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ORDINANCE NO. 571 

AN ORDINANCE ADOPTING AN UPDATED AND AMENDED CITY OF 
WILSONVILLE WASTEWATER FACILITY PLAN AND REPEALING ORDINANCE 
447. 

WHEREAS, the City currently has a Wastewater Facility Plan that was adopted by 

Ordinance 447 on August 7, 1995; and 

WHEREAS, ORS 197.175 requires cities to prepare, adopt, and implement 

Comprehensive Plans consistent with statewide planning goals adopted by the Land 

Conservation and Development Commission; and 

WHEREAS, ORS 197.712 (2)e requires cities to develop and adopt a public facilities 

plan for areas within an Urban Growth Boundary containing a population greater than 2,500 

persons and shall include rough cost estimates for projects needed to provide sewer, water, and 

transportation uses contemplated in the Comprehensive Plan and Land Use Regulations; and 

WHEREAS, the Wastewater Facility Plan is a support document to the City's 

Comprehensive Plan; and 

WHEREAS, HDR Engineering, Inc. has prepared a Wastewater Facility Plan Update 

(attached as Exhibit A) and presented said Plan to the Planning Commission on November 12, 

2003; and 

WHEREAS, in developing the new Wastewater Facility Plan, the City has sought to 

carry out federal, state, and regional mandates, provide for alternative improvement solutions to 

minimize expense, avoid the creation of public nuisances, and maintain the public's health, 

safety, welfare, and interests; and 

WHEREAS, the Wilsonville Planning Commission adopted Resolution No. 02PC05 and 

recommends that the City Council adopt the Wastewater Facility Plan Update; and 

WHEREAS, after providing due notice as required by City Code and State Law, a public 

hearing was held before the City Council on August 16, 2004, at which time the Council 

considered the recommendation of the Planning Commission and City staff, gathered additional 

evidence and afforded all interested parties an opportunity to present oral and written testimony 

concerning the Plan to the City Council; and 
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WHEREAS, the Council has carefully considered the public record, including all 

recommendations and testimony, and being fully advised, 

NOW THEREFORE, THE CiTY OF WILSONVILLE ORDAINS AS FOLLOWS: 

Findings. The foregoing recitations, those findings and conclusions in the above 

named Planning Commission Resolution No. 02PC05, and the staff report in this 

matter dated August 9, 2004, filed in the record of this matter, are hereby adopted 

as findings of fact and conclusions of law, save and except the recommendation in 

the Staff report to substitute the table in a proposed Exhibit B for Table 7-2 in the 

Wastewater Facility Plan Update is not adopted at this time. 

Order. Based upon such findings, the City Council hereby adopts the 

Wastewater Facility Plan Update, Exhibit A, to replace the present Wastewater 

Facility Plan adopted by Ordinance 447. 

Repeal. The City Council hereby repeals Ordinance 447. 

SUBMI'FI'ED to the Wilsonville City Council and read for the first time at a regular 

meeting thereof on August 16, 2004 and scheduled for a second reading at a special meeting of 

the City Council on August 30, 2004, commencing at the hour of 7 p.m. at the Wilsonville 

Community Center. 

( 

Sandra C. King, CMC, City Recorder 

ENACTED by the City Council on the 30th  day of August, 2004 by the following votes: 

YES: 4 	 NO: 0 

Sandra C. King, CMC, City Recorder 
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cDt 
DATED and signed by the Mayor this 3 	day of August 2004. 

L A~ 
CHARLOTTE LEHAN, MAYOR 

SUMMARY OF VOTES: 

Mayor Charlotte Lehan 
Council President Kirk 
Councilor Holt 
Councilor Scott-Tabb 
Councilor Knapp 

Yes 
Excused 
Yes 
Yes 
Yes 
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ORDINANCE NO. 571 

AN ORDINANCE ADOPTING AN UPDATED AND AMENDED CITY OF 
WILSONVILLE WASTEWATER FACILITY PLAN AND REPEALING ORDINANCE 
447. 

WHEREAS, the City currently has a Wastewater Facility Plan that was adopted by 

Ordinance 447 on August 7, 1995; and 

WHEREAS, ORS 197.175 requires cities to prepare, adopt, and implement 

Comprehensive Plans consistent with statewide planning goals adopted by the Land 

Conservation and Development Commission; and 

WHEREAS, ORS 197.712 (2)e requires cities to develop and adopt a public facilities 

plan for areas within an Urban Growth Boundary containing a population greater than 2,500 

persons and shall include rough cost estimates for projects needed to provide sewer, water, and 

transportation uses contemplated in the Comprehensive Plan and Land Use Regulations; and 

WHEREAS, the Wastewater Facility Plan is a support document to the City's 

Comprehensive Plan; and 

WHEREAS, HDR Engineering, Inc. has prepared a Wastewater Facility Plan Update 

(attached as Exhibit A) and presented said Plan to the Planning Commission on November 12, 

2003; and 

WHEREAS, in developing the new Wastewater Facility Plan, the City has sought to 

carry out federal, state, and regional mandates, provide for alternative improvement solutions to 

minimize expense, avoid the creation of public nuisances, and maintain the public's health, 

safety, welfare, and interests; and 

WHEREAS, the Wilsonville Planning Commission adopted Resolution No. 02PC05 and 

recommends that the City Council adopt the Wastewater Facility Plan Update; and 

WHEREAS, after providing due notice as required by City Code and State Law, a public 

hearing was held before the City Council on August 16, 2004, at which time the Council 

considered the recommendation of the Planning Commission and City staff, gathered additional 

evidence and afforded all interested parties an opportunity to present oral and written testimony 

concerning the Plan to the City Council; and 
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WHEREAS, the Council has carefully considered the public record, including all 

recommendations and testimony, and being fully advised, 

NOW THEREFORE, THE CiTY OF WILSONVILLE ORDAINS AS FOLLOWS: 

Findings. The foregoing recitations, those findings and conclusions in the above 

named Planning Commission Resolution No. 02PC05, and the staff report in this 

matter dated August 9, 2004, filed in the record of this matter, are hereby adopted 

as findings of fact and conclusions of law, save and except the recommendation in 

the Staff report to substitute the table in a proposed Exhibit B for Table 7-2 in the 

Wastewater Facility Plan Update is not adopted at this time. 

Order. Based upon such findings, the City Council hereby adopts the 

Wastewater Facility Plan Update, Exhibit A, to replace the present Wastewater 

Facility Plan adopted by Ordinance 447. 

Repeal. The City Council hereby repeals Ordinance 447. 

SUBMITTED to the Wilsonville City Council and read for the first time at a regular 

meeting thereof on August 16, 2004 and scheduled for a second reading at a special meeting of 

the City Council on August 30, 2004, commencing at the hour of 7 p.m. at the Wilsonville 

Community Center. 

Sandra C. King, CMC, City Recorder 

ENACTED by the City Council on the 30t  day of August, 2004 by the following votes: 

YES: 4 	 NO: 0 

AA'e7-7-'~  '-  "~' 
Sandra C. King, CMC, City Recorder 
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DATED and signed by the Mayor this 3 	day of August 2004. 

A- 
CHARLOTTE LEHAN, MAYOR 

SUMMARY OF VOTES: 

Mayor Charlotte Lehan 
Council President Kirk 
Councilor Holt 
Councilor Scott-Tabb 
Councilor Knapp 

Yes 
Excused 
Yes 
Yes 
Yes 
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D L C D NOTICE OF ADOPTION 

This form must be mailed to DLCD within 5 workina days after the final decision 
per ORS 197.6 10, OAR Chapter 660 - Division 18 

(See reverse side for submittal reouirements) 

Jurisdiction: 	City of Wiisonvlie 	LocalFileNo.: Ordinance No. 571 
(If no number, use none) 

Date of Adoption: August 30, 2004 	Date Mailed: September 	, 2004 
(Must be filled in) 	 (Date mailed or sent to DLCD) 

Date the Notice of Proposed Amendment was mailed to DLCD: 	July 26, 2002 

- Comprehensive Plan Text Amendment 	- Comprehensive Plan Map Amendment 

- Land Use Regulation Amendment 	- Zoning Map Amendment 

New Land Use Regulation 
	 xx Other: Treatment Plant Master Plan 

(Please Specify Type of Action) 

Snnimarize the adopted amendment. Do not use technical terms. Do not write "See Attached." 

Adoption of a Wastewater Facility Plan. 

Describe how the adopted amendment differs from the proposed amendment. If it is the same, write 
"Same." If you did not give notice for the proposed amendment, write "N/A." 

Same 

Plan Map Changed from: N /A 	 to  

Zone Map Changed from: N / 4 	 to 

Location: 	City wide 
	 Acres Involved: /A 

Specify Density: Previous: 	N/A 	 New: N/A 

Applicable Statewide Planning Goals:11 

Was an Exception Adopted? Yes: 	No:yy 

DLCD File No.:  



Did the Deparmient of Land Conservation and Development receive a notice of Proposed 

Amendment FORTY FIVE (45) days prior to the first evidentiarv hearing. Yes:xx 	No: 

If no, do the Statewide Planning Goals apply. 	 Yes: - No: 

If no, did The Emergency Circumstances Require immediate adoption. Yes: - No: 

Affected State or Federal Agencies, Local Governments or Special Districts:_____________________ 

Please see attached list. 

Local Contact: Eldon Johansen 	 Area Code + Phone Number: 503- 682-4960 

Address: 	30000 SW Town Center Loop East 

City: 
	

Wilsonville 
	 Zip Code+4: 	97070 

ADOPTION SUBMITTAL REQUIREMENTS 
This form must be mailed to DLCD within 5 working days after the final decision 

per ORS 197.6 10, OAR Chapter 660 - Division 18. 

Send this Form and TWO (2) Copies of the Adopted Amendment to: 

ArIENTION: PLAN AMENDMENT SPECIALIST 
DEPARTMENT OF LAND CONSERVATION AND DEVELOPMENT 

635 CAPITOL STREET NE, SUITE 150 
SALEM, OREGON 97301-2540 

Submit TWO (2) copies the adopted material, if copies are bounded please submit TWO (2) 
complete copies of documents and maps. 

Please Note: Adopted materials must be sent to DLCD not later than FiVE (5) working days 
following the date of the final decision on the amendment. 

Submittal of of this Notice of Adoption must include the text of the amendment plus adopted 
findings and supplementary information. 

The deadline to appeal will be extended if you submit this notice of adoption within five 
working days of the final decision. Appeals to LUBA may be filed within TWENTY-ONE 
(21) days of the date, the "Notice of Adoption" is sent to DLCD 

In addition to sending the "Notice of Adoption" to DLCD, you must notify persons who 
participated in the local hearing and requested notice of the final decision. 

Need More Copies? You can copy this form onto 84L2x1 I green paper oniv; or call the 
DLCD Office at (503) 373-0050; or Fax your request to:(503) 378-5518; or Email your 

request to Larry.French@state.or.us  - A1TENTION: PLAN AMENDMENT SPECIALIST. 
J:\pa\paaformsnoticead.frm 	 rcviscd 7)29/99 
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Executive Summary 

Introduction 
Wilsonville's wastewater treatment plant provides treatment for sanitary sewage and 
infiltration/inflow from connected homes, businesses, and industries in the city. The last 
Facility Plan for the plant was prepared in 1995, with capital improvements implemented in 
1998. Since then, the City's vision of future growth has changed, as has the regulatory 
environment. The City has undertaken this Facility Plan to re-evaluate future flow and 
wasteload projections, analyze current and anticipated future regulations, evaluate the adequacy 
of existing plant treatment processes to meet future demands, and develop a phased capital 
improvement program that will allow the plant to continue to meet the City's needs through 
ultimate build-out. 

Overview of the Recommended Plan. 
The recommended plan includes a combination of treatment technologies that are new to 
Wilsonville and expansion of existing technologies. The most notable new technologies are 
membrane bioreactors (MBRs) to reduce the footprint of the secondary treatment process 
(allowing expansion within a limited area), Fuzzy Filters for filtration of secondary effluent, 
anaerobic digestion for solids stabilization, and dewatering of digested solids to remove excess 
water. Anaerobic digestion offers savings in both capital cost and space required, and 
dewatering is necessary to provide adequate onsite storage of digested biosolids. Both of these 
processes are commonly used in wastewater treatment. MBRs and Fuzzy Filters are relatively 
new to the wastewater industry and should be pilot tested prior to implementation to verify 
operation. 

To meet permit compliance and capacity requirements, a three-phased expansion program is 
recommended. This program allows the City to provide the necessary improvements at the 
plant without creating an overly complex construction management program. 

• Phase 1— Immediate Needs. These improvements address the most urgent process 
deficiencies and should be operational by Winter 2004 in order to address process 
deficiencies at the plant. These immediate needs include: 

• Increasing the headworks capacity and enclosing the headworks 

• Modifying primary sludge piping 

• Adding a lime silo and step feed enhancements for secondary treatment 

• Adding dewatering, and providing improved effluent filtration to ensure 
adequate solids removal in the dewatering centrate 

• Phase 2— Neat-Term Needs. Near-term needs are improvements that address additional 
process deficiencies to reach an average dry weather capacity of 4 mgd influent flow, 8,700 
lb/day influent BOD, and 8,600 lb/day influent TSS. These improvements are needed by 
2010, and include improvements to all plant processes that were not addressed in Phase 1. 

• Phase 2— Long-term Needs. Long-term needs are improvements required to meet an 
average dry weather capacity of 7 mgd influent flow and 14,900 lb/day influent BOD and 
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TSS. Depending on whether ultimate flow and loading is closer to the high or low 
projection, this phase of expansion should be operational by 2020 - 2030. 

Planning Projections 
Future flow and wasteload projections are a function of anticipated growth characteristics in 
Wilsonville's service area. These characteristics will drive future treatment plant needs. 

Wastewater Flow Projections 

Projecting future flows requires analysis of both the increase in baseline sanitary flow and the 
increase in peak flow. 

Baseline Sanitaty Flow 

Baseline sanitary flow (average dry weather flow - ADWF) is that portion of the treatment plant 
influent flow produced by residential occupants, businesses, and industries in the service area. 
Baseline sanitary flow is a function of two factors: 

• Projected residential, commercial, and industrial growth, and 

• The volume of wastewater produced by various customer classes (residential, commercial, 
industrial, etc.) 

Two sets of projections were developed to guide facility planning. High flow projections were 
based on the City's 2001 Cotipix6eiir:i'eP/ati, augmented with information from the City regarding 
specific developments. Unit flow factors from the recent Co//e/x',i J)'s/est Mzc1er P/air were used 

to assess influent flows to the treatment plant. Because these estimates were developed for 
collection system planning, they reflect conservative assumptions. A low flow projection was 
also developed based on unit flow factors closer to current values. 

These two sets of projections are shown in Figure ES-I. Flows are projected to increase from 
the current average dry weather flow of 2 mgd to between 4.4 mgd and 7 mgd at ultimate 
buildout in year 2035. 

8 

7 	 High Flow Projection 

6 
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E 	

low Flow Projection 
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0 

2000 	2005 	2010 	2015 	2020 	2025 	2030 	2035 
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Figure ES-I. ProjecledAverage Dry Weather Flow 
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Alternatives and site plans were developed based on the high projections to ensure that the plant 
could accommodate the infrastructure required to treat the high flows. Near-term 
implementation was based on the low flow projections. 

Peak Flow 

Many components of the wastewater treatment plant are designed to treat flows and loads 
greater than those seen under average dry weather conditions. Flow peaking factors (ratio of 
a given flow to the average dry weather flow for the corresponding year) were evaluated by 
examining historical data, using a statistical procedure developed by the Oregon Department 
of Environmental Quality (DEQ), and by examining inflow and infiltration (1/I) based on 
the total service area. 

Future peaking factors were calculated as the average of the historical peaking factors (which 
were very close to the values calculated using the DEQ methodology) and the area-based 
peaking factors. Peaking factors and friture flow projections are shown in Tables ES-I and ES-
2. 

Table ES-f. High Flow Projectiofis for the Wi/sony/he IVastewater Treatment P/an! 

Peaking 
Factor 2000 2005 2010 2015 2020 2025 2030 2035 

Dry Weather 

Average Day 1.00 2.02 2.73 3.45 t.16 4.88 5.59 3.31 7.02 

Maximum Month 1.07 2.15 2.91 3.68 4.44 5.20 5.96 P.72 7.48 

Maximum Week 1.13 2.29 309 3.90 4.71 5.52 6.33 7.14 7.94 

Maximum Day 1.32 2.67 3.61 4.56 5.50 3.45 1.39 5.34 9.28 

Wet Weather 

Average Day 1.20 2.42 3.27 V.13 1.98 5.84 6.69 7.55 8.40 

MaximumMonth 1.38 2.79 3.78 4.77 5.76 3.74 /.73 3.72 9.71 

MaximumWeek 1.63 3.30 4.47 5.63 3.80 7.97 9.13 10.30 11.47 

Maximum Day 1.98 4.00 5.41 6.83 3.24 3.66 11.07 12.49 13.90 

Peak Hour r.95 P.96 3.07 10.17 2.28 14.39 16.49 18.60 20.71 

-j 
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Table ES-2. Low Flow Projections for the WI/sonvile Wastewater Treatment Plant 

Peaking 
Factor 2000 2005 2010 2015 2020 2025 2030 2035 

)ry Weather  

Average Day 1.00 2.02 2.36 2.69 3.03 3.37 3.71 .04 4.38 

Maximum Month 1.07 Z.15 2.51 P.87 3.23 3.59 3.95 t.31 4.67 

Maximum Week 1.13 2.29 2.67 1.04 3.43 3.81 4.20 t.57 4.96 

Maximum Day 1.32 2.67 3.12 3.56 1.01 4.46 4.90 5.34 5.79 

Vet Weather  

Average Day 1.20 142 2,82 3.22 3.63 1.03 .44 L83 5.24 

Maximum Month 1.38 2.79 3.26 3.72 4.19 1.66 .13 5.59 3.06 

Maximum Week 1.63 3.30 3.85 .39 4.95 5.50 .06 3.60 '.15 

Maximum Day 1.98 4.00 1.67 .33 6.00 3.67 .35 3.00 8.67 

Peak Hour 2.95 .96 1.96 .94 .94 .94 10.94 11 1.92 12.92 

Wasteload Projections 

Future influent biochemical oxygen demand (BOD), total suspended solids (TSS), ammonia-
nitrogen, and phosphorus loadings were calculated using the following average concentrations 
based on recent influent characteristics 1 : 

BOD: 	248 mg/L 

TSS: 	254 mg/L 

• NH3-N: 24 mg/L 

• TotaiP: 7.3mg/L 

Although influent concentration data for ammonia-nitrogen and total phosphorus was limited, 
the values recorded at Wilsonville are similar to textbook values for typical municipal 
wastewater. BOD and TSS concentrations closely match those used in the previous Facility 
Plan. 

Wasteload peaking factors were evaluated using influent data from plant Daily Monitoring 
Reports (DMRs), and compared with peaking factors from other cities. Peaking factors based 
on Wilsonville's historical data are generally within the range of peaking factors experienced at 
other plants in the region. Therefore, peakingfactors based on historical data were used for 
future planning. 

Existing Facilities 
The Wilsonville facility was constructed in the early 1970s as a Smith and Loveless package 
plant. The plant was upgraded through a series of expansions in the 1980s and 1990s. Today, 
Wilsonville's plant provides primary and secondary treatment, effluent sand filtration, ultraviolet 
(IJV) disinfection, and aerobic digestion. Liquid biosolids are land-applied to various agricultural 
sites in the area for beneficial reuse. The overall performance of the treatment plant, as well as 

'Data since 1998 was used in the Facility Plan evaluation. 
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the capacity and condition of key equipment and processes, was evaluated to determine the 

adequacy of the existing facility to meet fciture needs. 

Capacity Evaluation 

The plant currently has a capacity to treat 7,500 lb/day of influent BOD and TSS (without 

nitrification), with a peak stated hydraulic capacity of 8 mgd. Actual hydraulic capacity is limited 

to 2.8 mgd on an average basis mgd (based on primary clarifier capacity) and 4 mgd on a peak 

basis (based on influent screening capacity). A steady-state mass balance model was developed 

for major process units. Average and maximum-month flows were modeled during wet and dry 

seasons. Table ES-3 shows the current capacity of the major unit processes. 

Table ES-3. Estimated Current process CapacIty for Unit Processes, mgd 

Unit Process Design Basis Firm Capacity Total Capacity Comments 

Based on operating experience with fine drum screen. Backup bar 
Headworks Peak Hour Flow 4 mgd 4 rngd screen is capable of passing 8 mgd but cannot be used for normal 

duty service due to impacts on solids processing and disposal. 

Based on conventional design criteria of 1,000 gpd/sf under 
Primary ilaximum Month Row 2.8 mgd Max Month; 2.8 mgd Max Month; 6.9 maximum month conditions and 2,500 gpdlsf under peak hour 
Clarification 1  'eak Hour Flow 6.9 mgd Peak Hour mgd Peak Hour conditions; firm capacity based on one clarifier in service, providing 

capacity for 50% of total design flow. 

Aaximu m Week 2.600 lb/day Primary 5,200 lb/day Primary 
Based on conventional design criteria of a maximum diurnal peak 

ctivated Sludge 
)xygen Demand 2  Effluent BOO Effluent BOD 

oxygen uptake rate of 50 mg/L/hr, firm capacity based on one 
aeration basin in service. 

Secondary Total Suspended Solids 
96,400 lb/day TSS 
(equivalent to 2.2 mgd, 

192,900 lb/day TSS 
(equivalent to 2.2 mgd, 

Based on conventional design criteria of 25 lb/day/sf solids loading 

Clarification .oading 50% RAS, 3,500 mg/L 50% RAS, 3,500 1fl9& 
under maximum month conditions and 40 lb/day/sf under peak hour 

MLSS MLSS 
conditions; firm capacity based on one clarifier in service. 

Filtration 
verage Day Flow 2.3 mgd Average Day 3.4 mgd Average Day 

Based on conventional design criteria of 2 gpm/sf under average 
day conditions and 4 gpmlsf under peak hour conditions; firm 

Peak Hour Flow 4.6 mgd Peak Hour 6.8 mgd Peak Hour 
capacity based on two filters in service. 

LJV Disinfection Peak Hour Flow 8 mgd 8 mgd Based on stated design criteria 

Gravity Belt Maximum Week 267 gpm (equivalent tc 534 gpm (equivalent to Based on stated design criteria and 40 hour/week operation; firm 
[hickenirig Primary and WAS Flow 4.5 mgd MWWWF) 7.7 mgd MWWWF) capacity based on one GBT in service 

erobic Maximum Month Solids 6,500 gpd (equivalent 12,900 gpd (equivalent 
Based on conventional design criteria of 40-day detention time at a 
temperature of 20CC or greater under maximum month conditions; 

Digestion Loading to 1.7 rngd MMWWF) to3.4 mgd MMWW 
irm capacity based on one digester in service. 

Biosolids Maximum Month 1,400 gpd (equivalent 1,700 gpd (equivalent to Based on design criteria of 240 days' storage; firm capacity based 
Storage Digested Sludge Flow to 0.4 mgd MMWWF) 0.5 mgd MMWWF) on four tanks in service. 

Total capacity based on operation of both primary clarifiers, which is currently not possible due to limitations in primary sludge piping. 
Driven by primary effluent BOD 

A spreadsheet hydraulic model was also created to develop a hydraulic profile of the plant from 

the raw sewage influent through the outfall. A range of flows was evaluated to determine the 

flow at which process control of each unit process is impaired (i.e., submerging a weir or 

exceeding allowable submergence on a Parshall flume), and the flow at which basins, channels, 
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or other structures are flooded. Table ES-3 shows the influent flows at which control elements 
are submerged and structures are overtopped at key process locations. 

It is important to understand that the "Maximum Process Flows" shown in Table ES-4 are not 
operating flows, but theoretical maximum flows at which point key hydraulic elements are 
submerged. 

Table ES-4. Estimated Capacity of Hydraulic Elements, mgd 

Flow Control ElementlStructure Maximum Process Flow, mgd Maximum Overtopping Flow, mgd 

Fine screen 9.4 9.4 

Primary Clariers 16.1 17.2 

Aeration Basins 17.5 18.1 

Secondary Clarillers 16.2 17.2 

Sand Filters 9.9 9.9 

UV Disinfection Channel 16.2 17.5 

Treatment Performance 

Since 1998, with the exception of one period of process upset in May and June of 1998, the 
plant has not violated permit limits for carbonaceous BOD (CBOD) 2  or TSS. CBOD and TSS 

concentrations are often in the range of I to 3 mg/, and are typically below 5 mg/L. Although 
the plant is not required to remove ammonia nitrogen (nitrify), effluent concentrations were 
consistently below 2 mg/L during the summer permit seasons of the years evaluated. Effluent 
total phosphorus is also low during the summer (under 5 mg/L). 

Although the plant did not exceed the monthly median permit limit for H. Co// during the period 
examined, there have been several exceedences of the single sample permit limit of 406 CFUs 
per 100 mL. Plant staff feel that this is due to programming problems with the UV system and 
not the capacity or effectiveness of the UV system itself. 

Regulatory Review 
The Wilsonville facility discharges most of its effluent to the Willamette River. Some of the 
treated effluent is also used for nonpotable process needs onsite. Liquid biosolids are applied to 
local agricultural land as a soil amendment. Regulatory requirements dictating the level of 
treatment provided at the plant are based on current regulations and current permit 
requirements, as well as anticipated future requirements. 

Water Quality Regulations and Requirements 

The Clean Water Act and the Endangered Species Act are the key pieces of federal legislation 
governing the water quality requirements for effluent discharged to the Willamette River. The 
City's NPDES permit, issued under the Clean Water Act, currently regulates the City's effluent 

CBOD, TSS, H. Ca/i; pH, copper, cadmium, temperature, and chlorine residual. With the 
possible exception of the metals, which City is attempting to have decreased or eliminated 
through a separate effort, these limits are anticipated to remain in effect. For CBOD and TSS, 

2 Plant influent is monitored for BOD, however permit compliance is based on effluent concentration of CBOD, 
which is the carbonaceous component of BOD (excluding oxygen demand associated with oxidizing ammonia 
to nitrate) 

Executive Summary 	 fi) 	 wilsonvme Wastewater Facility Plan 
November 4, 2002 	 Page ES-6 



which are mass-based limits, this means that effluent concentrations must decrease (and 
treatment performance therefore improve) as flows to the treatment plant increase. 

While DEQ has not indicated that future Wilsonville permits will include an ammonia-nitrogen 
limit, other dischargers on the Willamette do have ammonia limits in their NPDES permits. 
Furthermore, changes in the characteristics of the influent sewage brought on by the change in 
potable water supply could impact the City's ability to nitrify during the summer, possibly 
leading DEQ to conclude that Wilsonville has a "reasonable potential" to exceed toxicity 
standards for ammonia. Therefore, future facilities should be designed to allow for nitrification, 
and adequate space reserved to achieve a fully nitrified effluent. There is no indication that a 
total nitrogen or phosphorus limit will be imposed in the future, however future improvements 
should not preclude implementation of denitriflcation and phosphorus removal. 

A Mixing Zone Study conducted in conjunction with this Facility Plan shows that the City does 
not currently cause a measurable increase in stream temperature when the ambient temperature 
in the river is over 68°F. A measurable increase is predicted under conditions when the River 
temperature is low, however this increase should not impair the biological integrity of threatened 
and endangered species (steelhead and chinook salmon). A temperature total maximum daily 
load (T'MDL) for the Middle Willamette River is currently under development which could 
impact Wilsonville's discharge. The alternatives analysis considers addition of an outfall diffuser 
to mitigate for temperature discharges from the wastewater treatment plant should this be 
required in the future. 

Table ES-S summarizes the anticipated effluent concentrations for the Wilsonville facility at 
current (2001) flow rates, and at projected 2020 and ultimate build-out flow rates under the high 
flow projection. If flow rates are lower than the high projection, effluent requirements will be 
less stringent than in Table ES-S. 
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Table ES-5. Projected Effluent Quality Requirements 

Summer Permit Season (May 1 - October 31)  

Year 2001 Year 2020 Ultimate Build-out 

Monthly Weekly Daily Monthly Weekly Daily Monthly Weekly Daily 

CBOD5, mg/L 2  10 15 NA 4.4 6.1 NA 3.0 4.2 NA 

TSS, mg/1.2  10 15 NA 4.4 6.1 NA 3.0 4.2 NA 

Tol P, mgIL -No Limit - - No Limit - - No Limit--- 

NH3-N, mg/L - No Limit ------ ------- No Limit-- - No Limit 

E. Coli,#I100 mL 126 NA 406 126 NA 406 126 NA 406 

Chlorine Residual, mg/L 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dissolved Oxygen, mg/L - No Limit --- - No Limit- - No Limit 

PH 6.0 to 9,0 6.0 to 9.0 6.0 to 9.0 

Copper, mg/L 0.013 NA 0.017 0.013 NA 0.017 0.013 NA 0.017 

Cadmium, mgIL 0.00042 NA 0.00065 0.00042 NA 	1 0.00065 0.00042 	T NA 	1 0.00065 

Other Requirements 85% removal of BOD5 and TSS 

Winter Permit Season (November 1 - April31)  

Year 2001 Year 2020 Ultimate Build-out 

Monthly Weekly Daily Monthly Weekly Daily Monthly Weekly Daily 

CBODs, mg/L 2  30 45 NA 10 13 NA 6.9 6.8 NA 

TSS, mg/L2  30 45 NA 10 13 NA 6.9 8.8 NA 

Total P, mg/I.. No Limit ------- - No Limit --- - No Limit 

NH3-N, mg/L - No Limit ---- - No Limit ------ - No Limit 

E. Coli, #/100 mL 126 NA 406 126 NA 406 126 NA 406 

Chlorine Residual, mg/L 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 

Dissolved Oxygen, mg/L - No Limit -- --No Limit-- - No Limit -- 

pH  6.0to9.0 6,0to9,0 6.0to9.0 

Copper, mg/L 0.013 NA 0.017 0.013 NA 0.017 0.013 NA 0.017 

Cadmium, mg/L 0.00042 NA 0.00065 0.00042 NA 0.00065 0.00042 NA 0.00065 

Other Requirements 85% removal of BOD5 and TSS 
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Biosolids Regulations and Requirements 

Biosolids treatment and reuse is governed by 40 CFR part 503, which are broad-based 
regulations addressing general requirements, pollutant limits, management practices, operational 
standards, monitoring frequency and record-keeping requirements, reporting practices, and 
pathogen and vector attraction requirements for treatment and disposal of all municipal 
wastewater sludges. The pathogen and vector attraction reduction requirements directly impact 
the type and quality of treatment provided at the treatment plant. Wilsonville's aerobic digesters 
provide adequate detention time and volatile solids destruction to produce Class B biosolids. 

Class B biosolids require the City to follow site restrictions that have limited the number of land 
application sites available, particularly during the wet winter season. In the last few years, the 
number of acres permitted for biosolids application by the City has dwindled and constrained 
plant operations. There is some indication that DEQ may cease to approve winter application 
sites in the future. 

EPA and DEQ recognize a higher level of treatment that further reduces pathogen content, 
resulting in a product called Class A biosolids. Because of the additional treatment provided, 
land application of Class A biosolids is not subject to the same site restrictions as Class B land 
application. Treatment processes such as composting, lime stabilization, thermophilic aerobic 
digestion, and prepasteurization are recognized to produce Class A biosolids. 

Reuse Regulations and Requirements 

Water quality requirements for reuse are defined in the Oregon Reuse Rules. DEQ classifies 
reclaimed water into four categories: Level I through Level IV. Level IV treatment requirements 
are the most stringent, allowing reclaimed water to be used on areas open to general public 
contact (except during the irrigation cycle). Level IV treatment requires chemical coagulation, 
which is currently not provided at the plant. Offsite reuse would also require maintaining a 
chlorine residual, which cannot currently be provided. 

Alternatives Analysis 
A wide range of alternatives was considered for expanding the Wilsonville facility to meet future 
capacity and effluent quality requirements. Alternatives were identified and developed through a 
staged process that included the following steps: 

• Develop evaluation criteria 

• Brainstorm alternatives 

• Screen alternatives 

• Detailed analysis of alternatives 

• Evaluation of alternatives. 

Table ES-6 below shows the alternatives and features identified during two brainstorming 
sessions with City staff. Those alternatives that are crossed out were eliminated during the initial 

j screening because they were not feasible or compatible with the City's long-term goals. The 
remaining alternatives received detailed evaluation, and were compared with each other and 
rated based on evaluation criteria developed jointly with the City. 
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Table ES-6. Wilsonville Facility Alternatives 

process Area Aiternatives Features 

Headworks • Additional 1 mm internally-fed fine screens; no • Endose headworks 

separate grit removal • Add mechanized gates at the splitter box 

Address problem with grit buildup prior to the fine 
screen 

Primary • Retrofit existing tanks to serve only as primary • Address piping modifications required at primary 

Treatment clarifiers; add new circular primary clarifiers darifier no. 2 

• Maintain existing clarifiers in current • New danfiers will have stainless steel 

configuration and add new circular primary mechanisms 

danfiers 

• 
• 

Add high rate sedimentation 

No primary clarifiors  

Secondary • Expand nitrifying activated sludge • Examine step feed to increase basin capacity 

Treatment • Membrane bioreactor (MBR) • Compartmentalize basins for improved 

• Biological aerated filter (BAF) redundancy 

• Sequoncing batth reactor (SBR) • Address alkalinity drop in new drinking water 
source 

• Address problems with anoxic manhole (air 
entrainment, scum recyding) 

• Identify additional volume required for 
implementation of full biological nutrient removal 
(BNR) 

• Optimize selector size 

• Address operational issues: foam trap at entrance 
to basin, algae on secondary clariflers, need for 
level sensors 

Effluent • Improved sand filters • Investigate chemical addition requirements for 

Filtration • Fuzzy litters 	rouse only reuse 

• Fuzzy filters - entire plant flow 

• Ballasted sedimentation (Actiflc)) 

• No fitters (with MBR option)  

Disinfection • Medium pressure UV 

• Low pressure UV 

• Sodium hypochlorite/ bisulfite 

• Peracaetic acid  

Outfall • Add second outfall • Add diffuser to existing outfall 

• Provide detention for peak flows 

• Pump through existing outfall  

Thickening • Continue use of gravity belt thickeners  

Solids • Class B digestion and hauling to Eastern Oregon • Need to determine when anaerobic digestion 

Processing • In vessel composting 
becomes more cost-effective 

.—time etabilization 
• Need to investigate the potential markets for 

Class B vs. Class A biosolids 
.—I4cat treatment • Need to add level sensors to digesters 
• Pasteurization • Need to add dewatering and dewatered cake • Autothemial thermophiic aerobic digestion storage 

(ATAD) 

• Drying 

Class B digestion/land 	on application 	poplar 
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Alternatives were developed for two projected flow and loading conditions: an interim 
expansion to provide capacity for 4 mgd ADWF (8,700 lb/day BOD and 8,600 lb/day TSS) 
projected to occur in approximately year 2015, and an ultimate expansion for build-out flows of 
7 mgd ADWF (14,900 lb/day BOD and TSS)S The ultimate build-out case provided for along-
term economic and non-economic comparison, and identified ultimate facility requirements and 
space needs. 

Reuse Program 

The City has initiated an effluent reuse program as documented in a plan submitted to DEQ in 
May 2000. In the Plan, the City outlined its plans to implement a two-phase reuse program to 
provide Level IV reuse water for irrigation of Boones Ferry Park and Memorial Park, sewer jet 
rodding, and storm sewer catch basin cleaning. DEQ approval of the plan was conditional 
based on adding chemical coagulation and maintaining a I mg/L chlorine residual. These 
conditions have not been met, and therefore the program has not been implemented. 

In addition to providing a community benefit, the Facility Plan examined two other reasons that 
the City may choose to implement reuse: 

Reduce hydraulic loading to the outfall during the winter peak flow season 

Reduce contaminant loading to the river during the summer permit season 

Meeting these goals requires the City to divert 3 to 5 mgd of flow, respectively, to beneficial 
reuse demands at ultimate build-out. This is equivalent to over 2,100 acres of turf irrigation 
required to divert 5 mgd of flow during the summer, or 3 mgd of indus trial demand required to 
divert flow during the winter. 

Implementing a reuse program for irrigation of limited public facilities does not impact the level 
of treatment required for discharge to the Willamette, and does not significantly affect the 
hydraulic capacity required at the plant. Because the plant does not use chlorine, complying with 
DEQ requirements for a Level IV reuse system requires constructing a chemical additional 
process solely, to serve the reuse program. Therefore, the City has elected to not pursue Level 
IV reuse at this time. 

Site Master Planning 
In addition to providing adequate treatment for future needs, it is imperative that the treatment 
plant facilities fit on the existing plant site in a manner that optimizes plant operations and is 
acceptable to the surrounding community. Site layouts were evaluated based on the general site 
planning criteria described below: 

• Setback and Height Rcstnctions. Minimum setback distances are 30 ft at the front and 

rear and 10 ft on the sides as measured from the property lines, with a maximum structure 
height of 35 ft. 

• Significant Resource Overlay Zone and Bicycle Path. The southwest corner of the 
plant includes a Significant Resource Overlay Zone (SROZ), which is a designated natural 
resource area. Construction in this area would be difficult to permit, and should be avoided 
if at all possible. There is also a relatively new bike path located on the City's property in the 
southwest corner of the plant. 
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• Hydraulics. Energy efficiency is a priority for the City; site plans should allow the City to 

continue to rely on gravity flow through the plant to the extent possible. 

• Topography. Steep slopes exist on most of the plant's boundaries. These slopes may 
prohibit construction, or at a minimum make construction difficult and costly. 

• Geotechnical Issues. Groundwater at the plant site is high, and previous construction 
projects have required extensive dewatering. Large boulders have also been encountered in 
previous excavations, and previous geotechnical investigations revealed the presence of 
debris such as large pieces of concrete, reinforcing steel, and other debris. 

• Proximity to Existing Structures. Some of the proposed structures will be constructed 

below grade and involve a significant amount of excavation. Due to the small area available 
for construction, sheet piling and shoring will be required to protect existing structures. Of 
particular concern are dewatering and the problem of driving sheet piling in areas known to 
contain large boulders. 

• Aesthetics. Portions of the treatment plant are visible to nearby residents and to traffic on 
nearby Interstate 5. Blending of the wastewater facilities into the surroundings will be an 
important consideration for future construction. 

• Potential Odor Impacts. Solids handling and processing facilities and the headworks will 
have the potential to generate the most odors at the plant These facilities will be enclosed 
and foul air treated, however they should also be located away from residential houses to the 
extent possible. 

• Lighting Impacts. The off-site lighting impacts should be minimized. 

• Noise Impacts. Enclosing noisy equipment in structures will minimize noise impacts. 

• Access and Operational Convenience. Access and parking for biosolids hauling trucks, 

vactor trucks, chemical delivery trucks, and maintenance vehicles is crucial for plant 
operations. Roads and access ways with adequate turning clearance must be provided 
through the plant. 

• Construction Phasing/Sequencing. Continued operation of existing treatment facilities 
during the construction of new facilities is required to meet the City's permit. 

Based on these and other process-specific criteria described in Chapter 6, two layouts were 
developed showing the recommended processes from the alternatives evaluation. While both of 
the alternatives meet the site planning criteria, Alternative 2, shown in figure ES-2, is the 
preferred alternative. This alternative has more favorable hydraulics and allows easier access for 
biosolids hauling trucks. Construction sequencing is also slightly simplified with Alternative 2. 

Recommended Plan 
The Recommended Plan identifies those improvements needed immediately to meet short-term 
capacity and process control needs, and also provides a long-term plan for ultimate expansion of 
the plant. Figure ES-3 shows a simplified flow chart for the proposed liquid stream treatment, 
and Figure ES-4 shows a similar flow chart for solids treatment. Each of these figures is color 
coded to indicate when new or modified facilities must be implemented. 
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The recommended plan also provides flexibility to incorporate future process changes. Space is 
allocated to add prepasteurization to produce Class A biosolids, and the secondary treatment 
process can be operated to achieve biological phosphorus removal should these approaches 
prove necessary or cost-effective. 

Unit Process Needs 
The following sections describe recommended facilities for each unit process. 

Hea dworks 

The long-term recommendation for the headworks is to provide an enclosed structure for odor 
control, continuing the current practice of fine screening followed by screenings 
washing/compaction. Initially, a new influent flow split structure will need to be constructed to 
direct flow to either the existing screen or a new 10 mgd rotary drum screen. A redundant 
screenings washing and compaction unit will also be added. Ultimately, the existing bar screen 
will need to be replaced with a 10 mgd rotary drum screen, giving the plant three rotary drum 
screens. 

Primary,  Treatment 

Additional primary clarifier capacity is a critical need at the plant due to the lack of firm primary 
treatment capacity. Expansion of the primary treatment facilities will consist of demolishing the 
existing aerobic digesters and using the structures for primary clarification only. Retrofitting the 
two existing structures to serve as primary clarifier only will provide adequate capacity until at 
least 2020. Ultimately, a third primary clarifier will be constructed for ultimate build-out. 

Currently, only one primary clarifier is used due to limitations in primary sludge piping. 
Modifying the primary sludge piping to provide more flexibility will delay the need for 
retrofitting the primary clarifiers. 

Secondary Treatment 

Continuation of the current activated sludge technology will present challenges to site planning 
in the future. The recommended secondary treatment process involves converting a portion of 
the aeration basins to MBRs in order to minimize footprint and maintain flexibility for future 
implementation of denitrilTication or biological phosphorus removal. The initial expansion can 
be achieved by adding a third conventional activated sludge basin and third secondary clarifier. 
Ultimately two of the activated sludge basins will be converted to MBR basins. One activated 
sludge basin and secondary clarifier will continue to operate in the conventional mode, and will 
be used to buffer peak flows to the MBR basins. 

Additional short-term improvements are needed. These include: 

• Addition of a lime silo and lime feed system to support complete nitrification 

• Enhancements to the existing basins to provide step feed capabilities for process stability 
and to provide a small increase in capacity 

• MBR pilot testing to confirm design parameters for modifications of the activated sludge 
basins 
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Effluent Filtra don 

The recommended plan includes pilot testing Fuzzy Filters to replace the existing mono-media 
sand effluent filters. Following pilot testing to confirm filter performance and design criteria, a 
new structure will be constructed to house the initial expansion of fuzzy filters as well as 
pumping facilities for filtration. Additional filter modules will be added to serve ultimate build-
out needs. Chemical feed facilities will also be added for coagulation. 

Disinfection 

Medium pressure UV disinfection will continue to be used at the plant. A second UV 
disinfection channel will be constructed, followed by improvements to the existing channel to 
replace the Parshall flume with magnetic flow measurement and increase the capacity of the 
channel to over 10 mgd. This change allows flow to be split evenly to the two disinfection 
channels under all conditions, but requires the addition of flow measurement upstream of 
disinfection. 

Effluent Discha rge 

The recommended plan for effluent discharge involves continued use of the existing outfall to 
the Willamette River. No additional outfall capacity is required initially, or through ultimate 
build-out if peak flows remain under 16 mgd. If additional capacity is required in the future, the 
City should evaluate options available to upsize the existing outfall. These options should be 
weighed against future regulatory and permitting issues associated with construction of a second 
outfall. The existing outfall could also be retrofitted with a diffuser in the future to provide 
additional dilution if necessary to meet water quality requirements. 

Sludge Thickening 

The recommended plan for sludge thickening involves continued use of the existing gravity belt 
thickeners for waste activated sludge (WAS) thickening and continued thickening of primary 
sludge in the primary clarifiers. No improvements are required through ultimate build-out 

Solids Stabilization 

The recommended plan includes constructing new anaerobic digesters and associated control 
features for solids stabilization. Initial construction is triggered by the primary clarifier 
construction, and will include two anaerobic digesters, one digested sludge storage tank, and 
associated systems. A third anaerobic digester will be required for ultimate build-out. 

Solids Dewatering and Storage 

To provide adequate sludge storage onsite, the City must dewater digested biosolids. The choice 
of dewatering technology will be postponed until after pilot testing of a rotary press, centrifuge, 
and belt filter press. At a minimum, two new pieces of dewatering equipment will be required 
initially in order to meet maximum month conditions with one unit out of service. The 
dewatering equipment and support facilities will be housed in a new building, which will also 
contain storage for equalization of dewatering centrate. Dewatering is a critical need and should 
be implemented as soon as possible. 

A new dewatered cake storage building with loadout facilities and odor control will also be 
constructed. The building can be phased to provide half of the required volume in an initial 
expansion, with the second half added to serve ultimate build-out. Construction of the storage 
building can be deferred by providing a small amount of temporary storage onsite, however it 
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will be imperative that the City have a reliable program for hauling and land applying cake 
sludge. 

Phasing and Implementation 
To address critical capacity and performance issues while maintaining manageable construction 
projects, recommended improvements are divided into three implementation phases. Table ES-
7 identifies the specific improvements included in each phase. 

Table ES-7. Elements of Implementation Phases 

Phase I 

• Biosolids Management Plan • 	Headworks Expansion 

• Detailed Plant Odor Analysis • 	Biosolids Dewatenng 

• Evaluation of Willamette River TMDL • 	Filtration Expansion 

• MBR Pilot Study • 	Lime Feed System 

• Dewatering Pilot Study • 	Step Feed Improvements 

• Filtration Pilot Study • 	Primary Sludge Piping Improvements 

• Phase 1 Predesign • 	Temporary Dewatered Sludge Storage 

Phase 2 

• Primary Treatment Improvements • 	New Anaerobic Digestion Facilities 

• Secondary Treatment Expansion • 	Liquid Biosolids Storage Tank 

• Disinfection Expansion • 	Permanent Dewatered Sludge Storage 

Phase 3 

• Headworks Expansion • 	Filtration Expansion 

• New Primary Clarifier • 	New Anaerobic Digester 

• Secondary Treatment Conversion to MBR • 	Dewatering and Cake Storage Expansion 

Figure ES-S shows the schedule for implementation of improvements. This schedule is based 
on the low flow projections shown in Figure ES-i. The Phase 3 expansion will be needed 10-20 
years following completion of Phase 2, depending on whether flows more closely match the high 
or low projections.. 

Executive Summary 	 Fi) 	 Wilsonville Wastewater Facility Plan 

November 4,2002 	 Page ES-18 



DRAFT 

F,'ure ES-S. Schedule for impleinenfa f/on of Phase I and Phase 2 Expansion 

2002 2003 1 2004 1 2005 2006 1 2007 1 2008 2009 1 2010 2011 2012 
12341234123412341234123412341234123412341234 

FacUlty Planning/Approval I I I 
Phase 1 Engineering Studies I I 
Phase 1 Predesign I I I 
Phase 1 - Immediate Needs 

Design I I 
Bid/Award I 
Construction I I I I 

Phase 2 - Near-term needs 
Predesign I I 
Design I I I I 
Bid/Award 
Construction I I I 11111 
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Project Costs 
The projected project costs for the Phase 1, 2, and 3 expansions are presented in Table ES-8. 
Biosolids dewatermg costs are based on installation of belt filter presses; actual costs will depend 
on the type of technology selected. The costs include contingency for miscellaneous costs not 
itemized, mobilization and bonds, contractor overhead and profit, and engineering, legal, and 
administrative costs. Costs are presented in 2002 dollars and reflect costs as if all facilities were 
built today. Actual bonding needs will require consideration of inflation impacts and financing 

costs. 

Table ES-8. Estimated present worth costs for plant expansions (Costs in $1,000s). 

Project Element Phase I Phase 2 Phase 3 

Headworks $1,680 $0 $795 

Primary Treatment $125 $3,275 $2,575 

Secondary Treatment $425 $9,669 $20,757 

Filtration $2,690 $0 $1,415 

Disinfection $0 $1,431 $0 

Solids Stabilization $0 $4,812 $1,806 

Biosolids Dewatering $3,840 $1,099 

Liquid and Cake Storage $150 $4,038 $2,878 

Sludge Haul/Spread Equip. $180  

Relocate Maintenance Shop $0 $550 $0 

Site Management 1 	
$446 $1,189 $1,566 

Landscaping and Mitigation $446 $1,189 $1,566 

Total 1 	$9,981 $26,153 $34,458 

ENR-CCI index 3581; markups of 30% for contingency, 8% for mobilization and bonds, 15% for 
construction contractor overhead and profit, 20% for sitework, and 25% for engineering, legal, and 
administrative were used. A 5% site management cost was applied to account for the difficulty in 
managing excavation, equipment storage, and general construction coordination on a small site. 
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Chapter 1. Introduction 

Summary 
In May of 2001, the City of Wilsonville authorized HDR to prepare a Facility Plan for its 
wastewater treatment plant. The purpose of the project was to determine projected flows and 
loadings to the treatment facility, evaluate current and potential future regulatory guidelines 
dictating current and anticipated water quality requirements, and recommend short and long 
term capital improvements and policy direction to allow the City to meet future needs through 
expansion of the existing plant at the current plant site. 

The planning horizon for the Facility Plan is ultimate buildout of the service area in year 2035. 
This horizon was used to ensure that the recommended plan would address the long-term needs 
of the City in term of treatment processes and physical plant site space. 

The following chapters are included in the Facility Plan. 

Chapter 2 Planning Projections 

Realistic flow and wasteload projections are critical to defining the wastewater facilities necessary 
for both existing and build-out conditions. Projections are also necessary for identifying phasing 
opportunities that balance reliable treatment capacity with affordable user rates. Chapter 2 
describes the current flows and wasteloads entering the Wilsonville facility, evaluates wet-season 
and dry-season peaking factors, and projects future plant flows and loadings. Planning 
projections are given in five-year increments, with ultimate build-out assumed to occur in 
approximately 2035. 

Chapter 3 Existing Facilities 

Chapter 3 describes the treatment systems employed at the Wilsonville facility, reviews historical 
plant performance, and summarizes the capabilities, limitations, and condition of major 
treatment facilities. This chapter reviews process and hydraulic capacity of major components 
of the treatment plant and summarizes the capacity, redundancy, condition, and operational 
issues associated with each unit process area. 

Chapter 4 Regulatory Review 

Regulatory requirements governing wastewater treatment, disposal, and reuse continue to evolve 
through an array of federal, state, and local programs. Chapter 4 summarizes current and 
anticipated effluent quality requirements for discharge and reuse, treatment standards for 
beneficial reuse of biosolids, and air quality standards for Wilsonville's treatment facility. The 
regulatory review assumes that the majority of effluent from the treatment plant will continue to 
be discharged to the Willamette River and that biosolids produced at the plant will continue to 
be applied to land for beneficial reuse. 

Chapter 5 Alternatives Analysis 

A wide range of alternatives was considered for expanding the Wilsonville facility to meet future 
capacity and effluent quality requirements, and to address existing plant deficiencies. Chapter 5 
describes the evaluation process used, identifies alternatives considered, and summarizes the 
evaluation results. Alternatives are presented by unit process area. Each process area evaluation 
summarizes design criteria, describes the alternatives considered, compares alternatives, and 
provides preliminary recommendations. 
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Chapter 6 Site Master Plan 

The objective of Chapter 6 is to define a long-term plan for development of the wastewater 
treatment plant site. Facilities are defined by the size and capacity requirements of the service 
area and the treatment process analysis conducted in Chapter 5. Site master planning combines 
this analysis with input from City staff and leaders, and engineering assessments of site 
development opportunities and constraints. 

Chapter 7 Recommended Plan 

Chapter 7 presents the recommended plan for future expansion of the Wilsonville facility, 
outlining a phased program of planning efforts and capital improvements that will allow the City 
to meet capacity and treatment requirements through ultimate build-out of the planning area. 
The implementation program is designed to provide the necessary improvements at the plant in 

a timely and cost-effective manner. 

Implementation 
This Plan was intended to be updated as appropriate to continue to serve the City's needs in the 
future. In order to allow the Plan to be adapted to future conditions, the City should continue 
to monitor changes in the community that may influence the plan, with specific focus on the 

following key issues: 

Wastewater Flows and Loadings 

Improvements included in the recommended plan are triggered by specific influent flow and 
loading conditions. The City's historical approach to monitoring influent flow and loadings, 
tracking plant performance, and making appropriate adjustments in the capital improvement 
program and implementation schedule should be continued. 

Regulatory Requirements 

The recommended plan provides flexibility to accommodate some potential future regulatory 
requirements, such as the potential need for nitrification and Class A biosolids. However, 
environmental regulations may change and future water quality requirements may differ from 
those currently anticipated. The recommendations of this Plan should be reviewed when any 
new environmental requirements are imposed that impact plant performance and/or operating 

conditions. 
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Chapter 2. Planning Projections 

Introduction 
Realistic flow and wasteload projections are critical to defining the wastewater facilities necessary for 
both existing and build-out conditions. Projections are also necessary for identifying phasing 
opportunities that balance reliable treatment capacity with affordable user rates. Deviations in actual 
flow and loadings from projected values may alter the timeline for implementation of future 
facilities, but are not expected to change the nature or types of facilities ultimately required in the 
future. 

This chapter describes the current flows and wasteloads entering the Wilsonville facility, evaluates 
wet-season and dry-season peaking factors, and projects future plant flows and loadings through 
ultimate buildout. These projections will be used to determine the required near-term capital 
improvements, as well as identify future site planning issues. Planning projections are given in five-
year increments, with ultimate build-out assumed to occur in 2035 based on the 2001 CollecIirnSysIetii 
Ma.c/erPla,r. Flow projection development relied upon recent flow and loading data from the City's 
Daily Monitoring Reports (I)MRs), recent water consumption records from the City, existing 
documents such as the November 15, 2000 Co,,j15,vhe,ith'ePIa,i, the 2001 Co//ea'ioi Syc/eiiiMzr/erP/at 
and the 1995 ta/erFzcil:'yP/aii, as well as planning data for other nearby agencies and 
municipalities. 

Wastewater Flow Projections 

Summary of Terms 

As a preface to the discussion of flow projections, it is useful to define the key terms employed: 

• Base sanitary flow: water-carried wastes from residences, businesses, institutions, and industrial 
establishments. 

• Inflow/Infiltration (I/I): extraneous flow that enters the collection system from surrounding 
soil (infiltration) or through direct connections such as catch-basin connections, and holes in the 
tops of manhole covers in flooded streets (inflow). 

• Dry Weather Flow: wastewater flow during periods of little or no rainfall. For the purpose of 
this study, the dry weather period is assumed to be May 1 through October 31, consistent with 
the terms of the City's NPDES permit. 

• Wet Weather Flow: wastewater flow during periods of moderate to heavy rainfall. For the 
purpose of this study, the wet weather period is assumed to be November 1 through April 30, 
consistent with the terms of the City's NPDES permit. 

• Annual Average Flow: total daily flow that occurs on average for a 12-month calendar year 
period. 

• Average Dry/Wet Weather Flow: total daily flow that occurs during the wet or dry period. 
- 	 Abbreviated as ADWF and AWWF. 
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• Maximum Month Flow: highest 30-day average flow that occurs during the dry or wet season. 

Abbreviated as MMDWF or MIvIWWF. 

• Maximum Week Flow: highest 7-day average flow that occurs during the dry or wet season. 
Abbreviated as MWDWF or MWWWF. 

• Maximum Day Flow: highest 24-hour average flow that occurs during the dry or wet season. 

Abbreviated as MDDWF or MDWWF. 

• Peak Instantaneous Flow: maximum flow that occurs in a one-year period (typically during the 

wet season). Abbreviated as PIF. 

Historical Flow Analysis 

The Wilsonville Wastewater Treatment Plant provides treatment for sanitary sewage and 
infiltration/inflow for connected homes, businesses, and industries in the city. Figure 2-1 shows the 
current city limits, which coincide with the limits of the sewer service area. The City's population 
has increased dramatically in the past two decades, with the population almost doubling from 1990 
(7,075) to 2000 (approximately 13,000). Increases in plant flow in recent years are consistent with 
the increased population; average dry weather flow has increased from 1.36 mgd in the summer of 
1995 to 1.74 mgd in the summer of 2000. Figure 2-2 shows average monthly and weekly flows at 
the treatment plant since 1995. Table 2-1 summarizes the historical flows for the various flow 
conditions. described earlier in the chapter. Plant flows are evaluated based on influent flow 
measurements through November 1997, and on effluent flow records after November 19971. 

Table 2-I. Analysis of H/s/or/cal Flow Records (mgd) 

Flow Condition 1995-96 1996-97 1997-98 1998-99 1999-2000 2000-01 

Annual Average 1.69 1.82 1.74 1.96 1.88 1.76 

Dry Weather  

Average Day 1.36 1.49 1.54 1.65 1.67 1.74 

Maximum Month 1.56 1.66 1.68 1.83 1.75 1.89 

Maximum Week 1.60 1.99 1.87 2.03 1.81 1.99 

Maximum Day 1.99 2.95 2.61 2.29 1.96 2.15 

Wet Weather  

Average Day 2.02 2.15 1.94 2.27 2.08 1.74 

Maximum Month 2.73 2.83 2.35 2.72 2.35 1.82 

Maximum Week 3.92 3.60 2.89 3.31 2.63 1.95 

Maximum Day 5.25 4.40 3.40 4.64 3.28 2.17 

Plant staff indicate that effluent flow measurement is more reliable, however a comparison of influent and effluent 
flows from January 1995 showed very erratic effluent flow measurements prior to November 1997. Therefore, in 

early years, influent flow records were used. 
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FIgure 2-1. Wilsonvile C'If, Lini/Is 
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FIgure 2-2. Historical Plant Flow at the Wilsonvile Treatnient Plant 

Future Wastewater Flow Projections - Analysis 

Projecting future flows involves analysis of two factors: 

• Increase in baseline sanitary flow 

• Increase in peak flow 

Baseline Sanitary Flow Projections 

Baseline sanitary flow (equivalent to ADWF) was projected in the 2001 Colledx2w Syrteni Ma.rter Plan. 

