually earn more money 
by wasting taxpayer money. 
 

                                                                                                                                                                                     

dissolved oxygen water quality standards in the Spokane River and Lake Spokane.”  To date, there is 

no data supporting this statement.  See Ex. 2D 
6 Exhibits 2A-2C.  
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The higher the cost of construction, operation, repair and maintenance, the higher the 
profit.   Because the public guarantees 100% payback on the costs, the contractor here has 
a guaranteed upside to spending more of our money.  Additionally, any part of the profit 
that goes to corporate headquarters as profit is lost to this community.     
 
By contrast, a facility built or at least operated by the local government has legal incentives 
and duties to cut-costs where possible while keeping quality high.  Cost savings, or profit, 
are reinvested rather than distributed to shareholders and money spent on the facility and 
its employees stays in the community.  
 
The DSC does not assuage concerns about privatization of this essential service.  Although 
the DSC appears to contain a “Fixed Design/Build Price” of $127,300,000 (Art. VII, § 7.4(B), 
this price is subject to the many adjustments and formulae outlined in subsection (C) as 
well as reimbursement for state and use taxes.   Under the facilities plan, upon which the 
design is based, the contractor’s overhead and profit are fixed at 10% of the unit process 
costs while the contractor’s engineering, administrative and legal costs are fixed at 25% of 
the total construction costs. (Final 2007, 2006 Amendment, ch. 9, Table 9-1.)   
 
It is unclear what profit level is built into the DSC “fixed price,” but it clearly is otherwise 
the contractor would have no incentive to bid.   The design, for which the contractor is 
responsible, is not yet complete (Art. IV § 4.4) making it unlikely that the “fixed price” will 

not undergo revisions.  Thus, as drafted, the DSC is hardly transparent and the taxpayer 
can easily anticipate costs much higher than those cited.   Moreover, to the extent the DSC 
is actually a cost-plus contract, it is not eligible for SRF funding. (WAC 173-98-110.)  
 
Additionally, the DSC provides a service fee based on the formulae set forth in Art. XIII as 
well as a 10 % mark-up for contingency and other costs for the performance of its major 
repair and replacement obligations to third persons.  It is unclear whether the contractor 
has complete discretion to enter into subcontracts or whether these are also subject to the 
state’s rules on bidding for government contracts. Nevertheless, given the profit 
requirement, there is an incentive to spend more than necessary.   
 
The two largest components of O&M costs in MBR plants are membrane replacement and 
energy costs.7  Indeed, the membrane cassettes are included in the major repair and 
replacement charges under this contract.  Despite recent improvements in MBR technology, 
these are still subject to fouling requiring costly repair and replacement.(Id.) Although the 
DSC cites a lifespan of 20 years, the literature values show a  lifespan somewhere between 
three and seven or eight years. (A16-6.)  Repair and replacement are likely to be a large 
expense. According to the DSC, there are six membrane cassettes with a unit price of $ 
178,226 each, for a total of $1.3 million.  It is likely that these repairs and replacements will 
be made by the vendor resulting in increased costs to the taxpayers and profit to CH2M 
HILL.  
 
The energy costs of MBR plants remain 30 to 50% higher than more conventional 
technologies as well – a cost that will be passed on to taxpayers and will not impair the 

                                                         
7 The Bottom Line, Experts Evaluate the costs of municipal membrane bioreactors, Water Environment 

& Technology (2008).  See also Mass transfer coefficient determination of a two-phase flow for an UF 

membrane in a side-stream MBR, MBR Network (2008) at www.mbr-network.eu.mrb-
database/literature-details.php?VID=104.   
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contractor’s bottom line.8 Where the same entity chooses the design, builds the plant and 
operates it, and the taxpayer reimburses all expenses, there is every incentive to increase 
costs throughout the life of the plant.  
 
It is common sense that a private corporation must charge more for running a plant than a 
local entity.  The County should retain control of this plant.     
 

3. CH2M HILL’s record as a service provider for the public sector raises 

concerns about its future performance.  

 
CH2M HILL and its subsidiaries have a checkered past in providing services to the public.  
According to the Project on Government Oversight’s Federal Contractor Misconduct 

Database, CH2M HILL was the subject of at least six enforcement actions from 2000 to 
2006.  These included the following:  
 
1/1/06 – A $2,000,000 criminal fine was levied against OMI, a CH2M Hill subsidiary, by the 
Department of Justice under a Deferred Prosecution Agreement for violations at two 
wastewater treatment facilities in Connecticut.  Pursuant to the agreement, OMI was 
required to contribute $2 million to community projects and take other agreed upon steps to 
enhance CWA compliance procedures at the two facilities.  The violation related to the 
failure to comply with sampling and reporting requirements.  
 
3/10/05 - A $ 316,250 fine was levied against a CH2M HILL subsidiary by the Department of 
Energy for safety and operational events, including multiple personnel contamination events 
at the Hanford Tank Farms.  
 
12/17/03 - An undisclosed settlement with the Department of Energy regarding alleged 
discrimination and a pattern of reprisal  in violation of whistleblower protection provisions of 
various environmental laws on the part of CH2M HILL Hanford Group, Inc. 
 
8/29/03 – An $82,500 fine by the Department of Energy against the CH2M HILL subsidiary 
regarding noncompliance in the areas of quality improvement, failure to correct known 
quality problems, ineffective management assessments, failures to follow established 
procedure, and profound inattention to detail, reluctance to report events, and attempts to 
conceal problems by personnel.  
 
6/25/00 – A $50,000 fine by the Department of Energy against the CH2M HILL subsidiary 
based on quality problems with the procurement of safety class piping which could have 
resulted in “significant consequences to the public and the environment.”9  
 
Other incidents involving this corporation include the following: 
 

 In Spokane, a judge ordered CH2M HILL to pay an estimated $ 6 million in 
connection with the 2004 death of a City employee when the roof of a digester at 
Spokane’s wastewater treatment plant collapsed.10   

 

                                                         
8 MBR Network, 2006.  
9See http://www.contractormisconduct.org.   
10 See  http://www.kxly.com/Global/story.asp?S=9198152&nav=menu683_2_10. 
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 In Stockton, California, OMI, the water division of Colorado-based CH2M HILL, and 
Thames Water were awarded a 20-year, $600 million contract to privatize the city’s 

water department.  Due to rising rates, increased leakage, skyrocketing maintenance 
backlogs, constant staff turnover, and an eight million gallon sewage spill that 
contaminated a mile-long stretch along the San Joaquin River popular for swimming, 
these companies were voted out.  As reported, the CH2M HILL managers at the plant 
failed to notice the spill for 10 hours and failed to notify the public for another three 
days.   Upon resuming control over the system, the city faced a huge backlog of 
maintenance problems requiring millions to fix.11  

 
 In August 2008, the City of East Cleveland filed a $14 million lawsuit in Cuyahoga 

County Common Pleas Court against the local and global offices of CH2M HILL as 
well as the city’s former mayor and a local businessman over a contract to provide 
utility services. The suit alleged that under the contract, CH2M HILL was paid $3.9 
million to provide Water Department services that the city had provided for only $1.4 
million.12   

 
 On July 7, 2005, a CH2M HILL subsidiary spilled 85 gallons of radioactive waste at 

the Hanford Plant for which it faces potential fines.  
 

 In Los Angeles, the Department of Water and Power sued CH2M HILL for allegedly 
overcharging the utility up to $4.5 million on the Owens Valley restoration, according 
to a city audit.13   

 
 According to the Associated Press, CH2M HILL was once more fined $82,500 for 

violating nuclear safety requirements at Hanford which resulted in employee 
contamination with radioactivity on Sept. 21, 2005 and another in March.14  

 
 In 2003, federal agents seized documents and computer files from wastewater plants 

operating by OMI in Santa Paula, California.  In June of 2006, the company settled 
the complaint in which it had been charged with “unlawful, unfair or fraudulent acts.”  

See Thirst, Fighting the Corporate Theft of our Water, A. Snitow and D. Kaufman 
(2007) citing “OMI Pulling Out as Santa Paula Wastewater Treatment Operator,” 
Santa Paula Times, Feb. 11, 2004; C. Miller, “Two OMI Plants in Hot Water,” 

Stockton Record, Mar. 19, 2003; Press release from County of Ventura District 
Attorney, http://da.countyofventura.org/06-051.htm, June 29, 2006.  

 
The performance of private contractors has grown by 200% during the Bush administration 
with a correspondent increase in government spending and decrease in oversight.  Given 
the lack of transparency governing the true costs of this contract in conjunction with this 
company’s reported problems in fulfilling government contracts, we would urge the County 
not to enter into contract with CH2M HILL and to operate the facility itself on behalf of the 
public.  We would also urge the County to increase transparency and incentives for cost 
control in any contracts it signs for the design and construction of its County wastewater 
treatment services.   