These projections were based on anticipated expansion of the City's service area to include identified 
Urban Planning Areas, as well as City-developed projections in residential, commercial, and 
industrial development in each of the City's sub-basins. A unit flow factor for residential 
development (projected gallons per day per household) was assigned based on recent flow 
monitoring data, while industrial and commercial unit flow factors (projected gallons per day per 
developed acre) were assigned based on discussions with the City. The planning values used here 
for commercial and industrial development are higher than actual values seen in recent years; with 
the construction of the new water treatment plant, the City anticipates that industrial development 
will shift toward higher water-consuming industries. Collection system planning values are typically 
conservative, since subsequent capacity increases are difficult to achieve. 

During the course of completing the Co/le1ct/s'n SJfteni Master Plan, the City updated its Coiiipn'he'xth'e 

Plan. At the City's request, build-out flow projections were re-evaluated using the unit flow factors 

Chapter 2— Planning Projecbons 	 FDR 	IMisonville Wastewater Facility Plan 

November 4, 2002 	 Page 2 



DRAFT 

of the ColIer/iawSyutcffJMzr/CPP1aM and development assumptions from the Co,,rehc,zsri''Pktx. The 

Coe,zniPIaT identifies future development using the following four land use categories: 

Residential, Commercial, Industrial, and Public Lands 

The residential areas include estimates of dwelling unit density, therefore the Co//ecthi,j Sysietii Master 

P/atz unit flow factors were directly applicable to these land use categories. The fourth category, 
Public Lands, includes some areas that do not generate significant sanitary flow (i.e., parks and open 
spaces), and others that do generate baseline sanitary flow (schools, public service buildings, etc.). 
Areas identified as Public Lands were separated between those areas that are not improved (i.e., do 
not contribute to baseline sanitary flow), and those that are improved. The designation between 
these types of public lands was assumed to be the same as that used in the Co//ect/atzSj'.cteiisMa.cter 

P/au, and as in that study, the commercial unit flow factor was applied to improved public lands. 

The Coz),theuszi'e P/au includes several areas adjacent to the existing City Limits, in which 
development is anticipated but land use planning has not been fully completed. Where the type of 
development was not specifically stated for these areas, assumptions were made based on the 
description of likely development plans in the Cot reeu.ctheP/ati. Assumptions made associated with 

these planning areas are included in Appendix A. 

Total residential areas and total dwelling units were evaluated based on mapping provided by the 
City, as was the total improved Public Lands area. The City provided total commercial and 
industrial areas at buildout. This analysis resulted in a buildout baseline sanitary flow projection of 

7.02 as shown below. This compares well with the Co//c tiSyrtetiiMa.rterP/au estimate of 6.7 mgd 

that was used as the basis for future planning. 

Table 2-2. Builo'out Sanitary Flow Projection 

Units or 
Acres 

gallunit or 
gaUacre 

Total Flow, 
mgd 

esidential 15,222 213 3.24 

ommercial 344.8 1,500 0.52 

ndustrial 1,401.6 2,000 2.80 

rison Flow 0.16 

oke Adjustment  0.13 

ubhc - Commercial 114 1,500 0.17 

Base Sanitaiy Flow 7.02 

Anticipated flows from the prison are based on information from the City. The 108-acre prison site 
was not included in the residential, commercial, or industrial area estimates. Th e  "Coke adjustment" 

was added at the City's suggestion to allow for the Coca-Cola facility to discharge the maximum 

permitted flow on any given day. This adjustment was calculated by determining the total flow that 

would be contributed by this facility based on the property area and industrial flow factor, and 
subtracting this value from the total permitted flow. 

These flows represent anticipated future conditions, and were estimated conservatively to ensure 

that conveyance improvements recommended in the Co//aai J'js/em' Ma.rler Plait were adequate to 

handle potential future flows. This is a reasonable approach for collection system planning, since 
pipe improvements are constructed for maximum buildout conditions and cannot be implemented 
in a phased manner. They are also reasonable estimates for site planning at the wastewater 
treatment plant, since near-term improvements should be consistent with ultimate long-term 
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average of the DEQ and area-based methods. As the figure shows, using the area-based method 
results in a buildout peak flow projection of just under 15 mgd - very close to the value predicted by 

the collection system model. 

As discussed earlier, the peaking factors used in the CoIleaon5ysteitiMaiIerP/aii assume that the area-

wide I/I rate experienced now will remain the same in the future. This is a reasonable assumption 
for collection system planning, since the system actually has additional capacity to convey flow under 
surcharged conditions. Therefore, if I/I rates do increase in the future due to aging infrastructure, 
the system will likely handle some additional infiltration without overflowing. However, because key 
hydraulic elements in the treatment plant (i.e., pumps) are more sensitive to flow increases than 
sewers, it would be wise for the City to assume that future peaking factors will be between the 
current values and area-based values. Recommended future flows and flow peaking factors are 
shown in Table 2-6 for the high flow projections and in Table 2-7 for the low flow projections. 
Because DEQ and historical projections yielded very similar peaking factors, and because the 
historical data includes a full suite of flow conditions, values in the tables reflect the average of 
historical and area-based peaking factors. 

Table 2-6. Hiqh Flow Projections for the ky//sony/lIe Wastewater Treatment Plant 

Peaking 
Factor 2000 2005 2010 2015 2020 2025 2030 2035 

)ry Weather  

Average Day 1.00 .02 .73 .45 .16 188 .59 .31 .02 

MaxirnumMonth 1.07 .15 .91 .68 144 5.20 .96 .72 .48 

Maximum Week 1.13 .29 .09 .90 .71 .52 .33 .14 '.94 

Maximum Day 1.32 .67 .61 .56 .50 .45 '.39 .34 .28 

Vet Weather  

Average Day 1.20 .42 1.27 4.13 L98 P.84 5.69 7.55 1.40 

Maximum Month 1.38 .79 &78 4.77 5.76 5.74 7.73 B.72 1.71 

Maximum Week 1.63 .30 147 5.63 3.80 7.97 9.13 10.30 11.47 

Maximum Day .  1.98 .00 5.41 5.83 3.24 9.66 11.07 12.49 13.90 

Peak Hour .95 i.96 1.07 10.17 12.26 14.39 16.49 18.60 0.71 
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Figure 2-8. 38-Day Average Influefit BOD Conce,ilralions 
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Figure 2-1. 38-Day Average Influeni TSS Concentrations 
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The treatment plant is not currently required to report influent ammonia-nitrogen or phosphorus 
concentrations, and therefore does not regularly monitor for these constituents. However, for 
future planning it is important to project influent nutrient concentrations. Results of limited 
sampling for ammonia-nitrogen and total phosphorus in 1998, 2000, and 2001 are shown in Figure 
2-10. 

30 

25 ----c 

	

a 	 a 
20 

0 	 f 	 - 
15 	 . Totai P (average 7.3 mg/1) 

[arage24 

0 10 

C.) 	* 
5 

0 	 I 	 I 	 I 

Co 	 Co 	 a) 	 0) 	 C) 	 0 
0) 	 (3) 	 (3) 	 (3) 	 CD 	 C) 

02 
	

02 
	 (3) 	 Q) 	 C) 	 C) 
 04 

U) 

Date 

Figure 2-10. Influent NHJ and Total P Concentrations 

These values closely resemble textbook values for medium strength wastewater of 7.2— 8.0 mg/L 
for total phosphorus and 25 mg/L for ammonia nitrogen 2. Average values from sampling at the 

I 	 plant will be used as the basis for future projections. 

Using ADWF influent flows from Figure 2-3 and influent concentrations as described above, the 
following wasteload projections for BOD, TSS, NH3, and total P are projected through the planning 
period (see Table 2-8). Note that the BOD and TSS concentrations compare well to the average 
concentrations of 249 mg/L and 258 mg/L used for BOD and TSS in the previous Facility Plan. 
Average dry weather loading projections are also shown in Figure 2-11 .As in baseline flow 
projections, the baseline BOD loading was adjusted to include the maximum possible contribution 
from the Coca Cola facility. Final BOD projections include an additional 339 lb/day of BOD from 
the Coca Cola facility. The new prison will use many low flow fixtures, producing waste of higher 
than average concentrations. However, since the City's planning projections estimate an increase in 
the percentage of average dry weather flow contributed by commercial and industrial properties, 
there may not be a net impact on the average concentration seen at the treatment plant. Therefore, 
projected loadings were not adjusted for the potential influence of the prison. 

2 Sources: Water Environment Federation, MOP 8, Design of Municipal Wastewater Treatment Plants, and Metcalf 
& Eddy, Wastewater Engineering. 
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Figure 2-11. Average Dry Weather BOO and TSS Loading 

Table 2-8. Baseline Loading Projections for Wflsonvife Wastewaler Treatment Plan! 

BOO, mg!L TSS, mg!L NH3-N, mgIL. Total P, mg!L 

oncentration 248 254 24 7.3 

Year 

ADWF, mgd 

High 	Low 

BOO, Iblday 

High 	Low 

TSS, lblday 

High 	Low 

NH3-N, Iblday 

High 	Low 

Total P, lblday 

High 	Low 

000 2.02 2.02 4,517 4,517 4,279 4,279 404 404 123 123 

005 2.73 2.36 5,986 5,220 5,783 4,999 546 472 166 144 

010 3.45 2.69 7,475 5,903 7,308 5,698 691 538 210 164 

015 4.16 3.03 8,943 6,606 8,812 6,419 833 606 253 184 

020 4.88 3.37 10,432 7,309 10,338 7,139 977 675 297 205 

025 5.59 371 11,901 8,012 11,842 7,859 1,119 743 340 226 

030 31 4.04 13,390 8,695 13,367 J 	8,558 1,263 1 	809 384 246 

2035 .02 4,38 1 	14,859 9,398 14,871 1 	9,278 1,405 1 	877 427 267 

Wasteload Peaking Factors 
Peaking factors were evaluated using influent data from plant daily monitoring reports, and 
compared with peaking factors for other municipalities and agencies in the area. The results of this 
analysis for BOD and TSS are shown in Table 2-9. 
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Table 24. comparison of BOD and ISS Peaking Factors 

BOD Load Peaking Factors 

WilsonviHe - 
Histoncal 

Wilsonville- 
1995 FP 

Tiyon Creek - 
Portland 

Durham - 
Tigard 

Rock Creek - 
Hilisboro 

ADW 1.00 1.00 1.00 1.00 1.00 

MMDW 1.13 1.17 1.12 1.30 1.14 

MWDW 1.39 1.58 1.50 1.33 

MDDW 1.52 2.32 1.90 1.70 

AWW 1.09 1.17 1.00 1.00 1.00 

MMWW 1.22 1.45 1.17 1.30 1.14 

MWWVV 1.56 1.42 1.80 1.33 

MDWW 2.13 2.16 2.60 1.90 

TSS Load Peaking Factors 

Wilsonville - 
Historical 

Wilsonville- 
1995 FP 

Tryon Creek- 
Portland 

Durham - 
Tigard 

Rock Creek- 
HiHsboro 

ADW 1.00 1.00 1.00 1.00 1.00 

MMDW 1.17 1.05 1.18 1.30 1.12 

MWDW 1.45 1.73 1.60 1.50 

MDDW 1.78 2.86 2.40 2.60 

AWW 1.03 1.08 0.99 1.00 1.00 

MMWW 1.17 1.14 1.27 1.40 1.30 

MWIMN 1.31 1.90 1.60 1.60 

MDWW 1.68 3.53 2.40 2.30 

Table 2-9 shows that peaking factors based on Wilsonville's historical data are generally within the 
range of peaking factors experienced at other plants in the region. Wilsonville's maximum day dry 
weather BOD and TSS peaking factors, as well as the peak wet weather factors, are slightly lower 
than those of other agencies, however there is no reason to expect future peak loadings to be 
significantly higher than current peak loadings. Therefore, peaking factors based on historical data 
were used for future planning. 

Because of the limited data on influent ammonia and total phosphorus, it is not possible to develop 
load peaking factors based on historical data. Peaking factors for these constituents will be based on 
the average of the BOD and TSS peaking factors. 

Final Planning Projections 
Table 2-10 shows the projected flows and loading to the Wilsonville treatment plant under the high 
flow scenario. Table 2-11 shows similar information under the low flow scenario. 
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Table 2-19. Flow and Loading Projections for the IVI/sonvile Waslewater Treatnient Plant (HIgh 
Flow) 

Year Condition Flow, myd BOO, Ibid1  TSS, Ibid NH3, Ibid 	TP, Ibid 

2000 Dry Season  

Ave. Day 2.02 	4,517 4279 404 	123 

Max Mo. 2.16 4,721 5,007 464 	141 

Max Week 2.28 5,807 6,205 574 175 

Max Day 2.67 6,351 7,617 668 203 

Wet Season  

Ave. Day 2.42 1,554 4,407 427 130 

Max Mo. 2.81 5,097 5,007 483 147 

Max Week 3.31 6,518 5,606 579 176 

Max Day 4.02 8,899 7,189 770 234 

Peak Hour 5.96  

2005 Dry Season  

Ave. Day 2.73 5,986 5,783 546 166 

Max Mo. 2.92 6,381 6,766 627 191 

Max Week 3.08 7,849 8,386 776 236 

Max Day 3.60 8,583 10,294 902 274 

Net Season  

Ave. Day 3.28 6,155 5,957 578 176 

Max Mo. 3.79 6,889 6,766 653 199 

Max Week 4.48 8,809 7,576 783 238 

Max Day 5.43 12,027 9,716 1,041 317 

Peak Hour 8.05  

2010 Dry Season  

Ave. Day 3.45 7,475 7,308 691 210 

Max Mo. 3.69 8,063 8,551 792 241 

Max Week 3.90 9,919 10,597 980 298 

Max Day 4.55 10,846 13,009 1,140 347 

IVet Season  

Ave. Day 4.14 1,778 7,528 730 222 

Max Mo. 4.80 1,706 8,551 825 251 

Max Week 5.66 11,132 9,574 989 301 

Max Day 6.87 15,199 12,278 1,316 100 

Peak Hour 10.18  

2015 DrySeason  

Ave. Day 4.16 8,943 8,812 833 253 

Max Mo. 4.45 9,723 10,310 955 291 

Max Week 4.70 11,960 12,778 1,182 359 

Max Day 15.49 13,078 15,686 1,375 18 
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Net Season 

Ave. Day 4.99 9,379 9,077 880 268 

Max Mo. 5.78 10,497 10,310 995 303 

Max Week 6.82 13,423 11,544 1,193 363 

Max Day 8.28 18,327 14,805 1,587 483 

Peak Hour 12.27 

2020 Dry Season 

Ave. Day 4.88 10,432 10,338 977 297 

MaxMo. 5.22 11,406 12,095 1,121 341 

Max Week 5.51 14,030 14,990 1,386 422 

Max Day 6.44 15,342 18,401 1,613 491 

Wet Season 

Ave. Day 5.86 11,002 10,648 1,032 314 

Max Mo. 6.78 12,314 12,095 1,167 355 

Max Week 8.00 15,746 13,542 1,399 426 

Max Day 9.71 21,499 17,367 1,861 566 

Peak Hour 14.40 

2025 Dry Season 

Ave. Day 5.59 11,901 11,842 1 1 119 340 

Max Mo. 5.98 13,065 13,855 1,284 390 

Max Week 6.32 16,071 17,170 1,588 483 

Max Day 7.38 17,574 21,078 1,848 562 

Vet Season 

Ave. Day 6.71 12,602 12,197 11,183 360 

Max Mo, 7.77 14,106 13,855 1,336 407 

Max Week 9.17 18,037 15,513 1,603 488 

Max Day 11.12 24,627 19,894 2,132 648 

Peak Hour 16.49 

2030 Dry Season 

Ave. Day 6.31 13,390 13,367 1,263 384 

Max Mo. 6.75 14,748 15,639 1,449 441 

Max Week 7.13 18,141 19,382 1,793 545 

Max Day 8.33 19,838 23,793 2,086 634 

Net Season 

Ave. Day 7.57 14226 13,768 1,335 406 

Max Mo. 8.77 15,922 15,639 1,509 459 

Max Week 10.35 20,360 17,511 1,810 550 

Max Day 12.56 27,799 22,456 2,407 132 

Peak Hour 18.61 

2035 Dry Season 

Ave. Day 7.02 14,859 14,871 1,405 427 
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Max Mo. 7.51 16407 17399 1,612 490 

Max Week 7.93 20,182 21,563 1,994 607 

Max Day 9.27 12,070 26,470 2,320 706 

Wet Season  

Ave. Day 8.42 15,826 15,317 1,485 452 

Max Mo. 9.76 17,714 17,399 1,678 510 

Max Week 11.51 22,651 19,481 2,013 612 

Max Day 13.97 30,927 24,983 2,677 814 

Table 2- 1/ F/ow ano' Loading Projedions for the Wilsonvile JVastewater Treatment Plant (Low 
Flow) 

Year Condition Flow, mgd BOD, Ibid' TSS Ibid NH3, Ibid TP, Ibid 

2000 Dry Season  

Ave. Day 2.02 4,517 4,279 404 123 

Max Mo. 2.16 4,721 5,007 464 141 

Max Week 2.28 5,807 6,205 574 175 

Max Day 2.67 6,351 7,617 668 203 

Wet Season  

Ave. Day 2.42 4,554 4,407 427 130 

Max Mo. 2.81 5,097 5,007 483 	1147 

Max Week 3.31 6,518 5,606 579 	1176 

Max Day 4.02 8,899 7,189 770 234 

Peak Hour 5.96  

2005 Dry Season  

Ave. Day 2.45 5,406 5,190 490 149 

Max Mo. 2.62 5,726 6,072 563 171 

Max Week 2.77 7044 7,525 696 212 

Max Day 3.23 7,702 9,238 810 1246 

Net Season 

Ave. Day 2.94 5,523 5,346 518 158 

Max Mo. 3.41 6,182 6,072 586 178 

Max Week 4.02 7,905 6,799 703 214 

Max Day 4.88 10,794 8,719 934 284 

Peak Hour 7.23  

2010 Dry Season  

Ave. Day 2.77 6,068 5,868 554 1169 

Max Mo. 2.96 6,474 6,865 636 193 

Max Week 3.13 7,964 8,508 787 239 

Max Day 3.66 8,708 10,445 916 778 

Wet Season 

Ave. Day 3.32 16,245 6,044 586' 178 

Chapter 2- Planning Projecbons 	 HR 	Wilsonvifle Wastewater Faallty Plan 

November 4, 2002 	 Page2-20 



Max Mo. 3.85 6,990 6,865 662 201 

Max Week 4.54 8,938 7,687 794 242 

Max Day 5.51 12,203 9,858 1,056 321 

Peak Hour 8.17 

2015 Dry Season  

Ave. Day 3.09 6,730 6,546 618 188 

Max Mo. 3.31 7,222 7,659 710 216 

Max Week 3.49 8,884 9,491 878 267 

Max Day 4.08 9,714 11651 1,021 311 

Wet Season  

Ave. Day 3.71 6,966 6,742 654 199 

Max Mo. 4.30 7,797 7,659 739 225 

Max Week 5.07 9,970 8,575 886 270 

Max Day 6.15 13,613 10,997 1,179 358 

Peak Hour 9.12 

2020 Dry Season  

Ave. Day 3.42 7,413 7,245 685 208 

Max Mo. 3.66 7,993 8,476 	1785 239 

Max Week 3.86 9,832 10,505 972 296 

Max Day 4.51 10,752 12,896 1,130 344 

lVet Season  

Ave. Day 4.10 7,710 7,462 724 220 

Max Mo. 4.75 8,630 8,476 1818 249 

Max Week 5.61 11,035 9,491 981 298 

Max Day 6.81 15,067 12,171 1,304 397 

Peak Hour 10.09  

2025 Dry Season 

Ave. Day 3.74 8075 7,923 749 228 

Max Mo. 4.00 8,741 9,270 859 261 

Max Week 4.23 10,752 11,488 1,063 323 

Max Day 4.94 11,758 14,102 11,236 376 

Vet Season  

Ave. Day 4.49 8,432 8,160 791 241 

Max Mo. 5.20 9,437 9,270 894 272 

Max Week 6.13 12,067 10,379 1,073 326 

Max Day 7.44 16,477 13,310 1,426 434 

Peak Hour 11.03  

2030 Dry Season  

Ave. Day 4.06 8,736 8,601 813 247 

Max Mo. 4.34 9,489 10,063 932 284 

Max Week 4.59 11,672 12,471 1,153 351 
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Max Day 5.36 12,764 15,309 1 1342 408 

Net Season  

Ave. Day 4.87 9,153 8,859 859 261 

Max Mo. 5.64 10,245 10,063 971 295 

Max Week 6.66 13,100 11,267 1164 354 

Max Day 8.08 17,886 14,449 1,548 471 

Peak Hour 11.98  

2035 Dry Season  

Ave. Day 4.38 9,398 9,278 877 267 

Max Mo. 4.69 10,237 10,856 1,006 306 

Max Week 4.95 12,592 13,454 1,244 379 

Max Day 5.78 13,770 16,516 1,448 440 

LIjel Season 

Ave. Day 5.26 9 ,875 9,557 927 282 

Max Mo. 6.09 11,052 10,856 1,047 319 

Max Week 7.18 14,132 12,155 1,256 382 

Max Day 8.72 19,296 15,588 1,671 508 

Peak Hour 12.92 
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Chapter 3. Existing Facilities 

Introduction 
This chapter describes the treatment systems employed at the Wilsonville facility, reviews the 
plant's record of performance, and summarizes the capabilities, limitations and condition of 
major treatment facilities. 

Expansion History 
The Wilsonville WWTP was constructed in the early 1970s. Originally, it was designed to treat 
predominantly municipal wastewater. The original plant was a Smith and Loveless package 
plant, with the primary clarifiers and aeration basins housed in the same structure. There have 
been three major modifications to the plant since its original construction: 

> Rotating biological contactors (RBCs) were added in 1981 and design capacity was 
increased to 2.25 mgd. 

New headworks, odor control, and RBC blower improvements were constructed in 
1993. 

> New headworks fme drum screen, new primary clarifier mechanisms, aeration basins, 
secondary clarifiers, a third sand filter, UV disinfection, biosolids storage, and an 
operations building were added in 1997. 

The plant currently provides primary and secondary treatment, sand filtration, UV disinfection, 
and aerobic digestion. Digested sludge is land-applied to various agricultural sites in the area for 
beneficial reuse. 

Overview of Current Treatment Scheme 
The following sections describe the liquids and solids treatment processes used at the 
Wilsonville WWTIP. 

Liquid Treatment 

A basic schematic of Wilsonville's summer treatment process is shown in Figure 3-1. Liquid 
jstream treatment at Wilsonville is essentially the same year-round; the only difference between 

the dry season (May I through October 31) and wet season treatment processing is the use of 
sand filters. Filters are not operated during the wet season due to less restrictive permit 
requirements. The plant treats the entire influent flow year round including peaks and does not 
bypass any unit processes. 

Flow enters the plant, is measured using a Parshall flume in the influent channel, and is sent 
through a fine screen with 1 mm openings for removal of rags, debris, and coarse grit. 
Screenings are compacted and conveyed to a dumpster prior to disposal at the landfill. 
Downstream of the headworks, two primary clarifiers remove a portion of the settleable solids 
and BOD. Primary effluent is mixed with secondary scum and return activated sludge (RAS) in 
an anoxic junction box prior to entering two aeration basins. The aeration basins include an 
anoxic selector used to control fliamentous growth, followed by aeration chambers. Solids- 
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liquids separation is then provided by two secondary clarifiers. During summer months, 
secondary clarifier effluent is sent to rapid sand filters and filtered water is disinfected with 
ultraviolet (UV) light. During winter months, secondary effluent is sent directly to U'V 
disinfection. Disinfected water is then discharged to the Wilamette River via a single-port 
gravity outfall. 

Solids Treatment 

The operation of the solids handling processes at the Wilsonville WWTP is the same year round. 
Figure 3-2 shows a basic schematic of the solids process. Screenings are deposited in a 3 cubic 
yard container directly under the compactor discharge and then transferred to a 10 cubic yard 
dumpster daily. The dumpster is taken by a contract hauler to the Hillsboro landfill on a weeldy 
basis. Primary sludge is pumped to the aerobic digesters and primary scum flows by gravity to 
the digesters. Waste activated sludge (WAS) is thickened by gravity belt thickeners (GBTs), then 
fed to the aerobic digesters. Two aerobic digesters are operated in series and provide a total 
SRT of approximately 74 days. After digestion, bjosolids are stored for up to two months in 
open, aerated tanks. The stored biosolids are trucked to private farmland for fmal utilization as a 
soil amendment. 

Design Summary 

Appendix B lists major process equipment at the Wilsonville facility and presents a summary of 
current design criteria for the plant. 

Process Capacity 
Based on operational experience, process modeling, and application of typical unit process 
design criteria, estimates of the current capacity of major treatment processes were developed. 
Table 3-1 shows a summary of the capacity estimates. Capacities are presented in terms of the 
constituent (flow, TSS, or BOD) and condition (average, maximum week, peak, etc.) that 
determines process capacity. 

The plant currently has a capacity to treat 7,500 lb/day of influent BOD and TSS (without 
nitnfication), with a peak stated hydraulic capacity of 8 mgd. Actual hydraulic capacity is limited 
to 2.8 mgd on an average basis mgd (based on primary clarifier capacity) and 4 mgd on a peak 
basis (based on irifluent screening capacity). 

A steady-state mass balance model was developed for the major process units. Average and 
maximum month flows were modeled during wet and dry seasons. The model was calibrated 
with data from Wilsonville's daily monitoring reports (DMRs) for the past three years and 
through discussions with operations staff. Model output for current (year 2000) conditions is 
shown in Appendix C. 

Consideration was given to the reliability and level of redundancy for each unit process when the 
capacities were assessed. As a guide, a set of reliability criteria was developed, which are shown 
in Table 3-2. Capacity and reliability of individual unit processes will be further discussed later 
in this chapter. 
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1. EPA reliability aiteiia only require pnmary darillers to handle half of design flow with one unit out of service 
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6 	 Handle maximum-month flow or loading with largest unit out of service (winter condition)' 

7 	 No extraordinary manual operation is required if largest unit is out of service 

Criteria No. 	0eSCTPt1O 

Uquid Treatment Systems 

1 	 Handle peak instantaneous flow without overflows with all units in service 

2 	 Pumping facilities must handle design process flow with largest unit out of service 

3 	 Handle maximum-day flow with a 3-inch freeboard at weirs, and no submergence or impairment of flow elements, with 
all units in service 

4 	 Provide hill treatment to maximum-day flow with all units in service 

Solids Treatment Systems 

5 	 } Handle maximum-week solids loading with all units in service 

Uquid and Solids Treatment Systems 

Table 3- t Estimated Current Process Capacity for Unit Processes, mgo 

Unit Process Design Basis Firm Capacity Total Capacity Comments 

Based on operating experience with fine drum screen. Backup bar 
Headworks Peak Hour Flow 4 mgd 4 mgd screen is capable of passing 8 mgd but cannot be used for normal 

duty service due to impacts on solids processing and disposal. 

Based on conventional design criteria of 1,000 gpd/sf under 
Primary viaximum Month Flow 2.8 mgd Max Month; 2.8 mgd Max Month; 6.9 maximum month conditions and 2,500 gpd/sf under peak hour 
Clarification' Peak Hour Flow 6.9 mgd Peak Hour mgd Peak Hour conditions; firm capacity based on one clarifier in service, providing 

capacity for 50% of total design flow. 

viaximum Week 2.600 lb/day Primary 5,200 lb/day Primary 
Based on conventional design criteria of a maximum diurnal peak 

ctivated Sludge 
)xygen Demand 2  Effluent BOD Effluent BOD 

oxygen uptake rate of 50 mg/LJhr; firm capacity based on one 
aeration basin in service. 

Secondary Total Suspended Solids 
96,400 lb/day TSS 
(equivalent to 2.2 mgd, 

192,900 lb/day TSS 
(equivalent to 2.2 mgd, 

Based on conventional design criteria of 25 lb/day/sf solids loading 

Clarification Loading 50% RAS, 3,500 mg/L 50% RAS, 3,500 mgI!.. 
under maximum month conditions and 40 lb/day/sf under peak hour 

MLSS) MLSS) 
conditions; firm capacity based on one clarifier in service. 

werage Day Flow 2.3 mgd Average Day 34 mgd Average Day 
Based on conventional design criteria of 2 gpm/sf under average 

Filtration 
'eak Hour Flow 4.6 mgd Peak Hour 6.8 mgd Peak Hour 

day conditions and 4 gpmlsf under peak hour conditions; frm 
capacity based on two filters in service. 

UV Disinfection Peak Hour Row 8 mgd 8 mgd Based on stated design criteria 

Gravity Belt Maximum Week 267 gpm (equivalent to 534 gpm (equivalent to Based on stated design criteria and 40 hour/week operation; firm 
Thickening Primary and WAS Flow 4.5 mgd MWWWF) 7.7 mgd MWWWF) capacity based on one GBT in service 

\erobic Maximum Month Solids 6,500 gpd (equivalent 12,900 gpd (equivalent 
Based on conventional design criteria of 40-day detention time at a 

 
temperature of 20CC or greater under maximum month conditions; 

Digestion Loading to 1.7 mgd MMWWF) to 3.4 mgd MMWW irm capacity based on one digester in service. 

Biosolids Maximum Month 1,400 gpd (equivalent 1,700 gpd (equivalent to Based on design criteria of 240 days' storage; firm capacity based 
Storage Digested Sludge Flow to 0.4 mgd MMWWF) 0.5 mgd MMWWF) on four tanks in service. 

I otal capacity basecl on operation 01 both pnmary claritiers, which is currently not pOssible clue to limitations in pnmary sivage piping. 
Driven by primary effluent BOD 

Table 3-2 Redundancy Criteria for Unit Treatment Processes 
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Hydraulic Capacity 
A spreadsheet hydraulic model was developed for the existing facility. AU major hydraulic 
elements from the raw sewage influent to the outfall were modeled. A hydraulic profile of the 
plant was developed using the model, which defined and identified the limiting hydraulic 
capacity of the plant. A range of flows were evaluated with all units in operation and two criteria 
were used to assess the peak flow capacity: 

• Impaired Flow Control or Process Operation. This occurs when the water surface 

exceeds a control elevation and limits effective flow control or process operation. 
Examples include submerging the effluent weir on a clarifier and exceeding the allowable 
submergence for a Parshall flume. This criteria simply measures hydraulic conditions; it 
does not guarantee that treatment goals will be met at the stated flows. 

• Overtopping Wafts. This occurs when the water surface elevation exceeds the top of a 
basin, channel, or manhole wall. 

Table 3-3 shows the influent flows at which existing control elements are submerged and 
structures overtopped at important process locations. 

Table 1-3. Estimated Capacity of Hydraulic Elemefits. 

Row Control ElementlStnicture Maximum Process Flow, mgd Maximum Overtopping Flow, mgd 

Fine screen 9.4 9.4 

Primary Clarifiers 16.1 17.2 

Aeration Basins 17.5 18.1 

SecondaryClariflers 16.2 17.2 

Sand Filters 9.9 9.9 

UV Disinfection Channel 16.2 .17.5 

Since the raw sewage flows to, as well as through, the plant by gravity, pumping capacity does 
not affect the ability of the plant to convey peak flows. Flooding of the fine screen will occur 
first during an extreme flooding event. Although the hydraulic capacity of the sand filters is 
similar to that of the fine screen, filters can be bypassed during winter months when peak flow 
events are most likely to occur. 

The model confirmed that all processes are able to convey the current peak design flow without 
flooding or impaired process control. 

Treatment Performance 
The performance of the Wilsonville WWTP was evaluated using data from daily monitoring 
reports for January 1, 1998 through December 31, 2001. Figure 3-3 shows that during this 
period, average dry weather influent flows typically ranged from 1.5 to 2.0 mgd, with a peak wet 
weather daily flow of 4.8 mgd. 
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CBOD and Suspended Solids 

Under the current NPDES permit, the Wilsonville WWTP must meet a monthly average 
concentration of 30 mg/L during the wet season (November 1 - April 30) and 10 mg/L during 
the dry season (May 1 - October 31) for CBOD and suspended solids. Figure 3-4 shows that 
during the last 3 years, Wilsonville has only exceeded permit limits during May and June of 1998, 
when TSS limits were exceeded. Plant staff stated that this was a period of process upset. Since 
July of 1998, effluent CBOD and suspended solids concentrations have consistently been well 
below permit limits, with values often in the 1 to 3 mg/L range. 
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Figure f-4 Treatmeni Plant Effluent CBOD/Suspended Solids, ing/L 

Ammonia-Nitrogen 

Effluent ammonia-nitrogen concentrations are shown in Figure 3-5. Concentrations are 
typically measured only during summer months. Wilsonville currently does not have a permit 
limit for ammonia, but ammonia levels and removal have implications on plant operations and 
performance. Based on limited sampling, influent ammonia averages approximately 24 mg/L. 
Effluent concentrations for the past two summers have typically been below 1 mg/L. Effluent 
concentrations are typically higher at the start of the summer permit season, and then drop to a 
range of 0 to 2 mgIL. 
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Given the reduction in ammonia from 24 to less than I mgIL during much of the dry season, it 
is clear that nitriflcation is taking place. Wilsonville's aeration basin capacity and relatively long 
SRT (average of 8-10 days during the summer permit season) allow nitrification to take place 
when wastewater temperatures increase in the dry season. 

Plant data also show that roughly 150 mg/L of alkalinity is consumed during the treatment 
process. In spring 2002, Wilsonville's new water treatment plant was brought on-line. 
Subsequently, influent alkalinity dropped to under 80 mg/L. Therefore, to maintain adequate 
alkalinity to support nitrification and maintain buffering capacity, alkalinity addition will be 
required or nitrification must be suppressed to avoid any upsets to the biological treatment 
process. 

Phosphorus 

Wilsonville currently has no permit limit for phosphorus. Wilsonville does not routinely sample 
the raw influent for phosphorus, however limited sampling indicates that influent total 
phosphorus is just over 7 mg/L. Weekly sampling during the summer permit seasons of 2000 
and 2001 (see Figure 3-6) showed that effluent phosphorus concentrations were routinely less 
than I mg/L, although some samples exceeded 4 mg/L. 

Given the low levels of phosphorus in the effluent, it is clear that some biological phosphorus 
removal is taking place since conventional treatment does not provide removal to such low 
levels. Biological phosphorus removal is accomplished by exposing bacteria first to high 
substrate concentrations under anaerobic conditions followed by low substrate concentrations 
and aeration. These conditions facilitate the development of a biological community capable of 
phosphorus removal. 

Wilsonville operations staff have suggested that the anoxic (little or no oxygen present) selectors 
at the head of the aeration basins are acting as anaerobic zones, facilitating the growth of 
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phosphorus-removing bacteria. This is an important observation for two reasons. First, the 
ability of the existing activated sludge process configuration gives an indication of the potential 
for biological phosphorus removal, should this ever become a permit requirement driven by 
receiving water conditions. Second, the relationship between liquid stream treatment and solids 
processing is an important management consideration since removal of the phosphorus in the 
liquid stream will increase the phosphorus concentration in the biosolids stream. Recent 
regulatory emphasis on application of biosolids at agronomic rates of both nitrogen and 
phosphorus could mean that more land is required for biosolids disposal. 
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Figure J-b Treatment Plant Effluent To/a/Phosphorus, nig/L. 

UV Disinfection 

Oregon DEQ changed the bacteria standard from fecal coliform to E. Cohbacteria effective 
August 1, 2000. Figure 3-7 shows the effluent E. Co4 concentrations (monthly geometric 
means) for August 1, 2000 through November 30, 2001. No permit violations occurred during 
this period, and the highest geometric mean E. Co//concentration was 76 CFU per 100 mL, 

significantly less than the permit limit of 126 CFU per 100 mL. There have been several 
exceedences of the single sample limit of 406 CFUs per 100 mL, however plant staff feel that 
this is due to programming problems and not associated with the capacity of the UV disinfection 
unit. 
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Unit Process Assessment - Methodology 
The next sections of this chapter review the frmnctions and capabilities of individual unit 
processes and identify key operational, maintenance, or mechanical issues related to the plant 
processes. The discussion is divided into three major process areas: liquids treatment, solids 
treatment, and support facilities. The findings were developed through meetings with the City, 
field inspections, review of performance data, and modeling of process and hydraulic capacity. 

Unit Process Assessment - Liquid Treatment 

Headworks 

Description 

Raw wastewater is conveyed to the plant by gravity through a 24-inch pipeline. Wastewater 
flows through an influent junction box and a Parshall flume prior to entering the headworks. 
The headworks facility at the Wilsonville WWTP consists of a 5/8-inch bar screen, a rotary 
drum fine screen with 0.04-inch (1 mm) openings, and associated screenings cleaning, washing, 
and compacting equipment. Currently, the headworks is not covered, and the headworks 
processes and open screenings dumpster are a source of odor. 

Capacity and Redundancy 

Hydraulic modeling shows that the maximum flow that can be routed through the fine screen is 
9.4 mgd. Although the design criteria from the previous expansion shows the capacity of the 
fine screen to be 8 mgd, the plant headworks is not configured to convey flows of this 
magnitude. Staff say that the installation of the fine screen and operational problems with grease 
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buildup limit hydraulic capacity to approximately 4 mgd. If the actual capacity of the screen 
were higher, it would still be necessary to provide hydraulic improvements or add another fine 
screen to prevent the existing flow channel from flooding under peak flows of over 9.4 mgd. 
The mechanical bar screen funclions as a backup when the fine screen is offline for 
maintenance, but use of the bar screen results in identifiable objects in the sludge, which impacts 
the biosolids land application program. 

Condition and Operational Issues 

• A sampling port just upstream of the screening facilities is used to assess influent wastewater 
characteristics. However, Wilsonvile staff have indicated that samples collected from this 
port may not be representative due to two factors: high velocities just ahead of the screens 
and plugging of the sample line with unscreened solids. 

• Inefficient washing of the screen leads to blinding, limiting the effective capacity of the 
screen to approximately 4 mgd. 

• The original intent of the fme screen was to eliminate the need for separate grit removal 
facilities. However, Wilsonville staff have indicated that grit collects and settles out in the 
channel just upstream of the fine screen due to a "rock trap" at that location. 

• Electric actuators for the headworks slide gates are desired. 

• The headworks should be enclosed for odor control. 

Primary Treatment 

Description 

Primary treatment at the Wilsonville WWTP is currently provided in two 42-foot diameter 
circular clariflers in the original Smith and Loveless package units. The primary clariflers are 
covered and air from the headspace collected and treated in an activated carbon tower. Two air-
operated diaphragm pumps transfer primary sludge from the bottom of the clariflers to two 
aerobic digesters. The primary sludge pumps operate continuously. Skimmers remove scum 
from the surface, which then flows by gravity to the digesters. 

Capacity and Redundancy 

The capacity of the primary clarifiers is limited by hydraulic loading. Each clarifier is capable of 
handling a maximum month flow of 1.4 mgd at an overflow rate of 1,000 gpm/sf and a peak 
hour flow of 3.5 mgd at an overflow rate of 2,500 gpm/sf. With both units in operation, the 
clarifiers are marginally adequate for the design maximum month flow of 2.9 mgd. Together, 
the two units can only convey a peak flow of 7.0 mgd rather than the design flow of 8.0 mgd 
based on the overflow rate criteria. Hydraulically, the clarifiers have more than adequate 
capacity to convey design flows without submerging the weirs. 

Condition and Operational Issues 

The existing primary sludge piping does not allow pumping of sludge from one primary 
clarifier/digester unit to another. This prevents the aerobic digesters from being operated in 
series, which is necessary for adequate volatile solids destruction. Currently, the plant is 
operated with only one primary clarifier in service to alleviate this problem, and this severely 
limits primary treatment capacity. Modifications to the primary sludge piping are critical, 
and the listed capacity of the primary clanfiers assumes that these modifications are made. 
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• The effluent pipe (18-inch diameter) for primary clarifier #2 is believed to be undersized 
causing frequent air binding in the vertical drop section. This causes flooding to the launder 
and weir. A PVC air vent was added, but plant staff indicate that this has not alleviated the 
problem. Primary clarifier #1 has an effluent pipe with a 24-inch diameter. 

The scum trough in primary clarifier #2 plugs regularly, possibly due to a flat-sloped exit 
pipe. Primary clarifier #1 also has a larger scum trough hopper than primary clarifier #2. 

• Plant staff would like a more effective scum trough flushing mechanism for both primary 
clarifiers. 

Secondary Treatment 

Description 

Secondary treatment is provided by two parallel trains of aeration basins and 70-foot diameter 
circular secondary clarifiers. Each aeration basin is 170 feet long, 20 feet wide, and 15 feet deep, 
and the secondary clarifiers have a sidewater depth of 16 feet. Recycle flows are blended with 
primary effluent in a manhole just upstream the aeration basins. There is an anoxic zone at the 
head of each aeration basin that is approximately 20 feet in length and is separated from the 
aerated zone by a divider baffle. Based on design information, approximately 12 percent of the 
total aeration basin volume is occupied by the anoxic zone. Each anoxic zone is mixed with one 
vertical turbine blade mixer mounted on a bridge over the basin. 

Aeration in the reminder of the tank is provided by membrane disc fine bubble diffusers along 
the floor of the aerated zone. Centrifugal blowers located in the process gallery adjacent to the 
aeration basins supply process air. Blower output is automatically controlled to maintain a 
dissolved oxygen (D.O.) setpoint in the basins. Each basin has a dedicated blower and a third 
blower serves as a standby unit. Return and waste activated sludge pumps are located in the 
process gallery and convey sludge from the bottom of the secondary darifiers to the head of the 
aeration basins and to the thickening process. 

The basins were designed to operate with a sludge age ranging from 3 days in the winter to 8 
days in the summer, resulting in mixed liquor suspended solids (MLSS) concentrations of 2,500 
to 3,300 mg/L. Operating data indicate that the average sludge age is 8 to 10 days, with a mixed 
liquor concentration of 4,000 rng/L or higher. 

Capa city andRedundancy 

The aeration basins have been operating at higher than standard MLSS concentrations without 
any apparent adverse impacts. Therefore, rather than evaluating capacity based on MLSS 
concentrations, the maximum treatment capacity was determined by evaluating the peak diurnal 
oxygen uptake rate (OUR, mg/L/hr) using the process model. This parameter is evaluated 
under maximum week conditions, since the activated sludge process cannot realistically respond 
to maximum day flow and loading events. At OURs above 50 mg/L/hr, the ability to transfer 
air to the sludge and support biological processes of the activated sludge bacteria is 
compromised. Without the need to nitrify (remove influent ammonia-nitrogen), the basins have 
a capacity of approximately 4.7 mgd. Allowing for completenitrification, the basins have a 
capacity of 3.2 mgd. 

Secondary clarifier capacity is evaluated based on solids loading from the aeration basins. To 
evaluate firm capacity, the system was modeled with both aeration basins in operation and one 
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secondary clarifier out of service. Under this scenario, the maximum month flow to the 
secondary treatment process is 2.2 mgd, with a peak hour flow of 2.8 mgd. With all units in 
service, the maximum month and peak hour capacities are 3.1 mgd and 3.9 mgd, respectively. 
Because of the reduced MLSS concentrations with two basins in operation, as opposed to one 
basin, the firm secondary clarifier capacity is more than half of the total capacity. 

The secondary treatment system can convey approximately 16 mgd of flow without weir 
submergence; weirs on the secondary clarifiers become submerged at just over 16 mgd and the 
weir at the outlet of the aeration basins becomes submerged at just over 17 mgd. 

Condition and Opera tionai Issues 

• Vortexing has been observed in the anoxic junction box, possibly resulting in undesirable air 
entrainment and introduction of DO into the anoxic zone of the aeration basins. 

• The anoxic selector creates a backward floating foam trap due to a lower water surface 
elevation in the aerated zone relative to the anoxic zone. 

• The anoxic selector may be undersized. To compensate, plant staff currently do not aerate 
the first third of the aerobic zones. This mode of operation decreases the capacity of the 
aeration basins by approximately one-third. Very infrequent incidents of filamentous growth 
are easily handled by chlorinating the RAS. 

• Alkalinity consumption is an issue now that the Wilsonville water treatment plant is on-line, 
with Willamette River as the source of drinking water. A significant amount of alkalinity is 
currently consumed in the aeration basins due to nitrification, and the source water from the 
Willamette River has very low alkalinity. Sufficient alkalinity cannot be added at the water 
treatment plant to meet the needs of the WWTP without the potential to impact customer 
satisfaction with the water. Effluent pH may decrease if the plant begins to fully nitrify and 
consumes more influent alkalinity. This situation has the potential to jeopardize both 
process performance and permit compliance. New chemical feed facilities or a change in 
operations are required in the future. 

• Algae growth on the secondary clarifier weirs is a major problem. Chlorination is not an 
option due to discharge permit restrictions on residual chlorine. Washdown of weirs is 
required at least once per week. 

• The pipe leaving the secondary scum hoppers is very flat, requiring a continuous water flush 
to prevent plugging. 

• Wilsonville staff would like a sampling station between the secondary clarifiers and the sand 
filters to individually assess the performance of the two processes during the summer permit 
season. 

Sand Filtration 

Description 

Tertiary filtration is provided by three traveling bridge sand media filters. Filters are 
continuously backwashed by a traveling bridge, and have a media depth of 12 inches. Filter 
backwash is sent to a backwash pump station, then pumped to the anoxic junction box. 
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Capacity and Redundancy 

The capacity of the sand filters is approximately 4.6 mgd during average day conditions and 6.8 
mgd during peak hour conditions. Capacities are reduced to 2.3 and 3.4 mgd, respectively, with 
one unit out of service. The hydraulic capacity is slightly higher than the process capacity, with a 
maximum flow of just under 10 mgd. 

Condition and Operational Issues 

• The sand filters are relatively high maintenance; each filter requires monthly draining, drying, 
and raking during dry weather permit season when filters are in operation. High 
maintenance requirements are due to formation of mud balls and algae growth, and possibly 
due to the formation of an exocellular algae or bacterial slime. Again, chlorination is not 
possible due to the effluent permit limit. 

• The traveling bridge/hood does not evenly backwash across the width of each cell and 
performs best in the middle of the cell. 

• Plant staff would like to replace the existing sand filters with a more cost effective and lower 
maintenance system. 

Ultraviolet (UV) Disinfection 

Description 

Disinfection is provided by a single channel of medium pressure UV lamps. The channel has 
two banks of lamps and one serves as a standby unit. Each bank has three modules of four 
lamps, for a total of twelve lamps per bank. Filter or secondary effluent (depending on the 
season), flows by gravity to the channel. 

Capacity and Redundancy 

The design criteria for the existing IJV disinfection system is a minimum dosage of 31 mW -

s/cm2  at the peak design flow rate of 8.0 mgd after 8,760 hours of lamp operation and at 65 
percent transmittance. The system is enclosed in a single channel. Redundancy is provided by 
two banks of UV lamps, with one serving as a backup unit. 

Condition and Operational Issues 

• The existing TJV disinfection system generally works well, however the plant has experienced 
high bacterial counts in single samples, resulting in permit violations. Staff feel that this 
issue is associated with programming of the UV system operation and is addressing the 
problem with the manufacturer of the system. 

• The system is served by the standby power system. However, Wilsonville staff are 
concerned that upon transfer from standby power to utility service, there is an inadequate 
time delay, resulting in an overlap in utility power and standby power causing an 
unsynchronized phase condition. 

Outfall 

Description 

The Wilsonville WWTP currently discharges at river mile 38.6 via a submerged outfall. The 
outfall extends 40 feet into the river from the left bank (looking downstream). The outfall pipe 
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is oriented roughly perpendicular to the direction of flow, and consists of a single 24-inch 
diameter port. 

A team of divers inspected the outfall on June 7, 2001. The results of this inspection are 
included in Appendix D. No major leaks were detected, and the outfall pipe appeared to be in 
good condition with no major defects. 

Capacity,  and Redundancy 

The capacity of the outfall was examined in the hydraulic analysis. Excessive headloss in the 
outfall causes flow to back up and overtop the TJV disinfection channel at approximately 17.5 
mgd, so modifications will be necessary if the existing outfall is to pass the peak build-out flow 
of over 17.5 mgd. 

The City has also raised concerns that the outfall provides limited mixing. A mixing zone 
analysis was completed in conjunction with this Facility Plan and indicates that dilution with the 
current outfall configuration ranges from 23:1 to 25:1 at the edge of the mixing zone 1  under 
design conditions and 1Q10 and 7Q10 flows. Particularly with surfacing of the plume prior to 
reaching the regulatory mixing zone, the lack of an outfall diffuser may be a concern in the 
future. 

Condition and Operati onal Issues 

• There are no operational issues at this time. 

Unit Process Assessment - Solids Treatment 
The following sections describe the existing unit processes for solids treatment and handling at 
the Wilsonville WWTP. Capacity, redundancy, condition, and operational issues are also 
discussed. A summary of existing solids treatment and handling equipment, including number 
of units, size, and design criteria is presented in Appendix B. 

Grit and Screenings 

Description 

Following removal in the fme screen, screenings are washed by a high pressure spray, compacted 
and conveyed to a garbage bin for landfill disposal. 

Capacity and Redundancy 

The capacity for handling screenings material is sufficient to match the headworks process 
capacity. However, redundant equipment is not currently provided in the headworks. 

Condition and Operational Issues 

• The existing washing and compacting system is high maintenance and does not effectively 
clean the screenings. A considerable amount of liquid drains from the both dumpsters, 
indicating better compaction and dewatering of screenings is required. 

I Under some scenarios, the effluent plume impinged on the water surface before the regulatory mixing zone was 
reached. In these scenarios, dilution is given at the point of surface impingement. 
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Sludge Pumping and Thickening 

Description 

Primary sludge is pumped from.the bottom of the primary clarifiers to the aerobic digesters. 
Two air-operated diaphragm pumps operate continuously. Thickening takes place in the 
clarifiers and there is no separate thickening system. 

Return and waste activated sludge (RAS/WAS) pumps recycle sludge from the bottom of the 
secondary clariflers to the anoxic junction box and pump WAS to the thickening process. WAS 
is thickened by two gravity belt thickeners (GBTs) located in the process gallery, each with a 1.5-
meter belt. WAS thickening takes place five days a week during the normal 8-hour day shift. 
Under normal operation, WAS is conditioned with polymer and thickened to approximately 4% 
prior to being fed to the digester. The system is capable of producing WAS concentrations as 
high as 6%, however plant staff have found that 4% is an optimal solids concentration for both 
air mixing in the digesters and for pumping through the land application sludge "guns" at the 
final biosolids utilization site. 

The plant is configured to allow dewatering of digested sludge using the GBTs, however trials 
using this operation demonstrated that the dewatering centrate has adverse impacts on 
performance of the UV disinfection system. 

Capacity and Redundancy 

Total gravity belt thickener capacity is approximately 8.8 mgd (normalized to peak liquid stream 
flow), with a firm capacity of 4.4 mgd. These estimates are based on 40 hours/week of 
thickening. The plant's thickening capacity could be increased, however this impacts plant 
staffing. 

Condition and Operational Issues 

• The RAS/WAS pumping system is in excellent condition. 

• The thickening system appears to be functioning well. 

Aerobic Digestion and Biosolids Storage 

Description 

The Wilsonville WWTP has two aerobic digesters that treat combined primary and thickened 
secondary sludge. Each digester is configured as an outer annular ring to a primary clarifier and 
has three separate cells divided by baffles. Figure 3-8 shows the configuration of the primary 
clarifier/aerobic digester units. The total volume of each digester is 209,930 gallons. Currently, 
sludge is fed to the first cell of digester #2, then flows sequentially through the other two cells. 
Digested sludge from digester #2 is then transferred to digester #1, and sequentially flows 
through the three cells of this digester. Aeration for the digesters is provided by centrifugal 
blowers located in the Control Building. Two blowers are used for normal operation, with one 
blower serving as backup. Digested sludge can flow to the sludge storage tanks or be pumped to 
the gravity belt thickener. The normal mode of operation is to convey digested sludge directly 
to sludge storage. 

Five biosolids storage tanks with a total volume of 412,000 gallons hold digested biosolids prior 
to disposal. The tanks are configured to store WAS or thickened sludge from the gravity belt 
thickeners, however this mode is typically not used. Storage tanks are aerated with coarse 

Chapter 3 	 Wilsoraille Wastewater Fad ftj Plan 
November 4,2002 	 Page 3-17 



Islam 

bubble diffusers located along the floor of the tank. The tanks are currently uncovered. Covers 
and odor treatment are being added as part of the 2002 Wilsonville WWTP Odor Control 
Improvements project. Sludge ispumped from the storage tanks to the sludge loading station 
where it is loaded into trucks for land application. 

Capacity and Redundancy 

The aerobic digesters are sized to handle a maximum month in fluent flow of approximately 6.7 
mgd with both digesters in service, and 3.4 mgd with one digester out of service. An HRT of 
approximately 59 days is currently provided during maximum month wet weather flows; well 
over the required 40 days at a temperature of 20°C or greater. A review of historical plant data 

shows that the temperature in the aerobic digesters is consistently above 20°C, and that the 
volatile solids reduction across the digesters is typically in excess of 45 percent. Part 503 
regulations for Class B biosolids specify at least 38 percent volatile solids destruction during 
digestion. 

Plan 	 Profile 

Primary 	 Pti
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Figure 3-8 configurat/ofi of Pr/mary C'/arifier/AerobIc DIgester U,ilts. 

The current biosolids storage tanks do not provide the 60 days capacity that plant staff desire 
during maximum month conditions. This limitation became a critical issue during the winter of 
2001-02 due to the loss of some land application sites and restrictions on the use of other sites 
during the wet season. 

Condition and Operational Issues 

• Wilsonville staff have expressed the desire to convert the existing solids handling program to 
a produce Class A biosolids. 

• Digester withdrawal valves are located inside the digester tanks, which require dewatering the 
tank to repair or replace the valve. Valves should be located outside the tank for access. 

• When the airflow is turned up in the digester, foaming events occur. 

• Staff have noted that airflow to the digesters appears to be restricted, possibly due to 
undersized air piping or restrictions in the diffusers. 

• Sometimes there are odor complaints when sludge is transferred from the digesters to 
biosolids storage tanks. 
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Unit Process Assessment - Support Facilities 

Plant Water (W3) 

The following sections describe the existing support facilities at the Wilsonville WWTP. 
Capacity, redundancy, condition, and operational issues are also discussed. A summary of 
existing support facilities, including number of units, size, and design criteria is presented in 
Appendix B. 

Description 

Wilsonville currently reuses plant effluent for specific non-potable uses, such as chemical 
makeup, process washwater, and pump seal water. A reuse pump Station is located near the UV 
channel, and two adjustable speed pumps supply effluent to the plant water (W3) distribution 
system. Pump speed can be controlled to maintain a set pressure in the system, or to maintain a 
set flow rate. Plant water is distributed for washwater at the fine drum screen and the GBTs, 
makeup water for the polymer blend units, and for washwater at the aeration basins and the 
secondary clarifiers. 

Capacity,  and Redundancy 

The system has sufficient capacity to supply non-potable water to existing treatment equipment. 

Condition and Operational Issues 

The entire non-potable water system at the plant currently operates at a pressure of 110 psi 
to maximize washing of the fine screen. Wilsonville staff have suggested that the system 
operate at 60 psi with a booster pump for the fine screen wash spray. The existing pumps 
could easily be adjusted to the lower pressure. 

Plant Utilities 

Description 

Plant utilities include potable water and electric power supply. 

Potable Water 

Potable water (WI) is used for drinking water, shower facilities, eyewashes, and the laboratory 
facility. Potable water is supplied by the City of Wilsonville via a 6" service that enters the site 
along the entrance road. Separate metered services are provided to the Operations Building, 
Control Building, and reuse pump station. 

The potable water system includes a reduced pressure backflow preventer valve. Non-potable 
water (W2) used in the process gallery is supplied from the City water source. W2 water does 
not have backflow prevention and therefore is designated as separate from the potable water 
supply. 

Electric Power Supply 

Electrical power is supplied by Portland General Electric (PGE). The service enters the plant 
through overhead lines. Onsite, the service is routed through electrical manholes into 
underground ductbanks feeding two PGE transformers. Power to the treatment plant is 
distributed through a switchboard located in the Aeration Basins Electrical Room. This 
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switchboard delivers power to motor control centers and distribution panels throughout the 
plant. 

The plant has a 500 kW Caterpillar engine generator that supplies backup power for all plant 
functions. Critical needs include the UV power supply, and minimal activated sludge and 
digester aeration. These needs currently account for less than half of the total load on the 
generator. Assuming that the generator only needs to serve critical process needs, additional 
generator capacity will not be necessary until the plant more than doubles in size. 

Chemical Feed Systems 

The Wilsonville WWTP has two chemical feed systems for sodium hypochlorite and polymer. 