                                                         
11From “Drinking at the Public Fountain, The New Corporate Threat to Our Water Supplies,” Alan 
Snitow and Deborah Kaufman (Copyright 2008).   
12 See http://www.naplesnews.com/news/2008.   
13 See http://ronkayela.com/2008/08/. 
14See http://www.nytimes.com/2006. 
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4.  Scalability and Effectiveness of Dual Sand Technology 

 
During the public hearing, Commissioner Mielke questioned whether other technologies, 
such as continuous backwashing upflow dual sand (CBUDS), have been developed above 1 
million gallons per day (MGD).  EPA Region 10's recent report, entitled Advanced 
Wastewater Treatment to Achieve Low Concentration of Phosphorus, provided a detailed 
assessment of treatment technologies achieving very high levels of phosphorus removal. 
 
A copy of this report is attached (Ex. 3A).   This report made several important conclusions 
regarding treatment technologies such as CBUDS: 
 

 The cost of applying tertiary treatment for phosphorus removal is affordable, when 
measured by the monthly residential sewer fees charged by the municipalities that 
operate these exemplary facilities.  The monthly residential sewer rates charged to 
maintain and operate the entire treatment facility ranged from as low as $18 to the 
highest fee of $46.  

 There appeared to be no technical or economic reason that precludes other 
dischargers from using any of the tertiary treatment technologies that are employed 
at these WWTPs. Any of these technologies may be scaled as necessary to fulfill 
treatment capacity needs after consideration of site specific conditions.  

 Other pollutants that commonly affect water quality such as biochemical oxygen 
demand, total suspended solids, and fecal coliform bacteria are also significantly 
reduced through these advanced treatment processes.  

 
It is important to note that MBR technology was not considered by the EPA report as a 
phosphorus removal technology worth evaluating as part of it evaluation.  Indeed, this 
conclusion is mirrored by the comments recently submitted by Veolia that indicated that 
other technologies are more effective in phosphorus removal.  The finding of EPA's report 
are consistent with the attached chart, completed as part of a technology review in New 
York, which indicates that the performance and operation of a CBUDS is superior to the 
County's proposed microfiltration technology.  See attachment (Ex. 3B) 
  
As far as scalability of CBUDS technology, based upon review of the available literature and 
discussions with engineers from vendors (including BlueWater and Parkson), there is no 
reason why CBUDS filters cannot be scaled to any size application, including Spokane 
County's proposed facility.   There are numerous examples of large CBUDS: 
  

 The Walton and Stamford WWTPs in New York have peak treatment capacities of 4.5 
and 1.5 MGD, respectively.  Each of these installations has demonstrated 
outstanding phosphorus removal performance.  These plants are featured in the 
attached EPA report. See attachments (Ex. 3C). 

 BlueWater filters will be installed at a WWTP in Marlborough, Massachusetts, which 
will have an average design capacity of 4 MGD and peak hydraulic capacity of 12 
MGD.  BlueWater is also getting excellent P-removal results in Florida. See 
attachment (Ex. 3D). 

 The Moscow, Idaho WWTP is installing Parkson filters which will be run in single 
stage mode during the winter and as two stage filters during the summer.  The 
average daily flow is 2.25 to 2.50 MGD with peak flows approach 6 MGD. 

 The LOTT Budd Inlet Advanced WWTP installed Parkson filters with at least 1 MGD 
capacity to generate reclaimed wastewater.  
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Other examples of the application of Parkson’s CBUDS filters to both a water and 
wastewater treatment setting in a variety of ranges (including many over 1 MGD) are 
detailed in the attached chart (Ex. 3E). 
 

5.  Cost-Effectiveness Wastewater Treatment 

 
Finally, we would reiterate that the County has failed to date to prepare a cost-effectiveness 
analysis that compares the various technologies available that could achieve better 
phosphorus removal results and/or produce Class A reclaimed water.  Until such an analysis 
is produced and objectively considered by the County, it is not in the public interest to enter 
into a contract for construction of any plant, and certainly not the expensive facility 
proposed by CH2MHill. 
 
Thank you for the opportunity to provide these additional comments. 
 