Polymer 

Polymer is added using a polymer blend unit prior to the gravity belt thickeners to enhance the 
thickening process. Two polymer feed units are located in the process gallery near the GBTs, 
providing redundancy for sludge conditioning. Liquid polymer tote tanks feed two blend tanks. 
Calibration of the feed rate is manual and each unit is capable of delivering up to 10 pounds of 
polymer per day. 

Sodium Hypochlor.ite 

Chemical metering pumps can be used to add sodium hypochlorite to the secondary clarifier 
launders and to the RAS line. Separate systems are provided at these two injection points. One 
feed system is located in the thickening room, and the other is in the chlorine storage room. 
Since these systems are not used for normal plant operations, redundancy not provided. 
Chlorination of the secondary clarifier launders is typically not used due to restrictions on 
effluent residual chlorine. 

Odor Control 

Description 

Odor control is a high priority due to the close proximity of neighbors. The existing odor 
control system consists of a granular activated carbon (GAC) tower, which treats air from the 
primary clarifiers and aerobic digesters. The Wilsonville \VWTP Odor Control Improvements. 
project is currently underway to design and construct a compost biofilter in the abandoned RBC 
basins. The biofiher will treat air from the biosolids storage tanks and the headworks area. 

Capacity,  and Redundancy ,  

The activated carbon tower has a design capacity of 5,500 cfm. While this should be adequate 
for existing air flow from the primary clarifiers and aerobic cligesters, odor complaints have 
become a frequent occurrence. Plant staff report that the activated carbon media requires 
frequent replacement, indicating that the unit is not performing to its design capacity. 

Condition and Operational Issues 

• The GAC tower theoretically has adequate capacity, but it requires replacement of carbon 
every 4 months. 

The plant receives frequent odor complaints during the warm summer months. 

• There is no redundant odor control system. 
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• The odor control system needs to be extended to other areas of the plant, including the 
screenings storage areas and sludge storage tanks. 

Administration, Laboratory, and Maintenance Facilities 

New administration and laboratory facilities were included in the 1997 treatment plant upgrade. 
These improvements added office space, a training and lunch room, men's and women's locker 
rooms and shower facilities, a control room, laboratory facilities, and storage space. Future 
improvements will be planned and designed to minimize staffing impacts, and space 
requirements for laboratory and maintenance needs are not anticipated to increase significantly. 
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Chapter 4. Regulatory Review and Permit 
Compliance 

Introduction 
This chapter summarizes current and anticipated effluent quality requirements for discharge and 
reuse, treatment standards for beneficial reuse of biosolids, and air quality standards for 
Wilsonvi]le's treatment facility. 

The Wilsonville wastewater treatment plant (WWTP) discharges most of its effluent to the 
Wifiamette River. Some of the treated effluent is also used for nonpotable process needs onsite. 
Biosolids are applied to local agricultural land as a soil amendment. A key assumption in this 
plant-specific facility plan is that discharge to the Willamette will continue to be the primary end 
point for wastewater generated in the Wilsonville service area. 

Regulatory requirements continue to evolve through an array of federal, state and local 
programs, leading to potential new requirements for the City of Wilsonville. These trends, and 
their implications on Wilsonville, are summarized in the following sections. 

Clean Water Act 
The federal Water Pollution Control Act is the primary legislation that protects surface waters, 
such as lakes, rivers, and coastal areas. This 1972 legislation, which became known as the Clean 
Water Act (CWA), provides the foundation for monitoring and reducing water pollution. The 
U.S. Environmental Protection Agency (EPA) oversees the CWA programs. However, in the 
state of Oregon, the Department of Environmental Quality (DEQ) is responsible for program 
implementation. 

There are several programs under the CWA that either directly regulate or contribute to the 
regulation of WWTP effluent quality. These programs, listed below, are summarized in the 
following section. 

• Section 402: National Pollutant Discharge Elimination System (NPDES) Discharge 

• Section 303(d): Identification and Protection of Surface Water Uses 

• Total Maximum Daily Load (TMI)L): Point and Non-point Loads for Pollutants 

• Sanitary System Overflow (SSO) Rule: Capacity, Management, Operations, and 
Maintenance of Sanitary Sewer Systems 

Section 402 Discharge Permits 

Discharges from the WWTP are regulated under Section 402 of the Clean Water Act. This 
section established the National Pollutant Discharge Elimination System (NPDES) program. 
Under the NPDES program any person responsible for the discharge of a pollutant or 
pollutants into any waters of the United States from any point source must apply for and obtain 
a permit. The U.S. Environmental Protection Agency (EPA) oversees this program. In the state 
of Oregon, the Department of Environmental Quality (DEQ) implements the program. 

Wilsonville currently has a permit for their point source discharge through an outfall into the 
Willamette River. This permit includes seasonal and year round limitations on discharge 
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Effluent Quality Requirements 
The existing and potential regulatory requirements summarized above were reviewed, and the 
potential effect on discharge limits or permits was evaluated. The following discussion provides 
a parameter-by-parameter discussion of current and anticipated effluent quality requirements for 
discharge to the Willamette River. 

CBOD5 and Suspended Solids - Wet Season 

Current Req uirem en is 

The wet-season permit period extends from November 1 through April 30. Current 
requirements for carbonaceous biochemical oxygen demand (CBOD 5) and total suspended 
solids (JSS) are summarized in Table 4-1. The Wilsonville WX'TP must also achieve a minimum 
BOD5  and TSS removal efficiency of 85 percent, based on monthly average loadings. 

Table I-I. Current Wet-Season CBODs and TSS Limits 

Paramer 

Effluent Concentration, mgIL Mass Load, lblday 

Monthly Weekly Monthly Weekly Daily 

CBOD5 30 45 560 840 1,100 

TSS 30 45 560 840 1,100 

Pending or Potential Issues 

The current wet-season permit limits for CBOD 5  and TSS are standard technology based 
secondary treatment standards and are not set based on site specific water quality conditions in 
the Willamette River. During the last permit renewal cycle, wet-season mass limits for these 
parameters were increased. 

Recommended Planning Criteria 

Two scenarios are possible in future permits and effluent discharge limits. Wet-season CBOD 5  

and TSS limits may remain unchanged, or loads may be fixed at the current values, requiring 
increasingly stringent treatment. 

• Scenario 1— Mass limits are changed by DEQ. This scenario assumes that Oregon 
DEQ will change current mass limits based on revised wet weather flows, maintaining the 30 
mg/L monthly average concentration limit. 

• Scenario 2—Current mass limits remain unchanged. Figure 4-1 presents the effluent 
concentration that will be required under the future high flow condition given the current 
mass loads. This figure shows that required winter effluent concentrations would be 
approximately 7 mg/L under maximum month conditions at ultimate buildout under the 
high flow projections, and 11 mg/L under the low flow projections. 
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CBOD and Suspended Solids - Dry Season 

The dry-season permit period extends from May I through October 31. Current requirements 
for CBOD5  and TSS are summarized in Table 4-2. 

Table 1-2. Current Dry-Season CBOD, and TSS Limits 

Parameter 

Effluent Concentration, mgIL Mass Load, Iblday 

Monthly Weekly Monthly Weekly Daily 

CBOD5 10 15 190 280 380 

TSS 10 15 190 280 380 

Pending or Potential Issues 

The current dry-season permit limits for CBOD 5  and TSS are based on site specific water quality 
conditions in the Willamette River and are more restrictive than the wet-season limitations. 

Recommended Planning Criteria 

Two scenarios are possible in friture permits and effluent discharge limits. Dry-season CBOD 5  
and TSS concentration limits may remain unchanged, or the load limits may be fixed at current 
values, requiring increasingly stringent levels of treatment. 

• Scenario 1— Mass limits are changed by DEQ. This scenario assumes that Oregon 
DEQ will change current mass limits based on revised wet weather flows, maintaining the 10 
mg/L monthly average concentration limit. 

• Scenario 2— Current mass limits remain unchanged. Figure 4-2 presents the effluent 
concentration that will be required under the future high flow condition given the current 
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DRAFT 

The guidance document recommends a four-part approach to provide temperature conditions 
that support salmonids3 : 

• Ddopie#t atzdadopw of/h alpoie,ztthhti,,,ien i/en 

• 44toir of ilethr " .pe s-4%'-s/age flhas'en aitenr 

• Aa'opiotx ofa teerat#i 

• Adop/thti ofpros'thrns /opro/&c/ exzr/mg eola' zva/er areas 

This approach is based on the first premise - adoption of a thermal potential numeric criteria - 
but acknowledges that developing such criteria could be a long process. Therefore, the guidance 
also allows an interim approach based on the life cycles and stages of salmonid species that must 
be supported in a stream. Temperature management plans would be used as a means for 
allowing NPDES dischargers to demonstrate mitigation measures that would be employed, if 
needed, to mitigate the impacts of the discharge. At the completion of this process a thermal 
load will be determined for the treatment plant. The temperature load could either be seasonal 
or year round, however the period of concern will likely be the summer months. 

Recommended Planning Criteria 

A mixing zone study was completed in conjunction with this Facility Plan. Results of the study 
indicate that the City's discharge does not cause a significant increase (0.25 degrees F) in the 
river temperature under the most conservative effluent and ambient flow and temperature 
conditions, and does not impact the biological integrity of threatened salmonids. Since 
temperature criteria may be changing and Wilsonville's discharge does not currently require that 
a Temperature Management Plan be completed, it is recommended that the City postpone 
completion of the Temperature Management Plan. The City should consider the impact of 
future changes on the thermal discharge to the River, and mitigation measures should be 
examined as part of the alternative analysis phase of this Facility Plan. 

Turbidity 

Current Requirements 

There is no effluent limit for turbidity for discharge to the Willamette River. (Effluent used for 
some irrigation purposes would have an effluent turbidity limitation. See the Effluent Quality 
Requirements - Reuse discussion below.). 

Pending or Potential Issues 

There are no pending issues related to effluent turbidity limits for Willamette River discharge. 

Recommended Planning Criteria 

For discharge to the Willamette River, turbidity limits will be driven by the needs of the existing 
ultraviolet (IJV) disinfection system, not regulatory requirements. This will be addressed in 
alternative analysis. 

Draft EPA Region 10 Guidance for State and Tribal Temperature Water quality Standards, October 2001 
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DRAFT 

Bacteria Levels 

Current Requirements 

Currently, DEQ's bacteriological standard is based on F. Co//measurements. Current 
requirements are a monthly geometric mean not to exceed 126 organisms per 100 mL, with no 
single sample exceeding 406 organisms per 100 mL. 

Pending or Potential Issues 

A TMDL is currently under development for bacteria in the Middle Willamette subbasin. 
Bacteria sources are typically attributed to point source discharges and non-point sources such as 
agriculinre mnoff, storm drainage, and septic systems. It is not anticipated that Wilsonville's 
bacteria limit will be changed as a result of the TMDL. 

Recommended Planning Criteria 

Continue to expand the existing UV disinfection system as the hydraulic capacity of the plant 
increases. 

Chlorine Residual 	- 
Current Requirements 

Wilsonville's permit specifies that chlorine and chlorine compounds cannot be used as a 
disinfecting agent and that no chlorine residual is allowed in the discharge. 

Pending or Potential Issues 

DEQ is not likely to change this limit in the future. 

Recommended Planning Criteria 

Maintain zero chlorine residual and continue with the current UV disinfection system. 

Toxic Compounds and Sediments 

Current Requirements 

These issues are driven by water quality limitations in the Willamette River. There are currently 
no end-of-pipe limits for toxic compounds. 

Pending or Potential Issues 

Organic toxin discharge is currenfly addressed with local limits and the zone of initial dilution 
(ZID). Currently, Oregon DEQ is developing a TMDL for mercury based on fish tissue 
sampling. Any changes to Wilsonville's permit as a result of the TMDL are unlikely to affect 
plant operations. If a limit is assigned, the issue should be addressed in Wilsonville's 
pretreatment program. 

The Middle Willamette is also 303(d) listed for biological criteria, specifically fish skeletal 
deformities. It is unclear what permit changes DEQ will make, but the TMDL will not likely 
change Wilsonville's permit or plant operations. 

The lower Wilamette is 303(d) listed for poor sediment quality, and this may affect Wilsonville's 
metal limits, discussed below. 
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Recommended Planning Criteria 

No permit changes are anticipated. Continue with the current pretreatment program and plant 
operations. 

Metals 

Current Requirements 

Current copper and cadmium permit limits for the Wilsonville WWTP are shown in Table 4-3. 
The WWTP is also required to sample for a number of metals semi-annually. 

Table 1-J Year-round copper and cadmium li/ntis for the Wi/sonvilfe WWTP. 

I 	I Effluent Concentration, mgIL I 	Mass Loading, Ibid 
Parameter 

Monthly 	I Daily I 	Monthly Daily 

Copper 0.013 0.017 NA NA 

Cadmium 0.00042 0.00065 NA NA 

Pending or Potential Issues 

DEQ will continue to apply the metals criteria as total recoverable metals (rather than soluble), 
and a change in the permit structure is not anticipated. It is unlikely that environmental 
challenges will force DEQ to eliminate the ZID (requiring dischargers to meet acute metals 
criteria at the end of pipe). The metals data will be reviewed prior to the issuance of the next 
permit to determine if any discharged limits or permit modifications should be made. 

Recommended Planning Criteria 

The City is attempting to have the metals limits reduced or eliminated from the NPDES permit. 
However, to be conservative, no permit changes are anticipated. 

Summary of Anticipated Effluent Quality Requirements 

Table 4-4 summarizes the anticipated effluent concentrations for the Wilsonville facility at 
current (2001) flow rates, and at projected 2020 and ultimate build-out flow rates under the high 
flow projection. If flow rates are lower than the high projection, effluent requirements will be 
less stringent than in Table 44. The change in effluent requirements is not significant enough to 
impact the type of treatment required at ultimate buildout. 
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Table i4 Projected Effluent Quality Requfrements for Wilsonvile WWTP 

Summer Permit Season (May 1 - October31)  

Year 2001 Year 2020 Ultimate Suildout 

Monthly Weekly Daily Monthly Weekly Daily Monthly Weekly Daily 

CBOD5, mg/L 2  10 15 NA 4,4 6.1 NA 3.0 4,2 NA 

TSS,mgIL2  10 15 NA 4.4 6.1 NA 3.0 4.2 NA 

TotalP,mg/L ----NoLimit--------- ----NoLimit------- -------NoLimit ---------- 

NH3-N,mg/L ---NoLimit-------- -  NoLimit --------- 

E. Coli, #11 00 mL 126 NA 406 126 NA 406 126 NA 406 

Chlorine Residual, mg/L 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dissolved Oxygen, mg/L No Limit - - No Limit --- --No Limit 

PH 6.0 to 9.0 6.0 to 9.0 6.0 to 9.0 

Copper, mg/L 0.013 NA 0.017 0.013 NA 0.017 0.013 NA 0.017 

Cadmium, mg/L 0.00042 NA 0.00065 0.00042 NA 0.00065 0.00042 NA 0.00065 

Other Requirements  85% removal of BOD5 and TSS 

Winter Permit Season (November 1 - April 31) 

Year 2001 Year 2020 Ultimate Buildout 

Monthly Weekly Daily Monthly Weekly Daily Monthly Weekly Daily 

CBOD5, mg/L 2  30 45 NA 10 13 NA 6.9 8.8 NA 

ISS, mg/L 2  30 45 NA 10 13 NA 6.9 8.8 NA 

Total P, mg/L No Limit - --No Limit --- --No Limit 

NH3-N, mgIL - No Limit ---- --No Limit ---- ----- No Limit-- 

E. Coli, #11 00 mL 126 NA 406 126 NA 406 126 NA 406 

Chlorine Residual, mg/L 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dissolved Oxygen, mgiL No Limit --- ----- No Limit ------ --- - No Limit 

pH 6.0 to 9.0 6.0 to 9.0 6.0 to 9.0 

Copper, mg/L 0.013 NA 0.017 0.013 NA 0.017 0.013 NA 0.017 

Cadmium, mg/L 0.00042 NA 0.00065 0.00042 NA 0.00065 0.00042 NA 0.00065 

Other Requirements 85% removal of BODs and TSS 
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Effluent Quality Requirements - Reuse 

To date, the Wilsonville WWTP has not implemented a state-certified water reclamation program 
for effluent reuse. Wilsonville is interested in using a portion of the plant effluent to irrigate school 
grounds, golf courses, and other green spaces. 

Current Requirements 

Water quality requirements for recycled wastewater are defined in the Oregon Reuse Rules, adopted 
in 1990. DEQ classifies reclaimed water into four categories: Level I through Level IV. Level IV 
treatment requirements are the most stringent, allowing reclaimed water to be used on areas open to 
general public contact (except during the irrigation cycle). Since the City's interest is in using effluent 
for irrigation of public open spaces, the following discussion will focus on Level IV reclaimed water. 

Key treatment requirements and water quality requirements for Level IV are shown in Table 4-5. 
Where coagulation is not provided, approval may be granted through consultation with the Oregon 
Health Division, if the treatment process provides equivalent effluent quality to coagulation. Other 
Level IV requirements include no direct public contact during the irrigation cycle, signage 
requirements at the application site specifying that the water is non-potable, and restrictions on its 
application onto drinking fountains or to areas where food is prepared. 

Pending or Potential Issues 

No changes to the Oregon Reuse Rules are anticipated. If Wilsonviile desires to implement a reuse 
program, it will need to obtain acceptance from Oregon DEQ for a system to produce Level IV 
reclaimed water. 

Recommended Planning Criteria 

In the event the City elects to implement an effluent reuse program, the Wilsonville WWTP should 
be modified to produce Level IV reuse quality water. A review of Wilsonville's daily monitoring 
reports for the last 40 months showed that only 3 effluent samples (all 3 were during February and 
March, 2001) had turbidity values above the 2.0 NTU 7-day median limit for Level IV reuse. 
However, effluent monitoring reports (DMR's) show that 133 F. rJisamples exceeded the bacteria 
limit for Level IV reclaimed water during the last 40 months. Disinfection performance will need to 
be improved in order for Wilsonville's effluent to meet Level IV reuse standards. Level IV 
requirements also specify daily sampling, which is more frequent than currently performed. 



Table I-3 Treatment and moniorIng requirements for L eve! !Vrec/ainied water 
(from Table I of OAR 348 Division 55). 

Category Requirement for Level ri 

Biological Treatment Required 

Disinfection Required 

Clarification Required 

Coagulation Required 

Filtration Required 

Total Coliform (organisms/100 mL)  

7-day Median 2.2 

Maximum 23 

Sampling Frequency 1 per day 

Turbidity (NTU)  

7-day Median 2 

Maximum 5 

Sampling Frequency Hourly 

NA = Not applicable 

Biosolids Regulations and Requirements 
Currently, the City of Wilsonville produces liquid Class B biosolids. Due to problems associated 
with procuring and maintaining application sites, WilsonviJie is interested in producing Class A 
biosolids. This section discusses both Class A and Class B biosolids regulations, as well as 
regulatory trends and monitoring requirements. 

Regulations and Regulatory Trends 

In February 1993, EPA issued regulations in 40 CFR part 503 which govern treatment and disposal 
of sludge generated by publicly owned treatment works (POTWs). These rules are entitled 
"Standards for the Use or Disposal of Sewage Sludge." The state of Oregon has promulgated 
regulations in Oregon Administrative Rules (OAR) 340-50, titled "Land Application of Domestic 
Wastewater Treatment Facility Biosolids, Biosolids Derived Products, and Domestic Septage," 
which address land application of biosolids. 

Future biosolids issues include agronomic application rates, dioxins, pesticides, and toxic organic 
chemicals. EPA may consider requirements agronomic rates of phosphorus application in addition 
to existing nitrogen limits, but this is not anticipated in the near future. In December, 2001, EPA 
decided against regulating dioxins and dioxin-like compounds in biosolids based on analytical data 
from a survey suggesting low levels across the US. However, public pressure may force EPA to 
revisit metals, pesticides, and other toxic organic compounds in the future. 

Biosolids Quality Requirements 

The 503 regulations are broad-based, addressing general requirements, pollutant limits, management 
practices, operational standards, monitoring frequency and record-keeping requirements, reporting 
requirements, and pathogen and vector attraction requirements for treatment and disposal of 
municipal wastewater sludges. All common disposal practices, including land application, surface 
disposal, and incineration are covered in the regulations. From a sludge treatment perspective, 
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major impacts of the 503 regulations include pathogen reduction requirements, vector attraction 
reduction (VAR), limits on metals content, and operations and performance requirements for 
treatment processes. 

Pathogen Reduction 

The 503 regulations create two categories of biosolids with respect to pathogens: Class A and Class 
B. Class A biosolids are an essentially pathogen-free product that can be given to the public and/or 
applied to lawns and home gardens. Class B biosolids are not a pathogen-free product, but can be 
applied to agricultural lands, forest land, or reclamation sites. Regulations require that crop 
harvesting, animal grazing, and public assess be restricted for specific periods of time after the 
application of Class B biosolids. 

Treatment processes providing pathogen control in municipal sewage sludge are divided into 
"Processes to Significantly Reduce Pathogens" (PSRP) and "Processes to Further Reduce 
Pathogens" (PFRP). To meet the Class B pathogen reduction measures, sludge must be treated with 
a PSRP (or an equivalent process accepted by the permitting authority), or the biosolids must meet 
certain requirements for the density of either fecal coliform or total coliform. To produce a Class A 
biosolids, generators must also meet requirements regarding the density of fecal coliform and either 
treat sludge with a PFRP or analyze biosolids to show that specified enteric virus and helminth ova 
levels have been attained. PSRP and PFRP processes for Class B and Class A biosolids are 
summarized in Table 4-6 and Table 4-7, respectively. 

Table 1-6 Processes 10 Significantly Reduce Palhogens (for Class B blosolids) 

Process Type Operational Requirements 

Aerobic Digestion 40-day solids retention time at 68 °F, or 60 days at 59 °F 

Anaerobic Digestion 15-day solids retention time at 95 to 131 °F, or 60 days at 68 °F 

Composng 5 days at 104 °F and 4 hours at 131 OF 

Lime Stabization pH> 12 for 2 hours 

Air Drying 3 months total drying time and 2 months at>32 °F 

Table 1-7. Processes to Further Reduce Pathogèns (for C/ass A bioso/ids) 

Process Type Operational Requirements 

Composting 3 days at 131 °F for in-vessel or aerated static pile; 15 days at 131 OF for 
windrow, with 5 turnings 

Lime Stabilization pH> 12 for72 hours with temperature at 126 °F for 12 hours of the high pH 
period; air dry to 50% solids 

Heat Drying Greater than 90% solids 

Heat Treatment 30 minutes at 356 °F 

Thennophilic Aerobic Digestion 10 days at 131 to 140 °F 

Beta Ray Irradiation 1.0 megarad of beta ray irradiation 

Gamma Ray Irradiation gamma ray irradiation with Cobalt 60 and Cesium 137 

Pasteurization 30 minutes at 158 °F 
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Vector Attraction Reduction 

The 503 regulations also require vector attraction reduction (VAR) prior to disposal or land 
application. The purpose is to make the material less attractive to insects, rodents, and birds. Table 
4-8 summarizes accepted vector attraction reduction methods. Only Methods I through 10 are 
applicable to the land application of bulk biosolids. 

Exceptional Quality (EQ) biosolids can be produced by meeting the Class A pathogen content 
requirements and using Methods I through 8 of Table 4-8 to meet VAR requirements. Only general 
loading requirements must be met. If Class A biosolids are applied to agricultural land, VAR 
requirements can be met using Methods 9 or 10 (injection or disking) in Table 4-8. If Methods 9 or 
10 are used, general requirements and management practices must be met. There are no site 
restrictions or additional management requirements for Class A biosolids. 

Table 1-8. Vector Attract/on Controls 

Method Description 

1 Meet 38% reduction in volatile solids. 

2 Demonstrate vector attraction reduction with additional anaerobic digestion in a bench-scale unit. 

3 Demonstrate vector attraction reduction with additional aerobic digestion in a bench-scale unit. 

4 Meet a specific oxygen uptake rate for aerobically digested biosolids. 

5 Use aerobic processes at greater than 104 F for 14 days or longer. 

6 Alkali addition under specified conditions. 

7 Dry sludge with no unstabilized solids to at least 75% solids content 

8 Dry sludge with unstabilized solids to at least 90% solids content. 

9 Inject sludge beneath the soil surface. 

10 Incorporate sludge into the soil within 6 hours of application. 
* Cover sludge placed on a surface disposal site with soil or other material at the end of each operating day. 

12* Alkali addition under more limited conditions than Method 6. 

* Only applicable to surface disposal. 

Since Class B biosolids may still contain a significant amount of pathogens, site restrictions apply to 
Class B biosolids, regardless of the vector control method used. These site restrictions specify the 
amount of time between biosolids application and harvesting of various agricultural crops, limit 
animal grazing on sites where Class B biosolids are applied, and identify measures to reduce public 
access and exposure to land application sites. 

Pollutant Limits 

The 503 regulations also establish pollutant limits for biosolids applied to land for beneficial reuse. 
The regulations distinguish between biosolids sold or given away in a bag or other container (such as 
compost), and bulk sewage sludge. Bulk sewage sludge applied to agricultural land, forest sites, 
public contact sites, or reclamation sites must comply with either a specified cumulative pollutant 
loading rate or a monthly average pollutant concentration. These values are shown in Table 4-9. 

Biosolids sold or given away in a container must under all conditions have pollutant concentrations 
no higher than the ceiling concentrations stipulated in the 503 regulations. In addition, the biosolids 
must meet either the monthly average concentrations in Table 4-10, or the total pollutant load must 
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be within certain annual pollutant loading rates. The ceiling concentrations and annual pollutant 
loading rates from the 503 regulations are shown in Table 4-10. 

Table 1-P Bulk Sewage Sludge Pollutant Limits 

Pollutant 

Cumulative Pollutant Loading Rate 
(kglhectare) 

Monthly Average Concentration 
(mg!kg) 

Arsenic 41 41 

Cadmnim 39 39 

Copper 1500 1500 

Lead 300 300 

Mercury 17 17 

Nickel 420 420 

Selenium 100 36 

ZInc 2800 2800 

Table 1-ft Bag/Containei Sewage Sludge Pollutant Limits 

Pollutant 

Ceiling Concentration 
(mglkg) 

Annual Loading Rate (kg!hectare!365 
day period) 

Arsenic 75 2.0 

Cadmium 85 1.9 

Copper 4300 75 

Lead 840 15 

Mercury 57 0.85 

Molybdenum 75 NA 

Nickel 420 21 

Selenium 100 5.0 

Zinc 7500 140 

NA = Not applicable 

Restrictions on Application of Class B Biosolids 

Due to the fact that Class B biosolids are not pathogen free, regulations establish specific restrictions 
on their application. A brief discussion of restrictions on the application of Class B biosolids is 

provided below. 

Site Restrictions 

Based on EPA regulations, Class B biosolids cannot be applied to lawns or home gardens, and sites 
must meet several criteria before application can begin. The state of Oregon has more stringent 
regulations in OAR 340-050-0070 including: 

Normally, tillable agricultural land is suitable for the application of biosolids and domestic 
septage. 

To be considered for biosolids or domestic septage land application, sites should meet all of 
the following conditions: 

a. Sites should be on a stable geological formation not subject to flooding or runoff 
from adjacent land. 
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At the time when liquid biosolids are applied, the minimum depth to permanent 
groundwater should be 4 feet and the minimum depth to temporary groundwater 
should be 1 foot. 

Topography of the site should be suitable for normal agricultural operations. Where 
needed, runoff and erosion control measures should be constructed. In general, 
liquid biosolids should not be surface applied on bare soils where the ground slope 
exceeds 12 percent. Well vegetated sites with slopes up to 30 percent may be used 
for dewatered or dried biosolids, or for liquid biosolids application with appropriate 
management to prevent runoff. 

Soil should have a minimum rooting depth of 24 inches. The underlying substratum 
to a depth of at least 24 inches should not be rapidly draining so that leachate will 
not be short circuited to groundwater. 

Sites with saline and/or sodic soils should be avoided. 

Some of Wilsonville's existing sites do not meet the requirements for minimum depth to 
groundwater on a year-round basis, therefore land application sites are at a premium during the wet, 
high-groundwater period. In the last few years, the number of acres permitted for winter biosolids 
application by the City has dwindled and constrained plant operations. There is some indication that 
DEQ may cease to approve winter application sites in the future. 

State regulations also require that a buffer strip must be maintained that is large enough to "prevent 
nuisance odors or wind drift if needed." Buffer strips must also be provided along major highways, 
and strip size as determined by the Oregon DEQ field representative. Approximate buffer strip 
sizes for various application methods areas follows: 

• Direct injection: no limit required; 

• Truck spreading (liquid): 0 to 200 feet; 
• 	 • Spray irrigation: 50 to 500 feet; 

• Cake or dried solids: 0 to 50 feet. 

Additional details regarding site restrictions for land application of biosolids are provided in OAR 
340-050-0070. 

Access and Use Restrictions 

After application of Class B biosolids, crops harvesting, animal grazing, and public access is 
restricted. Following is a summary of restrictions 4 : 

• Controlled access to bulk Class B domestic biosolids land application sites is required for at 
least 12months after surface application of solids. (Access control is assumed on rural 
private land.) 5  

• Food crops, feed crops, and fiber crops with edible parts that do not touch the surface of 
the soil, cannot be harvested until 30 days after biosolids application. 

• Federal and state regulations limit planting of crops for direct human consumption (fresh 
market fruits and vegetables) to 14 months after application of Class B biosolids. 

4 A Plain English Guide to the EPA Part 503 Biosolids Rule, USEPA, September, 1994. 
OAR 340-050-0065. 
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• Food crops with harvested parts below the soil surface for 4 months or longer prior to 
incorporation cannot be harvested until 20 months after Class B biosolids application. 

• Food crops with harvested parts below the soil surface for less than 4 months prior to 
incorporation cannot be harvested until 38 months after Class B biosolids application. 

• Turf grown on land where Class B biosolids have been applied cannot be harvested until I 
year after application if the harvested turf will be placed on either land with a high potential 
for public exposure or a lawn (unless otherwise specified by the permitting authority). 

• Animal grazing is prohibited for 30 days after application of Class B biosolids. 

• Access to land with a high potential for public exposure (e.g. park or ball field) is restricted 
for 1 year after Class B biosolids application. 

• Access to land with a low potential for public exposure (e.g. private farmland) is restricted 
for 30 days after Class B biosolids application. 

Agronomic Applica don Rates 

One of the general requirements for the land application of biosolids is that application must be 
performed at an agronomic rate. This means that nitrogen application (dry weight basis) must not 
exceed that needed by a crop or vegetation. As defined in 40 CFR 503: 

"Agronomic rate is the whole sludge application rate (dry weight basis) designed: 

To provide the amount of nitrogen needed by the food crop, feed crop, fiber crop, cover 
crop, or vegetation grown on land; and 

To minimize the amount of nitrogen in the sewage sludge that passes between the root 
zone of the crop or vegetation grown on the land to the groundwater. 

Excess nitrogen applied to land could result in nitrate contamination of groundwater. The 
agronomic rate must be determined by considering total and available nitrogen in the biosolids and 
the expected yield of the crop or vegetation. 

OAR 340-050-0065 states that the application rate "shall not exceed the agronomic rate for the 
particular cultivar grown," with agronomic rate defined as "a rate of biosolids or domestic septage 
which matches witth#/requirements for a specific crop on an annual basis." Nutrient requirements 
for particular crops can be obtained from the Oregon State University Extension Service. The 
Water Environment Research Foundation also provides guidance in the document Es//a11'igPlafft-

Aai6leNthvge,uxiB:soIxdc, Project 97-REM-3, 2000. Rates also must be applied so that runoff, 
erosion, leaching, nuisance conditions, or groundwater contamination are prevented. 

Some newer NPDES permits include conditions that specify that agronomic rates of phosphorus 
must not be exceeded. However, nitrogen is most commonly used to determine the agronomic rate 
for biosolids application. While Wilsonville is required by permit to monitor biosolids phosphorus 
concentrations, phosphorus loading rates have not been evaluated. In general, the agronomic 
phosphorus loading rates will place more severe restrictions on plants that employ biological 
phosphorus removal, whereby significant amounts of phosphorus leave the plant site as stored 
phosphorus in biosolids. This could bean issue for Wilsonville in the future, since the anoxic 
selector appears to act as an anaerobic selector, resulting in biological phosphorus removal. 
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Best Management Practices and General Management Requirements 

Federal regulations stipulate that all biosolids (Class A or B) must not enter surface waters or 
wetlands without a permit under Sections 402 or 404 of the Clean Water Act (CWA). Biosolids 
cannot be applied to land within 50 feet of any ditch, channel, pond, or waterway, or within 200 feet 
of a domestic water source or well. 

The Part 503 rule stipulates that biosolids cannot be applied if application is likely to impact an 
endangered or threatened species specified under 50 CFR 17.11 and 17.12. The regulations require 
that the biosolids applier certify that applicable management practices have been met, including 
requirements concerning endangered species. 

Reporting and Recordkeeping 

Table 4-11 shows the frequency of monitoring requirements for the pollutants listed in Table 4-9 
and Table 4-10. Frequencies in Table 4-11 also apply to pathogen density and VAR requirements. 
Pathogen and VAR monitoring requirements depend on whether the biosolids are Class A or Class 
B, and which process is used to meet these requirements. Currently, Wilsonville produces less than 
290 metric tons per year on average meaning that only once per year sampling is required. However, 
according to projected flows and loads discussed in Chapter 2, Wilsonville may be required to 
monitor once per quarter within the next ten years, depending on future biosolids production. 

Table 1-It. Frequency of monitoring requIrements for land appilcation of biosoilds 
(Table to! CFR 50.7.16). 

Amount of Sewage Sludge (metric tons per 365 Day Period) Frequency 

Greater than zero but less than 290 Once per year. 

Equal to or greater than 290 but less than 1500 Once per quarter (four times per year) 

Equal to or greater than 1,500 but less than 15,000 Once per 60 days (six times per year) 

Equal to or greater than 5,000 Once per month (12 times per year) 

The state of Oregon also requires reporting of the following parameters with the same frequency as 
specified in Table 4-11: 

• Total Kjeldahl Nitrogen (TKN) 	 • Potassium (K) 

• Nitrate Nitrogen (NO3-N) 	 • pH 
• Ammonia Nitrogen (NH 3-N) 	 • Total Solids (TS) 

• Total Phosphorus (PP) 	 • Volatile Solids (VS) 

Analyses must be presented on a dry weight basis for all eight parameters with the exception of pH. 

Air Quality Requirements 
Air pollutant emissions is regulated under the Clean Air Act (CAA), the Clean Air Act Amendments 
of 1990, and Oregon air contaminant discharge permit (ACDP) and Title V programs. 

Air pollutants are broadly grouped as either criteria pollutants or hazardous air pollutants (HAPs). 
The regulated criteria pollutants or criteria pollutant precursors of concern for most facilities are 
particulate matter (PM), sulfur dioxide (SO), nitrogen oxides (NO X), carbon monoxide (CO), and 
volatile organic compounds (VOCs). A VOC is defined as any carbon compound (excluding carbon 
monoxide, carbon dioxide, carbonic acid, metaffic carb ides, carbonates, ammonium carbonate) that 
creates or contributes to atmospheric photochemical reactions. A defined list of non- 
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photochemically reactive substances is excluded from the VOC category. Regulated HAPs are a 
defined list of 188 pollutants designated by EPA and adopted by DEQ. 

Regulatory Trends 

In Oregon, the ACDP program and the Title V permit programs govern air quality. The ACDP 
program has been in effect in Oregon for many years and regulates both major and minor sources of 
criteria pollutants. The Title V permit program was created as a result of the Clean Air Act 
Amendments of 1990 and regulates major sources of criteria pollutants and HAPs. The two 
permitting programs define major sources differently. This adds confusion to the process of 
determining the levels at which pollutant emissions will require a permitting action. Table 4-12 
shows the significant emission rates for minor and major sources of criteria pollutants under the 
ACDP program. Sources with emissions below the minor source level are not generally required to 
have an operating permit. Table 4-13 shows the Title V major source thresholds. 

Minor source permits generally require a straightforward and relatively simple permitting process in 
terms of addressing emissions, air pollution control equipment required, and the stringency of the 
permit conditions for monitoring, record-keeping, and reporting of emissions to DEQ. Major 
sources have more stringent monitoring and record-keeping requirements. 

Table .1-12. Slgafficant EmIssion Rates for Afr Pollutant Sources in Oregon 
ACDP Program 

Pollutant 

Significant Emission Rate (tonsiyear) 

Major Sour& Minor Source2  

Particulate 25 5 

Fine Particulate 15 5 

Sulfur Dioxide 40 10 

Nitrogen Oxides 40 10 

Carbon Monoxide 100 10 

Volatile Organic Compounds 40 10 

Hazardous Air Pollutants not regulated not regulated 

A new source is considered a major source if emissions exceed these levels. A modification of an 
existing source is considered a major modification if emissions increases exceed these levels. 
Emissions increases are measured relative to actual emissions in 1977 or 1978 (baseline). 

2  Sources constructed after 1971 with potential emissions greater than these levels require an ACDP. 
The regulations are unclear as to the applicability of these thresholds to sources constructed prior to 
1971, but modified during or after 1971. 
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Table .1-IS. Significant Emission Rates for Afr Pollutant Sources in Oregon 
Tile VPrograni 

Pollutant Major Source Threshold Emission Rate 1 (t1y) 

Cteria Pollutants 	 . 100 

Hazardous Air Pollutants 10 of any single pollutant 
25 of a total of all pollutants 

Title V is applicable based on the source's potential to emit. Potential to emit assumes that the 
plant operates at full capacity 365 days per year, 24 hours per day. In determining if a plant is a 
major source, all sources of HAP emissions, including fugitive sources, are included. Cntena 
pollutant fugitives are included in determining if the facility is a major source only for listed source 
categories. 

Requirements for Wilsonville 

The Wilsonville WWTP does not currently have an air quality permit. Future considerations include 
controlling off-gasses from treatment processes and engine generators. Hazardous air pollutants 
that may be routinely emitted from Wilsonville's wastewater treatment facilities include hydrogen 
sulfide (H 7S), and specific volatile organic compounds (VOCs) such as benzene. Other criteria can 
be of concern when permanent engine generators (not back-up) are present. 

Hydrogen sulfide emissions from the Wilsonville WWTP are dependent on influent H 2S 
concentration, the influent dissolved oxygen, and the unit processes in the treatment stream. The 
influent H,S concentration is a factor of the ambient temperature in the collection system, since the 
metabolic rate of bacteria producing H 2S decreases as temperature decreases. 

Potential VOC emissions from the Wilsonville WWTP were estimated using an assumed typical 
influent concentration of 0.4 mg/L, based on Metcalf and Eddy (1991), and a sample calculation is 
shown in Equation 1. 

(2.25ingd)(0.4mg / L)(8.34L x lb / mg xl 06  gal)(365 days/ year) 	
(1 

2000 lb / ton 

Anticipated VOC emissions for the Wilsonville WWTP under year 2020 and ultimate buildout 
conditions are as shown in Table 4-14. Based on VOCs, Wilsonville does not qualify as a major or 
minor source. 

Table .1- 14 Estimated VOC emissions for current and future condItions. 

VOC emissions in 2020, tons!year VOC emissions at ultimate buildout 
tonslyear 

3.1 4.5 

Odors 

Odor control is a concern at any wastewater treatment facility, and especially at the Wilsonville 
WW'TP. There are no specific regulations governing odor control at WWTPs other than nuisance 
standards. The most common odor-producing gases are H 2S and VOCs. Other common odor-
producing chemicals are listed in Table 4-15. 
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Table 1-15. Odorous compounds associated wi/h untreated wastewater. 

Odorous Compound Chemical Formula Odor Quality 

Amines CH3NH2(CH3)H Fishy 

Ammonia NH3 Ammonia 

Diamines NH2(CH2)4NH2, NH2(CH2)5NH2 Decayed flesh 

Hydrogen Sulfide 112S Rotten eggs 

Mercaptans (methyl and ethyl) CH3SH, CH3(CH2)SH Decayed cabbage 

Mercaptans (butyl and crotyt) (CH3)2S, (C6H5)2S Skunk 

Organic Sulfldes (CH3)2S, (C6H5)2S Rotten cabbage 

Skatole C9H9NI Fecal matter 

Oregon DEQ does not currently regulate nuisance levels of odorous compounds. Regardless, the 
local community and neighbors are sensitive to odors from the wastewater treatment plant. Testing 
to detect hydrogen sulfide concentrations was conducted in November of 2001. While faint odors 
were detected at some process locations (influent flume, fine drum screen, under the covers of the 
aerobic digesters), no negligible odors were detected at the plant perimeter. 

The  City is moving forward with design and construction of bio filters to treat odorous air from the 
headworks area, primary clarifiers, aerobic cligesters, and digested sludge storage tanks (2002 
Wilsonville WWTP Odor Control Improvements project). The biofilters will have capacity for 
treatment of some future processes, and the alternatives analysis described in Chapter 5 considers 
the need for odor control for future processes. 

chapter 4 	 FDR 	Wilsorivite Wastewater Fadty Plan 
Page 4-22 November 4. 2002  



Chapter 5. Alternatives Analysis 

Introduction 
A wide range of alternatives were considered for expanding the Wilsonville facility to meet 
future capacity and effluent quality requirements, and to address the existing plant deficiencies 
described in Chapter 3. This chapter describes the evaluation process used, identifies 
alternatives considered, and summarizes evaluation results. 

The chapter focuses on the technical aspects of various process alternatives. Alternatives were 
evaluated based on the high flow projections. This approach defines the greatest capacity 
increase that the existing site could need to accommodate, and provides a conservative basis for 
site planning. Site layout implications and site master plan alternatives are discussed in Chapter 
6. The comprehensive recommended plan and implementation approach is described in more 
detail in Chapter 7. 

Organization 
This chapter reviews the alternatives evaluation process, and then provides detailed alternatives 
analysis within each process area of the plant. The analysis is organized by the following major 
topics: 

• Design Criteria — This section outlines the flows and loadings for which the process is 
designed. Where appropriate, this section also gives key process design criteria (clarifier 
overflow rate, etc.). When design criteria vary widely between alternatives, the process-
specific criteria are included with each alternative developed. 

• Alternatives Considered - This section develops the alternatives considered for detailed 
analysis, and provides a description and summary table of the new facilities that would be 
constructed under each alternative. Key operational and design considerations are also 
included in this section. 

• Comparison of Alternatives — This section summarizes the advantages and disadvantages 
of the alternatives, and presents a summary comparison of capital, operations and 
maintenance (O&M), and present worth costs. Detailed cost tables are included in the 
appendix. 

• Preliminary Recommendations — This section provides a preliminary recommendation 
based on alternative evaluate criteria determined in a workshop with the City. 

-' 	 Evaluation Process 
Alternatives were identified and evaluated through a staged process, as described below: 

Develop Evaluation Criteria. Evaluation criteria that reflected the City's priorities were 
developed in a workshop with City staff. 

Brainstorm Alternatives. Alternatives for each process area were identified through a 
series of workshops with City staff. 
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Screen Alternatives. A brief screening of all alterriauves was conducted to identify any 
alternatives that were not compatible with the long-term operation of the treatment facility. 

Detailed Analysis of Alternatives. Remaining alternatives were subjected to a detailed 
analysis according to criteria developed jointly by the City and the consultant. 

Evaluation of Alternatives. Alternatives were evaluated based on the criteria developed in 

a workshop with the City. 

Evaluation Criteria Development 
Criteria for evaluation of alternatives were developed by HDR and City staff, and reflect the 
priorities of the City's wastewater program. These criteria are shown in Table 5-1. 

Table 5-f. Evaluation Criteria 

Regulatory Compliance Implementation 

Meets current NPDES requirements Ability to logically phase expansion 

Flexible - Allows for potential future NPDES requirements Ease of construction 

Meets current and anticipated biosolids regulations Ability to maintain operation during construction 

OperationslTecbnology Permit/approval requirements 

Proven performance/proven treatment process CommunitylEnvironmental Considerations 

Low complexity Odor potential 

Operational ease Noise potential 

Operational efficiency Visual appearance 

Ease of automation Vector potential 

Reasonable maintenance Air quality impacts (non-odor) 

Reliability Truck traffic 

Longevity Hazardous chemicals 

Flexible - allows for future growth Public safety 

Compatible with existing facilities Light pollution 

Safe/low use of hazardous chemicals Compatibility with Significant Resource Overlay Zone 

Cost Height 

Construction cost Compatibility with Site 

Cashflow Ability to fit on site 

Operations cost Compatibility with surrounding land uses 

Life cycle cost  

Alternatives Brainstorming and Screening 
During the brainstorming session, numerous ideas for improving or expanding the Wilsonville 
facility were identified. In addition, many ideas were generated that were not alternatives 
themselves, but constituted features of various alternatives. The following table summarizes the 
alternatives identified in each process area, as well as features to be considered in the alternative 
analysis. 
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Table 5-2. BraInstorming Ideas 

Process Area Alternatives Features 

Headworks • 	Additional 1 mm internally-fed fine screens; no separate • 	Enclose headworks 
grit removal • 	Add mechanized gates at the splitter box 

Address problem with grit buildup prior to the fine screen 

Primary • 	Retrofit existing tanks to serve only as primary clariflers; • 	Address piping modifications required at primary daritler 
Treatment add new circular primary clarifiers no. 2 

• 	Maintain existing clariflers in current configuration and • 	New danflers will have SST mechanisms 
add new circular primary clariflers 

• 	Add high rate sedimentation 

• 	No primary darifiers 

Secondary • 	Expand nitrifying activated sludge • 	Examine step teed to increase basin capacity 
Treatment • 	Membrane bioreactor (MBR) • 	Comparimentarize basins for improved redundancy 

• 	Biological aerated filter (BAF) • 	Address alkalinity drop in new drinkitg water source 

• 	Sequencing batch reactor (SBR) • 	Address problems with anoxic manhole (air entrainment, 
scum recycling) 

• 	Identify additional volume required for implementation of 
full biological nutrient removal (BNR) 

• 	Optimize selector size 

• 	Address operational issues: foam trap at entrance to 
basin, algae on secondary clariflers, need for level 
sensors 

Effluent • 	Improved sand filters • 	Investigate chemical addition requirements for reuse 
Filtration • 	Fuzzy filters - reuse only 

• 	Fuzzy filters - entire plant flow 

• 	Actiflo 

• 	No filters (with MBR option)  

Disinfection • 	Medium pressure UV 

• 	Low pressure (JV 

• 	Sodium hypochloritel bisulfite 

• 	Peracaetic add  

Outfall • 	Add second outfall • 	Add diffuser to existing outfall 

• 	Provide detention for peak flows 

• 	Pump through existing outfall  

Thickening • 	Continue use of gravity belt thickeners  

Solids • 	Class B digestion and hauling to Eastern Oregon • 	Need to determine when anaerobic digestion becomes 
Processing • 	In-vessel composting 

more cost-effective 

• 	Need to investigate the potential markets for Class B vs. • 	ume stauiiization Class A biosolids 
• 	Heat treatment • 	Need to add level sensors to digesters 
• 	Pasteurization 	 . • 	Need to add dewatenng and dewatered cake storage 
• 	Autotherrnal thermophilic aerobic digestion (ATAD) 

• 	Drying 

• 	Class B digestion/land application on poplar plantation  
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Following initial brainstorming, a brief screening was conducted to identify alternatives that were 

not feasible or compatible with the City's long-term goals. Screening of the liquid stream 

treatment options was conducted by HDR; solids processing options were screened in a 

workshop with City staff. Based on this screening process, the following alternatives were 

dropped from consideration. 

Table 5-1 Alternatives Dropped froni Detailed Consideration 

Alternative Considerations 

No Primary Clarifiers This alternative precludes the City from moving to anaerobic digestion in the 
future. Because of this severe limitation, the alternative was not considered in 
detail. 

Sequencing Batch Reactor This alternative does not offer any benefits over the standard activated sludge 
process, and was not considered in detail. 

Fuzzy Filters - Reuse Only Future water quality requirements dictate that the City provide tertiary treatment 
for all flow. While separate filtration options for reuse flow only were not 
examined in detail, this type of configuration could be induded in the 
recommended plan it appropriate. 

In-vessel Composting Footprint requirements for this technology are much larger than other solids 
processing alternatives. Given the constraints of the existing site, this 
technology was determined to be unworkable. 

Lime Stabilization Odors and operational issues associated with lime stabilization were considered 
fatal flaws for application at the existing treatment plant site. 

Heat Treatment Since this technology is very similar to heat drying and produces an end product 
that is less desirable than heat drying, it was not considered in detail. Heat 
treatment has been problematic at many plant sites and has also been a source 
of odors. 

Autothermat Themiophilic Aerobic Digestion Odor issues associated with ATAD systems were considered a fatal flaw for this 

(ATAD) technology. 

Class B Digestion/Land Application on Poplar Procuring land for a poplar plantation at a location reasonably dose to the plant 

Plantation was not considered feasible. Therefore, this alternative was not considered 
further. 

Detailed Evaluation of Alternatives 
Following the initial brainstorm and screening steps, the remaining alternatives were developed 

in detail, and compared against evaluation criteria. This section identifies the alternatives 

evaluated, presents major design criteria used in development of the alternatives, and describes 

the cost estimating methodology. 

Design Criteria 

An array of design criteria was established to guide development of the treatment alternatives 

considered for the Wilsonville treatment plant. 

Planning Horizon 

In most cases, alternatives were developed for two projected flow and loading conditions: an 

interim expansion to provide capacity for 4 mgd ADWF (projected to occur in approximately 

year 2015), and an ultimate expansion to provide capacity for build-out flows of 7 mgd ADWF 

(projected to occur in approximately year 2035). The ultimate build-out case provided for a 

long-term economic and non-economic comparison of the alternatives, and identified ultimate 

facility requirements and space needs. 
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The recommended plan will address implementation triggers for specific elements of the 
treatment plant expansion. Implications of specific flow projection assumptions will be 
evaluated with respect to their impact on the recommended plan implementation. 

Flows and Loadings 

The initial development of alternatives was based on the flow and loading condition presented in 
Chapter 2. Since this is recognized to be a conservative estimate allowing for high levels of 
commercial and industrial development, implementation and phasing of the recommended plan 
will take into account a more moderate level of development. 

Effluent Quality,  Requirements 

Development of all unit processes was based on meeting the effluent quality requirements 
presented in Table 4-4 of Chapter 4. 

Process Sizing Criteria 

These criteria specify design loading rates and operating parameters for critical unit treatment 
processes. Examples include clarifier overflow rates, aeration basin mixed liquor concentrations, 
filter loading rates, and chlorine contact basin detention times. 

Site Development Criteria 

Site development criteria are addressed in general in the discussion of alternatives. Detailed 
information regarding site development criteria and site layout options will be discussed in 

Chapter 6. 

Reliability/Redundancy Criteria 

Alternatives were developed to meet EPA's Desii Cth'ezforMethatha4 ElecJn, aim' F/tad fysetti 

aNdCo,ofle/Re&6il:' criteria (EPA-430-99-7 4-00 1), as well as the needs of plant staff. 
Reliability Class I standards were applied based on the proximity of the Wilsonville discharge to 
the water treatment plant intake, and the use of the Willamette River near Wilsonville for water 
contact sports. 

• 	 Development of Costs 

Costs are expressed in 2002 dollars. These estimates are approximations developed without 
detailed engineering or site-specific data. Estimates of this type can be expected to vary from 50 
percent less than to 30 percent more than actual final project costs. 

Capital costs include the following allowances and markups: 

• Sitework: 	 20% 

• Electrical and Controls: 	 30% of equipment 

• Mobilization and Bonds 	 8% 

• Contractor Overhead and Profit: 	15% 

• Miscellaneous Costs not Itemized: 	30% 

• Engineering, Legal, Admininstration 	25% 
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Headworks Alternatives 

Existing Facilities 

The preliminary treatment system consists of a rotary drum fine screen with 1mm openings, 
with screenings compaction and storage in a dumpster prior to disposal at a landfill. Following 
completion of 2002 Wilsonville WWTP Odor Control Improvements project, the screw 
conveyor will convey screenings from the fine screen to a screenings washer/compactor unit. 
Screenings will be stored in an uncovered dumpster at the headworks, and if necessary, 
transferred to a covered dumpster for additional storage prior to disposal at the landfill. 

Manual slide gates at the influent split box can be used to divert flow to a 5/8-inch bar screen 
when the rotary drum screen is offline. 

The existing headworks is not covered and is a source of odors. Pilot testing of a screenings 
washer/compactor unit during the summer of 2001 showed that odors were significantly 
decreased due to improved screenings washing and compaction. Nevertheless, staff would like 
to have the entire headworks area enclosed and ventilated for odor reduction as this is a critical 
priority for the City. 

Design Criteria 

The headworks must be able to accommodate projected peak flows. Although not required for 
regulatory compliance, plant staff would also like the headworks to incorporate a backup fine 
screen for redundancy. Projected peak flows at the treatment plant are shown in Table 5-4. 
Average dry weather flows (ADWF) are also shown for reference. 

Table 5-1. Headworks Design Criteria 

Year Peak Flow, mgd ADWF, mgd 

2005 7.9 2.7 

2010 10.0 3.4 

2015 12.1 4.1 

2020 14.3 4.8 

2025 16.4 5.6 

2030 18.6 6.3 

2035 20.7 7.0 

At the design average-day dry-weather flow rates of 4 and 7 mgd, peak hour influent flows are 
11.8 and 20.7 mgd, respectively. 

Alternatives Considered 

The only alternative selected for evaluation in the facility plan was expansion of the existing 
processes at the headworks. No other technologies for screening, grit removal, and screenings 
washing/compaction were evaluated. Based on prior plant performance, the City did not feel 
that additional grit removal was necessary. However, the Plan did consider the following 
operational issues: 

Addressing the "rock trap" upstream of the fine screen 

Adding electric actuators for the influent gates 
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Enclosing the headworks for odor control. 

Inadequate pressure washing of the fine screen has historically led to blinding, limiting the 
effective capacity of the screen to approximately 4 mgd. The 2002 Wilsonville WWTP Odor 
Control Improvements project is adding a high pressure wash to address grease buildup, which 
may provide some additional hydraulic capacity. However, for purposes of alternatives analysis, 
it is assumed that the existing screen capacity will remain at 4 mgd. 

Facilities Required/Key Design Inforrna tion 

Table 5-5 summarizes the phasing of improvements, and firm and total capacity after each phase 
of headworks expansion. In order to provide a firm capacity of 20 mgd at ultimate build-out, 
three screening channels will be required. The primary issue associated with implementation of 
improvements at the headworks is phasing of the new screens. Ultimately, two additional 
screens capable of handling 10 mgd of flow each would provide the required capacity. One of 
these screens could be located in the existing channel served by the bar screen, with a third 
channel constructed to the north of the existing fine screen channel. By constructing the new 
channel first, the City maximizes the firm screening capacity, and also establishes the final 
footprint of the headworks building. Replacing the existing rotary fine screen with a 10 mgd 
fine screen would be the last phase of capacity expansion. Although Table 5-5 assumes that the 
capacity of the existing bar screen is 8 mgd, it is reasonable to assume that close to 10 mgd of 
flow could be passed by the existing bar screen during a peak flow event, providing adequate 
firm capacity at ultimate buildout. However, if a fine screen was out of service during a peak 
flow event, debris would pass through the headworks and could produce identiflables in the 
biosolids. Wilsonville should explore landfilling options in the future to provide a temporary 
disposal option in this scenario. If this is not acceptable, Wilsonville could replace the existing 
bar screen with another fine screen, shown in Table 5-5. A cost saving alternative to this 
approach would be to replace the existing bar screen with a bar screen with a smaller opening 
size. 

In addition to increasing screening capacity, a redundant screenings washer/compactor unit 
should be added. The unit currently being installed has a capacity of 150 cu.ft./hr. This capacity 
is more than adequate to serve the plant through ultimate build-out. 

Table 5-5: Required Fad/hUes for Heao'works Expansion 

Expansion Mditional Equipment Finn Capacity Total Capacity Capital Cost 

4.0 mgd expansion • 	New fine screen; 10 mgd 12 mgd (including 22 mgd (including $ 1,782,000 

capadty (all exisng existing bar screen) exisfing bar screen) 
equipment remains in place) 

Redundant Washer Monster  

7.0 mgd expansion • 	Replace existing fine screen 18 mgd (induding 20 mgd (including $ 795,000 

with new fine screen; 10 bar screen) bar screen) 

mgd capacity  

7.0 mgd expansion • 	Replace bar screen with 20 nigd 30 mgd $ 720,000 

(optional) new fine screen; 10 mgd 
capadty  

As Table 5-5 shows, the ultimate firm capacity is lower than the projected peak hour capacity at 
ultimate build-out. Since it is not a regulatory requirement that firm screening capacity be 
provided for peak hour flows, this is assumed to be adequate as long as it is acceptable to plant 
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operations staff. The maximum day projected flow at build-out is 14 mgd, so the headworks' 
firm capacity more than meets maximum day flows. If, as flows approach build-out projections, 
the City desires to provide firm screening capacity of 20 mgd, the existing channel can be 
modified to provide additional hydraulic capacity, and the existing screen could be replaced with 
a 10 mgd screen. 