Yours very truly, 

 
Rachael Paschal Osborn 
Executive Director, Center for Environmental Law & Policy 
Spokane River Project Coordinator, Sierra Club Upper Columbia River Group 
 
And on behalf of: 
 
Rick Eichstaedt, Attorney 
Bonne Beavers, Attorney 
Center for Justice 
 
Attachments: 
EXHIBIT 1  

 1A) DOE letter to Bruce Rawls, Feb. 8, 2007 
 1B) Gary Andres, Review of HDR Phosphate Study Report, June 27, 2006 
 1C) Gary Andres, Review of HDR Phosphorus Loading Estimate, Jan. 15, 2007 
 1D) Joel Massman, Technical Memorandum re Review of HDR Onsite Sewage Disposal 

Systems Phosphorus Loading Estimate, Oct. 8, 2007 
 
EXHIBIT 2 

 Letters re: SRF funding  
 2A) Dept. of Ecology to Spokane County, Nov. 7, 2003 
 2B) Dept. of Ecology to Spokane County, Aug. 2, 2004 
 2C) Dept. of Ecology to Sierra Club, Aug. 18, 2004 
 2D) Spokane County to Dept. of Ecology, Aug. 12, 2008 

 
EXHIBIT 3 

 3A) USEPA, Advanced Wastewater Treatment to Achieve Low Concentration of Phosphorus, 
April 2007. 

 3B) USEPA & NYC DEP/NYS DOH 1998 Comparison of 2 Filter Technologies 
 3C) Walton Effluent Total Phosphorus Time Series for 2003, et al. 
 3D) Blue Water Technologies, Blue Pro Pilot Project Report (Feb. 2008) 
 3E) DynaSand D2 Advanced Filtration Systems Reference List 
 3F) Hook, G., “The Ultimate Challenge for Technology: 0.02 mg/l Effluent Total Phosphorus” 
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2.2 Sierra Club comments on Spokane County WWTP DEIS (5‐24‐04) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

May 24, 2004 
 
Bruce Rawls     Delivered by Hand  
Spokane County Utilities  
1026 West Broadway Avenue 
Spokane, WA 99260-0430 
 
Re:  Comments -  Spokane County Waste Water Treatment Facilities  

                 Plant Draft 2004 Supplemental EIS  
 
Dear Mr. Rawls:  
 

The following comments are submitted on behalf of the Upper Columbia River 
Group of the Sierra Club and The Center for Justice in response to your invitation to 
comment on the findings of the Draft 2004 Supplemental EIS for the Spokane County 
Wastewater Treatment Plant.   
 
1. On page 3-16, the County represents that Ecology will issue a National Pollutant 
Discharge Elimination System (NPDES) permit for the new treatment plant.  To the 
contrary, it is our understanding that there are significant questions as to whether Ecology 
can lawfully issue an NPDES permit under both the Clean Water Act (CWA) and the 
state laws governing water quality standards.  Moreover, both EPA and Ecology made 
this clear to the County in writing and in meetings from February through May of 2004.   
(See also Exhibit 1, 2-2-04 letter from EPA to Ecology.)   Although an NPDES permit is 
required to discharge wastewater into the river, there is nothing in the DEIS indicating 
these unresolved problems or discussing planned alternatives should the County be 
ineligible for an NPDES permit. This is a grave omission that renders the DEIS not only 
misleading but significantly deficient.  
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As EPA makes clear in its 2-2-04 letter, there are two primary reasons why it is unlikely 
the County qualifies for a permit.  First, there is no waste load allocation for the County 
for phosphorus under the current TMDL, a clean-up plan which itself is not protective of 
the river.  Second, Ecology’s most recent technical evaluation of the river shows that 
during critical periods, there is no loading capacity for pollutants that exert an effect on 
dissolved oxygen concentrations without degrading water quality. Exhibit 1, page 1, ¶ 3.  
Thus, because the river has no assimilative capacity left for these pollutants, Ecology 
cannot authorize new discharges that would further degrade water quality.  40 
C.F.R.122.4(i); WAC 173-201A-310; -510.  See also RCW 90.48.520.  

 
The EPA’s concerns about the County’s permit derive from the Clean Water Act.  The 
objective of the CWA is to "restore and maintain the chemical, physical and biological 
integrity of the nation's waters." 33 U.S.C. § 1251(a). To that end, the Act seeks to 
eliminate "the discharge of pollutants into navigable waters" and to attain "water quality 
which provides for the propagation of fish, shellfish, and wildlife and provides for 
recreation in and on the water." 33 U.S.C. § 1251(a)(1),(2).  Under Section 303(d) of the 
CWA ( 33 U.S.C. § 1313 (d)), states must identify waterbodies within their boundaries 
that do not meet water quality standards and establish a priority for ranking those polluted 
water bodies based on the severity of the pollution and the type of use of that waterway. 
33 U.S.C. § 1313(d)(1)(A).  Pursuant to this section, Washington has identified segments 
of the Spokane River and Long Lake as water quality impaired.   