Preliminary Recommendations 

As indicated in Table 5-5, it is recommended that a redundant fine screen and washer monster 
be added in the near-term. Assuming the third fine screen can be retrofit in the existing bar 
screen channel, these near-term improvements will define the footprint required for ultimate 
enclosure of the headworks processes. When the near-term improvements are made, the 
headworks should be enclosed and all foul air treated in the biofilter being constructed in the 
2002 Wilsonville WWTP Odor Control Improvements project. 

Modifications to the influent flow split structure will be needed to direct flow to the three 
screenings channels. A new influent flow split structure will be constructed using mechanized 
slide gates for flow control. 

A grit pump and classifier could be added for automatic or manual removal of grit that collects 
upstream of the fine screen. However, with a redundant fine screen on line, flow could be 
diverted to the new screen and grit removed manually as part of the plant's routine maintenance. 
Under normal operation, grit that builds up above the invert of the fine screen should be 
scoured out by theinfluent flow, therefore it is not likely that grit accumulation will affect the 
hydraulics of flow through the headworks. It is not recommended that any mechanical changes 
be incorporated to address grit removal upstream of the fine screen. 

Finally, the site master plan should allow space for some type of future grit removal, should this 
technology be required due to operational issues or performance of downstream processes. 
With the site constraints at the facility, grit removal would likely be added through primary 
sludge degritting rather than through another liquid stream process downstream of the fine 
drum screens. 

Primary Treatment Alternatives 

Design Criteria 

Primary clarifiers are typically designed to provide overflow rates not to exceed 1,000 gpd/sf 
under maximum-month dry-weather conditions, and 2,500 gpd/sf under peak hour conditions. 
Plant staff desire that the maximum-month dry-weather condition be met with the largest unit 

out of service; peak hour conditions can be met with all units in service 1 . Based on these design 
criteria and projected flows, Table 5-6 shows the required primary clarifier surface area. 

Table 5-8. Pririiary CYar/f/er Des/gi, cr//er/a 

1 EPA and state criteria require only that, "with the largest flow capacity unit Out of service, the remaining units 
shall have a design flow capacity of at least 50 percent of the total design flow to that unit operation". (EPA-430-
99-74-001) 
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Condition 4.0 mgd ADWF 7.0 mgd ADWF 

Design Flows, mgd  

Maximum Month Dry-Weather 4.26 7.46 

Peak Hour 11.87 20.78 

Total Square Feet of Surface Area Required  

Maximum Month Dry-Weather 4,263 7430 

Peak Hour 4,750 8,312 

Alternatives Considered 

The following alternatives were considered for detailed analysis: 

• Alternative 1: No modifications to existing clariflers; add new circular clarifiers 

• Alternative 2: Retrofit existing tanks to serve as clarifiers only; add new circular clarifiers 

• Alternative 3: High-rate sedimentation 

Alternative 1—No Modifications to Existing Primaty Clarifiers 

The existing clariflers have a total surface area of 2,771 sf. As Table 5-7 shows, constructing one 
new clarifier initially meets the peak hour overflow rate criteria, but it does not meet the City's 
redundancy criteria of treating the maximum-month flows at the design overflow rate (1,000 
gpm/sf) with one unit out of service. Two new clariflers would need to be constructed initially, 
with a third new clarifier added prior to build-out 
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Table 5-7. Priniary Clarifier Design Criteria; AlternaUve / 

arameter 4.0 mgd 7.0 mgd 

xisting darifier area, sf 2,771 2771 

dditional area at MMDWF, sf 1,492 4,689 

dditional area at PH, sf 1,979 5,541 

rea (sf )per clarifier, new (60' diameter) 2,827 2,827 

ddftiona1 clariflers at MMDWF 0.53 166 

dditional dariflers at PH 0.70 1.96 

o. of new clariflers built 1 2 

otal SF 5,598 8,426 

VAID WFgpd/sf(largest out ofseivice) 4285 7500 

verfiow rate (gpdlsf) at peak hour (all in service) 2,121 2,466 

ssu 	giduiidant c/an f/s AIRfom 	num MOW& co,,d,tons: 

xisting clarifier area, sf 2,771 2,771 

otal no. of new clariflers buift 2 3 

tew SF 5,655 8,482 

otal SF 8,426 11,253 

urn SF 5,598 8,426 

)verflow rate (gpd/sf) at MMDWF (firm) 761 885 

)vertlow rate (gpdlsf) at peak hour (total) 1,409 1,847 

Based on 1,000 gpd/sf maximum overflow rate 

Based on 2,500 gpd/sf maximum overflow rate 

Facilities Required/Key Design Information 
Based on Table 5-7, the following facilities are required for Alternative 1: 

Table 5-8. Facilities Required; AlternatIve / 

Rem Unit New Facilities at 4.0 Total New 
F acilities at 7.0 mgd ADWF mgd ADWF 

Primary darillers Number/diameter 2 @ 60 ft 3 @60 ft 

Primary sludge pumps Number/gpm 2 @ 50 3 @50 

Primary scum pumps Number/gpm 2 @ 10 1 	3 @ 10 

New clariflers were sized at 60-ft diameter to allow for reasonable phasing and provide the total 

surface area required at ultimate build-out. A flow split structure upstream of the clariflers 

would be required to balance flows between the existing smailer clariflers and the new larger 

clarifiers. 

Alternative 2—Retrofit Existing Primary Clarifiers 

This alternative requires the demolition of the walls between the existing aerobic digesters and 
primary clarifiers, and retrofitting the basins with new mechanisms and associated improvements 
to serve as primary clariflers only. This would greatly increase the surface area of the existing 
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primary clarifiers (to 5,153 sf/clarifier), and require the construction of new digesters. Proposed 
modifications are shown in Figure 5-1. 

Design and redundancy criteria are the same as listed for Alternative 1. The total surface area 
required based on these criteria is given in Table 5-9. Required surface area is given in terms of 
nominal design conditions of 4.0 and 7.0 mgd average dry weather flow. 

Table 5-9. Primary Clarifier Design Criteria; AlternatIve 2 

Design Flows 4.0 mgd 7.0 mgd 

Additional Square Feet of Surface Area Required  

Maximum Month Dry Weather' 0 2,307 

Peak Houe 0 0 

Number of Additional 80'diameter Clarifiers Required  

Maximum Month' 0 0.5 

Peak Hour2  0 0 

Based on 1,000 gpdlsf maximum overflow rate 

Based on 2,500 gpdlsf maximum overflow rate 

For planning purposes, it is assumed that new primary clarifier will be 80 feet in diameter. These 
would be comparable in size to the retrofitted existing clarifiers (82-foot diameter). 

Construction of new digestion facilities would be required before the demolition of 
clarifier/digester walls. This alternative would work effectively with the transition to anaerobic 
digestion, discussed later in this chapter 

Facilities Required/Key Design Information 
Table 5-10 shows the size and quantity of equipment required to meet design criteria at average 
dry weather flows of 4.0 and 7.0 mgd. Wilsonville could postpone the construction of a new 
primary clarifier for approximately 10 years by demolition of the existing aerobic digesters. 

j 

j 
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Alternative 2 - Proposed Modifications 

Figure 5-1. Proposed Priniary Clarifier Modifications; Allernative 2. 

Retrofitting the existing digesters requires new mechanisms, and new primary sludge and scum 
pumps to accommodate the larger flows. 

Construction sequencing of the clarifier retrofit will be tied to the City's decisions regarding both 
digester and secondary treatment capacity additions. It may be prudent to construct additional 
secondary treatment capacity prior to modifying the clarifiers, ensuring that adequate 
downstream capacity is available to compensate for the temporary lack in primary removal. 

Table 5-ID. Faculties Required, Alternative 2 

Item Unit 
New Facilities at New Facilities at 
4.0 mgd ADWF 7.0 mgd ADWF 

Primary clariflers Number/diameter 2 new 1 @80 ft 
mechanisms 

Primary sludge pumps Number/gprn 3 @20 1 @20 

Primary scum pumps Numbec/gpm 3 @ 10 1 @ 10 

Alternative 3—High Rate Sedimen ta Lion 

High-rate sedimentation processes flocculate influent by using micro-sand, sludge, or other 
agents to accelerate the settling velocity of influent particles. Two high-rate processes that are 
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commercially available for application in Wilsonville are Actiflo® and DensaDeg®. The 
Actiflo® processes uses niicrosand to flocculate solids in the primary influent, whereas the 
DensaDeg® process flocculates solids using recycled sludge. The disadvantage of a process that 
uses sludge to increase settling velocity is that when peak flows occur, washout of the sludge is 
possible. There are few ftill-scale installations of these technologies for primary treatment of 
municipal wastewater in the United States, however both processes were pilot tested by the King 
County Department of Natural Resources in 2001-2. The Actiflo® process produced excellent 
results. Pilot testing problems with the DensaDeg® process preclude analysis of the primary 
treatment results. 

Manufacturers of high-rate sedimentation systems typically recommend fine screening (3 mm) 
and grit removal upstream of the process. For Wilsonville, no additional treatment will be 
required prior to high-rate sedimentation. Typically, polymer and/or coagulant are added to 
enhance flocculation and settling of raw sewage particles. 

The following is a summary of the recommended design criteria for the Actiflo® process, which 
will be used for planning purposes: 

• Injection Tank Detention Time = 1 minute 

• Maturation tank detention time = 3 minutes 

• Settling tank overflow rate = 50 gpm/sf (72,000 gpd/sf) 

Two options for high-rate sedimentation will be considered: I) retrofit of existing primary 
clarifier/digester units for clarification only (similar to primary clarifier Alternative 2), with 
additional capacity added using high-rate sedimentation; and 2) addition of high rate 
sedimentation for all primary flows. 

Option A. Retrofitting the two existing clarifiers with larger mechanisms would allow them to 
serve the plant through 2020. Additional flow would be treated using a high-rate sedimentation 
unit. For planning purposes, it is assumed that flow will be split between the existing clarifiers 
and the new high-rate clarifier under all flow conditions. However, the plant could be operated 
by base-loading the conventional primary clarifiers and diverting peak flow to the high rate 
sedimentation. 

Option B. High rate sedimentation could be provided for all plant flow, allowing the City to 
abandon the existing clariflers. 

Facilities Required/Key Design Information 
Table 5-11 shows the size and capacity of process units required for nominal average design 
flows of 4.0 and 7.0 mgd for options A and B. The table assumes that two trains of Actiflo® are 
installed. 
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Table 5-il. Faculties RequIred, Alternative .IA and .IB 

item Unit 
New Facilities at 40 	I 

mgtl ADWF 
New Facilities at 7.0 

mgd ADWF 

Option 3A 

Injection Tank Number - 1 @ 10.1'x7'x14' 

Maturation Tank Number - 1 @ 14.1x15'x14 

Settling Tank Number - 1@ 15'x15'x14' 

Mixers Number/hp - 2 @ 5  

Sand Recirculation Pump Number/hp - I @ 25 

Scraper Motor Number/hp L -  1 @ 1.5 

Option 3B 

Injection Tank Number 1 @ 10.1'x7x14 1 @ 10.1'x7'x14 

Maturation Tank Number 1 @ 14.1'x15'x14' I @ 14.1'x15'x14' 

Settling Tank Number 1@ 15'x157x14 1@ 15x15'x14 

Mixers Number/hp 2 @ 5 2 @ 5  

Sand Redrculation Pump Number/hp 1 @ 25 1 @ 25 

Scraper Motor Number/hp 1 @ 1.5 1 @ 1.5 

Comparison of Alternatives 

Table 5-12 summarizes the advantages and disadvantages of the primary treatment alternatives. 

Table 542. Comparison of Priniary Treatm ent Alternatives 

Nmary Treatment Alternative Advantages Disadvantages 

Alt 1: Use Existing Clariflers, Md New • 	Continues with current technology • 	Least compact - requires most 

Circular Clarifiers overall area on site 

Alt 2- Expand Existing Clariflers, Add • 	Continues with current technology • 	Somewhat difficult 

New Circular Clariflers implementation 
Requires demolition of digesters 

AU 3A Expand Existing Clariflers, Add • 	Cost competitive with Alt 2 with much smaller • 	Two process trains with different 

New High-Rate Process footprint (500 sf vs. 5000 sf) technologies 
Greatest flexibility • 	Requires demolition of digesters 

Alt 38: Remove Existing Clariflers, Add • 	Extremely compact • 	Most difficult implementation 

New High-Rate Process • 	Requires demolition of digesterS 

Table 5-13 summarizes the costs of the primary treatment alternatives. A table with detailed 

cost information is included in the appendix. 
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Table 5-13. Summary Cost ComparIson of Pr//nary Treatijient Alternatives 
(Costs In $1, aODs/ 

Alternative 1- Continue Alternative 2-Retrofit Alternative 3A-. Retrofit 4 Alternative 3B - High Rate 
Existing Clariflers Existing Clariflers High-Rate Clarification Clarification Only 

4.0 rngd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 

Total Capital Cost $2,968 $1,484 $3,275 $2,575 $3,155 $4,445 $4,446 $4,087 

Annual O&M Cost $9 $19 $12 $20 $12 $68 $112 $201 

Present Worth $2,744 $891 $3,028 $1,546 $2,917 $2,669 $4,111 $2,454 
Capital Cost 
Total Present Worth $3,986 $4,970 $6,635 $10,405 
Cost 

Preliminary Recommendations 

The alternatives are ranked with respect to the evaluation criteria on Figure 5-1, shown on the 
following page. Most of the alternatives are comparable with respect to the evaluation criteria, 
but two overriding factors drive the overall scoring: 

• Difficulty of locating additional primary clariflers to augment the existing clarifiers in the 
existing configuration, and 

• Cost of completely converting to ballasted flocculation, due to the high annual chemical 
costs. 

Based on the evaluation criteria, alternatives 2 and 3A are equally attractive for providing future 
primary clarification. For the initial plant expansion to an ADWF capacity of 4 mgd, these 
alternatives are identical. Therefore, the preliminary recommendation is to retrofit the existing 
clarifier/digesters to serve as conventional primary clariflers. Modifications to the clariflers 
should also include new stainless steel mechanisms and new covers for odor control. For site 
planning purposes, a third conventional primary clarifier will be assumed to be added for 
ultimate build-out. However, because additional primary clarifier capacity will not be required 
until after 2015, the decision of what type of technology to use can be deferred until a later date. 

Modifications to the existing primary clariflers need to address the problem of weirs in the north 
primary clarifier becoming submerged at high flows. A flow restriction in primary effluent 
pipeline is the cause of the problem. 
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Figure 5-1. Primary Treatment Alternatives Preliminary Evaluation 
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Secondary Treatment Alternatives 

Design Criteria 

This section evaluates secondary process capacity with respect to effluent permit compliance. 
Design flows to the secondary treatment process for the nominal 4 mgd and 7 mgd expansions 
are shown in Table 5-14. 
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Table 5-Il. Design Flows for Secondary 
Treat/n en! Alternatives 

4.0 mgd 7.0 mgd 

ADWF 4.0 7.0 

MMDWF 4.3 7.4 

MWDWF 4.5 7.9 

MDDWF 5.3 9.2 

AWWF 4.9 8.5 

MMWWF 5.6 9.8 

MWWWF 6.6 11.5 

MDWWF 7.9 13.9 

Typically the conventional activated sludge process is limited by biological loading, oxygen 
supply, or maximum solids loading rate to the secondary clarifier. For other processes such as 
the membrane bioreactor (MER) or biological aerated filter (BAF), the maximum flux rate and 
hydraulic loading may be the limiting factor. These elements are discussed in further detail in 
the following section. 

Existing Facilities 

The performance of the existing system was simulated using a BioWin biological process model. 
The aeration basin capacity is primarily a function of the oxygen uptake rate, which is reflected 
in the mixed liquor suspended solids (MESS) concentration. The capacity also depends on the 
unaerated basin volume (which could serve as a selector and/or denitirification zone), and the 
target effluent ammonia concentration. Figures 5-2 through 5-4 below show the capacity per 
aeration basin under different scenarios, assuming a maximum MLSS concentration of 3,500 
mg/L. The results can be summarized as follows: 

• With BOD removal only and an anoxic selector, each aeration basin has a capacity of 
approximately 2.7 mgd (Figure 5-2), and effluent ammonia is approximately 19 mg/L. 

• With nitrification only and no selector, each aeration basin has a capacity of approximately 
1.6 mgd (Figure 5-3). Under this operating scenario, the effluent ammonia is just over 2 
mg/L 

• With nitrification and 25 percent of the basin volume used for a selector or for 
denitrification, each aeration basin has a capacity of approximately 1.5 mgd (Figure 5-4). 
Under this operating scenario, effluent ammonia increases to approximately 1.5 mglL. 
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Figure 5-2: Aeration basIn capacity when operated for SOD renioval only, 
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Figure 5-1. Aeration basin capacity when operated for nIfrificalion, 
no selector. 
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Figure 5-4. Aeration basin capacIty wben operated for nitrifica I/on 
with 25 percent of/he basin volume as an anoxic selector 

These simulations are based on a return activated sludge (RAS) recycle rate of 50 percent, and 
typical influent ammonia concentrations. Assuming future anaerobically-digested solids 
dewatering, the ammonia load from dewatering centrate typically equates to 15 to 20 percent of 
the influent ammonia load. The analysis assumes that centrate will be stored and returned to the 
process flow during off-peak hours so that the maximum ammonia load to the secondary 
treatment process is not increased. 

The capacity of each complete treatment train (aeration basin and secondary clarifier) is 
determined not only by the aeration basin performance but also by the solids loading on the 
secondary darifier. Literature recommendations for design solids loads in secondary clarifiers 
range from 21 lbs/sf/d to 29 lbs/sf/d with a peak of 48 lbs/sf/d. Figure 5-5 shows the aeration 
basin flow as a function of MLSS concentration and secondary clarifier loading rate. At a MLSS 
concentration. of 3,500 mg/L, a secondary clarifier loading of 25 lb/sf/day, and a RAS recycle 
rate of 50 percent, each secondary clarifier is rated at approximately 2.2 mgd. Not including 
RAS recycle, this flow results in an overflow rate of 570 gpd/sf, which is less than a typical 
design criteria of 600 gpd/sf at average day flow. Therefore, the aeration basins will control 
capacity when in the nitrification mode of operation. Alternately, if nitrification is not required, 
the secondary clarifiers are the controlling component of the system. 
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Figure 5-5 Relationskio between ML SS, design secondar, clarifier soilds load 
and aeration basin capacity. 

Alternatives Considered 

Three alternatives were considered for expansion of the secondary treatment process: 

• Additional conventional activated sludge/secondary clarifier trains 

• Addition of membrane bioreactors (MBR) with no secondary clariflers 

• Addition of biological aerated filters (BAF) with no secondary clarifiers 

Alterria tive 1— Conventional Activated Sludge 

This alternative involves continued use of the type of technology currently in place at the plant. 
The analysis of the existing system capacity was extrapolated to determine the number of 
treatment trains required for the nominal design average dry weather flows of 4 and 7 mgd. 
Figure 5-6 shows the number of basins required for BOD removal oniy, nitrification only, or 
nitrification and partial denitrification including a 25 percent anoxic zone. The anoxic zone 
would select against the growth of filamentous bacteria, as well as providing additional alkalinity 
to maintain a stable culture of nitrifing organisms. Some supplemental alkalinity addition 
(typically provided in the form of hydrated lime) may be required, depending on the level of 
influent alkalinity typically observed after the new water treatment plant has reached stable 
operation. 
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FIgure 5-6: Aeration basin capacity vs. ML SS and Effluent Ammonia. 

As Figure 5-6 shows, assuming nitrificauon is required, a third aeration basin/secondary clarifier 
train is needed to treat an equivalent ADWF of 4 mgd, with two additional trains required to 
meet ultimate build-out flow and loading projections. If nitrification were not required, the 
three aeration basins originally planned in the 1995 Facilities Plan would be sufficient through 
build-out, although additional secondary clarifier capacity would be required. 

If 25 percent of the basin volume is operated in an anoxic mode, the projected effluent ammonia 
from the treatment process is approximately 15 mg/L. If a lower ammonia limit is imposed in 
the future, additional aeration capacity would be required. This could be achieved by providing 
additional basin volume, or reducing the selector volume and relying entirely on chemical 
addition to supply the necessary alkalinity. 

Facilities Required/Key Design Information 

Based on Figure 5-6, in order to continue operation with nitrification and an anoxic selector, the 
following facilities are required. Anoxic recycle pumps will be provided for, the two existing 
aeration basins and for the new basins. Sizing for anoxic recycle pumps is based on a recycle 
flowrate of 200 percent. 

Table 5-15. Facilities Required; Alternative I 

Item U 
New Facilities at 4.0 

mgd ADWF 
New Facilities at 
7.0 mgd ADWF 

Aeration Basins Number/volume 1 @0.79 MG 2 @0.79 MG 

Secondary Clariflers Number/diameter 1 @70 ft 2 @70 ft 

RAS pumps Number/gprn 1 @ 1000 2 @ 1000 

Anoxic Recycle pumps Number/gpm 3 @ 2100 2 @ 2100 

Blower/RAS Building sf 1 @3300 

5 

C 

l3 

0 

E 

Zi 

olJ 
0 

5 basins required for 
t-  nitrification only at 7 

mgd ADWF 

.L.. 3 basins required for 
BOD removal only 
at 7 mgd ADWF 
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Alternative 2— Membrane 13ioreactors 

The membrane bioreactor (MBR) treatment process is a suspended growth process in which 
effluent is drawn through hollow-fiber membranes immersed in an aerated tank. Clarified 
secondary effluent is withdrawn by applying a slight vacuum to the membrane. A conventional 
aeration basin provides the process air requirements and system operation for BOD removal, 
nitrification, deintrificaiton, or biological phosphorus removal. Return activated sludge (RAS) is 
returned from the membrane tank to the head end of the aeration basin as in conventional 
activated sludge. Since the limitation on solids loading to a secondary clarifier is removed, 
MBRs can be operated at higher mixed liquor suspended solids concentrations provided a 
reasonable oxygen uptake rate is maintained. Solids retention times (SRTs) in MBR basins 
typically range from 10-20 days, with mixed liquor suspended solids concentrations as high as 
10,000 mg/L. MBRs are sensitive to high fluctuations in flow and loading. 

The membrane modules used in MBRs can be mounted in the aeration basin or in a separate 
tank. For Wilsonville's facility, it is assumed that the membranes would be mounted in the 
existing aeration basins, or in new basins of similar configuration. 

The following design criteria were used to determine the potential capacity of the existing 
aeration basins operated in MBR mode: 

Design MLSS: 
	 12,000 mg/L 

Design Oxygen Update Rate (OUR): 100 mg/L/h 

Max OUR: 	 150 mg/L/h 

Max Hydraulic Capacity: 	 1.2 x secondary treatment capacity 

Design SRT: 	 15 days 

Figures 5-7 through 5-10 show the maximum capacity of the existing aeration basins retrofitted 
as MBR basins under different configurations. Figure 5-7 shows that a fully aerated basin 
retrofitted as a MBR could process 4.4 mgd of flow without exceeding the maximum MLSS 
concentration of 12,000 mg/L, producing effluent with ammonia concentrations under 0.3 
mg/L. Figure 5-8 shows that the design capacity is only 4.2 mgd based on OUR criteria. 
Therefore, the capacity of the MBR basins is determined by OUR design criteria. 

If 25 percent of the basin volume is reserved as an anoxic zone, the treatment capacity of the 
existing basins is reduced to 3.8 mgd, and the effluent ammonia concentration increases to 
approximately 2 mg/L (Figure 5-9). Under this scenario, the OUR never exceeds 100 mg/L/hr, 
so the design MLSS value of 12,000 mg/L controls the design capacity of the basin (Figure 5-
10). 
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Figure 5-7: MBR capacity vs. MLSS and Effluent Airnijonla; basin fully aerated 
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FacUlties Required/Key Design Information 

At build-out, two IvfBR trains and one conventional activated sludge train would be required. 
The main purpose for maintaining one conventional activated sludge train is to absorb peak 
flows and minimize the diurnal alternation in required membrane flux in the MBR. Facilities 
required for Alternative 2 are shown in Table 5-16. 

Table 5- 1Ô Facififies Required; Allernafive 2 

Item Unit New Facilities at 
4.0 mgd ADWF 

New Facilities at 
7.0 mgd ADWF 

Aeration Basins Number/volume 0 1 @0.79 MG 

Secondary Clarifiers Number/diameter 0 0 

RAS pumps Number/gpm 0 1 @ 1000 

Membrane Modules Number 1 2 

Anoxic Recyde Pumps Number/gpm 2 @2,100 1 @2,100 

Table 5-16 reflects initial installation of an MBR module in an existing basin, with no future 
secondary clarifiers constructed. However, the short-term decision of whether to retrofit an 
existing basin for MBR or construct a third conventional activated sludge basin must weigh the 
following considerations: 

• By retrofitting one existing basin to an MBR basin in the near future, and constructing one 
additional MBR basin in the long-term, the City can avoid the cost (in both capital 
expenditures and site footprint) of constructing a third secondary clarifier. 

• The cost of membrane modules is decreasing while the size of installations and the length of 
operational experience in the United States are increasing. Deferring installation of 
membrane modules in one of the existing basins may be strategic in terms of City decision-
making. 

Alternative 3—Biological Aera ted Filter 

The biological aerated filter (BAF) process is a biological fixed-film process. At present, there 
are two suppliers of BAF process equipment in the market: the BIOFOR® BAF manufactured 
by Ondeo Degrémont; and the BIOSTYR(D BAF manufactured by USFilter. In both types, 
primary effluent flows upward through a media bed (expanded sand media in BIOFOR® or 
synthetic expanded floating polystyrene media in BIOSTYR®), with aeration supplied to create 
an aerobic environment. The biomass attached to the filter media removes soluble pollutants 
biologically and insoluble pollutants by filtration, eliminating the need for a separate solids 
separation stage for effluent clarification. Fine screening and primary clarification are required 
to protect the media and nozzles from plugging and to keep the organic and solids loading 
consistent with the hydraulic loading rate so the system can be more cost effective. The BAF 
process is a very high rate and compact was tewater treatment process, however it is sensitive to 
high fluctuation sin flow and loading. 

The BAF is a separate stage process, requiring separate units for BOD removal, nitrification, and 
denitrification. Typical design criteria are as follows: 
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BOD loading: 	 320 - 400 lbs BOD/1000 ft3 /day 

Ammonia loading: 	160— 200 lbs NH 3/1000 ft3/d 

While performance is sensitive to flow and load variations, under stable conditions, a single-
stage BAF system can produce effluent TSS and BOD concentrations of 30 mg/L. A two-stage 
nitrifying installation can reliably produce effluent ammonia concentration of less than 0.5 
mg/L. In order to accomplish denitrification, a third stage most likely would be necessary. No 
secondary clarification is necessary. 

Since the BAF units are operated in upflow mode, feed pumping is required. Backwash storage 
is also required 

Facilities Required/Key Design Information 
Based on the design criteria in the previous section, and assuming that the two existing 
treatment trains remain in operation, the volume requirements at build-out are 27,800 ft 3  for 

BOD removal only, and 55,600 ft3  for two-stage nitrification. An additional 14,400 ft 3  of media 

would be required to achieve denitrification. Using the BIOFOR® BAF height of 17 ft and the 
width of the existing aeration basin (20 ft), the required BAF footprint for different operating 
scenarios are: 

• BOD removal only: 	 20 ft x 90 ft 

• Nitrification: 	 20 ftx 170 ft 

• Nitrification/Denitrification: 	20 ft x 205 ft 

If all future secondary treatment capacity is provided with BAFs, the footprint requirement is 
roughly equivalent to that of a third aeration basin. It is assumed that the BAF basin will be 
constructed to the east of the existing basins in two phases of expansion. The existing activated 
sludge trains will be maintained for flow equalization, minimizing fluctuations in flow and 
loading to the BAF units. Facility requirements for Alternative 3 are shown in Table 5-17. 

Table 5- IZ Facilities Required; AlternaUve! 

item Unit New Facilities at 
4.0 mgd ADWF 

New Faalilies at 
7.0 mgd ADWF 

BAF feed pumping1 rngd 2.0 8.0 

BAF volume installed 1000 cf 17 42.5 

BAFUnits #,sfarea 3(500 7 @ 500  

BAF backwash volume Gal/day 50000 125,000 

Anoxic Recyde Pumps Number/gpm 2 § 2100 0 

1.Assurnes flow to BAF units is limited to 200% of ADWF, with excess treated by existing conventional activated sludge 
trains. 

Biological phosphorous removal is not possible with the BAF. Therefore, a chemical feed 
system would be required for permit compliance. This could negate the benefit of eliminating a 
third secondary clarifier with the BAF units, since it would require adding a chemical clarifier. 
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Comparison of Alternatives 

Table 5-18 summarizes the advantages and disadvantages of the secondary treatment 
alternatives. 

Table 5-18. Comparison of Secondary Treatment Alternatives 

Primary Treatment Mvantages Disadvantages 
Alternative 

Alt 1: Conventional • 	Least complex, most proven treatment • 	Largest footprint requirement 
Activated Sludge process • 	Requires tertiary treatment 

• 	Familiar to operations staff 

• 	Can achieve multiple goals (nitrification, 
denitrillcation/ alkalinity recovery, phosphorus 
removal) in one process  

Alt 2: Membrane • 	Produces highest quality effluent • 	Limited full-scale operation 
Bioreactors • 	Eliminates need for secondary clariflers (in • 	Most US installations are less than 1 mgd 

MBR trains) • 	Requires maintaining one conventional 
• 	Can provide Class IV reuse water from MBR aeration train for flow and load equalization 

trains • 	Sensitive to flow fluctuations 
• 	Removal of TSS positively impacts UV • 	Tertiary treatment still required to produce 

performance 
Class IV reuse from conventional activated 

• 	Can achieve multiple goals (nitrillcation, sludge train 
denitriflcationl alkalinity recovery, phosphorus 
removal) in one process 

• 	Smallest footprint requirement  

All 3: Biological • 	Small footprint requirement • 	Requires separate stage treatment for BOD 
Aerated Filters • 	Small module size eases construction staging 

and ammonia removal. 

• 	Highest effluent BODITSS concentrations 

• 	Requires maintaining conventional aeration 
trains for flow and load equalization 

• 	Produces very dilute sludge 

• 	High backwash volumes 

• 	Requires tertiary treatment 

Table 5-19 compares the costs of the three alternatives. Alternative 2 is shown with a 
significantly higher annual O&M cost due to the cost of periodic membrane replacements. As 
operational experience with MBRs grows and costs continue to decrease, these O&M costs may 
decrease in the future. 

Table 5-19. Summary Cost Comparison of Secondary Treatnient Alternatives 
(Costs in '(f, 800s) 

Alternative 1—Activated 
Sludge  

Mernative2—MBR Alternative 3—BAF 

4.0 mgd 7.0 mgd 4.0 rngd 7.0 mgd 4.0 mgd 7.0 mgd 

Total Capital Cost $9,669 $24,195 $7,207 $22,450 $10,865 $15,539 

Annual O&M Cost $30 $60 $ 24 $ 449 $84 $123 

Present WorthCapital Cost 1 	$8,939 $14,531 $6,664 $13,484 1 	$10,045 $9,333 

Total Present Worth Cost 1  $24,586 $26,488 1 	$21,888 
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Preliminary Recommendations 

The alternatives are ranked with respect to the evaluation criteria on Figure 5-11 below. 

j 

Evaluation 
Criteria 	 Comments  

Regulatory 
Compliance • 
Operationsf 
Technology 

Either MBR or BAF option requires 
operating two types of treatment 

Both are also emerging processes. 
technologies in the United States. 

Implementation • _ 
MBR could require construction of a 
clarifier that is not ultimately needed. 

Community/ 
Environmental 

MBR produces a cleaner effluent; easie 
to implement reuse. BAF potentially has 
lowest water quality. 

Compatibility With 
Site • • Conventional secondary treatment is 

not suited for buildout on this site. 

Cost 

Total 

Worse 	 Better 

oc• 

Figure 5-11. Secondary Treatment Alternatives Preliminary Evaluation 

Due to site constraints, it would be difficult for the City to continue to use conventional 
activated sludge through ultimate build-out without sacrificing other processing needs (such as 
solids processing and storage). Although both the initial capital and long-term operating costs of 
MBRs exceed the BAFs, it is recommended that the City plan to move toward MBR secondary 
treatment in the future. This technology produces the highest quality effluent of any secondary 
treatment process, and continued advances in technology make the process easier to operate and 
maintain. 

Input from the City will be required to determine whether it is appropriate to convert an existing 
activated sludge basin to an MBR basin in the near-term, or whether a new conventional 
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activated sludge train will be added to achieve the additional capacity required for a 4 mgd 
ADWF. 

Tertiary Treatment Alternatives 

Design Criteria 

Tertiary treatment options were evaluated with respect to the ability to meet two goals: 

• Meet projected effluent quality requirements for discharge to the Willamette through 
ultimate build-out. 

• Produce Class IV reuse water 

Criteria for meeting these goals are described below. 

Water Quality-Based Criteria 

Unless membrane filtration is provided as part of the secondary treatment system, tertiary 
treatment will be required to reliably produce effluent of the quality required based on Table 4-4. 
Ultimately, the plant must produce effluent BOD and suspended solids of 3 mg/L during the 
summer and 7 mg/L during the winter. 

If dewatering is implemented in the future, removing solids returned from the dewatering 
centrate is a primary concern. In this situation, it would be desirable to have the ability to 
chemically treat the secondary effluent, providing enhanced flocculation for removal of colloidal 
solids in tertiary treatment. 

Tertiary treatment must accommodate the following flows at nominal average dry weather 
influent flow of 4 and 7 mgd: 

Table 5-20. Design Plows for TertIary Treatment 

4mgd 7mgd 

AOWF 4.0 7.0 

MDDWF 5.3 9.3 

AWWF 4.8 8.4 

MDWWF 7.9 13.9 

PH 11.9 20.8 

Reuse-Based Criteria 

Currently, Oregon regulations for Class IV reuse water specify that disinfection, clarification, 
coagulation, and filtration are required. The Oregon Department of Environmental Quality 
(DEQ) has indicated that membrane filtration with disinfection would be an acceptable 
alternative as long as turbidity and E. Coli limits are met. If chemical coagulation is provided to 
address dewatering centrate (as described above), three of the four tertiary treatment alternatives 
would provide Class IV reuse water. Although the effluent from MBR basins would meet the 
Class IV reuse standards, blended effluent from MBR basins and a conventional activated sludge 
basin would not. 
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Alternatives Considered 

The following alternatives were evaluated in detail: 

• Alternative 1: Improved sand filtration 

Alternative 2: Fuzzy Filters® 

• Alternative 3: Actiflo® 

• Alternative 4: No filters 

Alternatives 1, 2, and 3 involve providing tertiary treatment as a separate step in the treatment 
process. Alternative 4 involves demolishing existing filters and relying on a membrane 
bioreactor (MBR) to provide effluent polishing for permit compliance. 

Alterna tive 1—Improved sand flitta don 

This alternative involves constructing dual media filters to augment the capacity of the existing 
filters. The existing traveling bridge (automatically backwashed) filters have a 12-inch single-
media layer of sand. While this design minimizes the downtime for backwashing, the filters 
cannot be loaded at a very high rate. Dual-media filters are similar to single-media filters, but 
typically the entire unit is backwashed at once. Loading rates of 6 gallons per minute per square 
foot (gpm/sf) are possible with proper design and operation. Table 5-21 shows the design 
criteria for dual-media sand filtration. 

Table 5-21. Design Cr/lena for Dual-Media Fillers. 

Condition Design Filtration Rate 

Average Day Dry Weather 3 gprnlsf 

Peak Hour Wet Weather 6 gpmlsf 

Coagulant addition and flocculation would be desirable to remove solids in the centrate return 
and to provide added protection in the event of a plant upset. Coagulant addition would be 
required to produce Class IV reuse water. Dual media filtration would also require the most 
monitoring and operator attention to meet reuse standards of any of the filtration alternatives. 

Given the large number of filters required at build-out, redundancy does not drive the design. 
Average day dry weather capacity drives the design. 

Facilities Required/Key Design Information 
Table 5-22 presents the required facilities for dual-media filtration at ADWF flows of 4.0 and 7.0 
mgd. This analysis assumes that the existing filters will remain single-media, thus 7 filters (three 
existing sand filters and four new dual media filters) would be operated for ultimate build-out 
conditions. Retrofitting the existing filters to a dual-media system would eliminate the need to 
construct a seventh filter at build-out. Retrofitting the existing filters would allow the City to 
save the footprint and possibly the tanks associated with the existing filters, but substantial 
modifications to the existing filter would be required. 

Chapter 5— Aitemaves Analysis 	 IFi]i 	 Wdsonville Wastewater Faolity Plan 
November 4, 2002 	 Page 5-30 



Table 5-22. Facilities Required for Dual-Media Filtration. 

Item Unit 
New Facilities at 4.0 

mgd ADWF 
New Facilities at 7.0 

mgd ADWF 

Duameda filters Number/sf 2 @ 396 each 2 @396 each 

Backwash pumps Numberlgpm 2 @ 5,000 1 @5,000 
Backwash water storage Volume 100,000 gal - 

Alternative 2— Fuzzy ,  Filters® 

Fuzzy Filters® are similar to conventional sand filters except for two significant differences: 
high-porosity media, and the ability to adjust the filtration rate by compressing the media. Fuzzy 
Filters® are capable of filtration rates up to 30 gpm per square foot (sf), and with chemical 
coagulation are capable of producing Class IV reuse quality water. They are backwashed in the 
same manner and at a similar rate as conventional sand filters. 

Fuzzy Filters® are commercially available from Schreiber in sizes of 4 sf to 64 sf. Filters can be 
designed to operate in upflow or downflow mode. Typically, the media is compressed during 
active filtration. During backwash, the media is decompressed and allowed to move freely to 
scour solids that have accumulated on the filter media. After backwash, the media is 
compressed again and operated in filtration mode for a few minutes to flush the system. During 
backwash and flushing, effluent is typically recycled to the aeration basins for treatment. All 
three parts of the cycle are usually operated in upflow mode. Figure 5-12 shows the three cycles. 

Figure 5-12. Fuzzy filter filtration cycle (courtesy of Scbreiber website). 
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Design criteria for Fuzzy Filters® are shown in Table 5-23. These criteria are recommended by 
the manufacturer, and are similar to those observed during a recent pilot study by King County, 
WA. 

Table 5-23. Design Criteria for Fuzzy Fu/ters'. 

Condition Design Fittration Rate 

Max. Day Dry Weather 20 gpm/sf 

Max. Day Wet Weather 30 gpmlsf 

Facilities Required/Key Design Information 
Table 5-24 presents the required equipment for this system, assuming the existing sand filters 
remain in place. Typically, pumps can be used for both filtration and backwash modes. If the 
filters are not operated in an upflow mode, pumps will only be required for backwashing. 

If the existing filters are decommissioned and all filtration provided by the Fuzzy Filters®, four 
filters would be required at 4 mgd ADWF, with three additional filters provided to reach the 7 
mgd ADWF (seven filters total at build-out). 

Table 5-21. Faculties Required for Fuzzy F//Ira lion. 

item Unit 
New Facilities at 
4.0 mgd ADWF 

New FaciTities at 
7.0 mgd ADWF 

Fuzzy fitters Number/sf 3 @49  each' 2 @ 49 each' 

lnfiuentibackwash pumps Number/gpm 3 @ 2,400 2 @ 2400 

Filtered water storage Volume 5,000 gal 5,000 gal 

1. Increase number of fitters 104 at 4 mgd and 3 at 7 mgd if existing sand 
filters are decommissioned. 

As with Alternative 2, coagulant addition would be preferable from a water quality standpoint to 
provide enhanced solids removal in the filters, and would be required to produce Class IV reuse 
water. 

Alternative 3— Actiflo® 

The Actiflo® processes uses microsand to flocculate solids in the primary influent. The 
Actiflo® process produced excellent results. The manufacturer recommends fine screening (3 
mm slot openings or finer) and grit removal upstream of the process. For Wilsonville, no 
additional treatment would be required prior to Actiflo®. Typically, polymer and/or coagulant 
are added to enhance flocculation and settling of raw sewage particles. 

The Actiflo® process was considered for primary treatment, and is also well suited for tertiary 
treatment. Polymer and coagulant addition are required to enhance flocculation and settling of 
raw sewage particles. This process is approved by Oregon DEQ for producing Class IV reuse 
water as well. 

The following is a summary of the recommended design criteria for the Actiflo® process, which 
will be used for planning purposes: 

• Injection Tank Detention Time = 1 minute 

• Maturation tank detention time = 4 minutes 
• Settling tank overflow rate = 40 gpm/sf (57,600 gpd/sf) 
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Facilities Required/Key Design Information 

Table 5-25 shows the size and capacity of process units required for nominal average design 
flows of 4.0 and 7.0 mgd. The table assumes one train of Actiflo® would be required at build-
out. Existing filters would be operated at capacity, and Actiflo® would treat flows beyond 
existing capacity. 

Table 5-25. Facilities Required for ActifloO Tertiary Treatnient. 

Item U it 
New Facilities at 4.0 

mgd ADWF 
New Facilities at 7.0 

mgd ADWF 

Injection Tank Number 1 @ 8.l'x8.l'x15 - 

Maturation Tank Number 1 @ 15.7'x16.8'x15' - 

Settling Tank Number 1@ 16.8'x16.8'x15' - 

Mixers Number/hp 2 @ 5 - 

Sand Recirc. Pump Number/hp 2 @ 25 - 

Scraper Motor Number/hp 1 @ 1.5 - 

Alternative 4—No filters 

This alternative would be coupled with a membrane bioreactor (MBR) system for secondary 
treatment. With the high quality effluent produced by an tv[BR, the blended effluent from the 
one activated sludge train and two IvIBR trains would meet the projected water quality standards 
necessary for discharge to the River. 

Currently, Oregon regulations for Class IV reuse water specify that disinfection, clarification, 
coagulation, and filtration are required. However, DEQ has indicated that membrane filtration 
with disinfection would be an acceptable alternative as long as turbidity and E. aililimits are 
met. Recently, DEQ approved the City of Ashland, Oregon's membrane filtration system for 
Class IV reuse water production. If the MBR secondary treatment option were implemented, 
additional discussion with DEQ would be necessary to determine whether filtration would be 
required for the effluent from the conventional activated sludge train, or whether the blended 
effluent from the conventional and MBR processes would be considered adequate to meet Class 
IV reuse standards. 

Comparison of Alternatives 

Table 5-26 summarizes the advantages and disadvantages of the tertiary treatment altematives. 
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Table 5-26. Ao'vantages and Disadvantages of Te,-tiary Treatment Alternatives. 

Fittration Alternative Mvantages Disadvantages 

Alt 1: Improved Sand • 	Conventional technology • 	Large footprint - requires largest area of 4 alternatives 
Filtration I • 	Cannot produce Class IV reuse water without additional 

facilities (coagulant feed, flocculation) 

Alt 2: Keep existing sand • 	Small footprint e 	Relatively expensive 
filters, add Fuzzy Filters® • 	Similar to conventional technology • 	Requires pumping 

• 	Greatest flexibility (largest number • 	May require coagulation and flocculation to produce 
of units, adjustable filtration rate) Class IV reuse water 

Alt 3: Keep existing sand • 	Relatively small footprint • 	Relatively expensive 
filters, add Actiflo® • 	Requires chemical addition 

Alt 4: 	No filters • 	Extremely compact - smallest • 	May not be implemented with initial treatment plant 
footprint of 4 alternatives expansion 

Coagulation/filtration will be required for effluent from 
conventional activated sludge train if Class VI reuse is 
desired 

Table 5-27 summarizes the costs of the alternatives. 

Table 5-27 Sumniary Cost Comparison of Tertiary Treatment Alternatives 

Alternative I Improved Alternative 2- Sand Alternative 3- Sand Alternative 4- MBR 
Sand Filtration Filters! Fuzzy Filters FilterslActiflo Filters 1  

4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 

TotalCapital Cost $1,817 $1,155 $2,694 $1,415 $2,851 $0 $0 $0 

Annual O&M Cost $9 $14 $17 $ 29 $30 $91 $0 $0 

Present Worth $1,680 $694 $2,491 $850 $2,636 $0 $0 $0 
Capital Cost 

Total Present $2,657 $3,904 $4,176 $0 
Worth Cost 
1. MBR costs included in the secondary treatment alternatives 

Preliminary Recommendations 

Figure 5-13 below compares the four alternatives with the evaluation criteria. All of the 
alternatives provide adequate treatment, meet community/environmental concerns, and can be 
easily implemented. Alternative 4 has the lowest cost since it does not require any additional 
capital expenditure associated solely with tertiary treatment (the filtration costs are included in 
secondary treatment). 

Overall, both the Fuzzy Filter® and MBR options ranked favorably. It may be prudent to 

implement a combination of Fuzzy Filters® and MBRs depending on the fmal use of the 
effluent. Depending on the City's decision with respect to setondary treatment and the quantity 

of reuse water required, any of the following scenarios may be implemented: 

• MBR selected for secondary treatment; no additional tertiary treatment and all flow 

discharged to the Willamette River. 

• MBR selected for secondary treatment, and some reuse water required. Coagulation and 
filtration with Fuzzy Filters® provided for the secondary effluent from the conventional 

activated sludge train. 
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• MBR not selected for secondary treatment. Filtration with Fuzzy Filters® provided for all 
flow, potentially with coagulation for centrate capture and/or production of Class IV reuse 
water. 

Figure 5-13. Tertiary Treatment Alternatives Preliminary Evaluation 

Evaluation 
Criteria 	 Comments 

Regulatory 
Compliance • • • • 
Operationsl 
Technology • • Actific® and MBR require the most 

operatorattentlon and have the 
 least experience. 

Implementation • • • • Construction of any alternative 
can occur during the winter. 

Community! • • • • Environmental 

Compatibility With 
Site 

Alternative 4 requires the least 
 amount of footprint; conventional 

filters 	the sand 	require 	most. 

Cost 
•• ____ 

Total  

Worse 	 Better 

Disinfection Alternatives 

Design Criteria 

Disinfection design flows are similar to filtration, as shown in Table 5-28. 
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Table 5-28. Design Flows for Disinfection 

4m9d 7mgd 

WWF 4.0 7.0 

MDDWF 5.3 9.3 

AWWF 4.8 8.4 

MDWWF 7.9 13.9 

Peak Hour 11.9 20.8 

Design criteria for the alternatives vary significantly, and will be described with each alternative. 

Alternatives Considered 

Alternative 1— Medium Pressure UVDisinfection 

This alternative involves the continued use of medium pressure ultraviolet (UV) light for 
disinfection of all plant flows. The simplest strategy to add medium pressure UV capacity is to 
split the flow evenly between the existing and new channels. In order to accomplish this, the 
peak capacity of the existing channel must be increased from 8 mgd to 10.4 mgd. The existing 
UV channel was designed for a maximum flow of 8 mgd, however the manufacturer has 
indicated that with adequate transmissivity (70 percent) and acceptable headloss, flows of over 
10 mgd can be conveyed through the existing channel. At these flows, the Parshall Flume will 
cause excessive headloss, and will need to be removed and replaced with a motorized weir gate 
or a serpentine weir to control the level in the channel and maintain submergence of the lamps. 
The effluent flow measurement currently provided by the Parshall Flume will be replaced with 
alternate flow measurement, such as magnetic flow meters on the filter effluent pipe upstream of 
UV disinfection. 

To provide treatment of ultimate peak flows, a second U\T channel will be needed. This channel 
would be identical in configuration to the existing channel. 

Fadlities Required/Key Design Information 
The following table shows the facilities required for continued use of medium pressure UV 
disinfection. One channel will be added, with two modules of 12 lamps each. Based on this 
design, the original channel must be modified to convey 10.4 mgd peak flow. Since the peak 
flow to the plant will exceed 10.4 rngd before the ADWF reaches 4 mgd, the second channel is 
currently shown as part of the first phase of treatment plant expansions. 

Table 5-29. Fad/Hues Required for Medfun Pressure UVD1s11Yfeclf0n. 

Item Unit 
New Facibties at 4.0 

mgd ADWF 
New Facilities at 7.0 

mgd ADWF 

UV Reactors/Channels Number 1 - 

Banks per Reactor Number 2 - 

UV Lamps per Bank Number 12 - 

Total UV Lamps Number 24 - 

Decisions made with respect to other treatment processes at the plant will impact the capacity 
and function of the UV disinfection system. As discussed earlier, fine solids recycled to the 
secondary treatment process in the centrate return can reduce the percent transmittance and 
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disinfection performance. Selection of the proper coagulant to remove these fine solids must 
address the potential for fouling of the UV lamps. The use of iron-based coagulants is not 
recommended in plants with UV.systems, however alum addition should not cause a problem. 

Lime addition can potentially cause fouling of the IJV bulbs if the hardness of the water is too 
high. Calcium carbonate becomes less soluble at high temperatures, resulting in scaling on UV 
bulbs in plants where the secondary or filtered effluent has near saturation concentrations of 
calcium carbonate. For this reason, it will be important to not overdose lime for alkalinity 
addition. However, if secondary effluent alkalinity is on the order of 100 mg/L as calcium 
carbonate, scaling should not be a factor. Scaling of the UV bulbs should be given due 
consideration in the design of a new lime system, described in Chapter 7. 

Alternative 2—Low Pressure UVDisinfection 

Medium pressure UV disinfection offers the benefit of requiring the fewest number of lamps to 
achieve the desired level of inactivation. Disadvantages of medium-pressure systems include 
operation at high temperatures and relatively high energy consumption. Low pressure high 
output (LPHO) UV installations offer improved performance over standard iow pressure UV 
lamps, without the high energy requirements of medium pressure lamps. Low pressure high 
output installations require approximately 60 percent more bulbs than medium pressure 
installations to achieve the same level of disinfection. 

Facilities Required/Key Design Information 
The following table shows the facilities required for LPHO UV disinfection. One channel will 
be added, with two modules of 20 lamps each. It is assumed that one channel of LPHO 
disinfection will be added in the near term and operated in parallel with the existing medium 
pressure UV system. For ultimate build-out, the existing medium pressure UV system could be 
replaced with a LPHO system for operational simplicity and to reduce energy consumption. As 
with Alternative 1, this requires removing the existing Parshall flume and providing a different 
means of effluent flow measurement. 

Table 5-JO. Fad/hUes Required for Low Pressure UVDisinfection, 

Item Unit 
New Facilities at 4.0 

mgd ADWF 
New Facilities at 7.0 

mgd ADWF 

UV Reactors/Channels Number 1 1 

Banks per Reactor Number 2 2 

UV Lamps per Bank Number 20 20 

Total IJV Lamps Number 1 	40 1 	40 

Alternative 3—Sodium Hypochionte Disinfection/Sodium Bisulfite Dechlorination 

Liquid sodium hypochlorite is commonly used for wastewater disinfection. The chemical is 
delivered by trucks as a 12.5-15 percent solution, and stored onsite in tanks for a maximum of 
30 days to avoid degradation. For optimal operational performance, hypochlorite is typically 
delivered to disinfection application point(s) in an undiluted ("neat") form, and dissolved in the 
liquid stream flow using static or mechanical mixing. Providing a loop system whereby 
hypochlorite is pumped out of storage tanks, routed to each point of injection, and returned to 
the storage tank, allows any accumulated gas to be vented to the atmosphere under controlled 
conditions at the storage tank. If hypochlorite is used only for effluent disinfection, the loop 
system could be replaced with a single supply line. However, depending on the final treatment 
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processes selected, there will likely be advantages to providing hypochiorite for other process 
needs at key locations. 

Chlorine contact basins for hypochiorite disinfection are designed to provide 60 minutes of 
contact time under average flows, or 20 minutes at maximum day flows. Typical design 
application rates used to size pumping and conveyance systems are 5 mg/L at average flow and 
15 mg/L at peak flows. Storage volume is based on 20-25 days of storage at average demand, 
with the storage volume capable of meeting peak demand for no fewer than three days. Based 
on these criteria, the sodium hypochlorite system sizing is shown in Table 5-31. 

Table 5-31. SOOZVm Hypocilor/le SysIin SIzing 

ypochloñte Storage 

4.0 mgd ADWF 7.0 mgd ADWF 

Average Peak Average Peak 

Iow,mgd 4.0 11.9 20.8 20.8 

)ose, rng/L 5.0 15.0 5.0 15.0 

)emand,gaUday 133 1,1881 234 2,080 

torage, days 30 3 30 

torage Volume, gallons 4,003 3,564 7,006 6,239 

blorine Contact Average Max Day Average Max Day 

low, mgd 4.0 8.01 7.0 13.9 

ontact Time Required, min 60 20 601 2 

'olume Required, gal 	 '• 166,700 110,6001 291,7001 193,50( 

Dechlorination is provided by feeding sulfur dioxide solution to the effluent using a chemical 
induction mixer or vertical turbine mixer. Dechlorination is nearly an instantaneous reaction; 
consequently, there is no capacity limit to this process provided that adequate mixing takes place. 
However, redundant mixers are required. 

Facilities Required/Key Design Information 

Facilities required under this alternative are shown in Table 5-32. 

Table 5-32. Fac/ihies Required foi Sodiuiii Hypocklorite Disinfection 

Item Unit 
New Facilities at 4.0 

mgd ADWF 
New Facilities at 7.0 

mgd ADWF 

Chiodne Contact Basins Number/Gallons 1 @ 166,700 1 @ 125,000 

Hypochlonte Storage Vokime Gallons 4,000 7,000 

Storage Tanks Number/Gallons 2 @ 2000 1 @ 3000 

Loop Pumps Number/gpm 2 @ 120 gph 0 

Injection Pumps Number 2 2 

Chemical Induction gvers Number 4 0 

Tanks for both hypochiorite and sulfur dioxide could be housed outside in a covered area, but 
most likely would be enclosed in a new building to simplify containment. This building would 
also house mechanical and electrical systems associated with disinfection/dechlorination. Since 
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the life of a hypochlorite storage tank is only 5 to 8 years, multiple tanks would be provided 
initially, allowing one tank to be removed from service for repair or replacement. 

Alternative 4— Peracetic Acid 

Peracetic acid is a strong oxidizing agent made of acetic acid and hydrogen peroxide. It has been 
used for disinfection on small applications and as a sanitizer in the food and beverage industry, 
and is now being introduced to the municipal wastewater treatment market. The chemical is 
produced with a molar excess of either acetic acid or hydrogen peroxide. A molar excess of 
acetic acid results in an increase in BOD once the chemical is reduced; a molar excess of 
hydrogen peroxide results in an increase in oxygen. Ultimately, peracetic acid degrades into 
water, oxygen, and carbon, and therefore does not require dechlorination. 

There are currently only two EPA-approved manufacturers of peracetic acid in the United 
States, and the chemical can only be supplied in 55-gallon drums. 

Given the lack of frill-scale applications in municipal wastewater treatment, exact design criteria 
for peracetic acid disinfection systems are uncertain. However, based on batch tests at a 
wastewater treatment plant in Canada 2, a design dose of 2 mg/L and contact time of 1 hour are 
assumed. Detailed discussions with regulatory authorities would be required to determine 
whether these design criteria are acceptable to meet Class IV reuse requirements. 

Comparison of Alternatives 

Table 5-34 summarizes the advantages and disadvantages of the disinfection alternatives. 

Table 5-iL Ao'vaatages and DIsadvantages of Disinfecion Alternatives. 

Disinfection Alternative Advantages Disadvantages 

Alt 1: Medium Pressure • 	Familiar to operators • 	High energy consumption 
UV 

• 	High level of treatment • 	Lower lamp life than Low Pressure High Output 

• 	Provides madmum treatment in minimum • 	Installation for build-out requires replacing 
footprint effluent flow measurement 

Alt 2: Low Pressure High • 	Lower energy consumption than existing • 	Requires operation of two different systems 
Output UV system (different spare equipment, etc.) 

• 	Longer lamp life than existing system • 	Requires more channel space 
• 	Greatest flexibility (largest number of uns, • 	Installation for build-out requires replacing 

adjustable filtration rate) effluent flow measurement 

Alt 3: Sodium Hypochlorite • 	Hypochlorite can be used for other process • 	Requires chlorine contact basin - large footprint 
needs onste • 	Requires chemical addition 

0 	Requires dechlorination 

Table 5-35 compares the costs of the alternatives. Because of the limited experience and lack of 
suppliers of peracetic acid in the United States, a detailed cost analysis of this alternative was not 
prepared. 

2 Colgan, Sarah and Ronald Gehr, November 2001. Dth/c/th,,. Water Environment & Technology, p29-33. 
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Table 5-J5 Saimnary Cost Coniparison of Disinfectiofi AlternatIves 
(Costs In $1, OOOs) 

Alternative 1—Medium 
Pressure LIV 

Alternative 2—Low Pressure 
High Output LIV 

Alternative 3—Sodium 
Hypocblorite 

4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 

Total Capital Cost $1,430 $0 $1,098 $701 $1,806 $620 

Annual O&M Cost $20 $34 $22 23 $ 18 23 

Present Worth Capital Cost 1 	$1,322 $0 1 	$1,015 $421 1 	$1,669 $372 

Total Present Worth Cost 1 	$1,993 1 	$1,970 1 	$2,529 

Preliminary Recommendations 

The alternatives are ranked with respect to the evaluation criteria in Figure 5-14 below. Based 
on this evaluation, it is recommended that the City continue to use medium pressure UV 
disinfection. Constructinga second UV disinfection channel in the near term does not preclude 
the City from converting to low pressure high output bulbs in the future, should power costs 
rise and the O&M differential between high pressure and low pressure high output becomes 
more substantial. 
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Figure 5-14. Disinfection Alternatives Preliminary Evaluation 

Evaluation 

/• / , Criteria 	 Comments  

Regulatory 
Compliance • • Peracetic acid lacks proven track record. 