 
Section 303 (d) also requires each state to determine how much of a pollutant a 
waterbody can endure before its quality becomes impaired. This determination is known 
as the Total Maximum Daily Load ("TMDL") calculation. The TMDL calculation must 
be made on a waterbody-specific and pollutant-specific basis wherever a pollution 
problem has been identified and other regulatory approaches are not resolving the 
problem. The TMDL must then establish waste load allocations for all point source 
dischargers and load allocations for non-point sources to ensure that the sum of all 
pollutants does not exceed the TMDL.  In other words, the CWA requires each state to 
identify the maximum amount of each type of pollutant that a water body can handle 
without violating water quality standards. See 33 U.S.C. § 1313(d)(1)(C).  

 
A National Pollutant Discharge Elimination System (“NPDES”) permit is required for all 
discharges of a pollutant. 33 U.S .C. § 1342(a).  The Washington State Department of 
Ecology (Ecology) issues these permits subject to review by the federal Environmental 
Protection Agency (EPA).  33 U.S.C. § 1342(a)(5) and (b). Under the regulations to the 
CWA, there can be no "new source" or “new discharger” if the discharge will contribute 
to a violation of water quality standards. 40 C.F.R. § 122.4(i). Thus, there cannot be a 
new source or a new discharger if the waterbody is a water quality impaired waterway 
unless the state completes a TMDL for that segment beforehand and allocates waste loads 
sufficient to protect water quality standards. Id. 

 
There is an existing TMDL for phosphorus in Long Lake that establishes waste load 
allocations for the current point source dischargers.  According to the EPA, however, the 
loading capacity for phosphorus in the current TMDL is not protective of water quality.  

http://web2.westlaw.com/find/default.wl?DB=1000546&DocName=33USCAS1313&FindType=L&AP=&RS=WLW4.04&VR=2.0&FN=_top&SV=Split&MT=LawSchool&UTid=%7bE7E47ADE-2312-43F3-B7F5-D93E557BCA10%7d
http://web2.westlaw.com/find/default.wl?DB=1000546&DocName=33USCAS1313&FindType=L&AP=&RS=WLW4.04&VR=2.0&FN=_top&SV=Split&MT=LawSchool&UTid=%7bE7E47ADE-2312-43F3-B7F5-D93E557BCA10%7d
http://web2.westlaw.com/find/default.wl?DB=1000546&DocName=33USCAS1313&FindType=L&AP=&RS=WLW4.04&VR=2.0&FN=_top&SV=Split&MT=LawSchool&UTid=%7bE7E47ADE-2312-43F3-B7F5-D93E557BCA10%7d
http://web2.westlaw.com/find/default.wl?DB=1000546&DocName=33USCAS1313&FindType=L&AP=&RS=WLW4.04&VR=2.0&FN=_top&SV=Split&MT=LawSchool&UTid=%7bE7E47ADE-2312-43F3-B7F5-D93E557BCA10%7d
http://web2.westlaw.com/find/default.wl?DB=1000546&DocName=33USCAS1342&FindType=L&AP=&RS=WLW4.04&VR=2.0&FN=_top&SV=Split&MT=LawSchool&UTid=%7bE7E47ADE-2312-43F3-B7F5-D93E557BCA10%7d
http://web2.westlaw.com/find/default.wl?DB=1000547&DocName=40CFRS122%2E4&FindType=L&AP=&RS=WLW4.04&VR=2.0&FN=_top&SV=Split&MT=LawSchool&UTid=%7bE7E47ADE-2312-43F3-B7F5-D93E557BCA10%7d


Sierra Club/Center for Justice 
Comments – Draft EIS Spokane County Wastewater Treatment Plant 
Page 3 of 7 
 

Moreover, a modeling assessment was completed in February 2004 that found the River 
is over-allocated for pollutants, including phosphorus, that deplete oxygen and that 
current dischargers must cut back on their pollution effluents.  Wash. Dept. of Ecology, 
Spokane River and Lake Spokane (Long Lake) Pollutant Loading Assessment for 
Protecting Dissolved Oxygen, Publ. No. 04-03-006 (February 2004); Ecology Data 
Summary: Spokane River and Lake Spokane (Long Lake) Pollutant Loading Assessment 
for Protecting Dissolved Oxygen, Publ. No. 03-03-023 ( August 2003).  Ecology is 
scheduled to complete a new TMDL for pollutants that affect dissolved oxygen which 
will replace the existing phosphorus TMDL.   Because Washington has not yet prepared 
the new TMDL for the Spokane River, however, no new loading may occur.  40 C.F.R. § 
122.4.   As a result, no matter the level of treatment proposed by the new plant, the 
County cannot contribute new loading to the River.   

 
The federal regulations also require that state water quality standards must control all 
pollutants that “will cause, have the reasonable potential to cause, or contribute to an 
excursion above any State water quality standard.”  40 C.F.R. 122.44(d)(1)(i).  
Washington’s Surface Water Quality Standards require that waste discharge permits must 
insure that discharges meet the state’s water quality standards and will not cause or 
contribute to a violation of water quality criteria.  WAC 173-201A-510.  Additionally, 
under the statute governing the review of operations prior to issuance of a permit, no 
discharge of toxicants shall be allowed that would violate any water quality standard.  
RCW 90.48.520.  Consequently, under both the CWA and the State’s Water Quality 
Standards, the County cannot discharge lawfully into the River until a new TMDL is in 
place that provides for a waste load allocation.  And, given the recent studies, it is 
doubtful that the County will receive a waste load allocation given the condition of the 
River.   
  
There is also substantial concern that the County’s plant would violate the downstream 
water quality standards of the Spokane Tribe.  Under the EPA, tribes have the authority 
to establish NPDES programs in conjunction with the EPA.  And EPA has the authority 
to require upstream NPDES dischargers to comply with downstream tribal standards. See  
33 U.S.C.A. §§ 1311, 1341, 1342, 1377. See also City of Albuquerque v. Browner, 97 
F.3d 415 (10th Cir.).  The Spokane Tribe has a dissolved oxygen standard of 8 mg/L.  
According to the DEIS, Table 3-1, p. 3-16, the proposed plant’s discharge requirements 
are lower than the Tribe’s, a violation of their standards and in turn, of the CWA.  
 
For the above reasons, there are grave doubts as to the County’s ability to obtain an 
NPDES permit to discharge into the river.  In light of these, the County had a duty under 
the State Environmental Protection Act (SEPA) to disclose these unresolved conflicts and 
concerns in the DEIS and to study, develop, and describe appropriate alternatives to 
discharge into the river. See  RCW 43.21C.030(c) and (e).  During the comment period 
on May 12, 2004, many citizens queried the County about what studies were conducted 
into such alternative technologies as land application, reclamation, reuse, biological 
treatment, and conservation.  Several named specific cities where such techniques had 
been successful.  Although the County indicated verbally that it had conducted such 
studies, the public had no ability to ascertain their depth, quality or appropriateness.  

http://web2.westlaw.com/find/default.wl?DB=1000546&DocName=33USCAS1311&FindType=L&AP=&RS=WLW4.04&VR=2.0&FN=_top&SV=Split&MT=Westlaw
http://web2.westlaw.com/find/default.wl?DB=1000546&DocName=33USCAS1341&FindType=L&AP=&RS=WLW4.04&VR=2.0&FN=_top&SV=Split&MT=Westlaw
http://web2.westlaw.com/find/default.wl?DB=1000546&DocName=33USCAS1342&FindType=L&AP=&RS=WLW4.04&VR=2.0&FN=_top&SV=Split&MT=Westlaw
http://web2.westlaw.com/find/default.wl?DB=1000546&DocName=33USCAS1377&FindType=L&AP=&RS=WLW4.04&VR=2.0&FN=_top&SV=Split&MT=Westlaw
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The SEPA requires more from the County, especially in light of the new data. It is not 
fiscally, environmentally, or socially responsible for the County to proceed as planned 
with this project without taking a hard look at technological alternatives to discharge in 
the river.  
 
The County’s inability to obtain a discharge permit and the consequent need to examine 
new treatment and management alternatives is directly tied to the County’s siting 
decision.    A zero discharge alternative would relieve the County from the need to site 
near the Spokane River or in a neighborhood such as East Central.   Substantive factors 
for site selection might change dramatically depending on treatment technology.  For 
example, if the County chooses to land apply some or all of its treated effluent, neither 
the Playfair nor Stockyards site would be appropriate for such an approach.  Similarly, if 
the County elects to adopt an aggressive re-use program, there may be more suitable sites 
that are better situated to deliver treated water for beneficial use (e.g., location near golf 
courses or other businesses that could use treated wastewater). 
 
The DEIS contains no analysis of site location for the proposed plant in view of the 
County’s NPDES permitting dilemma.  We would note that Sierra Club specifically 
asked the County to conduct this analysis in the DEIS in a scoping comment letter 
submitted at the County’s invitation in March.  Because the DEIS does not contain this 
analysis it is deficient and must be re-drafted for another round of public review and 
comment. 
  