Operations! 
Technology 

Implementation • • • 
Community! 
Environmental 

Compatibility With 
Site 

Alternative 3 requires a large 
contact chamber. 

Cost • • N/A 

Total 

Worse 	 Better 

oc• 

Effluent Discharge Alternatives 
All flow to the plant is currently conveyed by gravity to the Willamette River through a 24-inch 
diameter single-port outfall. Based on the hydraulic analysis presented in Chapter 3, under the 
current plant configuration, the outfall is capable of conveying approximately 17.5 mgd to the 
river without surcharging the UV disinfection channel and 1 .6.2 mgd without impairing the 
operation of upstream process control elements. 

The design flow projections assumed that commercial and industrial flows will increase when the 
building moratorium is lifted. However, if unit flows from commercial and industrial properties 

remain closer to historical values, the plant flow may not exceed the existing outfall capacity. 
Figure 5-15 compares the current outfall capacity with the design flow projections and the lower 
flow projections based on historical commercial and industrial flows. 
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Figure 5-15. Comparison of outfall capacity with flow projections 

Design Criteria 

The outfall must have sufficient capacity to convey the peak hour flow from the plant to the 
Willamette River. Projected design peak hour flows at the nominal 4 mgd and 7 mgd plant 
capacities are 11.9 mgd and 20.8 mgd, respectively. 

Alternatives Considered 

Two issues associated with potential improvements to the existing outfall must be considered; 

• Improvements to provide additional hydraulic capacity 

• Improvements to provide additional water quality benefits 

To meet these needs, four alternatives were evaluated to address these issues: 

Alternative IA — Add second outfall 

Alternative lB — Provide detention for peak flows 

Alternative 1C — Pump through existing outfall 

Alternative 2— Add diffuser to existing outfall 

Alternative lA—Add a second outfall 

This alternative would convey all flow to the Willamette River through two outfalls without 
effluent pumping. The two outfalls would be interconnected to provide maximum capacity 
during peak flows, and to allow the potential to take one outfall offline if necessary during low 
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flow periods. To maximize dilution in the receiving stream, it is assumed that flow would be 
split between the two outfalis during normal, non-peak flow conditions; however, alternative 
flow control modes (such as base flow/excess overflow mode) could be provided for roughly 
the same cost. 

A complete hydraulic analysis including potential future treatment processes would be required 
in order to fully assess the capacity of the existing outfall and determine the necessary capacity of 
a new outfall. However, for planning purposes, it is assumed that peak flow would be split 
between the two outfalls, requiring a second outfall with 10.4 mgd capacity. This could be 
provided in an 18-inch outfall. 

Alternative lB - Provide Detention ofPeak Flows 

A second alternative is to detain peak flows in order to limit the flow to the existing outfall. A 
flow of 16.2 mgd could be expected to occur for longer than one hour, but less than one day. 
Assuming 6 hours of detention of the peak flows, a total detention volume of 1,1250,000 gallons 
is required. With a 35-foot sidewater depth and 2 feet of freeboard, this equates to 
approximately 4,600 sf of surface area, or a 76-foot diameter tank. Locating this volume of 
storage on the existing plant site would be challenging due to space constraints. Pumping would 
also be required to convey flow either to the tank (for an above-ground tank) or from the tank 
(for a below-ground tank). 

Alternative 1C - Pump Through Existing Outfall 

A third alternative to convey the peak flow is to pump through the existing outfall. Information 
on the outfall is limited. It is likely constructed of C76 concrete pipe, which has limited 
capability to withstand pressure flow. Providing segmented steel liners for the existing outfall 
pipe would give the structural capability to withstand pressures during pumping. A portion of 
the pipe would need to be excavated in order to install the liner segments. This would require 
bypass pumping of a portion of the existing outfall. The diameter of the outfall would also be 
reduced, reducing the capacity for gravity flow. 

Alternative 2—Add a Diffuser to Existing Outfall 

A CORMIX model was used to estimate the change in dilution using the existing outfall 
configuration and with the addition of an outfall diffuser. For evaluation purposes, the effluent 
flow was modeled at design dry weather capacity for current and build-out conditions (Scenario 
1), and at peak hour capacity for current and build-out conditions (Scenario 2). While dilution 
ratios apply to any water quality parameter, temperature was used for comparison of options. 
The impact of the dilution ratio on temperature change at the edge of the regulatory mixing 
zone (RMZ) was used to demonstrate the impact of the change in dilution. Table 5-36 below 
shows the results of the evaluation for the current outfall configuration. 
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Table 5-.?5. COR//IX Model Scenarios and Results; Current Outfall Configuraion 

Model 
Scenario 

Effluent 
FIow(mgd) 

Effluent 
TernpC 

Ambient 
Velocity(ftlsec) 

Ambient Temp. 
C  

Dilution at 
RMZ 

Temperature 
Change°C 

la. Current' 2.25 19 0.380 17 25 .08 

lb. Build-out' 7.0 19 0.380 17 26 .08 

Current2 5.7 17.5 1.36 11.1 19 .33 

Build-out2  20.7 17.5 1 	1.36 1 	11.1 1 	18 .36 

Based on average dry weather design effluent flow, 7010 ambient flow, and 50 1h percentile ambient and effluent temperature. 

Based on peak hourly effluent flow, average April ambient flow, and average April ambient and effluent temperature. 

As Table 5-36 illustrates, under the conditions modeled, dilution at the edge of the RMZ ranges 
from 18 to 19 under peak hour flows and winter conditions to 25 to 26 under dry summer 
conditions. This is true at both current design flows and at projected build-out flows. 

For comparison, a peak-hour discharge simulation was run including a 50-foot diffuser with ten 
6-inch ports oriented perpendicular to the diffuser and parallel with the current (facing 
downstream). Under this scenario, the dilution at the edge of the RMZ increased to 64. This is 
greater than a three-fold increase over peak hour dilution with the current single port 
configuration. 

Constraints on Outfall and Outfall Diffuser Construction 

There are both physical and regulatory constraints associated with construction of a newoutfall 
or an outfall diffuser. From a regulatory standpoint, Wilsonville would have to obtain permits 
involving consultations with DEQ, the Corps of Engineers, National Marine Fisheries Service, 
Oregon Department of Fish and Wildlife, and possibly U.S. Fish and Wildlife Service. A typical 
timeframe to obtain the permits is 2 years from the initiation of design. 

The outfall diffuser also is an added source of hydraulic headloss in the system. In order to 
complete a diffuser design, parameters such as the diameter of the manifold pipe, length of the 
diffuser, number of ports, port diameter, and port orientation would be evaluated to meet water 
quality requirements with the minimum headloss through the diffuser. Although the length of 
the diffuser manifold and riser angles will contribute to minor headloss, the most significant 
factors are effluent flow and port size. Figure 5-16 shows the relationship between effluent flow 
and headiloss for a range of port sizes from 0.25 to 0.75 ft in diameter (assuming a 10-port 
diffuser). 
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Comparison of Alternatives 

Table 5-37 presents the key advantages and disadvantages of the effluent discharge altern 
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Table 547 Summary Comparison of Effluent Discharge Alternatives 

Alternative Advantages Disadvantages 

I A. Second Outfall • 	Can be constructed with least impact to • 	Difficult permitting 
existing operation. 

Water quality benefits achieved due to 
improved dilution with dscharge through 
two outf ails.  

1 B. Peak Flow Detention • 	Provides operational flexibility • 	Large footprint requirement on a constrained 
plant site. 

• 	Unless storage is downstream of filtration and 
disinfection,_odors could be a_problem. 

1C. Pump through Existing • 	Eliminates need for construction of • 	Requires new pumping station 
Outfall additional conveyance facilities • 	Requires extensive retrofit of existing outfall. 

Eliminates need for permitting associated • 	Reduces gravity capacity of existing outfall 
with a new outfall 

. 	Requires bypassing existing outfall during 
construction 

2— Add Diffuser • 	Minimizes water quality impacts of • 	Permitting requirements for construction in the 
treatment plant discharge River could be extensive 

• 	Potentially increases the allowable • 	Adds headloss, decreasing the maximum flow 
concentration for some effluent that can be conveyed through the existing 
constituents limited by water quality outfall by gravity 
conditions at the edge of the mixing zone 

Preliminary Recommendations 

Since the existing outfall has adequate capacity to convey flows well into the future, and possibly 
through the lifetime of the treatment facility, the decision regarding how to increase effluent 
discharge capacity can be deferred until a later time. It is not likely that adequate peak flow 
detention can be provided on the existing site in the future to make Alternative lB viable. With 
changes in the regulatory environment and potential improvements in pipeline construction and 
rehabilitation techniques, it is difficult to decide at this time whether it would be more 
advantageous for the City to plan for construction of a second outfall, or try to maximize the 
conveyance capacity of the existing outfall by retrofitting it for pressure flow. 

It may be prudent for the City to consider addition of an effluent diffuser at some time in the 
future based upon the analysis conducted for this plan. Regulatory agencies frequently call for 
greater initial dilution than a single port diffuser can provide. Further, the addition of an 
effluent diffuser may provide the City with advantages in terms of effluent limits, depending 
upon the dilution assumptions utilized in establishing discharge permit limits. The effluent 
dilution estimates presented above under Alternative 2 illustrate the dramatic increase in dilution 
provided by a diffuser. For these reasons, it is recommended that provisions be made to allow 
future addition of a diffuser section in the selected effluent discharge option. This will allow the 
City to adapt to potential future regulatory changes and negotiate an adequate amount of time 
for permitting and construction of the necessary modifications. 
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Sludge Thickening Alternatives 
Waste activated sludge is currently thickened on gravity belt thickeners (GBTs) prior to feeding 
to the digesters. Primary sludge is fed directly from the primary clariflers to the digesters. This 
analysis examines future sludge thickening options. 

Design Criteria 

Sludge volumes were predicted by the plant mass balance model described in Chapter 3. Waste 
activated sludge characteristics will vary depending on the secondary treatment process selected. 
Waste solids concentrations from a conventional activated sludge and MBR system are assumed 
to be comparable. Sludge in a conventional system will be thickened in secondary clarifiers. 
Although no clariflers are used with an M]3R, the solids concentrations in the mixed liquor are 
similar to WAS concentrations from conventional secondary clariflers. Sludge from a BAF 
process, on the other hand, is very dilute, resulting in high sludge flows. 

Table 5-38 shows projected sludge quantities to the thickening process under the following 
conditions: 

• Waste activated sludge only, from a conventional activated sludge or MBR process (primary 
sludge thickened in the primary clarifiers) 

• Waste activated sludge only, from a BAF process (primary sludge thickened in the primary 
clarifiers) 

• Combined waste activated and primary sludge 

Suspended solids in filter backwash from a BAF are typically 500-1,000 mg/L. Because of the 
dilute nature of BAF backwash solids, gravity belt thickeners are not an applicable technology. 
Another mode of separation such as gravity thickening would be required upstream of the 
gravity belt thickeners. 

-I 
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Table 5-38. Projected Sludge Thickening P/ow and Loadings 

Sludge Thickening Flows and Loads 
Conventlonal/MBR Sludge Thickening Flows and Loads - BAF 

Sludge Thickening Flows and Loads 
Co-thickening (.IVAS and Primary Sludge) 

zm Avg. Max. Month Max. Week 2M Avg. Max. Month Max. Week 20 Avg. Max. Month Max. Week 

Dry Season Dry Season Diy Season 

Flow gpd 24000 25680 27,120 Flow gpd 278250 297,726 314423 Flow gpd 35700 38,199 40341 

TSS Ibid 2,322 2717 3,367 TSS Ib/d 2322 2,717 3367 TSS Ibid 480 5,008 6,206 

TSS % 12 TSS % 0.1 TSS % 1.4 

Wet Season Wet Season Wet Season 

Flow gpd 28,600 33,360 39,360 Flow gpd 333,901 386768 456,331 Flow gpd 42,840 49,623 56,548 

TSS Ibid 2612 3,056 3,422 TSS Ib/d 2,612 2,717 3,042 TSS Ib/d 4408 5,006 5,607 

TSS % 1.1 TSS % 0.1 TSS % 1.2 

4.0 mgd 4,0 mgd 4,0 mcd 

Dry Season Dry Season Dry Season 

Flow gpd 35,700 38,199 40,341 Flow gpd 568,484 608,278 642,387 Flow gpd 59.700 63,879 67,461 

TSS Ibid 4,744 5,550 6,879 TSS Ibid 4,744 5650 6,879 TSS b/d 8,799 10,295 12,759 

TSS % 1.6 TSS % 0.1 TSS % 1.8 

Wet Season Wet Season Wet Season 

Flow gpd 42,840 49,623 58,548 Flow gpd 682,181 790,193 932,314 Flow gpd 71,640 82,983 97,908 

TS.S Ib/d 5,693 6,661 7,458 TSS Ib/d 4886 5,550 6,215 TSS ib/d 9,063 10,295 11,527 

TSS % 1.6 TSS % 0.1 TSS 1.5 

7,0 mgd 7.0 mad 7.0 mgd 

Dry SOason Dry Season Dry Season 

Flow gpd 47,300 50,611 53,449 Flow gpd 987,537 1,056,665 1,115,917 Flow gpd 89400 95,658 101,022 

TSS Ib/d 8,241 9,542 11,949 TSS Ib/d 8,241 9,642 11,949 TSS Ib/d 15,350 17,960 22,258 

TSS % .2.1 TSS % 0.1 TSS % 2.1 

Wet Season Wet Season Wet Season 

Flow gpd 56,760 65,747 77,572 Flow gpd 1,185045 1,372,677 1,619,561 Flow gpd 107,260 124,266 146,616 

ITSS Ib/d 9,889 11,570 12,955 TSS Ib/d 8,488 9,642 10,796 TSS Ib/d 15,811 17,960 20,109 

TSS % 2.1 TSS % 0.1 TSS 1.8 
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Sludge thickening facilities must be sized based on the following redundancy criteria: 

• Unit processes must handle solids associated with wet-weather maximum-month flows with 
the largest unit out of service 

Unit processes must handle solids associated with wet-weather maximum-week flows with 
all units in service 

Pumping facilities must handle solids associated with the design process flow with the largest 
unit out of service. 

Alternatives Considered 

Continued use of gravity belt thickening was the only alternative selected for detailed 
consideration. Other options for sludge thickening include gravity thickening and dissolved air 
flotation thickening. Gravity belt thickeners (GBTs) require a solids concentration equal to or 
greater than approximately 0.4 percent, thus thickening solids from a BAF will require pre-
thickening in order for the GBT to operate at optimum performance. GBT operation was 
examined for both secondary sludge thickening only (requires thickening of primary sludge in 
the primary clarifiers), and co-thickening of primary and secondary sludge. 

Thickening in the existing GBTs is currently limited to a maximum solids concentration of 
approximately 4 percent due to limitations at higher concentrations on air mixing in the digesters 
at higher concentrations and the ability to pump liquid digested sludge for land application. As 
both of these constraints will likely be removed in the future, alternatives assume that sludge will 
be thickened to 6 percent. This is well within the range of normal GBT operation, which with 
the use of polymer can achieve up to 8 percent solids. 

Based on the projections shown in Table 5-38 and a hydraulic loading rate of 150 gpm/meter of 
belt width, the following table describes the capabilities of the existing system to meet future 
loading and redundancy criteria processing secondary or combined primary and secondary 
sludge (excluding BAF backwash solids). 

If BAFs are installed for secondary treatment capacity, an additional thickening step will be 
required. This option is not compatible with the City's desire to continue to use GBTs as the 
sole source of thickening. For this reason, the alternative was not considered further. 

Chapter 5— Memaves Matysis 	 M1 	Wilsonviile Wastewater Facility Plan 
November 4, 2002 	 Page 5-49 



Table 5-39. Capacity of Existing Facilities to nieet Future Thickening Needs 

ludge Thickening Flows and Loads - Conventional!MBR 

.0 mgd  Max. Month Max. Week 

low gpm 	1 144.7 170.8 

eqd width m 1.0 1.1 

ldc/edwia?h In - - 

.0 mqç  

low gpm 191.8 226.3 

eq'dwidth m 1.3 1.5 

ddec'wia?h in - - 

ludge Thickening Flows and Loads— Co-thickening 

Max. Month Max. Week 

low gpm 242.0 285.6 

eq'd width m 1.6 1.9 

lddedw/cfth m 01 - 

.0 mgd  

low gprn 3624 427.6 

eqd width m 2.4 2.9 

ddedwidth m 1 	09 - 

Option IA - Primary,  sludge thickening in primary clarifiers/GBT thickening of WAS 

As Table 5-39 shows, the existing GBT capacity is adequate to thicken future WAS flows from 
either a conventional activated sludge process or an MBR process. The calculations assume a 
design capacity of 225 gpm for each existing GBT. If primary sludge is thickened in the primary 
clarifiers, it would be essential to provide covers and treatment of foul air to control odors. 

Option lB - Co-thickening ofprimary and secondary ,  sludges 

This is a variation on Option 1A, where primary sludge and WAS would be mixed in a blend 
tank or an inline mixer and co-thickened on the existing gravity belt thickeners. The advantage 
of this option is that it allows the primary clarifier operation to be optimized for clarification, 
and may eliminate the need for odor covers on the primary clarifiers. Based on the sludge 
volumes projected in Table 5-36 and the capacity of the existing GBTs, sludge associated with 
an ADWF of 4 mgd can be processed using the existing equipment during normal 8-hour/day, 
5-day/week shifts. Additional thickening capacity is required to provide ultimate build-out 
capacity. This can be provided by: 

• Increasing thickening time to 54 hours/week by adding shifts 

• Replacing the existing GBTs with larger (2-rn belt) units 

• Adding another 1.5-rn GBT. 
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Comparison of Alternatives 

Table 5-40 presents the key advantages and disadvantages of the three sludge thickening 

alternatives. 

Table 5-10. Summary Comparison of Sludge Thickening Alternatives 

Alternative Advantages Disadvantages 

I A. GBTs - conventional • 	Smallest number of GBTs required • 	Requires two processes to be operated 
secondary/MBR sludge only for thickening (primary darifiers and 

GBTs) 

Covering of primary clarifters is required 
to address potential odors from sludge 
thickening 

113. GBTs - Co-thickening of primary and • 	Reduces volume of solids sent to • 	Requires additional equipment or 
secondary (conventional/MBR) sludges digester: less digester volume required extended thickening hours 

Primary clarifier operation can be 
optimized for clarification  

The costs of the alternatives are presented in Table 5-41. 

Table 5-4f. Summary Cost Comparison of Thickefling Alternatives 
(Costs in $1, D011s) 

__________________________ 
Alternative IA- GBTs 

(ConventionaUMBR) 
AltemativeiB- GBTs(Co- 

thickening) 

4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 

Total Capital Cost $54 $0 $1,985 $0 

Annual O&M Cost $22 $45 $45 $67 

Present Worth Capital Cost 1$50 $0 $1,835 $0 

Total Present Worth Cost $1,724 $4,625 

Preliminary Recommendations 

The alternatives do not differ significantly in terms of regulatory compliance or implementation. 
Both have operational drawbacks: operations will ultimately be impacted by co-thickening as the 
projected sludge volumes cannot be processed in the current 8-hour/day, 5-day/week shifts; 
separate thickening of primary sludge and WAS reduces weekly thickening time, but requires the 
primary clariflers to be operated for dual purposes. Co-thickening will likely produce the most 
odors. However, since the thickening process is already enclosed, odors can easily be contained 
and treated. 

Since there are no driving forces for moving to co-thickening, and since the existing GBTs need 
only minor improvements to process projected sludge quantities through ultimate build-out, it is 
recommended that primary sludge continue to be thickened in the primary clarifIers with gravity 
belt thickening of secondary sludge only. Figure 5-17 shows a comparison of alternatives 1A 
and 1C with the evaluation criteria. 
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Figure 5-17. Sludge Thickening Alternatives Preliminary Evaluation 

Evaluation 
Cnteria 

Regulatory 
Compliance • • 
Operational 
Technology 

Co-thickening requires operation of an 
additional GBT. 

implementation • • 
Community/ • Co-thickening requires primary sludge 

handling, which has the potential to 
Environmental produce odors. 

Compatibility With 
Site • ) Co-thickening requires a larger footprint 

than other options. 

Cost 

Total 

Worse 	 Better 

o• 

Solids Stabilization Alternatives 

Design Criteria 

The process model was used to project design flows for solids stabilization at projected influent 
flows and loadings associated with ADWF flows of 4 and 7 mgd. Digester feed is assumed to 
consist of primary sludge at 4 percent solids and WAS at 6 percent solids. This is a conservative 
assumption in that it gives the City the flexibility to either co-thicken primary sludge and WAS, 
or operate separate thickening processes. If co-thickening were practiced, the required digester 
volume would be reduced. 
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Table 5-12 Des/gIl Flows for Solids StabilizatIon. 

Condition Units Average Max. Month Max. Week 

4.0 	 g4  

Summer  

Flow Gpd 20,800 22,256 23,504 

TSS bid 8,427 9,860 12,219 

VSS Ibid 6,591 7,711 9,557 

Winter  

Flow Gpd 24,960 28,912 34,112 

TSS Ibid 10,112 11,832 13,247 

VSS Ibid 7,909 9,254 10,361 

7.0 mgd  

Summer  

Flow Gpd 36,200 38,734 40,906 

TSS Ibid 14,690 17,187 21,301 

VSS Ibid 11,480 13,432 16,646 

Winter  

Flow Gpd 43,440 50,318 59,368 

TSS Ibid 17,628 120,625 23,093 

VSS Ibid 13,776 16,118 18,047 

Any solids stabilization option must meet the current and future regulations set forth in 40 CFR 
Part 503, which are different for Class A and Class B biosolids production. Key regulatory 
requirements for biosolids are as follows: 

• Vector attraction reduction (VAR). Volatile solids (VS) must be reduced by 38 percent. 

• Metals concentration limits. Any land applied biosolids must meet concentration or 
application limits for eight heavy metals. This requirement must be met through source 
control and management practices. 

The key difference between Class A and Class B biosolids requirements is pathogen reduction. 
Class B biosolids must meet a fecal coliform limit of 2,000,000 MPN/g TS, while Class A 
biosolids must have fecal coliforms less than 1,000 MPN/ g TS, or Saln,o#el/a sp. less than 3 

MPN/ 4g TS. Certain processes have been designated by EPA as Class A and Class B, and 
requirements can be met through operational criteria rather than pathogen concentrations. 

Redundancy criteria for digestion and solids handling processes are as follows: 

• Handle wet weather maximum-month flow with largest unit out of service 
• Provide full treatment to wet weather maximum-week flow with all units in service. 
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Alternatives Considered 

In the Alternatives Kickoff Workshop held on February 13, 2002 several stabilization 
alternatives were suggested for evaluation. An additional meeting was held on February 27, 2002 
to further screen alternatives, and the following were selected for evaluation: 

• Alternative 1: Aerobic Digestion (Class B Biosolids) 

• Alternative 2A: Anaerobic Digestion (Class B Biosolids) 

• Alternative 213: Anaerobic Digestion with Prepasteurization (Class A Biosolids) 

• Alternative 2C: Anaerobic Digestion with Thermal Drying/Pelletizing (Class A Biosolids) 

Alternative 1—Aerobic Digestion (Class B Biosolids) 

Aerobic digestion is currently practiced at the Wilsonville WWTP The existing aerobic digesters 
would provide the required 40-day detention time until approximately 2015. 

Table 5-13. Design criteria for aerobic digesion. 

Parameter Minimum Value 

HRT - maximum month 40 

HRT - maximum month; one digester out of service 402 

Temperature 68°F 
1 Wet season loading rate 
2 Dj season loading rate 

Continued use of the existing aerobic digesters precludes the use of the digester/clarifier tanks 
for retrofit for primary clarification use only, as described in the liquid stream discussion above. 
This alternative assumes that the existing digesters will remain in service, augmenting the existing 
capacity with new digester capacity as required in the future. Therefore, this alternative must be 
examined in conjunction with the primary clarifier alternatives. 

This alternative also limits the City in terms of future conversion to Class A biosolids. Class A 
treatment of aerobic sludge often involves a high temperature process (ATAD). Operating a 
high temperature process in the existing basin may not be feasible, and through sharing a 
common wall with the primary clariflers, this could increase the temperature of the liquid stream 
flow. Odors are would also be an overriding concern with an option such as ATAD. 

Facilities Required/Key Design Information 
Table 5-44 shows the facilities required for nominal average dry weather design flows of 4.0 and 
7.0 mgd. It is assumed that the new digesters will be 55 feet square with a 35-foot sidewater 
depth. The square aerobic digester configuration is used to provide for compact construction. 

Table 541 Facilities required for Alternative I. 

Item Unit 
New Facilities at 4.0 mgd 

ADWF 
New Facilities at 7.0 mgd 

ADWF 

Aerobic digesters Number/dimensions 1 @55  fIx 55 ft x 351  ft 1 @55  ft x 55 ft x 35 ft 

Blowers Capacity 6,700 scfm 11,700 scfm 

Sludge feed pumps Numberlgpm 2 @200 1 @ 200 

'Side water depth 
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Alternative 2—Anaerobic Digestion 

Anaerobic digestion is the conversion of organic material to methane and carbon dioxide with 
no dissolved oxygen present. Anaerobic digesters are heated and mixed but not aerated. They 
also require covers and a gas collection and management system. Gas recovery and utilization 
systems provide the potential for meeting the heating requirements of the digesters and 
generating energy for other uses such as space heating and cogeneration of electrical power. 

Digestion Phases 
Several types of bacteria are involved in the anaerobic decomposition of organic material. Two 
distinct groups perform separate functions in an anaerobic digester: 

• Acid-forming bacteria (also known as acidogens) convert complex organic compounds to 
soluble organic compounds using exocellular enzymes. Soluble compounds are then 
converted to volatile fatty acids (VFAs), primarily acetic and propionic acid. These 
organisms grow relatively quickly, requiring a solids retention time (SRT) of 0.5 to 2 days, 
and can grow and function under low pH (less than 4) conditions. 

• Methane-forming bacteria (also known as methanogens) convert VFAs to methane and 
carbon dioxide. Methanogens are slow-growing organisms and require a SRT greater than 
approximately 5 days, depending on temperature. Anaerobic digesters are typically designed 
to provide an SRT of 15-20 days. Methanogens are very pH sensitive, and require the pH 
to be very close to neutral to grow and function. If the pH of the digester is reduced, failure 
could ensue. This condition is commonly referred to as a "sour" digester, from the odor 
that develops when methanogenic activity ceases. 

• Hydrogen-producing and hydrogen-consuming bacteria also play an important role in 
anaerobic digesters. Hydrogen-consuming bacteria are required to keep hydrogen levels low. 
If hydrogen levels are too high, failure can ensue. 

In conventional anaerobic digestion, these groups of bacteria function in the same digester. All 
of the groups of bacteria in an anaerobic digester work together to degrade sludge and form 
methane and carbon dioxide. 

Temperature Conditions 

Anaerobic digesters can be operated at a variety of temperatures, but research has shown that 
the process has two optimal temperature ranges: the mesophilic range at around 95°F; and the 

thermophilic range around 130°F. The alternatives evaluated for Wilsonville focus on 
mesophilic digestion. Thermophilic digesters generate significant odors and require complex 
operation. Thermophilic digestion is also not classified by EPA as a process to further reduce 
pathogens (PFRP) in 40 CFR 503, and unless operated in a batch mode, would need to be 
approved for Class A production based on a site-specific evaluation. Conventional anaerobic 
digesters could be constructed to allow future operation at high temperatures, giving the City the 
flexibility to convert to thermophilic operation in the future. 

Gas Production and Energy Balance 

Anaerobic digesters typically produce between 12 to 16 cubic feet of gas per pound of volatile 
solids destroyed. Gas composition depends on the nature of the feed, but is typically 60 to 70 
percent methane (CH 4) and 30 to 40 percent carbon dioxide (CO 2). Trace amounts of hydrogen, 
hydrogen sulfide, nitrogen, and other gases are also present. The energy value of digester gas is 
typically between 600 to 700 BTU per cubic foot. This will provide enough energy to heat the 
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digesters with energy to spare. A heat exchange loop including heat exchangers, boilers, ancillary 
piping, and space heaters would be provided to convert digester gas to heat. A small water 
supply connection is also required for the hot water loop. Excess gas can be combusted in 
waste gas burners or used to power co-generation units. However, the payback periods for co-
generation at small to medium-sized plants can be relatively long, especially in the Pacific 
Northwest where power costs are moderate. 

If anaerobic digestion is included in the recommended plan, the City should conduct a detailed 
energy management plan in order to fully evaluate potential onsite or nearby uses for power 
recovered through cogeneration, and to examine potential opportunities with local power 
utilities. Many utilities in the Northwest provide grant support and advantageous power 
purchase agreements that can make cogeneration beneficial. 

Storage and equalization of digester gas is an important component of the design of an 
anaerobic digestion process. Gas production rates flucuate depending on feed sludge flows and 
characteristics. Equalization is important to prevent flucuating pressures in the headspace of 
digesters, and structural problems with digester covers. 

Operational Issues 
Anaerobic digester gas contains moisture that condenses as the gas cools. Gas collection piping 
should include condensate traps to prevent plugging. Materials of construction for gas 
collection and handling systems are particularly important due to the corrosive nature of 
anaerobic digester gas. Hydrogen sulfide content in anaerobic digester gas can also cause 
operational problems with cogeneration engines as well as contributing to air pollution. This 
issue should be addressed during the energy management plan and during preliminary design of 
the anaerobic digestion system. 

Other maintenance issues associated with the heat exchangers and other ancillary equipment 
include scaling and plugging. High temperatures in the heat exchange ioop can cause scaling in 
the heat exchangers and associated piping. Required cleaning frequencies range from I to 10 
years or more, and depend on influent characteristics, digester mixing, and grit removal facilities. 
Rags and other large particles that are removed in liquid stream processes can plug heat 
exchangers. However, fine screening at Wilsonville will eliminate most of this problem. In 
addition, a sludge grinder just upstream of the heat exchanger will prevent most plugging 
problems. 

Anaerobic digesters are susceptible to grit buildup over time. Grit buildup reduces the active 
volume of a digester and the detention time as a result. Digester cleaning equipment should be 
provided with new digesters, especially as Wilsonville does not have a grit removal system. 
However, well-mixed digesters will only need infrequent cleaning. 

Chemical precipitation of phosphorus, typically in the form of struvite (MgNH 4PO4), is 
common in anaerobic digesters and ancillary piping due to the high levels of soluble ammoriium 
and phosphorus in anaerobic digesters. Struvite formation is especially common in plants with 
biological phosphorus removal, but can be minimized with proper design. 

Alternative 2A - Anaerobic digestion (Class B biosolids) 

Table 5-45 summarizes the design criteria for this alternative. 
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Table 5-i5, Des/ga criteria for anaerobic digest/on. 

Parameter Minimum Value 

HRT - maximum month wet weather 20 

HRT— maximum week wet weather 17 

HRT - maximum month dry weather; one digester out of service 15 

Temperature 95°F 

Based on the criteria in Table 5-45, the required number and size of anaerobic digesters at the 
Wilsonville WWTP for nominal design flows of 4.0 and 7.0 mgd are shown in Figure 5-18. 
Volumes shown assume two digesters total for a flow of 4.0 mgd, and three digesters for a flow 
of 7.0 mgd. 

1,200,000 

1,000,000 

0 
800,000 

E 

0 
> 600,000 
a 
a 
a 
0, 

• 400,000 
0 
I- 

200,000 

0 

Maximum Month (20 Maximum Week (17 Maximum Month Firm 
days) 	 days) 	 (15 days) 

Design Criteria 

Figure 5-18. DIgester Volume Requfreinents for Anaerobic digest/on Alten,atives. 

Using volumes shown in Figure 5-18, two 45-foot diameter digesters with 30-foot sidewater 
depths, will need to be constructed before 2015, when a third identically-sized digester will need 
to be constructed. Table 5-46 shows an estimate of the annual energy produced by anaerobic 
digestion for Wilsonville based on the volatile solids destruction in the anaerobic digesters. 
After accounting for heat lost through the digester cover and walls, and energy used to heat the 
feed sludge, Table 5-46 shows that approximately 60 to 70 percent of the gas produced in the 
digester could be recovered for other beneficial uses. 
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Table 546 Anaerobic Digester Gas Production and Energy Value. 

Volatile Solids 
Destruction (%) 

Gas Production 
(cfiday) 

Energy Value 
(MBTUyr) 

Heat LosslSludge 
Healing (MBTU!yr) Percentage Excess 

4.0m9d  

50 50571 11,114 4,570 59% 

60 60,901 13,337 4,570 66% 

70 71,051 15,560 4,570 71% 

7.0 mgd  

50 88,396 19,359 7,776 60% 

60 106,075 23,230 1 	7,776 67% 

70 123,754 27,102 7,776 71% 

Facilities Required/Key Design Information 
Table 5-47 shows the necessary anaerobic digestion facilities for nominal design flows of 4.0 and 
7.0 mgd. 

Table 5-17 Anaerobic D,'estion Faciiiles Requfreo'. 

Item Unit New Facilities at 4.0 mgd 
ADWF 

New Facilities at 7.0 mgd 
ADWF 

Anaerobic digesters Number/diameterlliquid height 2 @45  ft dia x 30 ft high 1 @ 45 It dia x 30 ft high 

Digester mixers Number/hp 2 @50 1 @50 

Heat exch angers Number, 1000 BTUIhr 2 @500 1 @500 

Boilers Number, 1000 BTU/hr 2 @550 1 @550 

Gas storage Volume (cf) 20,000 36,000 

Sludge feed pumps I Number/gpm 2 @200 1 @200 

Option 2B - Anaerobic Digestion with Prepasteurization (Class A Biosolids) 

Option B is identical to Option A except it includes facilities for prepasteurization of raw sludge 
prior to digestion. Only pasteurization facilities will be discussed in this section; it is assumed 
that anaerobic digestion requirements will be similar to Option A. However, detention time 
requirements to meet PSRP criteria would no longer apply since Class A pathogen requirements 
would be met by the pasteurization system. Volatile solids reduction of 38 percent would be 
required, although it is likely that this could be achieved with less than a 15 day detention time at 
maximum month conditions. If performance testing indicated that the target volatile solids 
reduction could be achieved with a lower design SRT, the digester volume requirements would 
decrease and construction of the third digester could be delayed or possibly avoided. 

Pasteurization is a process to further reduce pathogens (PFRP) described in the Part 503 
regulations [503.32(a)(7)]. It is definedas maintaining the sludge temperature at or above 70°C 

(1 58°F) for at least 30 minutes. Under this alternative, the fecal coliform or Sal,,,oneik densities 

must also be less than specified levels. Batch or plug-flow processing is required by the 
regulations to prohibit short-circuiting of pathogens. 

Typically, several small steel tanks are used to process the sludge. One vendor recommends 
three small tanks, each with a detention time of 1 hour. During normal operation, one tank 
would be filling, one reacting, and one withdrawing, creating a continuous operation out of three 
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Table 5-50. Comparison of advantages and disadvantages of 
solIds stabilizatIon allernat/ves (continued) 

Alternative Advantages Disadvantages 

213. Anaerobic digestion with • 	Fewer restrictions on final end uses • 	Increased capital costs 
prepasteurization (Class A of Class A biosolids, which may • 	Requires specialized heat exchangers 
biosolids) facilitate management of the final and proprietary process equipment 

biosolids product 

• 	Smaller footprint than Alt 2C. 
Energy intensive 

 

• 	No additional odors- completely 
enclosed process 

• 	No restrictions on application  

2C. Anaerobic digestion with • 	Fewer restrictions on final end uses • 	Highest cost alternative 
thermal drying/pelletizing (Class A of Class A biosolids, which may • 	Very energy intensive 
biosolids) facilitate management of the final 

biosolid product • 	Lowest final sludge volume; lowest 

• 	Lowest truck traffic at plant site for 
storage requirements 

 
biosolids transport • 	Foul air emissions from dryer 

• 	Potentially most marketable end • 	Potential explosion hazard due to dust 
product 

• 	Most easily stored biosolids product 

• 	Greatest volume reduction 

• 	No restrictions on application 

• 	Full utilization of digester gas  

Table 5-51 summarizes the costs of the alternatives. A detailed cost analysis is included in the 
appendix. 

Table 5-51. Suimnary Cost Comparison of Solids Stab/fixation Alternatives 
(Costs in $1, OtiOs) 

Alternative Ia Alternative lb - Alternative 2A - Alternative 28- Alternative 2C - Anaerobic 
Aerobic Digestion Aerobic Digestion Class B Anaerobic Anaerobic Digestion! Digestion! Drying 

using ExisL with all New Basins Digestion Prepasteurization 
Basins  

4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 

Total 
Capital $1,917 $1,917 $3,765 $1,917 $4,812 $1,807 $6,956 $1,807 $9,760 $1,807 

Cost  

Annual $228 $296 $179 $237 $95 $116 $140 $166 $281 $330 
ost 

Present 
Worth 

$1,723 $1,152 $3,481 $1,152 $4,449 $ 1,085 $6,431 $ 1,085 $9,023 $ 1,085 
Capital 
Cost  

Total 
Present $16,004 $15,021 $10,789 $15,147 $25,375 
Worth Cost  
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Preliminary Recommendations 

Figure 5-20 shows a comparison of the alternatives with respect to the evaluation criteria. Key 
considerations are as follows: 

• Class A alternatives (2B and 2C) offer easier regulatory compliance, but are more 
complicated to operate and maintain. 

• Because Wilsonville's solids flows are relatively small compared to the size of drying 
equipment available, implementation of Alternative 2C cannot be logically phased. 

• Life cycle costs for the drying and pelletizing option are almost fifty percent higher than the 
next most expensive alternative. Other than reducing the sludge storage volume, this option 
does not have significant benefits that outweigh the high cost. 

• Aerobic digestion requires the largest tank volume. 

Based on the analysis shown below and the considerations in Table 5-50, it is recommended that 
the City provide anaerobic digestion for all future flows. A location should be identified for a 
potential future prepateurization building if the City determines that producing Class A biosolids 
is a priority. 
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batch reactors. The heat exchange loop for pasteurization is relatively complex: sludge-to-
sludge heat exchangers are used to transfer heat from pasteurized sludge to the feed, then the 

feed sludge is heated to 70 °C by passing through a hot water loop (maintained by another set of 
heat exchangers). As such, significant heat exchanger capacity, pumps, piping, valving, and other 
equipment are typically required. Pasteurization facilities are typically housed in a small building, 
and sited near digestion facilities. 

Figure 5-19 Auto Therm pasteurizaUon vessels 
(courtesy of Chicago Bridge &fron websile). 

Additional Facilities Required/Key Design Information 

Table 5-48 shows the required size of pasteurization tanks for nominal design flows of 4.0 and 
7.0 mgd. Typically, a system with the capacity to treat build-out flows would be implemented in 
one phase as it is more cost-effective. Even with one stage of expansion, the size of the 
prepasteurization tanks is relatively small. Additional costs for elements such as the structure, 
piping, etc. would be incurred with the first expansion, so the incremental savings associated 
with reducing the tank size and phasing tank installation is small. 

Additional equipment is required for a pasteurization system. Pasteurization tanks would need 
to be exhausted and foul air treated due to gas production by fermentative bacteria. A cooling 
system would also need to be provided for the building due to the high temperatures of the 
process. A benefit to such a system is that heat exchange requirements for the digesters would 
be much less with a pasteurization system, as the pasteurization process would bring the sludge 

temperature to 95°F. 

Table 5-18. Facilities Required for Pasteurization. 

Item Unit New Facilities at 4.0 
rngd ADWF 

New Facilities at 7.0 
mgd ADWF 

Pasteurization building Dimensions 40 ft x 40 ft - 

Pasteurization vessels Number/volume 3 @6,300 gal - 

Mixers Number/hp 3 @ 10 hp - 

Heat exchangers Number 2 - 

Sludge grinder Number/hp 1 @ 5  - 

Pumps Nurnber/gpm 3 @ 100 (sludge) - 
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Operational Issues 
Since there are few pasteurization facilities in North America, information on operational issues 
is scarce. Pasteurization facilities require a relatively complex heat exchange ioop that is typically 
automated. However, the effort required for maintenance of heat exchangers and heat exchange 
equipment is a concern with this technology. 

Option C - Anaerobic Digestion with Theimal Diying/Pelletizing (Class A Biosolids) 

Thermal drying of sludge/biosolids has increased in popularity due to the marketability of the 
final product, ease of storage, and volume reduction. Heat drying is a USEPA approved PFRP, 
defined in the Part 503 regulations as follows: 

"Sewage sludge is dried by direct or indirect contact with hot gases to reduce the 
moisture content to 10 percent or lower. Either the temperature of the sewage sludge 
particles exceeds 80°C (176°F) or the wet bulb temperature of the gas in contact with the 

sewage sludge as it leaves the dryer exceeds 80°C (176°F)." 3  

Drying methods include flash dryers, spray dryers, rotary dryers, and steam dryers. Each process 
can be categorized as direct or indirect drying. Direct drying involves direct contact of hot gases 
(or other heat transfer medium) with the wet sludge, and produces foul air emissions. Indirect 
drying separates the hot gases and the sludge with a solid surface, resulting in less foul air. 
Direct drying at the Wilsonville WWTP may require an air quality permit and would result in 
substantial odor production. Therefore, direct drying was not considered. 

Digestion is not required prior to a drying process, but installations that operate without 
digestion have experienced severe maintenance issues and difficult operations. Therefore, 
anaerobic digestion prior to drying is assumed. 

Manufacturers of indirect dryers include US Filter/Davis Products, Komline-Sanderson, 
Andritz, and Fenton Environmental. Systems are available to dewater and dry solids in the same 
unit. One such system uses a combination diaphragm plate filter press and evaporator to 
produce a dried solids (J-VAP, US Filter). Such systems have higher energy costs than systems 
with separate dewatering and drying processes. Thermal drying systems are typically sized by 
equipment vendors, and equipment is procured as a package. 

Important design considerations include: 

Energy source - Most indirect dryers are capable of operating on anaerobic digester gas. 
However, the quantity of methane produced during digestion will not be sufficient to both 
heat the digester and power a thermal dryer. Also, the equalization volume required to store 
digester gas and allow for 40 hour a week operation of the dryer would not be feasible. 
Natural gas will be required to supplement digester gas. 
Multiple pass system vs. single pass system - Multi-pass dryers require additional equipment 
and have higher operating costs than single-pass units. Single-pass units, however, cannot 
produce a high-quality, uniformly graded dried biosolids pellet. Due to the high cost of 
producing a dried biosolids acceptable for a fertilizer broker or bagging operation (e.g. 

3 US EPA. 1999- Environmental Regulations and Technology: Control of Pathogens and Vector Attraction in 
Sewage Sludge. 
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multi-pass dryer), it is assumed that biosolids will be dried in a single-pass unit and will be 
hauled by truck and land applied. 
Operation - To simplify controls and operations, the drying process should be synchronized 
with the dewatering process. Dryers and their wet scrubbers/regenerative thermal oxidizers 

TO) require a significant amount of warm-up time (typically 2 hours). In general, a solids 
drying process will operate more efficiently if run for long periods of time. For example, it 
would be better to operate a drying process for 24 hours a day, 2 days a week than to operate 
8 hours a day, 6 days a week. 

Marketing is key to the success of a biosolids drying program. For marketing, important aspects 
of a dried biosolids product are as follows 4 : 

• Nitrogen content - should be at least 3 to 4 percent for direct application as a fertilizer. If 
the nitrogen content is lower, is can still be used as a constituent of blended fertilizer. 

• Moisture content - must be 10 percent or less to meet EPA criteria for PFRP. Should be 
less than 5 percent to eliminate combustion potential during storage. 

• Durability - dried particles must be durable enough to withstand breakage during storage 
and transport. 

• Dustless product - dried biosolids must be dust free to eliminate problems in storage and 
handling. 

• Ability to dissolve in soil— dried biosolids must dissolve in soil over time to release nutrients 
into solution for plant uptake. 

• Odor free - to prevent odors at the plant and the final disposal site, the final product must 
be as odor-free as possible. 

• Free of extraneous material - dried biosolids should be free of plastics, rags, and other 
extraneous materials. 

Implementation of a thermal drying process would require a significant initial capital 
expenditures. An aggressive marketing effort would also be required prior to implementation 
due to the fundamental change in product from the current liquid biosolids product. 

There are very few installations of thermal drying systems in the Pacific Northwest. The market 
for dried biosolids in the Northwest is not clear, and needs to be researched during preliminary 
design if thermal drying is chosen as the preferred alternative. However, one manufacturer 
guarantees that they will accept the dried product produced by their equipment at no cost to the 
utility, so disposal of the end product will not require the use of a fertilizer broker. 

Additional Facilities Required/Key Design Information 
Table 5-49 shows the facilities required to implement this alternative for nominal design flows of 
4.0 and 7.0 mgd. Equipment shown in the table are based on the Andritz DDS-10 dryer system. 
Other drying systems may require different equipment of a different size. Due to the size of 
commercially available drying systems, it is assumed that a drying process will be adequately 
sized for build-out flows. A redundant dryer should be provided to maintain operation during 
maintenance shutdowns. Alternatively, only one solids dryer would be needed if Wilsonville 
chose to provide adequate dewatered cake storage to continue dewatering operations during 
dryer shutdowns. 

4 WEF Manual of Practice No. 8. 1998. Design of Municipal Wastewater Treatment Plants, 4 1  ed_, vol. III. 
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Table 5-IS. Facilities Require a' for Thermal Dry/fig. 

Item Unit New Facilities at 4.0 mgd 
ADWF 

New Facilities at 7.0 mgd 
ADWF 

Solids Dryer Number @ (ton/day) 2 @ 7  - 
Feed hopper Number 1 - 
Wet scrubber (RTO) Number I - 
Condenser Number 1 - 

Operational Issues 
King County, Washington, operated a drying facility during the 1990s   but abandoned the facility 

due to an explosion caused by dust. However, more recent installations throughout the US have 

been successful. Common operational issues include equipment breakdowns and dust 

production. 

Comparison of Alternatives 

Table 5-50 summarizes the key advantages and disadvantages of the solids stabilization 

alternatives. 

Table $-58 Comparison of advantages and disadvantages of 
sofia's stabilization alternatives 

Alternative Advantages Disadvantages 

1. Aerobic digestion (Class B • 	Least amount of capital • 	Increased energy use for aerobic 
biosolids) expenditures solids stabilization 

Small footprint required with • 	Produces the highest volume of 
compact square construction digested sludge 

• 	Potentially higher operations cost due 
to long distance hauling 

• 	Increased management, permitting, 
and tracking required for Class B 
biosolids 

• 	Site restrictions for land application 

• 	Difficult to meet VAR requirements 

• 	Foaming problems typically more 
severe than anaerobic digestion 

2A. Anaerobk digestion (Class B • 	Lowest present worth cost • 	Potentially higher operations cost due 
biosolids) • 	Greater VSS destruction than 

to long distance hauling 

aerobic digestion • 	Potential new odor source at the plant 

• 	Easier to meet VAR requirements 
site 

than aerobic digestion • 	Increased management, permitting, 

• 	Less enengy use and lower 
and tracking required for Class B 

operating costs due to gas recovery 
biosolids 

• 	Site restrictions for land application 

Chapter 5— Alternatives Analysis 	 IDR 	tMlsonville Wastewater Faalty Plan 
November 4, 2002 	 Page5-62 	 V 



Figure 5-20. Solids Stabilization Alternatives Preliminary Evaluation 
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Dewatering and Dewatered Biosolids Storage Alternatives 

Design Criteria 
Dewa teflng/Recycle Management Design Criteria 

Dewatering facilities are typically designed based on maximum-week solids loadings. Reliability 
criteria established for this project stipulate that maximum-week conditions can be met with all 
units in service; whereas maximum-month conditions must be met with the largest unit out of 
service. 

Daily and weekly throughput capacities depend on the number of hours that the dewatering 
units are operated each day or week. It is assumed that all dewatering facilities will be operated 
on a five day a week, eight hours a day schedule. This requires additional capacity and higher 
capital expenditures, but is the simplest operational strategy. 

Several factors influence the performance of dewatering processes: 
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• Digested solids characteristics - aerobically digested solids are usually more difficult to 
dewater than anaerobically digested solids. Dewatering aerobically digested solids typically 
requires more polymer to achieve the same cake solids concentration as anaerobically 
digested solids. The ratio of primary to secondary sludge also influences dewatering - 
secondary sludge is more difficult to dewater than primary sludge. 

• Temperature of solids - In general, the higher the temperature, the more effective the 
dewatering process. The temperatures of anaerobically digested solids are normally higher 
than aerobically digested solids. 

• Solids retention time (SRI) - long activated sludge SRTs can be difficult to dewater. 

• Feed solids concentration - dilute feed sludges will require more conditioning and result in 
lower cake solids concentrations than thicker feed sludges. 

Since dewatering performance varies dramatically from plant to plant, pilot testing is 
recommended for developing accurate design criteria. However, typical performance of 
alternative processes can be used for evaluation. 

Filtrate/centrate streams from dewatering processes typically contain very high concentrations 
of ammonia. Direct return of filtrate to the liquid stream treatment process can significantly 
impact the secondary treatment capacity for nitrification. For planning purposes, it is assumed 
that all dewatering options will include 8 hours of flltrate/centrate storage. This allows the 
centrate to be stored during the normal dewatering period and returned during the 
evening/night-time hours. 

Biosolids Storage Design Criteria 

Design criteria for liquid, dewatered cake, and dried biosolids storage facilities depend on the 
desired flexibility in the biosolids management program and the market for final disposal of the 
biosolids. The choice of solids stabilization, dewatering, and drying alternatives will dramatically 
affect the size and design of biosolids storage facilities. Forty hour/week dewatering operations 
will be assumed. For dried biosolids storage facilities, it is assumed that thermal drying will 
operate three days per week, eight hours per day. 

DEQ indicates that a minimum of four months of storage must be provided, with six months 
preferred due to the lack of suitable winter storage sites. This storage can be in a combination 
of forms (liquid, dewatered, and dried sludge). Because of this storage requirement, continued 
production of liquid biosolids only was not considered. The City has examined the concept of 
off-site biosolids storage, and conduded that it is not feasible. 

Projected flow and loadings for dewatering and dewatered sludge storage vary depending on the 
type of digestion selected. Table 5-52 shows digested biosolids flows and loadings based on 38 
percent volatile solids (VS) destruction (aerobic digesters) and 50 percent VS destruction 
(anaerobic digesters). 
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Table 5-52. D/gestedBlosolids Flows andLoads. 

33% VS destruction (Aerobic digestion) 50% VS destruction (Anaerobic digestion) 

Average Max. Month Max. Week Average Max. Month Max. 
Week 

4.0 mgd -Dry Season 4.0 mgd - Dry Season 

Flow gpm 49 52 55 Flow gpm 49 52 55 

TSS lb/hr 1036 1,213 1,503 TSS 	lb/hr 898 1,051 1,302 

TSS % 42% TSS % 3.7% 

40mgd-WetSeason 4.0 mgd-Wet Season 

Flow gpm 59 68 80 Flow gpm 59 68 80 

TSS lb/hr 1,244 1,455 1,629 TSS lb/hr 1,078 1,261 1,412 

TSS % 4.2% TSS % 3.7% 

7.0mgd-DrySeason   7.0mgd-DiySeason  

Flow gpm 86 92 97 Flow gpm 86 92 97 

ISS lb/hr 1,807 2,115 2,621 TSS lb/hr 1,566 1,833 2,271 

TSS % 4.2% TSS % 3.6% 

70mgd - Wet Season 7.0 mgd - Wet Season 

Flow gpm 103 119 141 Flow gpm 103 119 141 

TSS b/hr 2,169 2,537 2,841 TSS lb/hr 1,880 2,199 2,462 

TSS % 4.2% TSS % 3.6% 

The volume of dewatered cake produced depends on the type of dewatering/diying selected. 
Table 5-53 shows projected maximum month flows and loadings of dewatered cake or dried 
biosolids. 

Table 5-53. Maximum Month Wet- Weather Dewatered Cake/Dried Biosolids Flows andLoads. 

Condition Units 15% Cake 25% Cake 90% Cake 

4.0 mgd  

Flow Gpd 5,756 3,453 959 

TSS Ibid 7,205 7,205 7,205 

7.0 mqd  

Flow Gpd 10,039 6,023 1,673 

TSS Ib/d 12,566 12,566 12,566 

Alternatives Considered 

The following alternatives were evaluated for dewatering (D) and sludge storage (S): 

• Alternative Dl - Rotary press dewatering 

o Alternative D2 - Centrifuge dewatering 

• Alternative D3 - Belt filter press dewatering 

• Alternative SI - Keep all existing liquid biosolids storage; add cake storage 
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o Alternative S2 - Cake storage for ultimate needs; limited liquid biosolids storage 

o Alternative S3 - Dried/palletized biosolids storage 

Alternative Dl - Rotary press dewatering 

The rotary press is a new technology for dewatering municipal solids, and is manufactured by 
Fournier (Black Lake, Quebec). The process is relatively simple. Figure 5-21 shows a multi-pass 
unit. Solids are fed to a rectangular channel, then rotated between two parallel revolving screens. 
Rotation is slow compared to a centrifuge, typically less than 3 rpm. Filtrate is squeezed out to 
the sides of the screen and collected. Sludge is increasingly dewatered as it travels around the 
circular channel. 

F/cure 5-2!. Multi- Channel Rotary Press (courtesy of Founiler Industries website). 

Rotary presses provide optimal dewatering on sludges that have significant primary fractions, or 
significant fibrous material. In order to determine the performance on Wilsonville's sludge, the 
manufacturer recommends first sending sludge samples for analysis, then conducting pilot 
testing. 

If liquid biosolids storage is available until 2015 (Storage Alternative 1), it may be possible to 
operate without redundant units. This would delay construction of additional rotary press units. 

Chapter 5— Aitemaves Analysis 	 Witsonville Wastewater FadOty Plan 

November 4, 2002 	 Page 5-68 



DRAFT 

Facilities Required/Key Design Information 

Table 5-54 presents the equipment and facilities required for a rotary press dewatering process at 
nominal design flows of 4.0 and 7.0 mgd. Washwater flows were assumed to be negligible since 
the units are only washed once a day. Also, because the rotary press is automated to adjust 
polymer dosage, the manufacturer claims that polymer use is less than for other comparable 
dewateririg processes. 

Table 5-5.1. FacultIes Required for Rotary Press Dewaterifig. 

Item Unit 
New Facilities 

at 4.0 mgd 
ADWF 

New Facilities 
at 7.0 mgd 

ADWF 

Rotary Presses Number/channels I @ 4 1 @ 4  

Filtrate Equalization Tank Volume 23,000 gal 17000 gal 

Filtrate Pumps Number/gpm 2 @15 1 @ 15 

Polymer Feed System (including pumps, mixing tanks, and mixers) I 	Number/(lbihr) 2 @ 10 1 @ 10 

Alternative D2 .- Centrifuge Dewa tering 

Centrifuge dewatering is the process of applying a centrifugal force to digested solids. Force is 
applied by rapidly spinning (1000 to 4000 rpm) digested solids, separating dewatered cake and 
clarified centrate, which is recycled back to the liquid treatment process. Centrate quality 
depends on the method of solids digestion and the solids capture rate of the dewatering process. 
Centrate quality can have significant impacts on liquid treatment processes. Centrifuge 
dewatering usually requires chemical conditioning prior to centrifugation, typically polymer 
and/or coagulant. 

Several types of centrifuges are commercially available including disk nozzle, imperforate basket, 
and solid bowl. Disk nozzle and imperforate basket centrifuges are not capable is producing 
acceptable cake solids concentrations for digested biosolids, and are not discussed further. 
Manufacturers of solid bowl centrifuges include Humboldt and Sharples. 

Centrifuge design is based on the solids feed rate, as rated capacity is specified by the 
manufacturer. Structural support is an important design issue for centrifuges as well. Due to 
the high rotational speed of the units, the foundation for a centrifuge should be isolated from 
the rest of building. Noise levels are also a concern for centrifuges, with typical levels in the 
range of 89 to 90 dbA at a distance of 3 feet 5 . Noise dampening is usually included with 
centrifuge equipment, but noise abatement should also be addressed in the building design. 

Facilities Required/Key Design Information 
Table 5-55 shows the facilities required for centrifuge dewatering at Wilsonville. Forty hour a 
week operation of dewatering equipment is assumed. For centrate equalization and pumping, 
the washwater flowrate was assumed to be negligible. A polymer feed rate of 20 pounds 
polymer per dry ton of solids at a polymer concentration of 0.1 percent by weight was assumed 
for the polymer feed system sizing. This is a conservative estimate of polymer dosage, and 
actual dosage may be less depending on the type of digestion and other factors. Centrifuges 
would be housed in an enclosed building with odor control. 

5 Design of Municipal Wastewater Treatment Plants, 4 1 i ed. WEF Manual of Practice 8, 1998. 
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Table 5-55. Facilities Requfred for Centrifuge Dewatering. 

Kern Unit 
New Facilities at 4.0 

mgd ADWF 
New Facilities at 7.0 

mgd ADWF 

Centrifuges Number I (lb/br) 2 @ 1,400 1 @ 1,400 

Centrate Equalization/Storage Volume 23000 gal 17,000 gal 

Centrate Pumps Number/gprn 2 @ 15 1 @ 15 

Polymer Feed System (including pumps, mixing 
tanks, and mixers) 

Numberi'gpni 2 @ 25 1 @25 

Akerna tive D3 - Belt Filter Press Dewa tefing 

Belt filter press (BFP) dewatering is performed by squeezing solids between two porous belts. 
Typically, solids are first allowed to drain by gravity, similar to a gravity belt thickener. The 
gravity zone is typically 2 to 4 in in length. Solids are then squeezed with increasing pressure 
between two belts passing through a series of rollers. Pressures are typically 5 to 15 psi, and can 
be changed by adjusting belt tension. Like the other alternatives, polymer and/or coagulant are 
used to condition the solids prior to dewatering. 

Belts require continuous washing during normal operation, using potable or non-potable water. 
Washwater needs to be pressurized, and a booster pump would be required if the pressure in the 
plant's non-potable water loop is reduced to 60 psi in the future. A reduction in pressure is 
being considered as part of the 2002 Wilsonville WWTP Odor Control Improvements project. 
The continuous wash increases the amount of filtrate to be handled, and requires splash curbs 
around the unit. 

BFPs are commercially available from several manufacturers, and can be purchased in belt 
widths from 0.5 to 3.5 meters in 0.5-meter increments. BFPs are sized by the hydraulic and/or 
solids loading to the unit. A maximum capacity of 50 gpm/meter was assumed. 

Facilities Required/Key Design Information 

Table 5-56 shows the facilities and equipment required for a BFP process at nominal design 
conditions of 4.0 and 7.0 mgd. Forty hour a week operation of dewatering equipment is 
assumed. For filtrate equalization and pumping, a washwater flowrate of 60 gpm per 1.5-meter 
BFP was assumed. A polymer feed rate of 20 pounds polymer per dry ton of solids at a polymer 
concentration of 0.1 percent by weight was assumed for the polymer feed system sizing. This is 
a conservative estimate of polymer dosage, and actual dosage may be less depending on the type 
of digestion and other factors. Belt filter presses would be housed in an enclosed building with 
odor control. 

Table 5-56. Facilities Required for Bell Filter Press Dewalering. 

Item Unit 
New Facilities at 4.0 

mgdADWF 
New Facilities at 7.0 

mgdADWF 

Belt Filter Presses Number/width I @ 1.5 m 1 @ 1.5 m 

Filtrate Equalization Volume 42,000 gal 36,000 gal 

Filtrate Pumps Number/gpm 2 @ 50 1 @50 

Polymer Feed System (including pumps, mixing tanks, 
and mixers)  

Number/gpm 2 @ 25 1 @ 25 
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Alternative SI - Keep All Liquid Biosolids Storage, Add Cake Storage 

This alternative would give Wilsonville the flexibility to land apply dewatered cake or liquid 
biosolids. The most likely scenario is that liquid biosolids would be produced and applied 
during summer months, and dewatered cake would be produced and stored during winter 
months. Hauling and application of cake to an and area (e.g. Eastern Oregon) is also possible 
during the winter. 

Restrictions on biosolids hauling and application are as follows: 

• Land application slope requirements are eased - cake can be applied to slopes up to 30 
percent, while liquid biosolids can only be applied to slopes up to 12 percent. 

• New hauling and spreading equipment for cake application would be required if this is not 
contracted out. Alternately, a contract operation could be used for this service. 

• Hauling costs would be dramatically reduced if biosolids are applied at sites close to the 
plant, or biosolids could be hauled and applied to sites further away from the plant at a 
comparable cost. 

• Oregon DEQ requires that cake be sampled and analyzed for pathogens before application 
if cake is stored for an extended period of time. Pathogen regrowth is an issue with cake 
storage. 

Facilities Required/Key Design Information 
Table 5-57 shows the equipment and facilities required for new cake storage facilities, keeping all 
existing liquid biosolids storage. The cake storage building would be a relatively tall building - 
aproximately 30 feet high - likely directly connected to or near the dewatering facilities to 
minimize conveyance distance. Cake solids would be conveyed to the top of the building by 
belts or screw conveyors and dropped into a truck loading bay. Hauling trucks would park 
underneath a hopper/silo, and cake would be loaded into trucks via a separate conveyor system. 
A screw conveyor would be located in the middle of the floor of the building. A front-end 
loader could be used to move cake to the middle of the bay as cake was removed. The building 
would be enclosed for odor control, and ventilated air would be routed to the compost biofilter. 
Table 5-57 assumes that dewatered cake will be produced at 25 percent solids and can be piled 
20 feet high. This type of facility has been used successfully to minimize solids storage footprint 
at the McMinnville, OR treatment plant. Figure 5-22 shows a schematic of the conceptual 
storage building. 

Table 5-57 FaciWiles Required for Cake Solids Storage, Keeping All Liquid Biosoilds 
Storage. 

Item Unit New Facilities at 4.0 mgd 	I I New Facilities at 7.0 mgd 
ADWF ADWF 

Cake Storage I 	Volume, cy 3,009 I 	3,277 

Cake Storage Building Area/Depth 4,100 sf120 ft 4,400 sf/20 ft 
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Fl] 
Figure 5-22 - Cake Storage BuildIng 

Alternative S2— Phase Out Liquid Biosolids Production, Add Cake Storage 

This alternative is very similar to Alternative Si except that the existing liquid biosolids storage 
would be phased out over a period of several years. 

Digested solids storage will still be required to provide equalization of the digester effluent with 
dewatering operations. A tank the same size as the anaerobic digesters should be provided at 4.0 
mgd. However, the tank would have either a traveling cover or a membrane cover to 
accommodate gas storage and fluctuating liquid levels. At build-out, this tank will provide 
approximately 5 days of liquid storage during maximum week flows. 

Facilities Required/Key Design Information 
Table 5-58 presents the equipment and facilities required for cake storage, thereby phasing out 
the existing liquid biosolids storage. 

Table 5-51 Facilities Required for Cake Solids Sto,age, Phase-Out of Liquid Biosolids 
Storage 

Item Unit New Facilities at 4.0 mgd ADWF New Facilities at 7.0 mgd AD!J 

Cake Storage Volume 3,383 cy 3,327 cy 

Cake Storage Building Area/Depth 4,600 sf/20 ft 4,500 sf120 ft 

Liquid biosolids storage tank Number/diameter/liquid height 1 @ 45 ft dia x 30 ft high - 

Alternative S3— Dried Biosolids Storage 

This alternative would only be appropriate in combination with thermal drying of biosolids 
(Solids Stabilization alternative 2C). Dried solids are typically stored in above-ground silos. 
Ninety days of storage volume will be assumed for the alternative. This is generally considered 
sufficient storage for dried biosolids. 

An important design issue with dried biosolids is their potential to spontaneously combust if the 
moisture content is greater than 10 percent. If the moisture content cannot be kept below 10 
percent, nitrogen gas can be added to the storage silo to keep it oxygen-free. However, this 
approach is relatively expensive. A better solution is to design the drying process to achieve 92 
percent solids. The evaluation of this alternative in the solids stabilization analysis assumes that 
the drying process will meet this criteria, and this discussion assumes that a nitrogen supply 
system will not be required. Also, the discussion assumes that dried biosolids will be hauled 
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away by truck and not bagged. A bagging operation would require a more sophisticated and 
expensive drying operation. 

Implications on Wilsonville's biosolids application program are as follows: 

• Class A biosolids - no regulations regarding site restrictions, etc. 
• Some farmers are less willing to accept dried solids. However, in general, dried biosolids are 

more marketable than cake solids. 

• Substantially smaller volume of biosolids to haul and apply 

Facilities Required/Key Design Information 

Required facilities for dried biosolids storage are shown in Table 5-59. Storage and conveyance 
equipment is often included with the thermal drying equipment under one procurement 
contract. Costs presented earlier for thermal drying facilities do not include storage. 

Table 5-59. Facilities Required for Dried Bioso/ids Storage. 

Item Unit New Facilities at 4.0 mgd ADWF New Facilities at 7.0 mgd ADWF 

Dried biosolids storage (siloThopper) Volume 1 	356 cy 265 cy 

Cake solids storage (hopper) Volume T 	96 cy 71 cy 

Comparison of Alternatives 

Table 5-60 presents the major advantages and disadvantages of the three dewatering alternatives, 
and Table 5-61 presents a similar comparison for biosolids storage alternatives. 

Table 5-60 Comparison of Advantages and Disadvantages of Solids Dewateriag 
Aiteniatives. 

Alternative Mvantages Disadvantages 

Rotary Press • Lowest capital expenditures • Few municipal installations 
Dewatenng • Enclosed-no additional odors • May not produce high solids content cake with 

• Energy efficient 
dewatered primary/WAS 

• Low speed rotation-less maintenance 
Sole source equipment  

Centrifuge • Best performance (e.g. cake solids • Energy intensive 
Dewatering concentration) of three alternatives • Difficult maintenance 

• Endosed-no additional odors Building requires additional structural support 
• Easily automated • Startup and shutdown can take up to an hour 
• Lower equalization volume than BFPs 

Belt Filter Press • Similar operation to existing (3BTs • Not enclosed, odor issues 
Dewatering • Process can be visually inspected • More filtrate generated, larger equalization tanks 

and pumps 

• Requires protection of belts-additional grinder, 
etc. 

• Frequent maintenance 
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Table 5-61. Comparison of Advantages and Disadvantages of Blosolia's Storage 
AlternatIves. 

Alternative . 	Advantages Disadvantages 

Keep All Liquid Storage, Add • 	Greatest flexibility • 	Largest footprint 
Cake Storage • 	Most operational complexity 

New limited liquid storage, Add • 	Space savings over Alt 1. • 	Need some liquid biosolids storage for equalization of 
Cake Storage digestion and dewaring 

Most difficult product handling (all cake solids) 

Dried Biosotids Storage • 	Lowest odOr potential • 	Combustion hazard 

• 	Smallest storage 
volume/footprint required 

• 	Easiest product handling  

Summaries of costs for the alternatives are shown in Table 5-62 and 5-63. Detailed cost 

evaluations are included in the appendix. 

Table 542. Sunmiary CosI Comparison of Dewatering Alternatives 
(Costs in $1, DOs) 

Alternative 1-Rotary Press Alternative 2-Centrifuge Alternative 3-Belt Filter Press 

4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 

Total Capital Cost $2,861 $1,243 $6,423 $2,014 $3,837 $1,099 

Annual O&MCost $98 $146 $135 $191 $142 $206 

Present Worth Capital Cost $2,645 $747 $5,938 $1,209 $3,548 $ 660 

Total Present Worth Cost $9,480 $15,291 $12,898 

Table 5-63 Summary Cost Comparison of Blosoilds Storage AlternaUves 
(Costs in $1, 000s) 

Alternative 1- Existing Uquidl 
New Cake 

Alternative 2- New Uquid 
!New Cake 

Alternative 3-Dried Biosotids 
Storage 

4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd1  7.0 mgd1  

Total Capital Cost $2,479 $2,718 $4,037 $2,878 $0 $0 

Annual O&M Cost $5 $8 $3 $5 $3 $5 

PresentWocthCapitalCost $2,291 $1,633 $3,733 $1,729 $0 $0 

Total Present Worth Cost $4,242 $5,649 $187 

1. 	Capital costs were included in solids stabilization alternative 2C. 

Preliminary Recommendations 

Dewa tefing 

Figure 5-23 shows a comparison of the dewatering alternative with respect to the evaluation 

criteria. The rotary press is clearly advantageous from a cost standpoint. This technology is also 

simple to operate and maintain, and is less likely to require operator attention than a centrifuge. 

All of the dewatering options have relatively small footprints, and will be enclosed in a building 

to provide odor control. 
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The primary drawback with the rotary press is its lack of operational experience and the 
uncertainty of its performance with respect to final dewatered sludge quality. Because the 
dewatered sludge solids concentration critically impacts the volume of sludge storage required, it 
is essential that performance standards be established before a fmal dewatering process is 
selected. Samples should be provided to Fourier Industries as soon as possible for analysis, 
followed by pilot testing. Once performance on Wilsonville's sludge has been established, the 
impacts on dewatered sludge storage volume requirements can be assessed to determine whether 
this is a reasonable technology to use. If performance is not satisfactory, gravity belt thickeners 
should be installed. 

Figure 5-23. Sludge Dewatering Alternatives Preliminary Evaluation 

Evaluation 
Comments Criteria 

Regulatory 

Compliance • • • 
Operations/ 
Technology 

Rotary press is new technology; 
operational characteristics 
unproven 

Implementation • • • 
Community! 

Environmental • • Belt filter presses produce odors. 

Compatibility With 

Site • • 
Cost 

 

Total • • 
Worse 	 Better 

Sludge Storage 

Figure 5-24 shows a comparison of sludge storage options with respect to the evaluation criteria. 
Dewatered solids should be stored in a new dewatered sludge storage building, phasing out the 
liquid sludge storage tanks in favor of a digested sludge storage tank to be located with at a new 
digester complex. When viewed independently from biosolids processing, dried biosolids 
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storage appears to be the most attractive option. However, it is unlikely that this technology will 
be implemented for biosolids stabilization. 

Figure 5-24. Sludge Storage Alternatives Preliminary Evaluation 

/  Evaluation 
Criteria 	 Comments 

Regulatory 
Compliance • • • 
Operations/ 
Technology 

Alternatives including both liquid 
and cake storage will be slightly 
more complicated to operate 

Implementation • • • 
Community/ 

Higher storage volumes could 
result in higher volumes of fruck 

Environmental traffic  

Compatibility With 
Site 

Cost 

Total 

Worse 	 Better 

oQ''. 

Biosolids Management Program 
The City currently has a Class B biosolids land application program whereby aerobically digested 
liquid biosolids are applied to local agricultural property in the vicinity of the city. Table 5-64 
summarizes the current sludge quality, based on the City's recent Biosolids Annual Reports. 
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Table 5-64. Biosolids Quality for 1999-2001 

1999 2000 2001 Average 

Total Kjeldahl Nitrogen (% dry weight) 0.81 2.67 2.54 2.01 

Nitrate (% dry weight) 0.00 0.10 0.02 0.04 

Ammonia (% dry weight) 0.70 1.26 1.13 1.03 

Phosphorus (% dry weight) 0.79 1.35 1.77 1.30 

Potassiurn(%dryweight) 0.32 0.61 0.83 0.59 

Land Requirements for Biosolids Application 

As mentioned in Chapter 4, one of the primary requirements for the land application of 
biosolids is that application must be performed at an agronomic rate. This means that nitrogen 
application (by dry weight) must not exceed that needed by a crop or vegetation. Based on the 
City's recent annual biosoilds reports, nitrogen loadings to the existing sites average 
approximately 75 lb N/acre. This is consistent with the planning value of 80 lb N/acre used in 
the 1995 Facility Plan. Assuming that crops grown on future land application sites will have 
similar agronomic nitrogen loading rates to those on the existing sites, a planning value of 80 lb 
N/acres can be used to estimate future land requirements. With average nitrogen content of 2% 
on a dry weight basis (Table 5-64), approximately 515 acres will be required for biosolids 
disposal associated with an influent ADWF of 4 mgd, and 900 acres for disposal of biosolids 
associated with an in fluent ADWF of 7 mgd. 

Considerations for Future Biosolids Management Program 

As the City has experienced recently, identifying landowners willing to accept biosolids can be 
challenging. Identifying sites that are adequate for year-round biosolids land application is even 
more challenging. Very recently, DEQ has indicated that it may cease to approve winter land 
application of Wilsonville's biosolids, which would have serious implications for the City's 
biosolids management program. 

In order to provide a secure biosolids reuse program for the future and to continue to comply 
with DEQ requirements, the City should complete a thorough Biosolids Management Plan in 
which ultimate processing needs at the treatment plant are matched to the City's goals for 
ultimate reuse of the final biosolids. A number of considerations associated with various 
processing options are outlined in Table 5-65. 
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Table 5-65. Considerations of Biosolids Processing Options 

Biosolids End-Product Beneficiat Reuse Considerations 

Class B Uquid Biosolids • 	Most stringent requirements with respect to acceptable land application sites (i.e., slopes). 

• 	Highest volume of sludge to haul to land application sites. 

Class B Dewatered Biosolids • 	Most stringent requirements with respect to acceptable land application sites. 

• 	Lowers volume of sludge to haul, possibly facilitating application on sites farther from the 
treatment plant. 

• 	Provides a product that may be more marketable to large commercial land application 
programs (i.e., eastern Oregon) 

Class A Dewatered Biosolids • 	Least stringent requirements with respect to acceptable land application sites. 

• 	Final product resembles Class B sludge; marketing effort may be required to identify, 
educate, and entice landowners. 

Class A Dried Biosolids • 	Least stingent requirements with respect to acceptable land application sites. 

• 	May be the most marketable product, however detailed market analysis would be required 
priorto_implementing_sludge drying. 

In addition, the City could consider new arrangements to allocate the risk associated with 
biosolids reuse between the City and other parties. These options include: 

• Disposal of biosolids on agricultural land owned by 3 d  party (current practice) 

• Disposal of dewatered biosolids at a landfill 

• Disposal on City-owned land that is leased to farmers 

• Disposal of dewatered biosolids through contractual arrangement at large-scale land 

application site(s) 

• Disposal through contractual arrangement with retailer or 3 "  party vendor 

Reuse Program 
The City has initiated an effluent reuse program as documented in a plan submitted to Oregon 
DEQ in May 2000. In the Plan, the City outlines its plans to implement a two-phase reuse 
program consisting of 

• Phase I: Providing Class IV reuse water for sewer jet rodding, storm sewer catch basin 
cleaning, and landscaping at Boones Ferry Park. 

• Phase II: Providing Class IV reuse water for irrigation at Wilsonville Memorial Park. 

The City received conditional approval for this plan, provided that the following conditions are 
met: 

• Provide chemical coagulation 

• Maintain a chlorine residual of 1.0 mg/L 

Because these conditions cannot be met with the current treatment process, the reuse program 
has not been implemented. 
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Future Reuse Opportunities 

In addition to providing a community benefit, there are two reasons that the City may choose to 
pursue an expanded reuse program in the future: 

Reduce contaminant loading to the river during the summer permit season 

Reduce hydraulic loading to the outfall during the winter peak flow season 

Summer Water Quality-Driven Reuse 

Given fixed mass limits, diverting flow from the River during the summer permit season would 
relax the effluent concentration requirements on the remaining flow discharged through the 
outfall. For example, under maximum-month summer conditions at ultimate build-out, the 
projected effluent concentration requirement is 3 mg/L BOD and TSS. Reducing the flow to 
the river from the projected maximum-month dry weather flow of 7.5 mgd to 4.6 mgd allows an 
effluent discharge of with 5 mg/L BOD and TSS. In order to maintain 10 mg/L BOD and TSS 
in the plant effluent, flows over 2.4 mgd would be diverted to reuse applications, up to a 
maximum flow of over 5 mgd at build-out. 

Assuming turf irrigation similar to that proposed in the City's reuse plan, the land requirements 
would increase gradually to a maximum of 2,100 acres at ultimate build-out. Because this value 
far exceeds the City-owned property that can be irrigated, a more detailed analysis would be 
required to identify landowners interested in Class IV reuse water for irrigation or process needs. 
Contact would start with the following types of potential customers: 

• Golf courses 

• Athletic facilities/fields 

• Business parks 

• Manufacturing plants 

Once the market for reuse water has been established, the costs of providing Class IV reuse 
water should be balanced with the cost of providing any additional treatment required at the 
treatment plant for discharge of all flow to the river. The previous sections on Secondary and 
Tertiary Treatment addresses the ability of the proposed technologies to meet Class IV reuse 
standards. 

Winter Peak Flow-Driven Reuse 

Reuse can also be used as a tool to reduce peak flows through the outfall at ultimate build-out. 
As described earlier, the capacity of the existing outfall falls short of projected peak flows to the 
treatment plant by approximately 3 mgd. Rather than provide a second outfall or rehabilitate the 
existing outfall to accommodate higher peak flows, a reuse program could be targeted at 
reducing the winter peak flows to the river. 

Because the peak flow season does not coincide with typical irrigation needs, this type of reuse 
program would target high water use industrial customers with year-round demands. 

Required Facility Improvements 

The Tertiary Treatment section of this chapter described the facilities necessary to meet both 
process and reuse needs. It is highly likely that improvements in solids processing (e.g., the 
addition of dewatering with the return of dewatering centrate) will require chemical coagulation 
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in order to maintain a high transmissi'vity in the UV disinfection channel. Therefore, the first 
condition required for DEQ approval will be met. 

Effluent chlorination will be necessary to meet DEQ's second requirement. Depending on the 
extent of the reuse program, this could be provided through a small sodium hypochiorite feed or 
on-site generation system. Flow will need to be diverted to effluent chlorination downstream of 
UV disinfection to avoid potential fouling of the UV lamps. 

Additional facility requirements such as conveyance, pumping, and off-site storage will need to 
be examined on a case-by-case basis. 
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Cost Tables 
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Headworks 

• Phase I Phase 2 Phase 3 

2004 2015 2015 

Excavation $ 8,000 $ - $ - 

Structure $ 212,800 $ - $ - 

New Flow Split $ 75,000 $ - $ - 

Piping and Valving $ 25,000 $ 7,500 $ 7,500 

Screen $ 234,000 $ 234,000 $ 234,000 

Washer Monster $ 84,000 $ - $ - 

Addi Equipment (Conveyer) $ 25,000 $ 25,000 $ - 

Sitework @ 20% $ 132,760 $ 53,300 $ 48,300 

Electrical and Controls@ 30% of equipment $ 102,900 $ 77,700 $ 70,200 

Subtotal A $ 891,460 $ 397,500 $ 360,000 
Misc. Costs Not Itemized (30% of B) $ 267,438 $ 119,250 $ 108,000 

Subtotal B $ 1,158,898 $ 516,750 $ 468,000 
Mobilization and Bonds (8% of A) $ 92,712 $ 41,340 $ 37,440 

Contractor's Overhead and Profit (15% of A) $ 173,835 $ 77,513 $ 70,200 

Subtotal C $ 1,425,445 $ 635,603 $ 575,640 
Engineering, Legal, Admin. (25% of C) $ 356,361 1 $ 158,901 $ 143,910 

Total Capital Cost $ 1,781,8061 $ 794,503 $ 719,550 
Present Worth Capital Cost $ 1,647,380 $ 477,158 1 $ 432,143 
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Primary Treatment Alternatives 

Improvement 

Immediate 
Improvements Altem"fve 1 Mten'itve 2 Aitenalve 3A Afterrsive 38 

4.0 mqd 7.0 mgd 4.0 mgd 7.0 mqd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mqd 

Pping Mods $ 	50,000  
°um trough flushing $ 	50,000 
Plmay Clarifiers  
General Conditions $ 	50,000 $ 	25,000 $ 	20,000 $ 	35000 $ 	20,000  
Oemolition $ 	100,000 __________ $ 	100,000 $ 	150,000  

ruipnient ___________ 240.000 $ 	120.000 $ 	320.000 S 	160,000 $ 	320.000  
Concrete  200,000 100,000  $ 	150,000  
Misc. Items  100,000 $ 	50,000  $ 	100,000  

Piping and Valving  130,000 65,000 $ 	170.0001 $ 	100,000 $ 	170,000  
overs $ 	351,8001 $ 	175,900 $ 	351,800 $ 	175,900  

Pt4rnaiy Sludge Pump Station  _____ 
Pumps  50,000 $ 	25,000 $ 	15,000 $ 	10,000 $ 	15,000  

Piping 	Valving  130,000 65,000 $ 	170,000 $ 	100,000 $ 	170,000  
ousing/Concrete  200,000 $ 	100,000 $ 	50,000 $ 	150,000  
tvwortc20% $ 	20,000 220,000 $ 	110,000 $ 	239,360 $ 	196,180 $ 	229,360 $ 	35,180 $ 	30,000 $ 

lrtsicat and ConIvoIs30%ofeouioment $ 	- 165,000 $ 	82,500 $ 	202,500 $ 	111,000 $ 	202,500 S 	- 

- h-'ate Sedimentation  $ 	793,381 $ 	806,694 $ 	806,694 

' cavation  
'iuipment __________ __________ __________ $ 	249,480 $ 	249,480 $ 	249,480 

Concrete __________ ________ _________ _________ $ 	291,060 $ 	291,060 $ 	291,060 

feel  ________  
Lbor __________ ________ ________ _________ _________ $ 	69,889 $ 	83,202 83,202 

Pining and Valving __________ ________ ________ _________ _________ $ 	108,108 $ 	108,108 108.108 
Pumps _________ ________ _________ - _________ $ 	74,844 $ 	74,844 74,844 

Slework 	20% - 
___________ 

- $ 	- . $ 	. $ 	- $ 	317,353 $ 	322,677 322,677 

lectrical and ControIsi' 15% of eguigment - - . - $_ 	- 5 	- $ 	108,524 $ 	108,524 108.524 
SubtotalA 120,000 $_1,485,000 742500 1,638,660 $ 1,288,080 $ 1,578,660 $ 	2,223,715' $ 2,224,588 $ 2,044,588 

(Sc. Costs Not Itemized (30% of A) '36,000 5 	445,500 S 	222,750 491.5981 $_,424  $ 	473,5981 $ 	667,116 $ 	667,377 $ 	613,377 
btotal B 156,000 $_1,930,500 965,250 3,130,258 14,4 $ 2.052.2581 $_2,890,835 $ 2,891,965 52,657,965 

M'btlization and Bonds (8% of B) 12,480 5 	154,440 77.220 S 	170.421 _1,3,11 5 	164.181 $ 	231.267 5 	231.357 5 	212.637 
Ccntractors Overhead and Profit (15% of B) 23,400 $ 	289,575 144,788 319,539 307,839 $ 	433,625 $ 	433,795 $ 	398,695 
Subtotal C $ 	191,880 $_2,374,515 1,187,258 2,620,217 49 $ 2,524,271 $ 	3,555,721 $_3,557,117 $ 3,269,291 

pgineeving. Legal, Admin. (25% of C) 47.970 $ 	593,629 296,814 655.054 5110 631.069 $ 	888.932 $ 	889,279 $ 	817.324 
Tctal Capital Cost 239,850 5_2,968,144 1,484,012 $ 3,275,212 $_3,155,347 $ 4,444,658 $_4,446,396 $ 4,086,621 

Present Worth Capital Cost 239,850 $_3,744,200 891,300 J 3,028,200 • 1,546,20') $2,917,300 $ 	2,669,300 $4,110,900 $3,454,300 

'M Costs  _____ _____ _____ _____  
nergy $ 	2,614 $ 	6,535 $ 	3,485 $ 	5,228 $ 	3,485 $ 	8,673 $_8,079 $ 	14,138 

terials  $ 	4,800 $ 	7,200 $ 	6,400 $ 	9,600 $ 	6,400 $ 	9,304 $_2,904 $ 	5,808 

abor  $ 	2,040 $ 	5,100 $ 	2,160 $ 	5.400 $ 	2,160 $ 	6,084 $_12,169 $ 	18,355 
'emicats 4.4,238 5_88,476 $_162,206 

Annual O&M Total  $ 	9,454 $ 	18,835 $ 	12,045 $ 	20,228 $ 	12,045 $ 	68,299 $ 111,627 $_200,566 

&MPresentWorth(4%,l3years)  $ 	94,404  5 	120,280 $ 	120,280  5_1.114.669 _ 

M Present Worth (4%, 20 years) - $ 	255,973 $ 	274,905  $ 	928,209  $ 2,724,948 

r'tal Present Worth - $ 	2,838,604 $ 1,147,273 $ 3,148,480 $ 1,821,105 $ 3,037,580 $ 	3,597,509 $ 5,225,569 $ 5,179,248 

otal Alternative Present Worth  $ 	2*850 $ 	 3,985,871 $ 	 4,969,585 $ 	 6,635.089 1 $ 	 10,404,817 
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DRAFT 

Secondary Treatment Alternatives 

Improvement 
Alternative 1-Activated 

Sludge Alternative 2- MBR Alternative 3- BAF 

4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 

Aeration Basin Tank $ 1,200,000 $ 3,200,000 1,200,000 $ 	- $ - $ - 

Secondary Clarifier $ 1,300,000 $ 2,600,000 1,300,000 $ 	- $ - $ - 

Treatment Equipment (MBR, BAF) $ - $ - - $8,400,000 $ 1,890,000 $ 2,520,000 

Other Equipment (Pumping,Blowers,etc.) $ 800,000 $ 2,000,000 - $ 	- $ 1,000,000 $ _2,000,000 

RAS/WASPump Station $ - $ 825,000 - - 

Flow SplitModification 50,000  $ 80,000 - 80,000 _ 

PipingandVaMng 125,000 $ 250,000 $ 80,000 125,000 150,000 $ 175,000 

PrimaryEffluent Pumping $ - - - - $ 200,000 $ 160,000 

BackwashStorage $ - - $ - - $ 450,000 $ 450,000 

tework@20% $ 695,000 1,775,000 532,000 $ 	150,000 $ 754,000 $ 1,061,000 

lectrical and Controls@ 30% of equipment $ 667,500 1455,000 414,000 $ 	2,557,500 $ 912,000 $ 1.408,500 

ubtotal A $ 4,837,500 $12,105,000 $ 3,606,000 $ 11,232,500 5,436,000 $ 7,714,500 

isc._CostsNotltemized(30%of A) $ 1,451,250 $ 3,631,500 $ 1,081,800 $ 	3,369,750 1,630,800 $ 2,332,350 

Subtotal B $ 6,288,750 $15,736,500 $ 4,681,800 14,602,250 . 7,066,800 $ 10,106,850 

MobilizatlonandBonds(8%ofB) $ 503,100 $ 1,258,920 $ 375,024 1,168,180 $ 565,344 $ 808,548 

Contractor'sOverheadandProflt(15%ofB) $ 943,313 $ 2,360,475 $ 703,170 2,190,338 $ 1,060,020 $ 1,516,028 

Sibtotal C $ 7,735,163 $ 19,355,895 5,765,994 $ 17,960,768 $ 8,692164 $ 12,431,426 

nqineerinq, Legal, Admin. (25%ofC) $ 1,933,791 $ 4,838,974 $ 1,441,499 $ 	4,490,192 $ 2,173,041 $ 3,107,856 

otal Capital Cost $ 9,668,953 $ 24,194,869 7,207,493 $ 22,450,959 $ 10,865,205 $ 15,539,282 

Present Worth Capital Cost $ 8,939,500 $ 14,530,800 6,663,700 $ 13,483,500 $ 10,045,500 $ 9,332,500 

O&M Costs  
Energy $ 7,913 $ 13,696 7,913 13,696 10,939 16,722 

Materials $ 16,000 $ 40,000 - 420,000 57,800 90,400 

Labor $ 6,240 $ 6,240 15,600 15,600 15,600 $ 15,600 

Chemicals $ - $ - - - - $ - 

Annual O&M Total 30,153 1 $ 59,936 $ 23,5131 $ 	449,296 $ 84,339 $ 122,722 

O&M Present Worth (4%, 13 years) 301,098  $ 234,793  $ 842,182  

O&MPresentWorth(4%,2oyears) 1 $ 814, 1 $6,106,074 $ 1,667,830 

TotalPresent Worth $ 9.240,5981 $ 15,345,345 $ 6,898,493 1 $19,589,574 $10,887,682 1 	$_ 11,000,330 

Total Alternative Present Worth $ 24,585,942 $ 26,488,0671 $ 21,888,011 
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Tertiary Treatment Alternatives 

Improvement Alterrtive I Alternative 2 Alternative 3 

4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 

Filtration Facilities  
Excavation  
Demolition  
Equipment $ 122,000 $ 75,000 $ 	470,000 $ 360000 $ 297,000  

Concrete $ 71,000 $ 48,000 $ 346,500  

Steel $ 35,0001 $ 24,000  

Labor $ 258,0001 $ 
..
_172,000 $ 	58,500 $ 43,700 $ 112,000  

Piping and Valving $ 168,000 100,000 $ 	75,000 $ 50,250 $ 128,700  

Pumps $ 25,000 15,000 $ 	40,000 $ 26,800 $ 89,100  

Housing  $ 	400,000  

Siteworlc 	20% $ 135,800 1 $ 86,800 $ 	128,700 1 $ 96,150 194,660  

EIectricalandContmls30%ofequipment $. 94,5001 $ 57,000 175.5001 $ 131,115 258,390 1 
SibtotalA S 909.3001 $ 577,800 1,347,7001 $ 708,015 S 1,426,350 1 $ - 

sc. Costs Not Itemized (30% ofA) 272,7901 $ 173,340 404,3101 $ 212,405 427,905 $ - 

Subtotal B S 1,182,090 $ 751,140 $ 	1,752,010 $ 920,420 1,854,255 1 $ - 

MobrlizationandBonds(8%ofB) 94,567 $ 60,091 $ 	140,161 $ 73,634 148,340 $ - 

Contractor'sOverheadandPro8t(15%of8) 177,314 $ 112,671 $ 	262,802 $ 138,063 1 278,138 1 $ - 

Subtotal C 1,453,971 $ 923,902 2,154,972 1,132,116 $ 2,280,734 $ - 

E'igineerinq, Legal, Admin. (25% of C) 363,493 .$ 230,976 538,743 283,029 $ 570,183 $ - 

Total Capital Cost $ 1,817,463 $ 1,154,878 2,693,715 1,415,145 $ 2,850,917 $ - 

resent Worth Capital Cost 1,680,300 .$ _693,600 2,490,500 849,900 $ 2,635,800  

O&M Costs  
Energy $ 1,767 $ 2,738 7,008 $ 11,680 $ 9,227 $ 18,454 

Materials $ 5,325 $ 8,554 5,850 $ 10,221 $ 10,296 $ 10,296 

Labor $ 1,789 $ 3,025 4,200 $ 7,000 $ 5,962 $ 12,179 

Chemicals _________ $ 4,851 $ 50,125 

Annual O&M Total $ 8,881 $ 14,317 $ 	17,058 $ 28,901 $ 30,336 $ 91,055 

O&MPresent Worth (4%,13 years) $ 88,683  $ 	170,335 _________ $ 302,924  

O&M Present Worth (4%, 20 years) 
_ 

$ 194,573 $ 392,767 $1,237,461 

Total Present Worth $ 1,768,983 1 $ 888,173 1 $ 	2,660,835 $ 1,242,667 $ 2,938,724 $ 1,237,461 
Total Alternative Present Worth $ 2,657,155 1 $ 3,903,502 1 $ 4,176,185 
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Disinfection Alternatives 

Improvement 

Alternative 1- Medium 
Pressure UV 

Alternative 2-Low Pressure 
High Output UV 

Alternative 3-Sodium 
. _JypochIorite 

.4.0 mgd 7.0 mgd 4.0 rngd 7.0 mgd 4.0 mgd 7.0 mgd 

Demolition 50,000 $ 	- $ 	. - 
Chlorine Contact Channel  - 92,200 $ 	- $ 	- $ 
Chlorine Contact Basin $ 	- $ . $ - $ 291,000 $ 190,500 

IV Disinfection Equipment V289,000  - 233,903 $ 	233,903 $ 	- $ 

Flow Split 
Flow Metering Equipment $ 	- $ - $ 	. $ 	- - 
Storage Tanks $________ $ 	- - - $ 	6,000 4,500 

Storage Building $ . $ 	- - - $ 	225,000 $ - 
Pumping and Piping $- $ 	- $ - - $ 	57,200 $ 
Sodium Bisulfite Feed $ 	- $ 	- $ - . $50600 $ 19,000 

scellaneous Equipment $ 	- $ 	- $ - - $ _j. $ - 
itework 	20% $ 	100,240 $ 	- $ 75,221 46,781 104. $ 39,000 

ectrical and ConfroIs( 	30% of equipment $ 	114,360 $ 97,831 70,171 $ 	154,800 $ 57,150 

btotal A $ 	715,800 $_________ $ 549,154 350,854 903. $ 310,150 

sc.Costs Not Itemized (30% of A) $ 	214,740 $ 	- 164,746 105,256 271, $ 93,045 

btotal B $ 	930,540 $• $ 713,901 456,111 $ 1,174,420 $ 403,195 

Mobilization and Bonds (8% of B) $ 	74,443 $ 	- 57,112 36,489 93,954 $ 32,256 

C 	tractor's Overhead and Prollt (15% of B) $ 	139,581 $ 	- 107,085 68,4171 $ 	176,163 $ 60,479 

btotal C $ 	1,144,564 $• 878,098 561.016 1,53 495,930 
ngineering, Legal, Admin. (25% of C) $ 	286.141 $ 	- $ 219.524 140,254 361,134 $ 123,982 

Total Capital Cost $ 	1,430,705 $ $ 1,097,622 701,270 1 J!! $ 619,912 
Present Worth Capital Cost $ 	1,322,900 $______ $ 1,014,800 421,200 $ 11,669.400 $ 372,300 

0814 Costs  
Energy $ 	12,075 $ 	24,150 $ 7,913 13696 5,751 10,064 

Materials $ 	2,000 $ 	4,000 $ 1,600 3,200 2,500 3,500 

Labor $ 	6,240 $ 	6,240 $ 12,480 6,240 9,360 9,360 

Chemicals $ 	- $ 	- $ - - $ 	- - 
Annual 0814 Total $ 	20,315 $ 34,390 $ 21,993 $ 	23,136 $ 	17,611 22,924 
0814 Present Woith (4%, 13 years) $ 	202,858  $ 219,615  $ 	175,855  

0814 Present Worth (4%, 20 years)  $ 	467,371 __  $ 	314,421 $ 311,542 

Total Present Worth $ 	1,525,658 $ 	467,371 1 $ 1,234,4151 $ 	735,621 $ 1.845,2551 $ 683,842 
Total Alternative Present Worth $ 1,993,030 1 $ 1,970,036 $ 2,529,097 
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Sludge Thickening Alternatives 

Improvement 

Alternative IA 
GBTs (conventional/MBR) 

Alternative I B 

GBTs (Co-thickening) 
4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 

GBTs and associated facilities  

GBTs $ - $ - $ 250,000 $ - 
Housing $ - $ - $ 465,000 $ - 
Piping and Valving  $ 50,000  

Sitework @ 20% $ - $ - $ 153,000 $ - 
Electrical and Controls @? 30% of equipment $ - $ - $ 75,000 $ - 
Subtotal A $ - $ - $ 993,000 $ - 
Misc. Costs Not Itemized (30% of A) $ - $ - $ 297,900 $ - 
Subtotal B $ - $ - $ 1,290,900 $ - 
Mobilization and Bonds (8% of B) $ - $ - $ 103,272 $ - 
Contractor's Overhead and Profit (15% of B) $ - $ - $ 193,635 $ - 
Subtotal C $ - $ - $ 1,587,807 $ - 
Engineering, Legal, Admin. (25% of C) $ - $ - $ 396,952 $ - 
Total Project Cost $ - $ $ 1,984,800 $ - 
Present Value Project Cost 	. $ - $ - $ 1,835,100 $ - 
O&M Costs  
Energy $ 1,120 $ 2,240 $ 2,240 $ 3,360 

Materials $ 2,500 $ 5,000 $ 5,000 $ 7,500 

Labor $ 18,720 $ 37,440 $ 37,440 $ 56,160 

Polymer $ 5,891 $ 10,948 $ 10,175 $ 18,788 

Annual O&M Total $ 22,340 $ 44,680 $ 44,680 $ 67,020 

O&M Present Value (4%, 13 years) $ 557,267  $ 1,114,534  

O&M Present Value (4%, 20 years) L $ 1,116,902 $ 1,675,354 

Total Present Value $ 557,2671 $ 1,116,902 $ 2,949,634 $ 1,675,354 

Total Alternative Present Value $ 1,674,000 $ 4,625,000 
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Sludge Digestion Alternatives 

Improvement Altereative I Alterr'tve 1 Alternative 2A Alternt've 28 Alternative 2C 

4.0 mgd 7.0 rnqd 4.0 mqd 7.0 mgd 4.0 mgd 7.0 mgd 7.0 mgd 4.0 mgd 7.0 mqd 

Diqesters 
Process equipment $ 	60,000 60,000 $ 	120,000 $ 	60.000 170.000 $ 	Q0  $ 	85,000 1(0000 85000 

Digester tanks $ 	635,000 $ 	635,000 $ 1270,000 $ 	635,000 760000 $ 	 Q!)° 

r4-Omqd 

$ 	380,000 7 fl 000 380,000 

Piping and Valving $ 	10,000 $ 	10,000 $ 	20000 1 	10,000 33,000 j0  16,500  fl0 16,500 

Misc. Items $ 	61,000 $ 	61,000 $ 	100,000 $ 	61,000 184,000  $_ 	92,000 _184 000 92,000 

Control building  
p-ssepuiprnent ___ ________ 116,000 116,000 1 	58,000 _liouuO $ 	58,000 

Housing ___ _________ ________ ________ 500,000 500,000 850 000 

PipinqandVaMng ___ ______ ______ 94,000 $,910 94,000 47,000 04000 47,000 

Class A Alternatives ___ 
Pocess equipment 

k$ 287 .700 

___ - 715,000 

Siteworki20% ,200 153. 302,000 153,200 371,400 $j,7 514,400 135,700 701,400 135,700 

E'ectricatandControlsI)30%oteqUiPrfleflt ,300 39 72,001) 39,300 17Q , lflQ 89600 393,600 1 	89,600 674,l0fl 89,600 

SubtotalA ,000 959 1,884,000 959,000 2.408,000 $904,000 3,480,000 904,000 4,'0 904,000 

P'isc. Costs Not Itemized (30% of A  287 565.200 287.700 ,$ - "00 S 	271.200 1.044.000 271,200 1,464,900 271.200 

Subtotal B $ 1,247,000 1 $ 	1,247,000 $7,449,000 $1,247,000 $3 	fl,esO $1,175,000 4,524,000 $1,175,000 6,348,000 1,175,000 

'obilization and Bonds (8% of B) S99.760 , 99,760 S 	195.920 99.760 $_94,000 S 	361.920 94.000 507,840 94,000 

Conlractor'sOvetheadandProfitfl5%ofB) 1 	187,050 187,050 367,350 S 	187.050 ,} 	469.500 $_176,250 678,600 176250 952,200 176,250 

Subtotal C 11,533,810 1,533,810 $3,012,270 $1,533,810 $3,849,800 $1,445,250 5,564.520 1,445,250 7,808,040 $1,445,250 

Eiaineenng, Legal. Adrnin. (25% of C) 383,453 383.453 753.068 383.453 $ 	962.475 $_3.61.313 1.391.130 S 	361.313 S 	1.952.010 361.313 

Total Prolect  Cost 11,917263  1.917,263 3,765,338 1,917,263 $4,812,375 $ 1,806,563 6,955,650 $1,806,563 9,760,050 $1,806,563 

Present Value Prolect Cost 11,772,600 1,151,500 3,481,300 $ 1,151,500 $4,449,300 $_1,085,000 $ 	6,430,900 $1,085,000 9,023,700 11,085,000 

O&M Costs  
Enemy 101,741 125,812 72,283 91,073 $ 	19,251 $ 	24,064 ,$ 	40,077 $ 	53,890 ,$ 	95,237 $ 	123,965 

Materials S 	16.9801$ 23,107 14,629 20,129 $ 	8,619 $ 	10,417 $ 	13,119 $ 	15,917 28.619 $ 	35,417 

'thor 109,170 146,895 92,220 125,595 $ 	66.990 $ 	81,060 ,$ 	77,490 $ 	96,060 

Annual O&M Total 227,891 295,814 179,132 236,797 $ 	94,860 $ 	115,541 ,$ 	139,686 $ 	165,867 

O&M Present Value (4%.13 years) $5,684,725  4,468,440  32,366,287 $ 	3,484,471 _________ n005 
L8,2~,377 O&MPresent Value (4%, 20 years) _________ $ 7,394,757  $ 5,919,429 $ 2,888,293 __________ $ 4,146,342 

Total Present Value $ 7,457,325 $ 8546,257 $7,949,740 $7,070,929 $6,815,587 $ 3,973,293 $ 	9,915,371 $5,231,342 

Total Alternative Present Value 16,004,000 $ 	 15,021,000 1 $ 	 10,789,000 $ 	 15,147,000 $ 	 25,375,000 
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DRAFT 

Sludge Dewatering Alternatives 

Improvement 

Alternative I 
y Press 

Alternative 2 
Centrifuges 

Alternative 3 
Belt Filter Presses 

 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 

Dewatering Facilities 

Equipment 

M4.Omgd 

$ 	432,300 $ 1,375,000 $ 	715,000 $ 	715,000 $ 	357,500 

Pipeand Valves $ 	46,153 $ 	79,219 $ 	59,959 88,769 $ 	65,600 

Odor Control  $ 	175,000 175,00 

Dewatenng Building ,  $ 	685,000.  420,000  

Sitework @20% (if appropriate) $ 	213,828 $ 	462,8441  279,754  

Electrical and Controls ( 	30% of equipment $ 	148,243 $ 	143,536 $ 	436,266 232,488 241,131 $ 	126.930 

cubtotal A $ 1,431,200 $ 	622,000 $ 3,213,300 $1,007,400 $ 	1,919,700 550,000 

Mobilization and Bonds (8% of B) $ 	114,496 $ 	49,760 $ 	257,064 80,592 $ 	153,576 44,000 

Contractor'sOverheadandProfit(15%OfB) $ 	214,680 93,300 $ 	481,995 $ 	151,110 $ 	287,955 82,500 

Subtotal B $ 1,760,400 765,100 $3,952,400 $ 1,239,100 $ 	2,361,200 676,500 

Misc. Costs Not Itemized (30% of A) $ 	528,120 229,530 $ 1,185,720 $ 	371.730 $ 	708,360 202,950 

Subtotal C $2,288,520 994,630 $ 5,138,120 $ 1,610,830 $ 3,069,560 $ 	879,450 

E, Legal, Admin. (25% of C) ngineering $ 	572,130 $ 	248,658 $ 1,284,530 $ 	402.708 767,390 219.863 

Total Project Cost $2,860,700 $ 1,243,300 $ 6,422,700 $2,013,500 3,837,000 $1,099,300 

Present Value Project Cost $ 2,644,900 $ 	748,700 $ 5,938,100 $ 1,209,300 3,547,500 $ 	660,200 

O&M Costs  
Energy $ 	1,755 $ 	2,284 $ 	23,769 $ 	31,726 $ 	5,479 $ 	7,558 

Materials $ 	5,192 $ 	7,218 $ 	8,231 $ 	9,783 $ 	8,170 $ 	10,932 

Labor $32,500 $37,000 $45,000 $49,740 $70,410 $ 	87,555 

Polymer $ 	58,096 $ 	99,732 $ 	58,096 $99,732 $58,096 $ 	99,732 

Annual O&M Total $ 	97,543 $ 	146,234 $ 	135,095 $ 	190,981 $142,155 $ 	205,776 

O&M Present Value (4%,13 years) $2,433,199  $3.369,949  $3,546,040 

6&MPresentValue (4%,20years)  $3,655,546  $4,774,133  $5,143,981 

TotalPresentValue $5,078,099 1 $4,402,246 $9,308,049 $ 5,983,4331 $ 	7,093,5401 $5,804,181 

Total AlternativePresent Value $ 	 9,480,0001 $ 15,291,000 1 $ 	_12,898,000 
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DRAFT 

Sludge Storage Alternatives 

Improvement 

Alternative 1 
Add Cake Storage, 

Keep Liquid Storage 

Alternative 2 
Add Cake Storage, 
Phase-Out Uguid 

Alternative 3 
Dried Biosolids Storage 

4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 
Storage and Land Application Facilities  
Digested sludge storage tank $ 650,000  
Cake Storage Building $ 820,000 $ 	880,000 $ 920,000 $ 900000  
Equipment $ 280,000 $ 	320,000 $ 300,000 $ 360,000  
Sitework 	20% $ 56,000 $ 	64,000 $ 60,000 $ 72,000 $ - $ - 
Electhcal and Controls 	30% of equipment $ 84,000 96,000 $ 90,000 $ 108,000 $ - $ - 
Subtotal A $ 1,240,000 $ 1,360,000 $ 2,020,000 $ 1,440,000 $ - $ - 
Misc.CostsNotItemized(30%of B) $ 372,000 $ 	408,000 606,000 $ 432,000 $ - $ - 

ubtotal B $ 1,612000 $1,768,000 $ 2,626,000 $ 1,872,000 $ - - 
WobilizationandBonds(8%ofB) $ 128,960 $ 	141,440 $ 210,080 $ 149,760 $ - - 
Contractor's Overhead and Profit (15% of B) $ 241,800 $ 	265,200 $ 393,900 $ 280,800 - - 

ibtotal C $ 1,982,760 $ 2,174,640 $ 3,229,980 $ 2,302,560 - - 

iqineering,Legal,Admin.(25% of C) $ _495,690 $543,660 $ 807,495 $ 575,640 $ - 

otal Capital Cost $ 2,478,450 
_ 

$_2,718,300 $ 4,037,475 $ 2,878,200 $ - - 
Present Worth Capital Cost $ 2,291,466 $ 1,632,541 $ 3,732,873 $ 1,728,572 . - - 

O&M Costs  
nergy  

Matedals  
Labor $ 5,250 $ 	7,500 $ 3,000 $ 4,500 $ 3,000 $ 4,500 
Annual O&M Total $ 5,250 $ 	7,500 $ 3,000 $ 4,500 $ 3,000 $ 4,500 
O&MPresentWorth(4%,l3years) $ 130,961 $ 74,835 $ 74,835  
O&M Present Worth (4%, 20 years) __]187,485

_____ 
 $   $ 112,491  $ 112,491 

TotalPresent Worth $ 2,422,427 $ 	 820,025 $ 3,807307 It 1,841,063 1 $ 74,8351 $ 112,491 
Total Alternative Present Worth $ 1,2.153 $ 5,614171 $ 182326 
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Chapter 6. Site Master Planning 

Introduction 
The objective of this chapter is to define a long-term plan for development of the wastewater 
treatment plant site. Facilities are defmed by the size and capacity requirements of the service 
area and the treatment process analysis conducted in earlier chapters. Site master planning 
combines this analysis with input from City staff and leaders, and engineering assessments of site 
development opportunities and constraints. 

Wastewater Treatment Plant Site 
The existing Wilsonville WWTP is located in south Wilsonville, just north of the Willamette 
River, and just west of 1-5. An aerial view of the plant (take prior to the most recent plant 
expansion) is shown in Figure 6-1. Residential neighborhoods are situated to the north, west, 
and south of the plant site. An Oregon Department of Transportation (ODOT) maintenance 
yard is located on the plant's east boundary. 

Land Use and Zoning 

The plant site is comprised of two parcels, which are divided along a north-south line. All of the 
existing treatment facilities reside on the eastern parcel, with the exception of the administration 
building. The eastern parcel is currently zoned as "PF," or a Public Facility. Sewage treatment 
plants require a conditional use permit under Section 4.136(.03) of the Wilsonville planning and 
land development ordinance. However, the Section 4.136(.08)B of the ordinance states the 
following: 

"As part of either a permitted or conditional use, the Planning Commission may review 
and approve a Master Plan for an entire development or area ... Approval of a Master 
Plan would allow all uses provided in the Master Plan without further review. Minor 
changes which do not have off-site impact or increase visitor capacity may be reviewed 
by the Planning Director." 

The western parcel of the treatment plant is currently zoned as "Residential." Site planning 
alternatives assume that no new treatment facilities will be constructed in the western parcel to 
avoid re-zoning issues. 

General Site Planning Criteria 
The following section describes the site planning criteria developed by HDR and City staff, as 
well as development and process constraints to expanding the plant. Site planning criteria are 

qualitative in nature and a qualitative ranking of the criteria is shown in the alternatives 
discussion. 
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Setback and Height Restrictions 

Table 6-1 summarizes the setback and height restrictions for public facilities as stated in Section 
4.136 of the Wilsonville planning and land development ordinance. 

Table 6-I. Setback and height restrictions for publlc facilities in Wi/sony/lie.. 

Minimum setback distance as measured from property lines 

Front and rear yards 30 It 

Sideyards 10 ft 

Maximum height 35 It 

Since the maximum height of any new structures is 35 feet above grade, potential treatment 
facilities must not include structures higher than this limit without special provision. The 
highest structure in the expanded treatment plant will likely be the truck loadout attached to the 
cake storage facilities. Careful design of the cake storage facility should allow the City to comply 
with this limit. 

Significant Resource C)veriay Zone and Bicycle Path 

The southwest corner of the plant site includes a significant resource overlay zone (SROZ). 
Wilsonville's Planning and Land Development Ordinance define an SROZ as follows: 

"The delineated outer boundary of a significant natural resource that includes: a 
significant Goal 5 natural resource, lands protected under metro's Urban Growth 
Management Functional Plan Title 3 (Water Quality Resource Areas), riparian corridors, 
and significant wildlife habitat." 

As part of the permitting process for development in an SROZ, the applicant must submit a 
significant resource impact report (SRIR), which more specifically evaluates the natural resources 
and the impact of development in the SROZ. City staff have indicated that future plant 
expansions should avoid this part of the plant site given the effort that would be involved in the 
permitting of construction in this area. 

Currently, a bicycle/jogging path crosses through the southwest corner of the plant site. City 
staff have indicated that the plant property to the south of the path should be avoided in future 
plant expansions. The path also runs through the SROZ, which will not be developed in future 
expansions. Therefore, the southwest corner of the plant site is not considered for future 
expansions at this time. 

Hydraulics 

Energy efficiency is a priority for the City, and an effort was made in the development of 
• 	 potential site plans to rely on gravity flow as much as possible through the plant. The 
• 	 recommended plan includes Fuzzy Filters® for effluent filtration, which will likely operate in an 

upflow mode. Pumping will be required upstream of the Fuzzy Filters®, which provides 
flexibility in siting new filtration facilities. A detailed hydraulic analysis was not performed as 
part of this site planning effort. Chapter 7 describes a recommended study involving a detailed 
hydraulic analysis and refinement of the, site plan. 
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Topography 

Given the nature of the soils at the site and the steep slopes on the west and southeast sides of 
the plant, slope stability will be an important issue during future plant expansions. The north 
and northwest boundaries of the plant site include steep slopes that prohibit construction of 
facilities. Slopes in the southwest corner of the plant and just east of the main access road 
leading into the plant also present challenges for siting new facilities. Residential houses line the 
top of the slope on the west side of the plant, making construction in the slopes problematic. 
The recommended site plan will consider requirements to stabilize slopes. 

Geotechriical Issues 

Before the Wilsonville WWTP was constructed on the existing site, the State of Oregon 
operated a quarry in the vicinity of the plant. The quarry was closed when the rock being 
extracted became too large to use. The City later purchased the site and the Wilsonville WWTP 
was constructed in early 1970's. 

Geotechnical information has been collected as part of past plant construction projects. An 
investigation during the Phase III expansion (1979) found gravelly soils throughout the plant. 
At that time the water table was between elevation 92 and 94 feet, approximately 8 to 15 feet 
below the existing grade. The most recent geotechnical investigation was conducted in 1995 as 
part of the last plant expansion. Six test pits were excavated to the groundwater table 
(approximate elevation 92 feet). Boulders were encountered in all test pits at relatively shallow 
depths and some were characterized as large as small cars. City staff stated that large boulders 
were also encountered during excavation for the filter backwash manhole. The 1995 
geotechnical investigation revealed the presence of debris such as large pieces of concrete, rebar, 
and debris between the existing secondary clarifiers and UV channel at a relatively shallow depth 
(6 feet). In summary, the underlying strata at the plant site present many challenges for 
excavation and construction of new facilities. 

Soils at the plant site are relatively wet during much of the year and many of the proposed 
structures are at least partially below grade. Plant staff stated that extensive dewatering of 
groundwater was required for construction of the secondary clarifiers, which took place during 
the flood of February 1996. It is likely that dewatering of the groundwater will be required 
during construction of many of the recommended facilities, increasing the cost of construction. 

Proximity to Exis thig Structures 

Some of the proposed structures will be constructed below grade and involve a significant 
amount of excavation. Ideally, adequate distance between structures would be available to allow 
excavation cuts to be laid back at a slope of two to one or more. If adequate space is not 
available, more expensive construction techniques, such as sheet pile shoring, may be required. 
Of particular concern is the problem of driving sheet piling in areas known to contain large 
boulders. Access roads between structures are also required and are discussed in more detail 
below. 

Aesthetics 

Plant aesthetics are a priority for Wilsonville, given that some of the nearby residents view the 
plant from their homes. Blending the wastewater facilities into the surroundings is an important 
consideration for the site master planning effort. This is typically accomplished by screening 
major facilities with trees or other plants and using architectural treatment on structures. 

Chapter 6— Site Master Plan 	 \Mlsonville Wastewater Faality Plan 

November 4, 2002 	 Page 6-4 



DRAFT 

Potential Odor Impacts 

Solids handling and processing facilities and the headworks have the potential to generate the 
most odors at the plant. New and existing primary clarifiers will continue to be covered and 
ventilated to odor control facilities. 

Residential houses are in close proximity to the north and southeast of the plant site, and odors 
are a major concern for residents living next to the plant. Site layouts should locate treatment 
processes with the most potential for odor away from and provide adequate barriers to minimize 
the potential for odors to leave the plant. In addition to locating optimally on the plant site, 
major odor-producing facilities (such as dewatering and biosolids storage) will be enclosed and 
foul air treated in the existing or an expanded biofilter. 