Additionally, SEPA requires the County to consult with and obtain comments of any 
public agency which has jurisdiction by law or special expertise with respect to any 
environmental impact involved, to provide the public with copies of such comments, 
statements or views, and to ensure that these accompany the proposal through the existing 
agency review processes.  RCW 43.21C.030(d).  Thus the County had a duty to make 
public EPA’s views and statements and to ensure that these accompanied the proposal 
through the review process. RCW 42.21C.030(e).   By failing to do so, the County 
violated SEPA.  
 
2. Page 3-17, ¶ 1 provides: “Since it is anticipated that the initial NPDES permit will 
be issued before Ecology finalizes the TMDL for DO, the initial effluent limits will be 
interim and could be more restrictive in future permit cycles.”   

 
This is not in accordance with the law.  As noted above, federal regulations prohibit 
issuance of a permit if discharge will violate water quality standards.  40 C.F.R. 122.4(i).  
Further, new sources or dischargers must be in compliance upon commencement and 
may not obtain a schedule of compliance. WAC 173-201A-510(4)(a). As stated by the 
EPA, Washington state water quality standards prohibit “establishing a compliance 
schedule for new dischargers to achieve compliance with effluent limitations necessary to 
protect water quality.  These regulations require that treatment and control of pollutants 
in the effluent from a new discharge be adequate to protect water quality at the time 
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discharge is commenced.” (Exhibit 1 at 2, ¶ 3).  The County may not defer compliance 
with the new TMDL.  The DEIS is inaccurate.  
 
3. The County intends to fund its new treatment plant partially from the Clean Water 
Act State Revolving Fund (SRA).   As stated by EPA, eligibility for these funds is 
predicated on operations that can be legally permitted to discharge.  Because the 
County’s proposed discharge is likely to violate state water quality standards, it can not 
be legally permitted to discharge into the river.  The DEIS not only failed to address 
appropriate alternatives to discharging into the river, it failed to discuss whether or not 
these funds would be available for alternative sites.  
 
4. Fact Sheet, page i, ¶ 1, states:  “This proposal is based on the assumption that 
Spokane County will continue to provide wastewater management services to the new 
City of Spokane Valley.  If the new City chooses not to have Spokane County provide 
wastewater management services, then the proposal may change substantially.”   
 
The State Environmental Protection Act (“SEPA”) requires the County to address, in 
detail, alternatives to the proposed action as well as recommended courses of action in 
the proposal which involve unresolved conflicts concerning uses of available resources. 
RCW 43.21C.030)(c)(iii);(e).   Here, the County admits that the entire proposal is based 
on an assumption and not a confirmed agreement from the Valley, and admits that, 
should the Valley not participate, the proposal would change substantially.  Nevertheless, 
the proposal omits any discussion as to how the project would change should the Valley 
choose not to participate.  The SEPA requires the County to address in depth appropriate 
alternatives involving unresolved conflicts.  By failing to address this issue, the County 
violated SEPA.   

 
5. Pages 1-6, ¶ 6, 1-7, ¶1, state:  The City is interested in participating in the regional 
plant….”  And “The City has stated an intention to make a portion of the site available 
for use by the County as a wastewater treatment plant.” 

Once again, the proposal is based on an assumption and entirely fails to address 
the impact and changes to the proposal should the City decide not to participate with the 
County in this project or to make the Playfair site available. 
 
6. On page 1-15, it states that, upon operation, treatment plant vehicles and trucks 
would add an additional 52 – 74 trips per day.  These include 24 trucks per day, 
presumably septic haulers, or approximately 3 trucks per hour, from midday through the 
afternoon hours.  DEIS, p. 3-86, ¶ 1.  The DEIS concludes these would have little impact 
on the local transportation system.  DEIS, p. 3-87, ¶ 1. The neighborhoods near the 
Playfair site include residential areas and light commercial businesses.  It is hard to 
imagine that three huge trucks passing each hour for  seven hours in the middle of the day 
would not significantly impact the enjoyment and use of those in these neighborhoods.  
The DEIS does not explain how or why the passage of these large trucks would not 
impact the residents of this area.  
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5. Given that the County will probably not get a permit to discharge into the River, 
the County should withdraw its proposal to site the plant near the East Central 
Neighborhood.  As stated in our scoping comments of 3/4/04, the East Central 
Neighborhood, a low and moderate income neighborhood that provides important 
affordable house and business sites to our city, has and will continue to suffer as the locus 
of a variety of public works projects.  Most notably, I-90 expansion and the proposed 
north-south freeway will both remove existing housing and businesses, in significant 
numbers, from the neighborhood.  As such, it is inappropriate for the County to propose 
to use the largest available parcel in that neighborhood for wastewater treatment – a use 
that will bring no jobs or commercial opportunities to the neighborhood.  The reality is 
that the benefits of the wastewater treatment plant will accrue to many, while the burden 
will fall on East Central.   It is no small irony that the City of Spokane’s need to treat 
storm water running off the higher-income South Hill neighborhoods is driving your site 
selection process.   
 
Economic impacts are appropriate for consideration under SEPA, especially when 
considered in balance with environmental impacts.  As the Washington Supreme Court 
said in 2000: “SEPA does not require that those evaluating a proposed action consider 
environmental factors alone. Rather, the essential factors balanced frequently are the 
substantiality and likelihood of environmental cost and economic cost.”  Kucera v. Dep’t 
of Transportation, 140 Wn.2d 200, 224 (2000). 
 
Here, the continued targeting of the East Central Neighborhood for public works projects 
will lower property values and potentially adversely affect the quality of the human 
environment and human welfare.  Spokane County must consider these potential impacts, 
including conducting a cumulative impacts analysis that examines what will happen if 
and when these various projects come to fruition. 
 
The East Central Neighborhood, a low and moderate income neighborhood that provides 
important affordable house and business sites to our city, has and will continue to suffer 
as the locus of a variety of public works projects.  Most notably, I-90 expansion and the 
proposed north-south freeway will both remove existing housing and businesses, in 
significant numbers, from the neighborhood.  As such, it is inappropriate for the County 
to propose to use the largest available parcel in that neighborhood for wastewater 
treatment – a use that will bring no jobs or commercial opportunities to the 
neighborhood.  The reality is that the benefits of the wastewater treatment plant will 
accrue to many, while the burden will fall on East Central.   It is no small irony that the 
City of Spokane’s need to treat storm water running off the higher-income South Hill 
neighborhoods is driving your site selection process.   
 
Economic impacts are appropriate for consideration under SEPA, especially when 
considered in balance with environmental impacts.  As the Washington Supreme Court 
said in 2000: “SEPA does not require that those evaluating a proposed action consider 
environmental factors alone. Rather, the essential factors balanced frequently are the 
substantiality and likelihood of environmental cost and economic cost.”  Kucera v. Dep’t 
of Transportation, 140 Wn.2d 200, 224 (2000). 
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Here, the continued targeting of the East Central Neighborhood for public works projects 
will lower property values and potentially adversely affect the quality of the human 
environment and human welfare.  Spokane County must consider these potential impacts, 
including conducting a cumulative impacts analysis that examines what will happen if 
and when these various projects come to fruition. 
 
Thank you again for the opportunity to comment.  The Sierra Club and the Center for 
Justice look forward to a comprehensive, objective and realistic assessment of the 
environmental impacts associated with treatment plant siting. 
 
Sincerely,  
 
 
 
Bonne W. Beavers 
Attorney at Law 
On Behalf of Sierra Club, Upper Columbia River Group, and  
Center for Justice 
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2.3 Spokane County Onsite Sewage Disposal Systems Phosphorus Loading Estimate (Final, 6‐27‐07)  
 
This document may be accessed on-line at: 
http://www.spokanecounty.org/utilities/rptdoc/2008jan/04-
B%20Septic_Phosphorus_Study-FINAL.pdf 

http://www.spokanecounty.org/utilities/rptdoc/2008jan/04-B%20Septic_Phosphorus_Study-FINAL.pdf
http://www.spokanecounty.org/utilities/rptdoc/2008jan/04-B%20Septic_Phosphorus_Study-FINAL.pdf
http://www.spokanecounty.org/utilities/rptdoc/2008jan/04-B%20Septic_Phosphorus_Study-FINAL.pdf


 
 

 
 

Spokane County 
ONSITE SEWAGE DISPOSAL SYSTEMS 
PHOSPHORUS LOADING ESTIMATE 
Technical Memorandum 
 
Prepared for: 
Spokane County  
Division of Utilities 
1026 West Broadway Avenue 
Spokane, WA 99260 
 
Final  
June 27, 2007 
 
Prepared by: 

412 East Parkcenter Blvd. 
Suite 100 
Boise, ID 83706 
(208) 387-7000 
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2.4 Sierra Club comments on Spokane County WWTP Facilities Plan (2‐7‐07) 
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3.1 Letter, James Bellatty, Dept. of Ecology to Bruce Rawls, Spokane County (3‐14‐08) 
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