Lighting Impacts 

Minimizing off-site lighting impact is important to the plant neighbors. While it is necessary to 
provide adequate on-site lighting for plant operations, off-site lighting and glare should be 
minimized. 

Noise Impacts 

Due to the pumps and mechanical equipment that will be added during future plant expansions, 
minimizing potential noise impacts to the surrounding community is important. Equipment 
such as variable frequency drives and dewatering centrifuges can generate significant amounts 
noise. Fortunately, new equipment planned for plant improvements will be located inside 
buildings and gallery spaces designed for machines. 

Access and Operational Convenience 

Access for biosolids hauling trucks, vactor trucks, chemical delivery trucks, and maintenance 
vehicles is crucial for plant operations. Roads and access ways with adequate turning clearance 
must be provided through the plant. Key access points include the dewatered biosolids cake 
storage/truck loadout facility, chemical delivery points (thickening, dewatering, and filtration) 
the maintenance shop, drying beds, and the administration building. All of the proposed site 
layouts include access roads for these key points in the plant. 

The ability to easily walk between different units of the same treatment process is also an 
important criteria for plant staff. Preference is given to site layouts that keep similar units 
relatively close to one another. 

Construction Phasing/Sequencing 

Continued operation of existing treatment facilities during the construction of new facilities is 
required to meet the City's permit. Construction of new facilities will require a phased approach 
that allows continuous plant operation during construction. All proposed site plans must meet 
this requirement. However, some site plans may provide an easier transition during future 
expansions, and hence will be considered more desirable. 

Specific Site Planning Criteria for Unit Processes 
The following section describes the siting requirements for individual unit processes. The 
discussion begins with the most critical processes in terms of location and describes the most 
important siting criteria for each. 
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Dewatered Biosolids Cake Storage 

The proposed dewatered biosolids cake storage building and associated equipment represent the 
largest single new unit in terms of footprint. Odor control and access are also important site 
planning considerations for this facility. 

The new building will be partially constructed in the early stage of the plant expansion and 
expanded in the last phase of plant expansion. Logical phasing of the construction of the cake 
storage facility with the broader plant expansion is critical to maintaining plant operations and 
minimizing disruptions. Locating the building in close proximity to biosolids dewatering 
facilities will minimize solids conveyance requirements, odor potential, and operating costs. 
Given the land use restrictions at the plant, the facility must be designed to be less than 35 feet 
high. 

Biosolids Dewatering and Centra re/Filtrate Storage 

Biosolids dewatering and centrate/filtrate storage facilities will most likely be housed together in 
an enclosed building. Odor control is an important consideration in siting this facility. Siting 
this building in close proximity to the existing and proposed digestion and liquid biosolids 
storage facilities and the proposed cake storage facilities is preferable. . This minimizes piping 
and conveyance requirements, as well as operating costs. 

Chemical deliveries to the dewatering building are required and access roads must be provided 
for this purpose. Truck access is also important for equipment removal when repairs, 
replacement, and installation of new units during long-term expansions are necessary. 

Solids Stabilization and Liquid Biosolids Storage 

Odor potential and aesthetics are important factors in siting the proposed anaerobic digesters. 
Potential digester foaming events also present challenges in terms of aesthetics and odor 
potential. The ideal location of the anaerobic digesters is in close proximity to the existing 
thickening facilities, the existing and proposed primary clarifiers, and the proposed dewatering 
facilities. The liquid biosolids storage tank will be located next to the anaerobic digesters in all 
site layout options, as this is its most logical location. 

Primary Treatment 

The recommended plan involves retrofitting the existing primary clarifier/digester and 
constructing a third clarifier in the last phase of expansion. To maintain hydraulic distribution 
between units, the third clarifier should have a hydraulic distribution structure upstream of it so 
that there is a proper distribution of flow and loading between clarifiers. Geotechnical issues are 
also important, as the foundation of the new clarifier will extend approximately 16 feet below 
grade. Odor potential from the new clarifier should will be addressed with covers and not be an 
issue, as it will be covered and connected to the existing compost biofilter. 

Filtration 

The recommended plan involves a new pumping facility to convey secondary effluent to filters. 
Therefore, locating the filters near the secondary clarifiers and UV disinfection channel is not an 
overriding constraint in terms of plant hydraulics. 

The effluent filters, pumps, and associated equipment will be housed inside a building, so noise 
impacts will be limited and aesthetic issues are not a major concern. 
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Secondary Treatment 

A third secondary clarifier and a third aeration basin is included in the recommended plan. The 
location of the clarifier is more critical given its size, shape, and plant hydraulics. To provide 
an equalized gravity flow split between the aeration basins and the new clarifier, a properly 
designed flow control structure should be provided. Locating the third secondary clarifier near 
the existing secondary clariflers will make the design of the flow control structure less difficult.. 
Geotechriical issues are also a major concern given that the clarifier is expected to be 
approximately 16 feet below grade, depending on its location. The new clarifier should be 
located away from steep slopes if possible to minimize the need for a retaining wall. 

All site layout alternatives assume that the proposed third aeration basin will be located on the 
east side of the existing aeration basins. Geotechnical and construction issues are extremely 
important given that the third basin will be built directly next to the existing aeration basin to the 
east. 

Hea dworks 

The recommended plan includes expansion of the headworks facilities. Given the plant 
hydraulics, the strategic location for all new fine screens and screenings handling facilities is next 
to the existing headworks. The entire headworks will be enclosed and landscaped to mitigate 
visual impacts. The proposed headworks building will be ventilated and odor control will be 
provided via the compost biofilter. 

Alternative site plans leave space for a future grit removal facility, should this process be found 
to be necessary in the future. Potential approaches include primary sludge degritting process or 
a liquid stream inertial separation system. While the existing plant does not have grit removal 
facilities and relies on influent fine screens, the sensitivity to grit accumulations within treatment 
processes will increase with the addition of anaerobic digesters. 

Disinfection 

The second TJV disinfection channel is assumed to be located next to the existing channel. 
Geotechnical issues are a concern, given that the channel will be approximately 15 feet below 
grade. 

Site Layout Options 
Based on the criteria discussed in the previous section, two alternative site layouts were 
developed. These site plans accommodate ultimate build-out of the service area, and identify the 
location and phasing of facilities required in the short- and long-term. 

Figures 6-2 and 6-3 show proposed site planning alternatives 1 and 2, respectively. Facilities are 
shaded to distinguish between existing structures and future facilities constructed in initial and 
ultimate plant expansions. The advantages and disadvantages of the alternative layouts are 
discussed below in relation to siting criteria. 

Setback and Height Restrictions 

Both alternatives comply with setback and height requirements. Therefore, the alternatives are 
equal with respect to these criteria. 
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Significant Resource Overlay ,  Zone and Bicycle Path 

Neither alternative has any future facilities in the SROZ of south of the bicycle path. Therefore, 
the alternatives are equal with respect to these criteria. 

Hydraulics 

A proper distribution of flow between similar units is critical to plant operations. Flow 
proportioning structures will be required for the primary and secondary clarifiers. Of the two 
alternative site plans, designing such a structure would be more challenging in Alternative I 
given that the third primary clarifier will be located in a hillside (See Figure 6-2). 

Topography 

Both alternatives are similar with respect to excavation into the surrounding hillsides. 
Alternative I shows the third primary clarifier to be constructed into the hillside just east of the 
access road leading to the Administration Building, while Alternative 2 places the cake storage 
facilities in this location. Although the cake storage building is a larger facility, the primary 
clarifier would be built about 16 feet below grade. Both alternatives place the third secondary 
clarifier partially into the hillside just north of the SROZ and the bicycle path. 
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Geotechnical Concerns 

Both alternatives involve construction of recommended facilities into the hillside just east of the 
access road leading to the Administration/Operations Building (See Figures 6-2 and 6-3). A 
retaining wall will be required for either alternative. Slope stability needs to be investigated and 
an appropriate design prepared. 

Alternative I involves constructing a primary clarifier into the hillside near the existing shop (see 
Figure 6-2) and will involve excavation approximately 16 feet below the elevation at the toe of 
the slope. This will require a large, expensive retaining wall to stabilize the slope and access road 
above. Another option would be to construct a rectangular primary clarifier at this location, 
with the width parallel to the slope. Although a retaining wall would still be required, this 
approach could significantly reduce the construction cost of the third primary clarifier. 

Alternative 2 shows the dewatered biosolids cake storage building just east of the access road 
and into the hillside, presenting geotechnical issues similar to those described above. The 
building slab will likely be constructed on grade, requiring less excavation than a primary 
clarifier. A cost-saving option would be to construct the first phase of the cake storage building 
(half the size of the facility at build-out) and find an alternative location for additional cake 
storage. This would dramatically reduce the costs related to excavation and a retaining wall. 

Either alternative will involve challenging soil conditions and excavation. A thorough 
geotechnical investigation is required as the basis for the design of these facilities. 

Proximity,  to Existing Structures 

Both alternative plant site layouts involve constructing new structures in close proximity to one 
another and to existing facilities. Providing space for excavation will be crucial for clarifiers and 
anaerobic digesters. Both alternatives will involve special construction techniques. Alternatives 
are identical with respect to the location of the third aeration basin and the second TJV 
disinfection channel. Alternative 1 will most likely require shoring around all new anaerobic 
digestion facilities, the newliquid biosolids storage tank, and the third primary and secondary 
clarifiers. Alternative 2 will also likely require shoring around the third primary and secondary 
clarifiers, as well as between the existing secondary clarifiers and the new anaerobic digestion 
facilities. Construction of the anaerobic digesters will probably present the most difficult 
construction challenges. Therefore, Alternative 1 is preferred with respect to proximity criteria 
because new anaerobic digesters are located farther away from existing structures. 

Aesthetics 

The plant site layout alternatives are similar in aesthetics. Key differences are that the third 
primary clarifier will be more visible to neighbors to the north in Alternative 2. Digesters will be 
slightly more visible from the bicycle/jogging path and neighbors to the south in Alternative 2. 

Potential Odor Impacts 

The plant site layout alternatives are similar with respect to potential odor impacts. 

Lighting Impacts 

The plant site layout alternatives are similar with respect to lighting impacts. 
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Noise Impacts 

The plant site layout alternatives are similar with respect to noise impacts. Dewatering and 
filtration facilities are in the sam.e approximate location in both alternatives. 

Access and Operational Convenience 

Alternative 2 is superior in terms of access because it allows for easier access for biosolids 
hauling trucks. Biosolids hauling trucks would loop around the cake storage building in 
Alternative 1, whereas in Alternative 2, trucks could make a shorter ioop around the Filtration 
Building and the Dewatering Building. Access for chemical deliveries would be similar for both 

alternatives. 

Construction Phasing/Sequencing 

Both site planning alternatives pose difficult construction phasing issues. Alternative 1 requires 
demolition of at least part of the existing liquid biosolids storage tanks before the new liquid 
storage tank is constructed. However, dewatering and biosolids cake storage facilities will be 
online at this point in the plant expansion and the existing liquid storage tanks will be serving as 
equalization between digestion and dewatering operations. The first phase of the new biosolids 
cake storage facility will have to be constructed in close proximity to the existing sand filters and 
will require careful construction of the building footing. 

Alternative I may require relocation of the existing filter backwash storage and filter backwash 
pump station to make space for the new biosolids cake storage facility. However, if the first 
phase of the facility is constructed in a rectangular configuration and lengthwise into the hillside 
east of the plant access road, this may not be necessary. 

Alternative 2 requires that the proposed anaerobic digestion facilities be constructed in the 
location of the existing liquid biosolids storage tanks. Therefore, during construction there will 
be no liquid biosolids storage, and liquid levels in the existing aerobic digesters will flucuate due 
to dewatering operation. 

Preferred Site Layout 
Based on biosolids truck access and construction phasing, plant site layout Alternative 2 is the 
preferred site plan. If the City's priorities and/or site planning criteria change in the future, the 
site plan recommendation should be re-examined. The recommended plan includes the 
opportunity for additional refinement of the site plan in the future based on results of a detailed 
hydraulic analysis. During predesign of future plant expansions, development of alternative 
facility configurations may present opportunities for slight variations on this site plan. 
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Chapter 7. Recommended Plan 

Introduction 
This chapter presents the recommended plan for future expansion of the Wilsonville WWTP. 
Development of the recommended plan was based on the alternatives analysis presented in 
Chapter 5, the site planning considerations in Chapter 6, and input from the City's wastewater 
staff, the City's community development and public works departments. The chapter also 
provides a phased incremental construction program to meet capacity and treatment 
requirements for the next 35 years. The implementation program is designed to provide the 
necessary improvements at the plant in a timely and cost-effective manner. 

Recommended Facilities 
Overview 

The recommended plan includes a combination of treatment technologies that are new to 
Wilsonville and expansion of existing technologies. The most notable new technologies are 
membrane bioreactors (MBRs) to reduce the footprint of the secondary treatment process 
(allowing expansion within a limited area), Fuzzy Filters for filtration of secondary effluent, 
anaerobic digestion for solids stabilization, and dewatering of digested solids to remove excess 
water. Anaerobic digestion offers savings in both capital cost and space required, and 
dewatering is necessary to provide adequate onsite storage of digested biosolids. Both of these 
processes are commonly used in wastewater treatment. MBRs and Fuzzy Filters are new to the 
was tewater industry in the U.S. and should be pilot tested prior to implementation to verify 
operation. 

The plan also provides flexibility to incorporate future process changes such as pasteurization to 
produce Class A biosolids should these approaches prove necessary or cost-effective. An 
overview of the recommended plan is shown in Table 7-1. 

To meet permit compliance and capacity requirements, a three-phased expansion program is 
recommended. This program provides an initial phase to address immediate needs (Phase 1), a 
second phase to meet additional near-term capacity improvement requirements (Phase 2), and a 
third phase which will be necessary 10-20 years following Phase 2, depending on whether future 
flows follow the high or low projections. The third phase of improvements will provide capacity 
through build-out at the high projections, (ADWF conditions of 7 mgd, 14,900 lb/day BOD and 
TSS). 

Figures 7-1 and 7-2 show the liquids and solids treatment flow schematics, respectively, at build-
out and following the second phase of expansion to 4 mgd ADWF (8,700 lb/day BOD and 
8,600 lb/day TSS). The second phase of expansion is expected to occur in approximately 2010 
based on the low flow projections. The figures are color coded to show existing and new 
facilities, and to show the different phases of expansion. 
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Table 7-1. Draft Wilsonville WWTP Facilities Plan Implementation Phasing 

Phase I Phase 2 Phase 3 

StudIes!  Solids dewatering pilot study 1. Phase 2 predesign 1. Phase 3 predesign 

Predesign  Membrane bioreactor (MBR) pilot study 

 Effluent filtration (Fuzzy Filter®) pilot study 

 Willamette River TMDL evaluation 

 Odor analysis (optional) 

 Biosolids Management Plan 

Phase 1 predesign, including: 

• 	Hydraulic analysis 

• 	Geotechnical analysis for dewatering 
and excavation sheeting/shoring 

Engineering! Design and construction of: Design and construction of: Design and construction of: 

Capital Projects 1. Lime feed and storage system 1. Primary clarifier modifications, demolition 1. Headworks expansion 

2. Step feed modifications to the secondary of aerobic digesters 2. New primary clarifier 
treatment activated sludge system 2. Aeration basin 3. Conversion of two 

3. Primary sludge piping modifications 3. Secondary clarifier aeration basins to 

4. Dewatering facility 4. Modifications to existing UV channel and MBRs 

5. Temporary dewatered cake storage new UV channel 4. New Fuzzy Filters® 

6. Expanded/enclosed headworks 5. Anaerobic digesters and a control building 5. New anaerobic digester 

7. New effluent filtration 6. Liquid biosolids storage tank 6. New dewatering unit 

7. Permanent dewatéred cake storage and 7. Cake storage expansion 
odor control 

Chapter 7-Recommended Plan 	 Wilsonville Wastewater FaciIit' Plan 
November 4, 2002 	 Page 7-2 



DRAFT 

Filter Backwash 

Headworks Building 
Secondary 
Clarifiers 

UV Disinfection 
Legend Fuzzy 

Existing Facility Filters® 

Expansion to 4 mgd 

Expansion to 7 mgd 
Flow Meter 

1WILSONVilLE 	
, 	City of Wilsonville 	 I Liquid Treatment Schematic at Buildout 

Wastewater Treatment Facilities Plan 	 Figure 7-1 

FDR Wilsonville WasIWter Faty PIn 
Caper7 - Recønymried Ran 	 Page 7.3 
Nonomber 4, 2002 



DRAFT 

 

Gravity Belt 
Thickeners 

Anaerobic Digesters Dewatering 

_-I 

Liquid Storage 	I Secondary 
Sludge 

Pasteurization 

IT 

 

Primary 
Sludge 	 _________________ 

Centrate/Filtrate to 4 • 	__________ 

Screenings 	Recycle Manhole 	Centrate/Filtrate 
Washing and 	 Storage/Equalization 

Headworks Compacting 
Building 	Units 

mgd 	Screenings to Landfill 	6.*.~ 
Expansion to 7 mgd 	 Land Application 	 Cake Storage 

11HiIII cor011 
4b 

City of Wilsonville 
Plan 

Solids Treatment Schematic at Buildout 
nonc Wastewater Treatment Facilities Figure 7-2 

Chapt&7-ReiwedF18fl 
Noent& A. 2002 

WdoniIIo Wa5IawatE Facihty P'an 
Pa9e 74 

Polymer 

Legend 

Existing Facili 

Expansion to 4 



DRAFT 

The following sections present the recommended facilities for each unit process. 
Recommendations include facilities required to address capacity deficiencies, as well as to meet 
future effluent quality requirements. Specific improvements are designed to provide adequate 
capacity for the projected build-out condition at a nominal flow of 7 mgd. Each section includes 
a figure showing the current and proposed future capacity of the unit process, and the influent 
constituent on which process capacity is assessed (flow, BOD, or TSS loading). 

Headworks 

Design Basis: Flow 

The long-term recommendation for the headworks is to provide additional rotary drum screens 
with 1 mm slot size and a redundant screenings washing and compacting unit. 

Required improvements for 4 mgd capacity include: 

• Adding one screening channel and screen. 

• Adding one screenings washing and compacting unit including screenings conveyance. 

• Enclosing the headworks and adding odor control. 

• Modifications to the influent flow split structure. 

Required improvements for 7 mgd capacity include replacing the existing bar screen with a 
rotary fine screen. 

Currently, grit accumulates just upstream of the fine screen because of the configuration of the 
channel. It is not recommended that any mechanical changes be incorporated to address this 
issue. Once the second fine screen is online, the deficiencies in the existing screen could be 
addressed by taking the existing screen offline and modifying the channel. The site master plan 
allows space for future grit removal facilities, should they be required due to operational issues 
or performance of downstream processes. 

The recommended plan for the headworks relies on use of the bar screen to provide firm 
capacity under peak hour flow conditions. In other words, if a drum screen is out of service 
when a peak flow occurs, the bar screen will be brought into service. As the City's biosolids 
program develops, it will be important to continue to revisit this criteria and assess its impact on 
biosolids reuse. 

Figure 7-3 shows the current and projected future capacity of the headworks. 
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Headworks Improvements Implementation (Flow) 
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Figure 7-3. Headworks CapacIty and Phasing 

Primary Treatment 

Design Basis: Flow 

Expansion of the primary treatment facilities should consist of demolishing the existing aerobic 
cligesters and using the structures entirely for primary clarification. Required improvements for 
4 mgd capacity include: 

[. 

• Demolition of the aerobic digesters and expansion of the existing primary clarifiers. 

• Providing stainless steel sludge-collector mechanisms and odor control for the expanded 
primary clarifiers. 

• Elimination of the flow restriction in the effluent pipeline of the north primary clarifier. 

Construction sequencing is the most important issue in this expansion. Primary darifiers will be 
taken offline sequentially after construction of the new digester complex and after step feed 
modifications to the activated sludge system.. Primary treatment will be limited during 
construction of improvements, transferring load downstream to the secondary process. 

Required upgrades for 7 mgd capacity include construction of a third primary clarifier. 

The lack of flexibility in the primary sludge piping is currently a serious limitation in primary 
clarifier capacity. Primary sludge can only be directed to the adjacent digester. Therefore, with 
the digesters operating in series, only one primary clarifier can be used to feed primary sludge to 
the digester. Addressing this limitation in primary sludge piping would enable the plant to take 
full advantage of the existing primary clarifier capacity. According to plant staff, the facility is 
currently operated with only one primary clarifier due to this limitation, and no decrease in 
primary removal performance has been observed. This equates to an overflow rate of 1500 
gpd/sf under maximum month conditions, as compared to the design value of 1000 gpd/sf. 
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Under peak flow, which is currently limited by the headworks capacity of approximately 4 mgd, 
the overflow rate to the single clarifier is approaching 3,000 gpd/sf. Following upgrade of the 
headworks, the peak overflow rate will be 4,200 gpd/sf. 

Figure 7-4 shows current and projected future primary clarifier capacity based on the design 
criteria stated in Chapter 3. If the primary sludge piping limitation is addressed and both 
primary clarifiers are allowed to operated at overflow rates currently seen by the single primary 
darifler, the total primary capacity is as shown in the dashed line on Figure 7-4. 

Primary Clarifier Improvements Implementation 
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Figure 7-4. Primary Clarifier Capacity and Phasing 

Secondary Treatment 

Design Basis: BOD/TSS 

Continuation of conventional activated sludge technology will present challenges to site planning 
in the future. In addition, since Wilsonvile has permanently switched its potable water source to 
the Willamette River, pH adjustment facilities are required to maintain process control in the 
activated sludge process in the immediate future. Required improvements for 4 mgd (8,700 
lb/day BOD, 8.600 lb/day TSS) capacity include: 

• Addition of step feed provisions to increase capacity in the existing basins. 

• Addition of a third conventional secondary treatment train (activated sludge basin and 
secondary clarifier). 

• Addition of RAS/WAS pumps and blowers associated with the third train (to be housed in 
existing building.) 
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Secondary Treatment Improvements Implementation 
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• Addition of a time silo and time feed system. 
• Initiate pilot testing of an MIBR unit to provide capacity for future expansion in excess of 

8,600 lb/day BOD. 

If pilot testing demonstrates that MBR technology is viable, required improvements for 7 mgd 
(14,900 lb/day BOD) capacity include conversion of two aeration basins to MBRs. 

The current recommendations are not designed to provide biological phosphorus removal. 
However, the recommended improvements will allow the City to modify operations to achieve 
biological phosphorus removal if necessary. Figure 7-5 shows the current and future secondary 
treatment capacity based on influent BOD loading. 

Figure 7-5. Secondary Treatment Capacity and Phasing 

cal feed system for coagulation. 

Effluent Filtration 

Design Basis: BOD/TSS 

Future permit limits are expected to tighten and plant staff are not comfortable with continued 
operation of the existing mono-media sand filters. Therefore, the recommended plan involves a 
change in the filtration process to Fuzzy Filters®. Required improvements for 4 mgd capacity 
include: 

• Conduct pilot testing of effluent filters (Fuzzy Filters®) 
• Demolish the existing sand filters and replace with Fuzzy Filters® (following pilot testing). 

• Provide pumping facilities for filtration. 

• Provide chemi 
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Required upgrades for 7 mgd capacity include construction of additional Fuzzy Filters®. 

Figure 7-6 shows current and projected future effluent filtration capacity. 

Effluent Filtration Improvements Implementation 
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Figure 7-6. Effluent Filter Capacity and Phasing 

Disinfection 

J 	 Design Basis: BOD/TSS 

The recommended plan for disinfection involves continued use of medium-pressure TJV 
technology. Required upgrades for 4 mgd capacity include: 

• Modifying the existing T.JV channel to treat a peak flow of 10 mgd by removing the existing 
Parshall flume. 

• Adding new effluent flow metering. 

• Adding a second medium-pressure UV channel and UV system. 

Upgrades described above will provide capacity for an ultimate build-out peak flow of over 20 
mgd, as shown in Figure 7-7. 
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Disinfection Improvements Implementation (Flow) 
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Figure 7-7. Disinfection Capacity and Phasing 

Effluent Discharge 

Design Basis: BOD/TSS 

The recommended plan for effluent discharge involves continued use of the existing outfall 
discharging to the Willamette River. No upgrades are currently anticipated through the first two 
phases of expansion. If the City needs to add a diffuser in the future to address water quality 
issues, the adequacy of the outfall to convey peak flows should be reevaluated. 

Sludge Thickening 

Design Basis: BOD/TSS 

The recommended plan for sludge thickening involves continued use of the existing gravity belt 
thickeners for WAS thickening and continued thickening of primary sludge in the primary 
clariflers. No improvements are required as existing facilities meet thickening needs at ultimate 
build-out. 

Solids Stabilization 

Design Basis: TSS 

The recommendation for solids stabilization involves a change in technology. The 
recommended anaerobic digestion process is a well-established technology utilized in most mid 
to large municipal wastewater treatment plants in the US. Anaerobic digestion will produce 
Class B biosolids without an additional treatment process. If it becomes necessary for 
Wilsonville to produce Class A biosolids, sludge pasteurization is currently the most attractive 
technology of the alternatives examined in Chapter 5. Space will be reserved on the site plan for 
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future pasteurization facilities. Required improvements for a maximum month wet weather 
solids loading of 10,100 lb/day TSS (equivalent to 4 mgd ADWF capacity) and changing the 
stabilization process to anaerobic, digestion are as follows: 

• Construction of two anaerobic digesters. 

• Construction of one digested sludge storage tank. 
• Construction of a control building to house process equipment. 

• Construction of an excess gas flare and gas management system. 

Providing capacity for the ultimate MMWW TSS loading of 17,400 lb/day requires construction 
of a third anaerobic digester. 

Figure 7-8 shows the current and future digester capacity. 

Digestion Improvements Implementation (TSS) 
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Figure 7-8. Digester Capacity and Phasing 

Figure 7-8 also shows the total capacity of the two digesters. Because the plant does have 
aerobic digested sludge storage, this storage volume can be used to meet the required 40 day 
detention time and provide additional volatile solids destruction. 

Solids Dewatering and Storage 

Design Basis: TSS 

The recommended plan is to dewater digested biosolids. The choice of dewatering technology 
will be postponed until after pilot testing of the rotary press and potentially centrifuge and/or 
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belt filter press dewatering. Required facilities for a maximum month wet weather influent TSS 
loading of 10,100 lb/day (equivalent to 4 mgd ADWF capacity) are as follows: 

• Addition of two dewatering.units (centrifuge, belt filter press, or rotary press). 
• Construction of a dewatering building to house dewatering equipment and centrate/ filtrate 

storage facilities and equipment. 

Required facilities for ultimate buildout (17,400 lb/day MMWW TSS, equivalent to 7 mgd 
ADWF) capacity are as follows: 

• Addition of one dewatering unit (centrifuge, belt filter press, or rotary press). 

• Expansion of centrate/filtrate storage facilities and equipment. 

Currently, Wilsonville has liquid biosolids storage tanks that do not provide adequate capacity. 
Since the recommended plan involves implementing a dewatering process, dewatered cake 
storage is required for winter months. Required facilities for 10,100 lb/day MMWW influent 
TSS include: 

• Construction of a cake storage building with a capacity of 3,383 cubic yards. 

• Expansion of the odor control biofilter 

Required facilities for ultimate buildout include expansion of the cake storage building to 
provide an additional 3,327 cubic yards of capacity. 

Phasing of dewatering and sludge storage is shown in Figure 7-9. Because the City does not 
have any onsite dewatered sludge storage, the storage facility would ideally be coupled to the 
addition of dewatering equipment. It may be possible to delay construction of a large storage 
facility by providing a small covered structure, however there are two important considerations 
associated with this approach: 

• The City must coordinate with DEQ to gain regulatory buy-in for a phased approach to 
providing 6 months of onsite storage. 

• The temporary storage area will be a covered open-air facility, and thus will have the 
potential to produce odors. While cooler winter temperatures will help reduce odors, 
this type of facility has the potential to produce noticeable offsite odors. 

In addition to the new processing and storage facilities, the City will need to purchase a new 
truck to transport dewatered biosolids, and a tractor and spreader for land applying cake solids. 
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Dewatering and Sludge Storage Improvements (TSS) 
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Figure 7-9. Dewatering and Sludge Storage Capacity and Phasing 

Project Phasing 
Several options for construction phasing were considered. The ultimate goal in project phasing 
was to address critical needs at the plant while minimizing the initial capital expenditure. Based 
on this approach, the following phases were identified. Influent flow, BOD, and TSS loadings 
will trigger actual implementation of the Phase 2 and Phase 3 expansions. However, for 
purposes of project planning, the first two phases assume flow and loadings will develop 
according to the low flow projection. The timing of the third expansion will depend on how 
flows and loads actually increase, but is likely to be 20-30 years in the future. 

• Phase 1— Immediate Needs. These improvements address the most urgent process 
deficiencies and should be operational by Winter 2004 in order to address process 
deficiencies at the plant. These critical needs include: 

• Increasing the headworks capacity and enclosing the headworks 

• Modifying primary sludge piping 

• Adding a lime silo and step feed enhancements for secondary treatment 

• Adding dewatering, and providing improved effluent filtration to ensure 
adequate solids removal in the dewatering centrate 

The primary clarifier, digester, and sludge storage improvements were initially identified as 
immediate needs, however due to the substantial capital investment required for these 
expansions, the City chose to delay these expansions. The digester expansion is driven by 
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the need to rebuild the existing primary clarifiers. This will require operating the clariflers at 
overflow rates slightly higher than design values; based on current experience, this will not 
significantly decrease their performance. Modifying primary sludge piping to allow use of 
both clarifiers and delaying ihe clarifier expansion until 2010 will result in a peak overflow 
rate of 3,000 gpd/sf. 

A small dewatered sludge storage area will be added in the sludge drying beds. However, 
provisions must be made for offsite disposal of dewatered biosolids until a larger storage 
facility can be constructed. 

• Phase 2— Near-Term Needs. Near-term needs include improvements that address 
additional process deficiencies to reach an average dry weather capacity of 4 mgd influent 
flow, 8,700 lb/day influent BOD, and 8,600 lb/day influent TSS. These improvements are 
needed by 2010, and include improvements to all plant processes that were not addressed in 
Phase 1. 

• Phase 2— Long-term Needs. Long-term needs are improvements required to meet an 
average dry weather capacity of 7 mgd influent flow and 14,900 lb/day influent BOD and 
TSS. Depending on whether ultimate flow and loading is closer to the high or low 
projection, this phase of expansion should be operational by 2020 - 2030. 

The recommended schedule for the first two phases of improvements is shown in Figure 7-10. 
The following lists the specific elements included in each of the three construction phases. 
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fl/;ue 740. Schedule for Im,olenientaion of Phase I and Phase 2 Improvements 

2002 2003 1 2004 2005 2006 1 2007 1 2008 2009 2010 2011 	1 2012 
1 2 3 4 1121 3141 112 314 1 21314  1 2 3141 1 2 3141 1121 3 4 1121314  1 2 	31 4 1121 3 	41 112 3 4 

Facility Planning/Approval I I I 
Phase 1 Engineering Studies I I 
Phase 1 Predesign I I I 
Phase 1 - Immediate Needs 

Design I I 
Bid/Award I 
Construction I I I I 

Phase 2 - Near-term needs 
Predesign I I 
Design I I I I 
Bid/Award 
Construction I I I I I I I I 

Chapter 7— Recommended Plan 	 Iii. 	 Wilsonville Wastewater Facility Plan 

November 4 2002 	 Page 7-15 



DRAFT 

Phase I - Immediate Needs 

In the course of developing the facility plan, several deficiencies in Wilsonville's was tewater 
treatment plant and program were identified. Those that need to be addressed in the next 24 
months are discussed in the following sections. It should be noted that Wilsonviile has already 
proceeded with a plan to provide near-term odor improvements. This project is called the 2002 
Wilsonville WWTP Odor Control Improvements project. 

Predcsign Studies 

10 Biosolids management plan. Oregon DEQ requires that all wastewater treatment 
facilities that apply biosolids to land must have an approved biosolids management plan. 
This document covers all aspects of biosolids application including the detailed information 
about the quality of biosolids produced, where and how much is applied, sampling and 
analysis, and future goals for the program. This project should be scheduled for fiscal year 
2003. The biosolids management plan would evaluate, among other things, the costs and 
benefits associated with constructing a $4 million dewatered sludge storage facility versus 
operating an offsite biosolids storage facility in a rural area. 

• Plant odor analysis. Additional sampling for plant odors should be performed during the 
waim weather period of maximum odor potential to confirm the reduction in odors 
provided by the 2002 Wilsonville WWTP Odor Control Improvements project. This will 
help better define the remaining processes producing the most odors at the plant. Sampling 
could be done even if odor control improvements are not in place, since the purpose of the 
project would be to define the potential for odors. This study should be done in late 
summer/early fall 2002. 

• Phase 1 predesign/hydraulic analysis. A predesign effort should be completed to further 
develop design of the Phase 1 elements. The predesign will include a detailed hydraulic 
analysis, geotechnical evaluation, process and instrumentation diagrams, and preliminary 
plans and sections for major facilities. 

• Evaluate Willamette River total maximum daily load (TMDL). Oregon DEQ is 

expected to issue a TMDL for the Willamette River near Wilsonville in the next two years. 
The wasteload allocations developed in the TIvIDL process may have a significant impact on 
the viability of the Wilsonville discharge and the cost of treatment. For these reasons, it is 
important that the City is an active participant it this process. It is recommended that 
Wilsonville participate in this process and dedicate resources to assess the potential impacts 
of the TMDL on the Wilsonville effluent discharge.. This project will take place in fiscal 
year 2003 to allow plant staff or a consultant to participate in the TMDL process and/or 
document its impacts. 

• Membrane Bioreactor (MBR) pilot study: Testing the feasibility of an MBR process at 
Wilsonville will provide project-specific design criteria and confirm performance 
characteristics prior to final design. The objectives of a pilot study are to identify operational 
issues and provide data on the performance of the MBR technology. 

• Predesign for Phase 1 and Phase 2 Improvements. To adequately coordinate projects, it 
is recommended that predesign for Phase 1 and Phase 2 improvements be completed as a 
single project. This will ensure that short-term designs are conceived within the context of 
the long-term plans for the facility. 
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Engineer] ng/Capi tal projects 

The following improvements are recommended in Phase 1. Costs for these elements are shown 
in Table 7-2 at the end of this chapter. 

Lime addition and storage facilities. Wilsonville's change in water supply from 
groundwater to surface water (Willamette River) has resulted in a reduction in influent 
wastewater alkalinity. The current secondary treatment process consumes alkalinity and 
there is a potential for pH variations. Lime addition will provide the required process 
control to prevent an upset of the biological treatment process. Lime addition should be 
brought online as soon as possible to provide adequate alkalinity for nitrification during the 
summer of 2003. 

• Primary sludge piping modifications. Modifying the primary sludge piping to allow 
sludge from either clarifier to be conveyed to either digester will provide the flexibility 
needed for these processes to stay in use through 2010. 

• Step feed modifications. Modifying Wilsonvile's plug-flow activated sludge process to a 
step feed process could expand the treatment capacity of the existing system by several years. 
In addition, it will provide a more robust system to account for higher peak overflow rates 
and possible decreased primary removal efficiency at high flows. 

• Headworks. One new screening channel and rotary fme screen identical to the existing fine 
screen will be required for redundancy and to address the existing capacity limitation. One 
new washing and compacting unit for screenings will also be required for redundancy. The 
headworks will be enclosed as part of this project. 

• Biosolids dewatering. Determining the appropriate dewatering technology requires pilot 
testing. Capital improvement cost estimates are based on construction of belt filter presses. 

• Biosolids dewatering and cake storage. Winter biosolids storage and reuse is currently a 
weak link in the City's program. With a decreasing number of winter application sites, it is 
crucial that the city dewater the liquid sludge. This dramatically decreases the storage 
volume required, and provides more flexibility for emergency provisions for final reuse and 
disposal (i.e., landflhling). Ultimately, the City needs to provide 6 months of onsite storage 
for dewatered biosolids. To delay this cost, a minimal amount of cake storage will be added 
(enough to provide 2-3 days of dewatered cake storage). Plant staff will need to take 
dewatered cake from the dewatering building to the storage area using trucks or loaders. J 	Loading from the storage area into haul vehicles will also be a manual operation. 

The City will need new equipment to haul and land apply dewatered cake storage. The 
recommended plan includes purchase of a new truck to transport the biosolids, and a tractor 
with a manure spreader for application. 

• Filtration facilities for dewatering centrate/filtrate. Additional filtration facilities are 
required to protect the existing sand filters from blinding, maintain optimal transmissivity for 
UV disinfection, and allow Wilsonville to continue to meet permit requirements while 
operating dewatering facilities. 

Phase 2 - Near-Term Needs 

• Primary treatment. Demolish the aerobic digesters and expand the existing primary 
clariflers. Improvements will include new stainless steel clarifier collector mechanisms and a 
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new primary sludge pumping station. The construction will require that one primary clarifier 
be taken offline, preferably during summer. 

• Secondary treatment. One new aeration basin and one new secondary clarifier will be 
constructed. New RAS/ WAS pumps and blowers will be included in this improvement 
project. 

• Disinfection. One new UV channel and a medium-pressure UV system will be 
constructed. After bringing the new system online, modifications to the existing channel 
and system will be made to increase the capacity to 10 mgd peak flow. 

• Solids stabilization. Two new anaerobic digesters, one new liquid biosolids storage tank, 
and a digester control building will be constructed. Digesters must be completed prior to 
demolition of the existing aerobic digesters can commence. 

• Sludge storage. A new sludge storage building with odor control will be constructed to 
provide 6 months of storage for the dewatered biosolids. 

Phase 2 - Long-Term Needs 

Studies/Engineering 

• Predesign for Phase 2 improvements. 

Capital projects 

• Headworks. One new screening channel and rotary fine screen will be constructed. The 
existing bar screen will be replaced with another rotary fine screen. 

• Primary treatment. One new primary clarifier will be constructed. 

• Secondary treatment. Two of the aeration basins will be converted to membrane 
bioreactors pending the results of a pilot study. One of the secondary clarifier basins could 
be taken offline at this point. 

• Effluent filtration. Additional Fuzzy Filters® will be constructed in the filtration building 
constructed in Phase 1. 

• Solids stabilization. One new anaerobic digester will be constructed. 

• Biosolids dewatering and cake storage. One new dewatering unit (process will be 
decided in Phase I predesign) will be constructed in the dewatering building constructed in 
Phase 1. The cake storage facility will be expanded as well. 

Biosolids Hauling Policy 
Currently, the City hauls and applies the liquid biosolids produced at the plant to local farmland. 
In the last few years, the number of acres permitted for biosolids application by the City has 
dwindled and constrained plant operations. There is some indication that DEQ may cease to 
approve winter application sites in the future. The Recommended Plan assumes that the City will 
continue to pursue a local land application program implemented using City staff. However, it is 
important that the City have at least one alternative for biosolids disposal, especially during the 
winter months. If for any reason land application is not possible, it is assumed that dewatered 
biosolids would be disposed in a landfill. 
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Implementation 
Funding, Financing and User Charges 

It is recommended that the City prepare a detailed financial plan and rate study to update the 
existing rate analysis with the capital project costs discussed in this chapter. The rate study must 
also develop an equitable distribution of costs among the users of Wilsonville's wastewater 
facilities. 

Capital Requirements 

Table 7-2 presents a summary of estimated project costs for capital projects included in each 
phase of the recommended plan. These are preliminary, planning level cost estimates and are 
subject to change as the implementation process and facility requirements become further 
refined. Biosolids dewatering costs are based on installation of belt filter presses; actual costs 
will depend on the type of technology selected. Project costs include estimated capital costs and 
allowances for engineering, legal, and administrative activities. Note that costs in Table 7-2 do 
not reflect expenditures for collection system improvements. 

Table 7-2. Estimated project costs for plant expansions (Costs in $1,000s). 

Project Element Phase 1 Phase 2 Phase 3 

Headworks $1,680 $0 $795 

Primary Treatment $125 $3,275 $2,575 

Secondary Treatment $425 $9,669 $20,757 

Filtration $2,690 $0 $1,415 

Disinfection $0 $1,431 $0 

Solids Stabilization $0 $4,812 $1,806 

Biosolids Dewatenng $3,840 $1,099 

Liquid and Cake Storage $150 $4,038 $2,878 

Sludge Haul/Spread Equip. $180 

Relocate Maintenance Shop $0 $550 $0 

Site Management $446 $1,189 $1,566 

Landscaping and Mitigation $446 $1,189 $1,566 

Total $9,981 $26,153 $34,458 

ENR-CCI index 3581; markups of 30% for contingency, 8% for mobilization and bonds, 15% for 
construction contractor overhead and profit, 20% for sitework, and 25% for engineering, legal, and 
administrative were used. A 5% site management cost was applied to account for the difficulty in 
managing excavation, equipment storage, and general construction coordination on a small site. 

Of the Phase 1 costs shown in Table 7-2, only the biosolids dewatering operation will add 
appreciably to the current plant operation and maintenance costs. Actual costs will depend on 
the dewatering technology selected, and will likely be between $100,000 and $150,000 per year. 
Over half of this cost is associated with the energy and polymer use associated with dewatering. 
Labor costs will depend strongly on the type of dewatering equipment selected. Additional staff 
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efforts will also be required to move dewatered sludge from the dewatering building to the 
temporary storage area, although reportedly this effort can be accomplished with existing staff. 

Regulatory Approval and Council Adoption 

The facility plan and its recommended plan should be approved by Oregon DEQ before 
proceeding with design and construction. After DEQ approval, the facility plan and 
recommended plan should be adopted by the City of Wilsonville, and predesign and design of 
the Phase 1 improvements should commence immediately. 
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Appendix A - Land Use Assumptions 
The following assumptions are based on the descriptions of the Areas of Special Concern 
given in the City of Wilsonville Comprehensive Plan, November 2000. 

Area A - Development is primarily commercial, industrial, and high-density residential as 
shown on Wilsonville Comprehensive Plan map 

Area B - Dammasch Master Planning Area - ultimate development of 2,300 residential units 
based on note on Wilsonville Comprehensive Plan map 

Area C - Limited development will occur. Assumed development at 0-1 DU/acre 

Area D - Development is as shown on Wilsonville Comprehensive Plan map 

Area B - Ultimate development is assumed to be industrial, based on existing use, high 
potential for redevelopment, and potential conflicts with residential uses. 

Area F- Development is as shown on Wilsonville Comprehensive Plan map 

Area G - Development is as shown on Wilsonville Comprehensive Plan map 

Area H - Prison site (108 acres) assumed to contribute 160,000 gpd of flow based on 
information from the City. Of remaining acreage, assume 115 acres are 
developable at 6-7 DU/acre 

Area I - Planning in this area is uncertain, therefore a low residential density (2-3 DU/acre) 
was assigned to the entire area. 

Area J - This area has been identified as a suitable location for a new 1-5 interchange. It is 
assumed to not contribute flow to the sanitary system. 

Area K - This area has been designated for "river-focused development". Half of the area is 
assumed to develop at a moderate density of 6-7 DU/acre 

Area L - This area is assumed to develop at half of the Metro density, or 5 DU/acre. 



Appendix B - Design Criteria for Existing WWTP 
Description Design Criteria 

Plant Flows and Loadings  

Design Year 2015 

Design Population 18,000 

Design Flow  

Average dry weather flow (ADWF), mgd 2.70 

Maximum month dry weather flow (MMDWF), mgd 2.90 

Maximum day dry weather flow (MDDWF), mgd 5.32 

Average wet weather flow (AWWF), mgd 3.43 

Maximum day wet weather flow (MDWWF), mgd 6.26 

Peak wet weather flow (PWWF), mgd 8.00 

Design Loadings  

Maximum month BOD loading, tb/day 8,580 

Maximum month TSS loading, lb/day 8,580 

Uquid Unit Process Criteria  

Fine Drum Screen  

Number 1 

Spacing, mm 1 

Motor, hp 5 

Mechanical Bar Screen  

Number 1 

Spacing, in. 5/8 

Motor, hp 5 

Primary Clarifiers  

Number 2 

Type Circular 

Diameter, ft. 42 

Sidewater Depth, ft. 11 

Surface Area, ea., sf. 1,385 

Volume, gal. 114,000 

Design Overflow Rate, gpd/sf, both unds in service  

At ADWF 975 

At AWWF 1 1240 

Note: Design ratings as specified in the record drawings set (CH2M Hill, 1998). 
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Descnptlon Design Criteria 

Aeration Basins 

Number 	 . 2 

Type Plug Flow 

Size, ea, ft. 175x20x15 

Total Volume, gal 785,500 

Anoxic zone size, ea., ft 20x20X15 

Anoxic zone volume, gal. 44,880 

Anoxic mixers 

Number 2 

Design SRI, days, MMDWF & 

Design SRT, days, AWWF 3 

Design MISS, mg/I, ADWF 3,340 

Design MLSS, rng/L, AWWF 2,520 

Aeration Blowers 

Number 3 

Type Multistage Centrifugal 

Capacity, lbs 02/day 9,700 

Total connected hp 525 

Secondary Clarifiers  

Number 2 

Type Circular 

Diameter, ft. 70 

Sidewater Depth, ft. 16 

Surface Area, ea., sf. 3,850 

Volume, ea., gal. 460,600 

Overflow Rate, gpd/sf, both units in service 

AtADWF 350 

AtAWWF 445 

Filters  

Number 3 

Type Travefing Bridge 

Total Area, sf. 1,188 

Basin Geometry, ea, ft 44x9x6 

Loading, ADWF, one unit out of service, gpmlsf 2.5 

Mm. Backwash Surface Loading Rate, gpm/sf/cell 2.5 

Disinfection  

Type Ultraviolet 

Channels 

Delivered Dose, mW-s/SQcm for 200/400 FC 31 

Detention Time, sec. 7.7 



Solids Unit Process Criteria  

Primary Sludge Pumps  

Number 2 

Type Air-operated Diaphragm 

Capacity,ea,gpm 125gpm 

Return Sludge Pumps  

Number 3 

Type Screw Centrifugal, Adjustable Speed 

Capacity, ea., gpm 400-1,000 

Motorhp 10 

Waste Sludge Pumps  

Number.. 2 

Type Screw Centrifugal 

Capacity, ea., gpm 100-400 

Motorhp 5 

WAS/Biosolids Thickening  

Number 2 

Type Gravity Belt 

Size 1.5m 

Hydraulic Loading, gprrilm at 0.5% feed concentration 150-200 

Digesters  

Number 2 

Type Aerobic 

Total Volume, gal. 862,000 

Digester Concentration, % 2.5 

Digestion retention time, days 23 

Design temperature, Deg. C 25-30 

Volatile Solids Reduction, % 38 

Biosolids Storage  

Number 5 

Type Existing Tankage 

Volume, gal. 412,000 

Design solids concentration, % 6 

Digested sludge storage time, days 46 

Aeration  

Type Diffused Air 

Number 2 

Capacity, scfm, at 20 psi 10,000 

Biosolids Disposal  

Annual sludge weight, dry tons 850 

Annual sludge volume, million gallons 3.4 
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Suppoit Systems Unit Process Criteria  

Plant Water Pumps  

Number 2 

Type Centrifugal 

Capacity, ea., gpm 300 

Motorhp 15 

Plant Drain Pumps  

Number 2 

Type End-suction Centrifugal 

Capacity, ea., gpm 200-600 

Motorhp 25 

Sodium Hypochiorite Feed Pumps  

Number 2 

Capacity, gph 

- Polymer mix/feed units  

Number 2 

Capacity, lbs/day 10 
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Dry Weather (year 2000) 

ProcesslLoading Units ADWF MMDW MWDW 

Summary Processes 

lefluent 1 

Flow mgd 2.02 2.15 2.29 

Biochemical oxygen demand concentration mg/I 248 248 248 

Total suspended solids concentration mg/L 254 254 254 

Percentage of total solids consisiting of volatile solids 80 80 80 

Ammonia concentration mg/L 24 24 24 

Total Kjeldahl Nitrogen mg/I 35 35 35 

Phosphorous concentration mg/I 7.3 7.3 7.3. 

Alkalinity concentration mg/I 100 100 100 

Screening and Grit 1 

Number of grit units none 1 I 

Grit removal rate cu yrduMG 0 0 0 

Screenings removal rate cu yrd/MG 0.56 0.56 0.56 

Number of screen units none 1 1 1 

Grit Production cu yrd/d 0 0 0 

Screenings Production cu yrd/d 1.138 1.211 1.289 

Primary Sedimentation I 

Number of primary darifiers none 2 2 2 

Diameter It 42 42 42 

Depth it 11 11 11 

TSS removal efficiency % 55 55 55 

BOO removal efficrency 
25 25 25 

Primary studge TSS concentration % 4 4 4 

Skimmings cuftIMG 1 1 1 

Clarifier Area (Total) sq If 2,771 2,771 2,771 

Clarifier Volume (Total) cu It 30,480 30,480 30,480 

1-lydrautic Surface Loading Rate gpd/sq it 733.6 780.4 830.7 

HRT hr 2.692 2.531 2.377 

Solids Loading Rate b/sq ftid 1.582 1.683 1.793 

Weir Loading (single side) gpd/ft 7,675 8,165 8,692 

Activated Sludge 1 

Number of basins none 2 2 2 

Length It 155 155 155 

Width It 20 20 20 

Depth It 15 15 15 

Liquid temperature C 20 20 20 

Oxygen field transfer efficiency as percentage per unit depth above the diffusers %/ft 1.5 1.5 1.5 

Dissolved oxygen selpoint mg/I 2 2 2 

02 for nitriflcation none 4.57 4.57 4.57 

Nitrogen in VSS g N/g VSS 8.00E-02 8.00E-02 8.00E-02 

Basin Volume (Total) MgaI 0.6956 0.6956 0.6956 

Sludge Age (w/o clarifier) days 10 10 10 

SludgeAge(w/ctarifler) days 11.97 12.08 12.19 

Minimum Nitrification SRI days 11.39 11.39 11.39 

Hydraulic Retention Time hr 7.116 6.745 6.386 

MLSS mg/I. 3,892 4,138 4,403 

F/M 	 . lbBOD/1bVSS/d 0.1884 0.1885 0.1885 

Observed Growth Yied lb VSS/lb BOO 0.5308 0.5306 0.5304 

CarbO2 Required lb 0211b BOO 1.033 1.032 1.031 

Total 02 Required lb 02/lb BOO 1.033 1.032 1.031 

Oxygen Uptake Rate mg/yb 24.38 25.9 27.54 

Diurnal OUR Peak mg/Uh 32.91 34.96 37.17 

Air Required SCFM 1,981 2,104 2,237 

Alr Energy Required hp 94.33 100.2 106.5 

Secondary Sedimentation 1 

Number of secondary dariflers none 2 2 2 

Diameter ft 70 70 70 

Depth it 16 16 16 

TSS concentration in liquid effluent stream mg/I 6 6 6 

Clarifier Area (Total) sq it 7,697 7,697 7,697 

ClasilterVolume(Total) cuft 123,200 123,200 123,200 

Hydraulic Surface Loading Rate gpdisq It 302.4 319.2 337.3 

Solids Loading Rate lb/sqltfd 13.85 15.54 17.46 

Weir Loading (single side) gpd/ft 5,292 5,586 5,902 

HRT (wI recycle) I-. 6.731 6.379 6.04 

HRT (wlo recycle) IT 9.498 8.999 8.516 

R.AS Concentration mg/I. 13,340 14,200 16,130 

Max SV1 Allowed mUg 74.93 70.41 66.11 



Dry Weather (year 2000) 

Process/Loading Units ADWF MMDW MWDW 

Summary Processes 

Split Box 1 
Return activated sludge rate as a percentage of activated sludge intuent 40 40 40 

Sand Filtration 

Number of filtration units none 3 3 3 

Surface area per unit sq ft 396 396 396 

Depth in 30 30 30 

Flperruntime IT 24 24 24 

Bacicwash rate gpm/sqft 18 18 18 

Backwash duration min 15 15 15 

Area (total) sq It 1,188 1188 1,188 

Hydraulic Loading (erg) gpm/sq It 1.361 1.436 1.517 

Hydraulic Loading (1 off line) gprn/sq ft 2.041 2.154 2.276 

Bac)cwash Flow (avg) gpm 222.8 222.8 222.8 

Backwash Flow (instantaneous) gpm 7,128 7,128 7.128 

Sludge Thickening 1 

Number of centrifuges none 2 2 2 

BOD concentration in cenfrate stream mg/I 800 800 800 

Capacity per centrifuge gpm 200 200 200 

Polymer dose lb/dry ton 9.2 9.2 9.2 

TSS removal efficiency % 95 95 95 

Thickened sludge 755 concentration - 4 4 4 

Firm Instated Capacity gpm 200 200 200 

Total Installed Capacity gpm 400 400 400 

Sludge Digestion 1 

Number of digesters none 1 1 1 

Diameter it 75.12 7512 75.12 

Depth It 13 13 13 

Percentage of VSS destroyed during digestion 38 38 38 

Supernatant flow as a percentage of mnfluent flow % 0 0 0 

BOO concentration in supematant stream mg/I. 0 0 0 

Digester Volume (total) 1000 Cu It 57.62 57.62 57.62 

Detention Time days 32.88 30.9 29.02 

Organic Loading Rate lb BOO/bOO Cu lt/d 33.65 35.91 38.34 

Solids Loading Rate lb VSSI1000 cu ft/d 59.75 63.58 67.7 

Sludge Digestion 2 

Number of digesters none 1 1 1 

Diameter It 75.12 75.12 75.12 

Depth It 13 13 13 

Percentage of VSS destroyed during digestion 38 38 38 

Supematant flow as a percentage of influent flow 0 0 0 

BOO concentration In supernatant stream mg/I 0 0 10 

Digester Volume (total) 1000 Cu It 57.62 57.62 57.62 

Detention Time days 32.88 30.9 29.02 

Organic Loading Rate lb BOD1I000 cu hId 17.02 18.11 1929 

Solids Loading Rate lb VSS/l000 Cu h/d 37.05 39.42 41.97 



Wet Weather (2000) 

Process/Loading Units AWWF 	MMWW 	MWWW 

Summary Processes 

lnttuent I 

Flow 
mgd 2.42 2.79 3.3 

Biochemical oxygen demand concentration 	 . mg/I. 248 248 248 

Total suspended solids concentration 	 . mg/I. 254 254 254 

Percentage of total solids consisiting of volatile sotds 80 80 80 

Ammonia concentration mg/I. 24 24 24 

Total Kjeldaht Nitrogen mg/I. 35 35 35 

Phosphorous concentration mg/I. 73 73 73 

Alkalinity concentralion mg/I. 100 100 100 

Screening and Grit 1 

Number of grit udits none C) 0 0 

Grit removal rate Cu yrd/MG 0 0 0 

Screenings removal rate cii yrd/MG 0.56 0.56 0.56 

Number of screen units none 1 1 

Grit Production Cu yni/d 0 0 0 

Screenings Production cuyrd/d 1.364 1.57 1.855 

Primary Sedimentation 1 

Number of primary ctaritiers none 2 2 2 

Diameter It 42 42 42 

Depth It 11 11 11 

TSS removal efficiency 
45 45 45 

BOO removal efficiency 23 23 23 

Primary sludge TSS concentration 4 4 4 

Skimmings cu fl/MG 1 1 1 

Ctaritler Area (Total) sq it 2,771 2,771 2,771 

Clarifier Volume (Total) Cu ft 30,480 30,480 30,480 

Hydraulic Surface Loading Rate gpd/sq ft 878.9 1,012 1,195 

HRT hr 2.247 1.951 1.652 

Soflds Loading Rate tb/sq ft/d 1.903 2.194 2.595 

Weir Loading (single side) gpd/ft 9.201 10,590 12,510 

Activated Sludge 1 

Number of basins none 2 2 2 

Length ft 155 155 155 

Width 
It 20 20 20 

Depth ft 15 15 15 

Liquid temperature C 17 17 17 

Oxygen field transfer efficiency as percentage per unit depth above the diffusers %/ft 1.5 1.5 1.5 

Dissthed oxygen setpoinl mg/I 2 2 2 

02 for nit,ittcation none 4.57 4.57 4.57 

Nitrogen in VSS g 1419 VSS 8.00E-02 8.00E-02 8.00E-02 

Basin Volume (Total) Mgal 0.6956 0.6956 0.6956 

Sludge Age (w/o clarifier) days 8 8 8 

Sludge Age (w/ clarifier) days 9.844 10.09 10.43 

Minimum Nitrification SRT days 16.3 16.3 16.3 

Hydraulic Retention Time hr 6.074 5.357 4.608 

MLSS mg/I. 4,374 5,030 5.935 

E/M lb BOO/tb VSSJd 0.209 0.2093 0.2099 

Observed Growth Yield lb VSS/lb BOO 0.5982 0.5973 0.5956 

CarbO2 Required lb 02/lb BOO 0.9881 0.9859 0.9828 

Total 02 Required lb 02/lb BOO 0.9881 0.9859 0.9828 

Oxygen Uptake Rate mg/lJh 28.88 33.17 39.11 

Diurnal OUR Peak mg/t.Jh 38.98 44.79 52.8 

Air Required SCFM 2,305 2,648 3,122 

Air Energy Required hp 109.8 126.1 148.7 

Secondary Sedimentation 1 

Number of secondary clarifiers none 2 2 2 

Diameter It 70 70 70 

Depth it 16 16 16 

TSS concentration in liquid effluent stream mg/I 6 6 6 

Ctariftec Area (Total) sq It 7,697 7,697 7,697 

Clarifier Volume (Total) Cu it 123,200 123,200 123,200 

Hydraulic Surface Loading Rate gpd/sq It 354.1 401.8 467.7 

Solids Loading Rate lb/sq fl/d 18.24 23.78 32.62 

Weir Loading (single side) gpd/ft 6,196 7,032 8,184 

HRT (wf recycle) hr 5.745 5.067 4.358 

HRT)w/orecycte) • hr 8.112 7.148 6.142 

* 	 RAS Concentration mg/I. 14,970 17.260 20,430 

Max SVI Allowed mUg 66.79 57.92 48.96 
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Wet Weather (2000) 

Process/Loading Units AWWF MMWW MWWW 

Summary Processes 

Split Box 1 

Return activated sludge rate as a percentage of activated sludge influenl % 40 40 40 

Sand Filtration 

Number of tlltration units none 3 3 3 

Surface area per unit sqft 396 396 396 

Depth in 30 30 30 

Filter run time hr 24 24 24 

Backwash rate gpm/sq It 18 18 18 

Backwash duration min 15 15 15 

Area (total) sqft 1,188 1,188 1.188 

Hydraulic loading (avg) gpmq It 1593 1.808 2.104 

Hydraulic Loading (1 off fine) gprRlsq If 2.39 2.712 3.156 

Backwash Flow (avg) gprn 222.8 222.8 222.8 

Backwash Flow (instantaneous) gpm 7,128 7,128 7.128 

Sludge Thickening 1 

Number of centrifuges none 2 2 2 

BOD concentration in ceritrate stream mg/L 800 800 800 

Capaaly per centrifuge gpm 200 200 200 

Polymer dose tb/dy ton 7.3 7.3 7.3 

TSS removal efficiency 95 95 95 

Thickened sludge TSS concentration 4 4 4 

Firm Installed Capacity 9pm 200 200 200 

Total Installed Capacity gprn 400 400 400 

Sludge Digestion 1 

Number of digesters none I 1 1 

Diameter ft 75.12 75.12 75.12 

Depth It 13 13 13 

Percentage of VSS destroyed during digestion 38 38 38 

Supematant flow as a percentage of influent flow 0 0 0 

BOD concentration in supematant stream mgIL 0 0 0 

Digester Volume (total) 1000 Cu ft 57.62 57.62 57.62 

Detention Time days 27.8 24.13 20.42 

Organic Loading Rate tb BOD/1000 Cu ft/d 42.19 48.91 58.18 

Solids Loading Rate lb VSSII000 Cu Nd 70.2 80.85 95.53 

Sludge Digestion 2 

Number of digeslers none 1 1 1 

Diameter It 75.12 75.12 7512 

Depth It 13 13 13 

Percentage of VSS destroyed during digestion % 38 38 38 

Supematant flow as a percentage of influent Itow 0 0 

BOO concentration in supernatant stream mg/L 0 0 0 

Digester Volume (total) 	 . 1000 co ft 57.62 57.62 57.62 

Detention Time days 27.8 24.13 20.42 

Organic Loading Rate lb 80011000 cu ft/d 20.19 23.26 27.49 

Solids Loading Rate lb VSS/1000 cu Nd 43.52 50.13 59.23 



Process Flow BOD TSS vss 
mgd 	gpm mg/I 	I 	Ibid mg/I 	Ibid mg/I 	I Ibid 

Mixing Unit 2 

Influent 2.02 1,403 248 4,178 254 4,279 203.2 3,423 
Effluent (Liquid(First) . 2.033 1,412 251.4 4,263 258.5 4,382 206.6 3,503 

Sceening and Grit 1 

Influent 2.033 1,412 251.4 4,263 258.5 4,382 206.6 3,503 
Effluent (Liquid/First) 2.033 1,412 251.4 4,263 258.5 4,382 206.6 3,503 

Primary Sedimentation 1 

Influent 2.033 1,412 251.4 4,263 258.5 4,382 206.6 3503 
Effluent (Liquid/First) 2.025 1.407 189.3 3,197 116.7 1,972 93.32 1,576 
Effluent (Solid/Second) 7.23E-03 5.017 17,680 1,066 40,000 2,410 31,970 1,927 

Mixing Unit 3 

Influent 2.025 1,407 189.3 3,197 116.7 1,972 9332 1,576 
Effluent (Liquid/First) 2.346 1,629 168 3,287 105 2,055 83.84 1,641 

Mixing Unit 4 

Influent 2.346 1,629 168 3,287 105 2,055 83.84 1,641 
Effluent (Liquid/First) 3.285 2,281 1,888 51,730 3,888 106,500 3,006 82,340 

Activated Sludge 1 

Influent 3.285 2,281 1,888 51.730 3,888 106,500 3,006 82,340 
Effluent (Liquid/First) 3.285 2,281 1,807 49,500 3,892 106,600 3,007 82,380 

Secondary Sedimentation 1 

Influent 3.285 2,281 1,807 49,500 3,892 106,600 3,007 82,380 
Effluent (Liquid/First) 2.328 1,616 5.514 107 6 116.5 4.636 89.99 
Effluent (Solid/Second) 0.957 664.6 6,189 49,400 13,340 106,500 10,310 82,290 

Split Box 1 

Intluent 0.957 664.6 6,189 49,400 13,340 106,500 10,310 82,290 
Effluent (Liquid/First) 0.9385 651.7 6,189 48,440 13,340 104,500 10,310 80700 
Effluent (Solid/Second) 1.86E-02 12.89 6,189 958 13,350 2,066 10,310 1,596 

Sand Filtration 

Irifluent 2.328 1616 5.514 107 6 116.5 4.636 89.99 
Effluent (Liquid/First) 2.007 1,394 1 16.74 2 33.47 1.545 25.86 
Effluent (Solid/Second) 0.3208 222.8 33.75 90.3 31.03 83 23.97 64.13 

Plant Discharge 1 

Influent 2.007 1,394 I 16.74 2 33.47 1.545 25.86 
Sludge Thickening 1 

nfluent 1.86E-02 12.89 6,189 958 13,350 2,066 10,310 1,596 
Effluent (Liquid/First) 1.27E-02 6.804 800 84.58 976.9 103.3 754.7 79.8 
Effluent (Solid/Second) 5.88E-03 4.085 17,800 873.4 40,000 1,962 30,900 1,516 

Sludge Digestion 1 

Influent 1.31E-02 9.103 17,740 1,939 40,000 4,373 31,490 3,443 
Effluent (Solid/Second) 1.31E-02 9.103 8,970 980.6 28,030 3,064 19,530 2,135 

Mixing Unit 6 

Influent 7.23E-03 5.017 17,680 1,066 40,000 2,410 31,970 1.927 
Effluent (Liquid/First) 1.31E.02 9.103 17,740 1,939 40,000 4,373 31,490 3.443 

Sludge DIgestion 2 

Influent 1.31E-02 9.103 8,970 980.6 28,030 3,064 19,530 2,135 
Effluent (Solid/Second) 1.31E-02 9.103 6,596 721.1 20,610 2,253 12,110 1,323 

Landfill I 

Iniluent 1.31E-02 9.103 6.596 721.1 20,610 2,253 12,110 1,323 



Summary for MMDW 
Process - 	 flow BOD TSS VSS 

I 	rngd 	gpm mg/I 	I 	Ibid mg/I 	I 	Ibid mg/I 	I Ibid 

Mixing Unit 2  

Influent 2.15 1,493 248 4,447 254 4,554 203.2 3,644 

Effluent (Liquid/First) 2.162 1.502 251.1 4,529 258.6 4,664 206.8 3,728 

Screening and Grit 1 

Influent 2.162 1,502 2511 4,529 258.6 4,664 206.8 3,728 

Effluent (Liquid/First) 2.162 1,502 251.1 4,529 258.6 4,664 206.8 3,728 

Primary Sedimentation 1 

Influent 2.162 1,502 2511 4,529 258.6 4,664 206.8 3,728 

Effluent (Liquid/First) 2.155 1,496 189 3,397 116.8 2,099 93.37 1,678 

Effluent (Solid/Second) 7.69E-03 5.34 17,650 1,132 40,000 2,565 31.970 2.051 

Mixing Unit 3 

Influent 2.155 1,496 189 3,397 116.8 2,099 93.37 1.678 

Effluent (Liquid/First) 2.475 1,719 169.3 3,495 105.9 2,186 84.54 1,745 

Mixing Unit 4 

Inlluent 2.475 1,719 169.3 3,495 105.9 2,186 84.54 1,745 

Effluent (Liquid/First) 3.466 2,407 2,003 57,880 4,133 119,500 3,195 92,340 

Activated Sludge 1 

Influent 3.466 2,407 2,003 57,880 	4,133 119,500 3,195 92,340 

Effluent (Liquid/First) 3.466 2,407 1,921 55,520 	4,138 119,600 3,197 92,390 

Secondary Sedimentation 1 

Influent 3.466 2,407 1,921 55,520 	4,138 119,600 3,197 92,390 

Effluent (Liquid/First) 2.457 1,706 5.684 116.5 6 122.9 4.635 94.97 

Effluent (Solid/Second) 1.009 700.5 6,586 55,400 	14,200 119,500 10,970 92,300 

Split Box 1 

Influent 1.009 700.5 	6,586 55,400 	14,200 119,500 10,970 92,300 

Effluent (Liquid/first) 0.9901 687.6 6,586 54,380 	14,200 117,300 10,970 90,600 

Effluent (Solid/Second) 1.86E-02 12.88 	6.586 1,019 14,200 2,197 10,970 1,697 

Sand Filtration 

lnfluent 2.457 1,706 	5.684 116.5 	 6 122.9 	4.635 94.97 

Effluent (Liquid/First) 2.136 1,483 	1 17.61 2 35.63 	1.545 27.52 

Effluent (Solid/Second) 0.3208 222.8 	36.87 98.64 	32.64 87.31 25.21 67.45 

Plant Discharge 1 

lnfluent 2.136 1,483 	1 17.81 2 35.63 	1.545 27.52 

Sludge Thicicening 1 

Influent 1.86E-02 12.88 	6,586 1,019 	14,200 2,197 	10,970 1,697 

Effluent(Liquid/First) 1.23E.02 8.537 	800 82.02 	1,072 109.9 	827.8 84.87 

Effluent (Solid/Second) 6.26E.03 4.346 	17,950 936.9 	40,000 2,088 	30,900 1,613 

Sludge Digestion I 

Influent 1.40E-02 9.686 	17,790 2,069 	40,000 4,653 	31,490 3,663 

Effluent (Solid/Second) 1.40E-02 9.686 	8,971 1,043 	28,030 3,261 	19,530 2,271 

Mbong Unit 6 

Influent 7.69E-03 5.34 	17,650 1,132 	40,000 2,565 	31,970 2,051 

Effluent (Liquid/First) 1.40E-02 9.686 	17,790 2,069 	40,000 4,653 	31,490 3,663 

Sludge DigestIon 2 

Influent 1.40E-02 9.686 	8,971 1,043 	28,030 3,261 	19,530 2,271 

Effluent (Solid/Second) 1.40E-02 9.686 	6,596 767.3 	20.610 2,398 	12,110 1,408 

Landfill 1 

Intluent 1.40E-02 9.686 	6,596 767.3 	20,610 2,398 	12,110 1,408 



Summary for MMWW 
Process Flow BOD TSS VSS 

mgd gpm mgJL 	I Ibid mg/L 	I Ib/d mg/L 	I Ib/d 

Mixing Unit 2 

Influent 279 1,938 248 5,771 254 5,910 203.2 4.728 

Effluent (Uquid/First) 2.804 1,947 250.7 5,863 260 6,080 207.8 4,858 

Screening and Grit 1 

Influent 2.604 1,947 250.7 5,863 260 6,080 207.8 4,858 

Effluent (Liquid/First) 2.804 1,947 250.7 5,863 260 6,080 207.8 4,858 

Primary Sedimentation 1 

tnfluent 2.804 1,947 250.7 5,863 260 6,080 207.8 4,858 

Effluent (Liquid/First) 2.796 1,941 193.6 4,515 143.4 3,344 114.6 2,672 

Effluent (Solid/Second) 8.20E-03 5.695 19,720 1,349 40,000 2,736 31,960 2,186 

Mixing Unit 3 

Influent 2.796 1,941 193.6 4,515 143.4 3,344 114.6 2,672 

Effluent(Liquid/First) 3.116 2,164 180.3 4,685 132.8 3,452 106 2,755 

Mixing Unit 4 

Influent 3.116 2,164 180.3 4,685 132.8 3,452 106 2,755 

Effluent (Liquid/First) 4.363 3,030 2,401 87,350 5.028 182,900 3,860 140,400 

Activated Sludge I 

Influent 4.363 3,030 2,401 87,350 5,028 182,900 3,860 140.400 

Effluent (Uquid/Firat) 4.363 3,030 2,320 84,420 5,030 183,000 3,859 140,400 

Secondary Sedimentation I 

Influent 4.363 3,030 2,320 84,420 5,030 183,000 3,859 140,400 

Effluent(Liquid/First) 3.093 2,148 7.51 193.7 6 154.8 4.603 118.7 

Effluent (Solid/Second) 1.27 882 7,951 64,230 17,260 182,900 13,240 140,300 

Split Box 1 

Influent 1.27 882 7,951 84,230 17,260 182,900 13,240 140,300 

Effluent (Liquid/First) 1.247 865.7 7,951 82,660 17,260 179,500 13,240 137,700 

Effluent (Solid/Second) 2.36E-02 16.36 7,951 1,562 17,260 3,392 13,240 2.602 

Sand Filtration 

Influent 3.093 2,148 7.51 193.7 6 154.8 4.603 118.7 

Effluent (Liquid/First) 2.772 1,925 1 23.12 2 46.24 1.534 35.47 

Effluent (Sotd/Second) 0.3208 222.8 63.77 170.6 40.57 108.5 31.12 83.26 

Plant Discharge 1 

Intluent 2.772 1,925 1 23.12 2 46.24 1.534 35.47 

Sludge Thickening 1 

Influent 2.36E.-02 16.36 7,951 1,562 17,260 3,392 13,240 2,602 

Effluent(Llquid/First) 1.39E-02 9.651 800 92.73 1,463 169.6 1,122 130.1 

Effluent (Solid/Second) 9.66E-03 6.708 18,240 1,469 40,000 3,222 30,690 2,472 

Sludge DIgestion 1 

Inhluent 1.79E-02 12.4 18,920 2,818 40,000 5,958 31,270 4,658 

Effluent (Solid/Second) 1.79E-02 12.4 8,997 1,340 28,120 4,188 19,390 2,888 

Mixing Unit 6 

Influent 8.20E-03 5.695 19,720 1,349 40,000 2,736 31,960 2.186 

Effluent (Liquid/First) 1.79E-02 12.4 18,920 2,818 40,000 5,958 31,270 4,658 

Sludge Digestion 2 

Influent 1.79E-02 12.4 8,997 1,340 28,120 4,188 19,390 2,888 

Effluent (Solid/Second) 1.79E-02 12.4 6,640 989 20,750 3,091 12,020 1,791 

Landfill 1 

Influent 1.79E-02 12.4 6,640 989 20,750 3,091 12,020 1,791 

I 
I 
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TO 	1eather Stephens 
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Suite 500 
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ROM Merita Kay TrOMMOVkh 

City Of Wjjsm Vilte Outfall Inspection 

XJL; 	JDR004 

cc: 

OUTFLLX)SCRiTION 
The City Of VPIISOIiIUO W?CP outfall is Located in the W:liamette Rr.  er ThethlI as ax dad fon 

a srdobeak outfalL o a ubi erged. wide port outfall in 1981 The a nsion ws a omphrhed by 
elbowing toe exlstn'g i4ebsnk outNl fiM eter1rng the pipe app 	natey 40 (tiet o1Inore The area 

of the  elbow. wa then enctiséd in concretó to pnide annbrkg . 	and etability. The oncrtte 

achonrias clearly vISLble at the rrter's edge the date of lhelrispectiOn. The concrete anchoiii Is 

tlto'wn on  FIio;o I. The  rnajorhyof the tutfall extension is.beiow the rivei bottmn. 

DIVEICPQ 
The tnspecb.Qn was completed the afternoon of JUno 7,2001 The d*e mapeotors were Thu Fo a.nc. 

Mcnta Trobljnov&ch the divers aeceeed the wer from th horehte The drter ere eonipped with 

in udduW= camera Cwrents ware mrnunal cwing the trtspecbon, ther stage on June 7,2001 VsM .s 

reported at 407 feet at the United St*tes QeolugLcal Servtee (USES) gage .statIon 14211120 Willamnetie 

Rxvr atpctrtlaAd, QR The gage atthjlocsLioa is 1 feo above sea level 

onifafl is noted as Fehig a ro'wnoteIy 40 feet Jiore fromtheolbow, An atiebor line was aol as .a 
tnde for the divers upsireani and 40 feet offshore of the  approximate location of the alboiv Rbodaznule 

WT dye -s in3ector1 into The efThtent following U'! disinfection to aid the 4vers fill locating  the omifall 

nnd*o blp detoctLeaks Only 	d plwnt . WO observed In thenier ftm. the surfaceand dimruia the 
underator mvestzgaton This indicates that fl.o itajor Ieakt are present in thIs underwater portion of the 

outfalL 

The driP C?5 d ended in the 1ccrtion of the the plume Visibility was approximate1> 3 feet The river 
bottom Ona$tted Of a .eomnbi;iation øf inftsedimeiits I 	to 	1wody d,bils. When the bottom 
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dIments weje iistiirbed, s ii'rt tOr z-ern. Th OtfiJ1W& Ibtnid in a h" fi th t 	bottom 

aproximate) four feet b-four feet The mthil ia 24-mcb 	pipe It appeatt the CMP l coated 

wth a pOttetiYe tape coaflig. The ut1i ranp m&cate that the utidnvatet ortio cifth outhil i 
Jete wa noted n the epoeed portion Of the cudAlL The outhil is bund 

to 	.1 Wot of t,betcMinu& Pheto 2 tos the outfall 4hiur. the dyed effluent. 

The itwert ctthe otfaliwas 	xiinacy 16 fct hIw the WAW at the time of the pe4te. The 

OUthIfl pipe ppeee1O be In good hepevith no inajo&Ct$ Th outfafl'wes t1ong freely. There is 

wooUy dibn ii ie't rnty of the  0utfafl errnuiu The debds is not blocking the ovd11 txw.uns nor 

doaatho d ppeapflyba2Td totheoiufall. A montofateIhbeetutcpoaitcdat 

the bofloti of th. 	wever, the depoaits are not hindering 1ow*Oifl the outhlL 
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Pxrept aspmvidcd focm OAR 340-45080 w wastes sW be dischaxged and no XfAjd= shall be coo&fed 

	

viObrn Wa 	iStñdazds as adopted in OAR.340-4l-4INezcept in thkflowtngdeed wiringe 

nftng zom it that 	of the Wwwreft River wmthmane hundrnd fIfty (150) fet.downsttn] 

	

- of( 	 qf twnediate Pth&don (ZU)) 	be dàfIned as that portion o(theallowablc 
tth fog mne diatls. Wititin flfien (IS) fe o(the point odisdtcge.. 

iiore and thlorine .c ,noue.th AalI not be üsedas a iifeetingagcntrthc tie.rte1 ernuent and nochiotfile. 
nith shall he alIo'rc4 in the discharged effluent duo to tblodna usedf' maletance purposes. 

F. muh Uactcrzn Shall not esecc4 126 OfgaYaws per 	 ) wL non61y 
gtdc ,xiean. lo single =MVIm shall exceed 406 

ESMS 	 r 100 u 	(PLO Mg2) 
pH rjqt  
BODS.4nd= Removal Efficiency Shall not be less than 85% monttilyayirxagc for  

SOD, and 95*mn& 
Ten1peaaue Sho not e,ceed 77 °I25C) 

-.  Copp= H 
athönth f0l3 zWL 

cadiiun afl not exceed daflpttaxuwm of O0O065 rngIL 
•oramooibly roe*age bf 01lQ42 u/L 

rioV 1, 22 ,;flfV 	HRORTLlt 
	

WO. 21 56 	F. 2 

r 
le Number, 97952 

P4o 2o123 Pzg 

STE1XJLE 

WMO 	UtdiWtions not to be xeded after prmit kunoe. 

I. Trcred EfThntOth11 00i Willanetc 
.My1Octber31: 

• Awagcfflocut Moctw Wcekl* DaW 
cntcations Avec Average M.iu,m 

Pwarneiev - MonU1y 	WU.1b/day lb/day lbs 
CBOD,(SeeNott fl t0rng/1 	l5n3 190 280 380 

jjpgl[ 	1m94, 190 280 30 

 
.Magffiu Moathly* 

..9o'or Aveage Aexãe tajrn*it 
MOAtMj 	Wrk1j 1biday ' 	jg 

RQDs 60 840  
___  45rng,t G. 840 1100 	/ 

* Av=a& &y w6mhcr deii flow to thc fcItyuab 21 MCD. Mass 1od limits based upon wage dry 
sdc design flow to 11w facility Sc&loJc C. Cci3ddIOn I iqjiirr.s the pemilitee to sc1ct the bais for cat Waftog 

wWtr 	1 tIitugkArfl 30eath re..) mass Iced units4 Upon review aed pprovat of* 
engineedflg stady to &termix ffie  dostp Rveac wet WCaMCtflo puraraneto OAR 34041-120 (9)0  and upoii 
rcqma of the perrniu .. the 	intends to modify this permit and inbide revised niasa load limits. 

C. 

Tire..Man.nem Plan (TMF). An evaluation indkaW that the; dIsbne will not  eansa a measunbie 
mctase In stteani tethpetature The permit meo porates pot1ons of a TM? zaqU"rIqS monItOring IQ evalUate 
coiTp1bnce*fth thO effluent tei•: 	• limits. o Scbedulc D. COndition 9. 
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No dscbrge to tatc wtcà s perrnhtcd 	 ro ia&a all tedafmed water all b distzibted on 

land for thstpnofl by C apotran'cpiratioa an4 co vUd cepag by following 5ound iniption practicc$ ;c as to 

j prolonged ponding oft ad rccWmed wuffOL 	suae: 
Suvf8cc runoff orubwfa( dcaknagc through drainage pipe. 
TJ*c 	oi..o ios fvorabk CondttlQns foi' ly and noSqiiitO bredIng o other nuiaies; 
Tbr, owioadiat of land with nutrients or otber pollutant p rameterc and 

() 1itinncnt Of .cx.tsuiig or potential b ...e 	lves cundwater 

b. plior to any  ne of neIaed water ksbalt roib. at 1e2t Levrl IV .treatnnt . 	in OAR 340-55 Pnd 

meet the foltoWfllniCaLiOnS 

ToaI toliromit 100 rnL s1ll not nxced ; scvmdy jpcdian o(2.2 with no ampk j=r,;c4ing 23 Qrtmisnw 

100 wL and1\bdky shah ned A. 	 uimeinOf2 N1U crexcoed 5 NUT fomorethan 5% of th24 

ho.. 

se,wet.yno*dlaw (QUdSU 003,004, QQ5 00& 007 

a. Pxoept s pmvkW iror in OIR 4G4S-O aGwat4$ iball k dis :ged... and.  o thitics hafl.. be oodutte.  d 

which viata watec qoiiflty rtrdar4 asadopte4In OAR 340-4

b. 	 fgare prbibfted to watert of the Sce. from Nówn*. I thtvugb 	21, eJtCCpt dii ng a 

Yentg1eak than the 	-fiv-yer l44oir duration toun !  and fnati May 22 hrvh October31, 
excqs 5tIn* $tO(IT CVtflt tb1r thm dke ofl4fl4 .!* 24hr dwattoo...:: 

P jjan,ovaflow owza ber*een May 21 =d Jim 	ft pgj 	 to tba Dpattmerit'a 

' 	atjfacnot that no increase In usk to bene(krah uses omarmd because of the nverflow no volatioii shall be 
ttigered if & Swa associatod,With the orflow was pvatw tha the 4reear 24400tdorm. 

No-wdvftict shah be c...d 	q.Ujd:  miso. Ofl e4 	Impod. PA. exiWA9opotentaI bcOdka3l U=  of 

{cflS: 

. C 	.ienihnits 	dett*Jákflt to the thinit=desn qitedafqtBOD specified Itt 
Oegoø M 	tratysRu1cs (OAE) 34041. ThOSO IIinILS zU%dCAQDj,t 	lrruta may be adjusted (ipQc do) 
.byutdt atio I(mote aut:infomnon 	)DIOD, bcons:a%aflsbk.. 

, 	iainspk excee& 40m er .200 rnL then ñà 	 a1e nbek 	.futbQU 
iiucrvajs benn1ng wldua 23 boora aWx the oignaJ anipIe s Wceu.. If the log mcn of the five cetaa*S 

ban oceqital to 12t 	srrp 100 ,. a latloxhahI not ho t$çnetnd 
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Rewrting Reen (rneS .*cMvwse .aoed in wiicing by de t)eØ*rnenQ. 
The 	uhaJl rnonwr dic pumeters as.specHd beIcw at the Icadcns odicd. The laboiatmy used by 
the p.tnnttee to anzly= axrpk hU 1t 	quy arancc/quaItty. tontro! (QAFQC) pmgram to viy the  
ccur3cry of .s*k antJyis UQAIQC mVkvmnCs = net met fw any anQysis. the =ults haU be inebded in 

in 	 dth pennit. Whcn poibLe, the peiictce sb1L ce'arvç1e in a 
iheQAiQcjequwements. analyze the sawks, and mpon the reuks. 

a. 	Influent 

Tho adllty in(b. ci anipIing Ioaiou i the fQfloWng 
At headwodcs 

kern or 

WPM 

Meh (A& Ac, Cd. Cr. Cu, 	Semi-annufly using 3 	74-beurd..1y cornpcslte (&e 
bj% 	 dabctwe* 	Noto2) 

•Cid MA=W Oks total.is I Monday md Pilday, £ckivc 

b 	TitEmt% OtttfU.00i 

The f ityeiThe* saeillng locationb the foflewIng 

ichage from UV. 41teI 

MC&C 0',! Mo,.Ni, Pb, Se, 	ntum 
	

24-bout daily co9iaite 

4&CyanMe, measured t&aI in rnl 	 dap.bd 
	

Note 2)• 
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c. 	Bioslid Mangeent 

iii' 	ôi P J 	rnmum Frcquenc o $'m 
Bio"Nds Armlysisndin AnuIfy sarqk.td.  
ToJ Sóflds(% d*y wi) o(h ptodtto be IWd 
V03L1e so) ids (% dxy wi) the Dizemyw3thdrawl i Oct 
B 4zolids .iirogen (org Ik6) 

N}irN I NQ1 N &TKN 
(%dqwi) 
PbptOrW(% dry wL) 
pots him(%' 4iy wi) 

j(tndardfltk!)  
otcs rrabconuM fbDr Semi-Annually Comoshc sarnp1ro be 

Ag M C4, Cr, Cu Hg, Mo rcpm=tAtIyc ofthc product to be 
Ni. Fli, Sc k7ure4a Landapplied 

Rxo4 o(lccatio 	whcx Each Occunncc Da 	1,cnd 	hccc 
appIcd on xb borofls Wm appbed ncodnd pn 

DEQnipcoVe4$ite ($tc 
location ynVsto be niiitained 
M ixttrment Ththlity for review 
txvon request_by DEQ)  
R,sd of * 'oJacde solids montlAy aticn4e Notn 7) 

duction ai1 
dmmrA 
Reconi a dgtoit hys (nvan Móitbly a1ctiJatôn iSee 	àe B) 

• Ur thfle) .. 
DaiiyMifli 	Sludge Daly R 

t 	iimed WacwatrCutfatl 002 

- - Of  

Flow Mctct 4nhibraLjq Mnually 
UVIadtateI1 Inen ity y keath(eeWote5) ng 

pH  

Twb.  
Nwe=m (flN,  U101TWOrK 
N, ToaZ Phphocur) 

QLtedy 

C. 	\I1aNtte River (See N*(e 9) 

or Piwametr. .$)jtwm 	.:. 	. Tyof$uqLo_. 

rn (do.wnrn) 	. . 	 .. 	. 	. lleaçiricr* 
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3. 	Monkodn4g teukS shall bC tqoge400 apprcd lbcnis. The ie[ ingpetiod i the ealend 
Fpot't flC4bC subtrdftd to ft Depattmnts florthwest Rgn - Pàdandofflce by the 1Sth.dy ott1 
foflownig month. 

b. 	State rnonito&lziepom•haJ) 1*06ty ihe aaine.w*Uite c4sSificwjQQ and  Sradc  !evci ofek1h principal 
operator desigiuted by th pemitee as r posibfr (or zue vising the WaSteWatCr cofln and Mattbot  
syv=w during 'the epcngesod. Mitiagtqxxushafl also kkadry•h yun 

oa pac qft (ibis p4idt 

C. 	Mnkoig 	 ccd oEthe uanthy and method o(use of all 	tmovd from 
the atrnnt fiIiy and a McOrd  of all ak 	tipmcnt bre*doWns and bpaasing. 

3. 	ReportS 

L 	TIC pwaklee thai hm in pbce a program to identUj and Otdaw infloWand inifi On 10t0 :th581*! 
ysteia An annual repott siiall be stthmitted to the VV%wM byJthmnuty I daA yax wleb 

details =v=c0N=dM tnauiwnance *tivinet that raluce udlOwand Ihx OIL The repoitthafl 5*atc 
ibose activities ihatLave beeit LIOflO in the ptevio*zt year and thosá 	p1annI f& ft.foungyear. 

b. 	For any year iii %vhlelt Vwx0ftxeI applk& a FePW .Shall kmbWod m &a Dqxt=AbyPuy 
19 of the (oftowiagear that d=aibcs solids bnHqg  acuvdles far ibepcevlo*ts yeatand includes, but Is 5k 
not iirn44 tOi  the 	lunio t,UtliTIc4 in OAR 3040J5(6Xa)-( 

.c 	By no bW dAn AwWY IS of each year, the pctu.o shall submitbthe Dcpeztwcc an azicnual repOrt 
dtscrang the effectiveness of the tccla1ed Water system 10 cooçty with 3ppzuved auWmcd water 
plan. the tules of Dwsice 55, and the Jitrataboits and coodincmr of ths pclauit appbeablo bzue of 

'OTES 

d effluent cyanide samples, at 	6) flISCMft — aMijiles sill be ealiceted ecr the operating 
day Eadi aliquot shall not be less than IQO wL and bafJ bc cdflcctcd and composlccd 

.
Jno a targercontainer which 

has been pnsàved with sodium hy&oxlde for cy2d&sasnples to humsanpio lutegmiy. 

Daily 244Mur 	osite aatrks shall beanalyed nd 	 Tô i4anx 
removal cftcmençy 	ulatmoes shall be tabulated and umbetifled with the 	Pnigcarn AnattaiRepoit as 

SndU 	S1tWO(t0Jk 	HhS wida flionthiyDireh 	M 	Rel:tIs nOt 

n IfrIthiI. Iat*UY 1,2 . 01,thapeErr 	conduct.  .., ...' 	.  
mtdeuc with the (inqueney 5pce1icd doc. If the bioassay ss1a owtha the etUueit samples are not inxkat 
the rElutloits 6ctenmnc4 t occur at the Zrnie ef InnneaLeDilutfon ud the Miung Ztm no furthecblcasay 
testing will be rcqud duneg this pemiit cycIe Note diat bloansay eatsesukll be remxIcJgaog with the scxt 
NPI)ES ptuuk cuewal appbcatson. AU bioassay irpocas shall include an eva!uatka ofdtcsergsoenIcky oldie 
Mum 
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j ixthteti*ig irns be tenducted acot 	to atiy of 1h4 following es proctdutes as pecUed in  
Metbod for 1J EOfl of Wi.s nd Ws1ewacr, 19th E4on r occordlng to any tes pecorc da 

anthetd md pptos'ad in 'dnby the Ditttct 	uthoded 	niative 

[iaud nL Method Nmnber ,  

mCacM1 SdMi1hE4iQn 9-29 9213 ID 
.NA-M1X, MP Standaid Methods 19th Edidon 9-63 92220 

Chc,nog 	Suhstcatc. MPN 5tandáxl Metho.1,s l9tlL Edition 9-65 9223 B 
f4 	LbO(CQ*i 	Jnc 

The intensity*f IN iadiation pain thoog the- water eo*2nrn will zfft th ytexns lityo UU otism. To 
tc1z the XCdUet,Ofl in 1nendt, the UV4Leinfecion sytteni roust Include a IN ki*slty rmw  with arenrorIóced 
n the watcrcohinn at az1ficd distance ftam thc IN bulbs.. Ths DtcS Will mca$uic the intcnstty at (P1 

radlaem tnutWatt-ondskm2. The daily IN rat€atoe inten.ty shU be detemuuect by cedin the netez esct& 
tiny. If ire thaa cite  mc= is used, the  thily JeCrdtng Will be 311 aveae of all nx-ter rca4ings cteh day. 

• 	Con)QSi(e gapks otu the digester WithdrawaL flu 	flectsst of east 4 aliquots of equal voiwue uoflectod 
over an -hovrpcdod and ccinbited. 

wcnic polb*aat monkodag must b i:ucted accoullug to Test Methods ft Eygmft .Sc W. 
jVniMhcd, eand £dition (1962) with Updates land if azld.thh Editiøn (1980.*ith.Revisicn L 

Calctdatioti of thc % Tobtik 3ofift xduction is tube basc4 on compuisoa o(pttatve 	O1tCaI 
and ulaffle solids eIIWiDg each dlester(a welgbtcd blend of the punaty and secondary c tec solids) and a 
tq:cscntatie compwitesarnple of *clith txWng each dlgcstr w dcawal line (as deflued is wm 6 above).. 

dais of digstioo shall be rolcnlutcd bydividi. the effective dZgeste iun by the a4aily lume of 

sludge dscdou 

WillTUe 

 

RkvcrVmipenrejsbqn becbtaised.usiam from the outfall locatl. The4owneSmWiflaette 
RLet woper-tum sMil be takm at the edge of the nxing zone and 4n within the effioetst plunx. iii ie 

onkodng lu 	rc4 oMay thc - All ine 	ha1 be kuan 	vekes me sutd_xp 
within aoncz(1)hourperiod. 
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ScHEDULE C 

C.Mgliw)cn~e1eduJ&s and comwonA  

1. 	By no later than 12 traOiith. afte.rpmut sxce, the pwittee shallsx brnit 	an cnneenng cvaivarion wtçj 
4*non*ates the deigt aerage wet wcar flow, a 	to nfth) 44 eng mass load fabt. The destgn  aveigi wet catk flo'v s 	as thc *ige flow bCtWJI November I W. AptI 30 b. the $wae atmca tflky *rj ojeeticri to b at ilesign cp*y (or that pottiou O( the year Upon accejxan Lnj Uc 

o the ieig 	 d 	aaon the peutvev may rqcst a pe r,on o Mcle hh winte fl*a$ loads Ivaj 	the deSign veragc wet weather flow. 

WIthin 1Oday fpomk mod5oa*on *0 IwJudc 1dher wMterrnass load Ilimoks as sif dIn ndItlon I of this the 	g4 	 tt fry wd apptoval a pttposed pcogm and thtie 

	

hcduk (or ck2*lfyug and rieduclag lnow Wjthui 60 days of mcc*vuig wn*ten D 	tcowmentç th prni* sfll e**mkal*inai 	 time schedule. The p 	nthallconsi o(the foZ1owing 

21 

a. 	cndff[qiqg o(aJJ overflow points aq4 vcrIiIctioa that sewrz system overflows are nu 	up tó•a 5or Storm cwa Or eqthvslenr 

1,. 	Monkotfrgo(alj pump station orftw.poi 

Apinticnylog and removing an fullow suutts iwo the pernuta!qs .5 nQy Whidi the peo*Ite has Legal eon*z1 and 

If the pci.Thiuee does riot have thou .saxyJcgal andy for nIl pottions or thns 	ti facy1 apaiitand sdzedule(o ninglca1 authorIty to nquhe inUwtduc 	daprugim and 

Wdin 24.m a. o(petmk iun*ee the prniuec ahafl Mqvkta a'lezuxlng zo abtJsheült cflcea*z*bans toi'id at die edge of the xoxu3 aoae and the ze of miUal dThzdou. The 	nchjdeara 
ana1s1s of tho u'Wtg zone xh regard to CMiW almon hab 

*5 cxed, q eet the c**1jijance datet which hare bu rrtablhhed in 	 ___ oriio lsu dian 14 thys following any fapsedc anpflance date. the ptm*4ee shall *whm th Dqrtniat n ncc of 	ian or 	tnnce w,d tb estabiithed schedule The Duvctocrnay revise a schedule otcompliance fheducg 	asidvaUd tause resujing frorne*nrs over which. the nu hat 11* 0! no cfloi. 
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SCJLEDULE D 

.iior to be e$i!g theaM load from the facility Cdet flow tn icrntui the .Pen,kt saIJ potify 
in Writing 2nd Obtain necessary appcovaL 

2. 	MI bimolids sha.n bc muiagcd in icordance *ith the current, DEQ appted blooids managewcnt plan, and 
the site authonitton katrs. zued by the DQ MY chans in s91id B nagtnet acUvnies ChAt  
differ horn operadom q)eOtTedunder the appred plan reVim the prioc wrkten apptovi of the DEQ. 

II new biOlOOds application sites shall meet the stie seloetlon crit • ' set forth in OAR 34CL5OOO7) andt 
Im, a 	 m$Mu1.: 	.on ccnrnçç. M currently .apprOrcd sites aejo<d in Clackamas and 
l4arion o.mntkL, No new public notice is requuil for 	oncutiic4 m of these currently approved te 
PiópcTty owneit adjem to any newly apptvved 2pplicglOn sItes shall be ntlficd In wiltIng or by any lTJrthQd 
approved by PEI% of the proposed activity pnoc Co the start ( apphcataoa.. Fcprpw4 new aplka&n Sues 
that -c.deed by ft DEQ to be scnsith with respec; to mkkutial housing, J,inoff pateni. or threat to 
gmmWwxtcr, an opporuinhy fotpubç roint Aall bc pxMdec1 hi cordance with OAk 3405O-003O. 

3.; 	Thit pttpJt maybe 	to 	coeste afly appUcable stand=J for 	isc or disposal pronutIgau 
çc1ion 405(d) of the Ciean WhWAct, it the standard fcc biosolids use or Hposa1 ii umm ztiingent than 

any. teqnkenenta for biosotlds 1t3C cr &wsal In the permit, or cntts a pollutant or ptac&e not iitiited in  

4. 	Wboh Effiu'nt T&xlclty Ttstlng 

. 	1irniitte Aaff condLwl wbole-effluent toxicity nsts as 	.I&4 In Shedu.in B 

k 	Bioasiay nsts maybe dnnl end-point tests only for the .f tesa. in Which 	acute and thonlorod- 
- can be détenrd fmm *to feagu bf 4,si*  chronic tes (die acnic cnd-point ilaU be bo.d  
upon a 48-hotw tim 

c- 	Mute Toxicity Testing - OrpnLsms and Potocos 

(1 	The permtt e sbAZt 	48-bQur 	zeonwi tests with the Clnd .hia (water 
(ka) and di 35mmhales MMflg (fathead rnInnw). 

The 	of'WI 	wflt bc.irdned as specified h Mthod 10 Measuring the 
Atute Toxicity of E!floentt and Itecdvft Wafr*s to resbwater and Masine Organron& 
FOUrth Editron, 	/60Y4-90d1F, Angust l93. 

An aoutc.10amy test ahaB be maddamd to show toxicity if dxm is a tadstIcal1y significant 
4ilrcncc in.strtylvalbermn the control and 1(X) percent cffluen4 onkss the pem*ft 
a['eedtCAHy provides for * tone ot Immediate l)ilutzo (ZIP) for- bictoxwty, if the pcnut 
specifiet such a M.. AcIft balcity shaft be indicated when astadaticafly .aigni&aot &fference tk! I 
hi sur'h'aI 	tdi1uticnsgtctcr than 	 . 

d. 	chronic Toxicity TèUng - OrganLntt and .Prcoi 

(1) 	The pethdttee shall coudoct t#ftwith. C daphntndfria (water Ika) f rep 	don and 
survival.'tcm cndpoixx. Ph1etprenthir (fathead TcIIIBQW) for growth and =&al teSt 
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i,dpoint. and Raphidodis u&,Th-,f,(Vccn 31g2 ratmcty known a 
prk.izwnim) for grQw Lct cndp&nt. 

fleprcnce ot thou ic tocityshl be tschnalod = spccifid in 	rt..Thi Methods f or  Estimating thV 	neTetIdty.ofEMut and Recth(ng 
:Oiganiuu Thini Editi*n, EPNOO 491100Z My 1994. 

A chrorde biouy ten Shafl be psideted to ow oxkky if a 	iy 5igT'ific difkreucc in survivaL growth, or reproduction occurs at dilutions 	than tha wbkh Is known to occwarihe edge.o(the vaWng z*ue Xftbcreinu4jhEzo4 d4f jthe mixing zone, .ny chtonic bioassay test that bowa stntlsticIiy 	1fianteff fri JOt) pent effluent crnipattd to the control b1 be cousickxcd to 

C. 	Qadity A-5surance 

quWity 	rri{cja, statinn1 an.0= ON daa reporting for the bk= q3 bafl be in 
cordnnce with the EPA docammts ntat4 hi ibb éoiidlticfl nd the Depaxnnen(s Whole 

EUltieiitToxJdty Testing Cmzidanve D"WRtut. Indany 1993. 

.L 	EyaZui.oq o(cnsan4 Excccca 

(I) 	IC twcicity t shw, a dee4 U 	 or d(3) of this pcfflit todjU*n, anothet' ioIcIty 
tet ti,ing the sane species ond Depuftneut approved mcthôdoie*jr goR be cQuddCte4 within 
two wee1s, unless otherwise .appr9vecL by the .Depaziznant If the StCOVA gcst zIsofwtj toxicity, the pcnuiee shaft E'oftow the P=e&M &--,M'beJ in walon LCZ) of thspcxmk 
con4tiQL 

o.ce•uthe N*U=y test resufrs indtcatc acuta 	chic toxicity s defined in 
:dQflc.(3) or t(3) O(this perrni ccridiioi, diop nitreaiJ evaLuate the source of the 
toxicity end sibunt a plan and time xchcdu1e for deU2metratzng compliance with waterquaUty 
staridtttds Iijxnit Ppproval b7 the Departmem the pctnttcc 400 implement the plan txnW 
cofl44h1oc4 ba been achLeved. Enhlifiom sbell he completed aid PLW

.  PbawrI to  
Dpznet Within . uwths*sodienwse!pprvaUn Wdting by the Dcpaitmerd. 

g. 	Rpotihg 

Mong with the *ng memifts the permdmtee th1i Mehidc the dates of FROVIOCOUMdon and initiation of 
cb toxicity test and the flow late at the tmn of sampl ccfleon. Eflhjciitattie w eof4ampfln (or 
bioassay (C5tm abould ududc split tanqles 	4paranetee, stated under &hcdak P. conthuon 
I. o(thisperrniL 

hIteopener 

MbiöáLy tcstin indicates acute 	haönic toxleity, the Detmcnt ny ecopen xid mo&ty thia 
pmt to include new 	tat(ons widlar condkims as dewmWea by ii 	armrocnt to be appcopdat& 

hi acconlonc. With pruccdur a vuttlñcd in OrconAdmWsrtye Rtile, CbVW 340, DMot45. 

AtUutunt scan —1 be por(uined at kaAaacciihig the temi athisp 	 he nbniiaed to 
De*bncntxc pt oCtI* P mince's NPDES JeinLt enewul apphçutf. The ptrmmnee shal perform chenicill 
WOJ1SISVfltS In& *ffLucur and biosolidr.ió be 	sWA)r thovacivicpolin 	rood in Tabk 
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dpQi a 4 RapAtdocelfs s 	a(green Mp fonmrly k*wn as 
cprkonorwt).ior gwth wt ci4oinc. 

(2) 	The presence otchroe toxcky shall be esthiatd as api.ed in SbortTenn Wthcxh ot Estimirtlng the C1rIc Txaaty Of Effluents *n4 Rcceivng Waters tq Frsbwater 
QrgaaLsm ThIId ion UMMO (OOZ July 14. 

A ehronc bioa 	thfl be cor ;dered to show toxfty if a slails& fl i y Tthiant 
dafkrence in uuyiyA rovith or teptiductior occurs at ddutsns rnater thi that which is 
known to occur at the  e4e ofhe Jngzóne Jfthereis tie dihuo bin fx the edge of th e  
rrwung zotie, arty chronic bioassay test that shows a ststinca11y sigmticanr Cffcct ni 100 percent ffluentas comaed to the conti shall be :cOnsidd to stmw 	ity.  

C, 	Qpg ity ArancC 

QaJityassnrie ciiuvig,  natstiea1  WWYSIS and  dak icportlng Ax the bMas ys.shafl be in 
accodniee with the EPA docurpcnts stated in this riondlltkm and the Depjrurgas  Whole 

T0tY Tht1iIg Gizithnce Dw=ftt Janunxy 193. 

Eah 	el Cauand Ex4ncc3 

{1) 
lest using the MM species nd Department appioved a thodology shaft be conducted within 
two weec, UdM oth 	appruvcd by the Dcpatunent if thesecon test also ates 
Kdcly!thfpttethtflfoflow the prucre discn'bed In sectiori 	)ot' this permit 
condition. 

lItweconsecuti: eboaaytcst r*iicsindkaxe acate andIot chraniz toxkjty, asdefincd in 
5CttCns c.(3) or CL(3) ofthrs penDit cOnditIoo, the pcnniue*s .ha1I evaluate the UM= of the 
toxicity and submit a plan and Urne schedule for &nronstsg compltancc with water quaUy 
standards Upon appiuval by th Deparinient. the pennittee shaH rmpIeiuia thc plan uinrt 
coerhance has been hked. Evaluations thall be completed and plans tiburikd to the 
Dcpatme within months. 	othewse apxo'od I writin by ibe 	a.: 

g• 	.Rcag 

Akrn$ 	 btbedutd Aainpk coUçdonand iatiO of 
endi tOxicity test nd the flow late at the tune o(savnplc OQikodoL Efflucut at the time oi'sazzçtlng for 
biOnsaay tcsun shouLd Include spilt laroples ottcquud parameters stated under Scbcduk , ooridition 
LófthispeEnt., 

If bioassay tcstin in CaLcs acite andiotebronw.  t*i1. the Dertinnt any rown sid odl. thIs 
parmt to include new hinuat*ons athr conditions as d4tciaumcd by the Depazin,cnt lobe appropnate 

With prt,ccd'Uresoutlined In OiOfl Mniinko'. R.uks. ChSpter34O. Djion45. 

AitbuUbc petv 	amieast..onoc duringihe reirn of 	peuiiti4 n 
Ditinentas p of th*r Perriincn bIPDES pertmt renewal application. The petnaume shaft pmewicu1 

fits, fnflunt; cffl 	and bicsolldnç, bane .fldafly used fwthe specific Ioslcpollutatitsflsted ioTabICs 
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UI .oAppendc Do4O CFR Part 122. The ipf hic at and effluent sarnpt ha11 bc 24-tiou. daily .compiite 
• 

	

cxcqt wbete saitling mAadle C.Or—TWO103, Ith1 	.ix () dtresp.. (not less thaA ICO rnL) ccIJe. 

	

ovCe ptain day are acceptable. fle peit 	aI1 	 i 	ting• the j4jvaJ 
, ipk fr the vbnk nrnze$ to nsnpe sartp1e 2ntegnty (te no qoun to the ouW& a r) Anateiy, 

Iii for vol3tges nty be aaalyzeduparately and 	For hiosolids anaIyes, t 

for the final pcoductshall be nscd. 

5. 	lbcnnitteO thaJI rxct the ixqu'ffcw= .  for USC of red thned wacer undew DivWm.55, InJuding the fôIiowin: 

M redamed. w 1w bal1 be managed in accorthnce with the approved RocWrncd Wttr thc kn No 
ubstanctai changes sbztil be made In the approved pkn without wntten approval  of the Depanmcnt 

b. 	HóxechtLne.d vater shafi bc released by the percnfttee tO .aiodur Ptmn. as iefined In OMPIS Rcvied 
Statute (QR. 4600, fec u 	theme is a vafld e?nlract bowoeu the perrnit*ee and that pcaon that 
meets the rcqufretncats ofOAR34O55-Ot(9). 

c 	The 	mb.. Jinll noufy the Depaitmeet wftMtt 24 boors If it idetecp4 th.. he ate eiUofl b 
being iLtcd in a nner iiot in coop(iaace wi*li OAR 340-55 When the L)epartmeut offlcs are not open1, 
the permttoe Sba npott tht incident ofmnmmpKAi= to the Oregea Emergency Response Systeii 
çreIqtKmC n:l-BOO.452031I). 

d. 	No ztdai.med water ihali be macic ZVAJWC, to a pco .a p ppcsing to recyele itniess thpeioat 	Re. in 
writing thaUhey have read djdrstawl the pro4stons In time iule This wrkten enfith shall be 
keptot file by thcac*age uvaunm syin tner and be made avaIlable to the Deparr=nt Pr .jLAjJ 

Unkss 	aroVed in Wd6j,bytho 	a 40OP40OMd, Permanent grass cover shall  baintaInôd 
on thbnd 	 afl 	 be p 	lcaJl)rCUt and. teuxod to care rnaxinnmi 
.p0ph20u and nuuient vpporm 

Thctithie shall comply With Om. pit. M 	t*'*ive Rules (O4R) Chopw 34 DIvision 49, RguIutions 
rauhft 	of Waste 	rSystern.Opeates Pero.uer and oaf higly 

L 	V r 	baU.ha it. waswer a 	supivisd by one or more .operator who aiiecettified ha a 
clasri&ataon and Zrada level (equal to or greater) that cor=pomis with the c1asst6catio (collection and/or 
.keatintnt) oftbe sygem tobe *opecvIned as rpeifIeai on pageonc ortbisper..rd 	- 

nte A 'auper 	in defined 25 The P-emn owdsiftruitherity for brashing a d 	dit $pedfio 
practree and proct4urcs  of operadng the syatean ha aecor4anee with die pofldes of the pennitt& ud 
XW*UmCflt3 of the wtc 	piL uSupervlc&1 ream respotasibk for din tndmrcd operatiOn ofi 

or the qandiy of the effluent produced. Suirnsor aim pt 

b6 	ilie pemnnrteàs 	wate%nyatesn may not be without supervIsion as requued by Spc Condition &. 
above) fot more than thirtyQo) da$ During this period and at any ilnie that the niper is not 
asiIabl* to respond oniie 1 e. vacation1. iidt lease oroffealt). the pezntfttee natiiLzuke avoihthle *nd 

- 	. vdio Is certilkd at no Ic thafl one gia4e iorthth the :syrn casstficatioo 

ejf the wmtewamrsyem has morethalt one daily shIft the pernilitec shalt have the shift supet'4aoc. If Snt 
ectjfled at.no km than ana gradekwcedian the aystern csifrcatton 

d 	i1p.eniS rtsponsiblc for ensuring U w4StA/5tcr tcni has a propcd. ccidfltd supervisor 
ayailahte at *11 times to respond edteat die rtqust o(thn pertnhice a0 t9 xW othepcctor. 

c- 	b. 	kre shali nti1thà 	t 	 afibz w thgwithn th1nyO) dai 01 
xcçlacemenr or redesagnation of certIfied opetatos resp4nsitk r avugewateesystem 
Ope.rntien. The nocice thafl be IUed,wkh the Water QaLhyDon Operr C4fict4Iofl Pcorac $It 
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SW 01 Ave., PoftI3nt OR. 972. nit requIreima Is in adt1on to 
wWer  

1. 	LFpon wrfttco rcque.... the. D.tu 	 the prthtee !3On:.ktIm, wt to c=ced 120 days, to 
om d= scrvim of qiaJflccJ peron to upervte the watewattr syten. The wntn reqmg js 
tndude p,linofl rot' the t*mc ed *eduIe (or cn*Wng nd hmng. the dace the yicm superv= 
aaaMky otmsed and the name otkhe :Itemate 	 z rqj*rd byfik 

	

9. 	The Peratit(xthi (xiliy kxhxfcs Mmiw&sfrtUtmperztwe a w 	 The\ 
Dcp'aztn will evaluate the im(ormauon Cnthered during the pccmtt cycLe to dttnJue whe(hct the (actilty xwd 
to de'4op and inçieintm a tcmpciatwe reducwn component tocthew tmpente rnanagemcal plan. The le 
DcparWcnt uay nodity the p moor and I!qwr the development and impi menta4t of a tcmperme 

lgeer* plan ( the leromuon collected by the ermzftee .ndes the dore is havItg4 measuntbk 
Iire35e in rençeaWte Cc O(hwp.afl. inpng• usa a 	UñQAg404l442.: 

	

10, 	The p nit: bai1 nodfy the flEa Notthw• . Regio Portland 00kc (PbOe ( 	 .229523) in acnrdaice 
with the response times ttdm the Gcneral CondIdco ofthls pemut, p1 any n 	ict1omiso U',at corrective aciioi 
can hecoogllnand betweeii the perivAW, xd t1w DVUhnwt.- 
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•pe* dowtidma. Thb ood.tiori is n sanstid ir adequBAc badM cqti1print 
have beii jostalle4 in the e.o1keQc)abc jgenentio pcvent a 
bypss wbkh oc=TW<Tqrjn# noand periods o(equpmen&downpe or pcniaqve 

• maMtenance am 

(c) 	The pennktee s*tbrnftted toti 	nd rqucss as iquind an& OcnagCoi4iton Jc. 

(2) 	The Diicrur may appn,vc in antidpaW bjpass, after C *kring:k adv cilThcà aed 2n7 
to bypassing. wMn the D(tetet d2cnxuncs that wU meet the t 	coudlucns hated 

above i Gcucral CcdLtion Bib.(l). 

Nokc and xqum for bypass. 

(L) 	Andcpeed bypass. WthepermJrtec Wmin dvanc ot die need fur i bypnss hs&tU subzit 
- written noc if pcssible at least ten days before the date of the bypass. 

(Z) 	taitdped byvzss. The peiiofeshaZI Submit notien of an unantk#ted bzeiitd in 
Genj Codjtji 3).5. 

DoThiltion. Upset" inems 2n e 	 c.Weatin which thee b 	t..tk land paiy 
noZanee with technology based pecai dfluieit luutnttous bccause c((eetots beyond the reasonabk 
co s perintttee. An upset does noc include non xnpllance to the extent catedbyopextloii error, 
bdctgned imaciin clliuc, in*le uateueatment Caethties, b*otptcventive inthitenance 

or improper opwañon. 

IN 	EOt of2fl upscL Mopct censthts an affirnadw defense to an acijon 
ich technology hosed pomit e be liwnaons if the reqtrixesnents of Gemra.c*ndWw L4..caze nxt. 

ma& d*g 	infrtj 	of da .sthnt noic up. . 	. caused byup.st.. 
and befoec i ction for noueosnprzanceb fi 

C. 	ContEtions nxy for a dLnwAM$= of UpScL ?peznitree who wi*tcs to *SwAlsh the' effirinnije 
defee.. of opçec shall c.møostnt, thtwghptopctly signe4, cuitten oraneowopcttzng logs, oirotlÉr 
tehvant evkin-cc that; 	 . . 

() 	An upset occurred aM thai the 	 zfy the cau; tthã epsel; 

2) 	Thepcdflky5a ppdycçed; 

(3) 	Th pczm'ee subniitind noscc of the. upset as zucutced in Cencral oadkjón 	crco1#bour 

4) 	Thepfleeexiptkd with any reme&alinesSur eràI w ectal cocio3hcreor. 

4,. B 	optoo(. In anymfw=wtprocoedng the petzttt' seeking toft"bihdOCCt2nnCe ofn 
upsbasucbwdeno(prooC 

tonai Evens 

Repimom g)f ft P&Uit. A. 	c.Opedanal £veat w '. ok 	eovons 	 ie dn.o 
pcllut*nt parumeter shall be xca*ed as a iniglevioledon. A snigle opeancaal cvtm IsIn exceptiorA incident 

ort3acc iith nce than one CIin VTer Actcffluent dtschare pollutant parameter A soperalwnAl 
not include Clenq Wat.orct.vicbtibns 	dscha Wthouta MPDESpeunk Cr Don 	D*JCC 
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to the exnt caused by imptoptrlysigeor  imdequXe ttarnent iities Eaddy 	 op=tional  
cent is a Yi0lation. 

6. 	rfiofroju 	$.r COVJAancvicrns and ssndated rkrn-'p Staton 

i 	Denttjn 

OveztloW' means the diyetsi.qn and 	 mm any portkn oi ft of 
Wtoflvcyce system mdudug pump stauons tlirough adzsgnd overflow devtç or rrctU-rc, other than dsc 	o die 	ttt facility, 

evere ptoperty danae means suIsiaia1 pkyxkW d=PW rc pcopety, damage to the 
Conveyance system or pwnji soou which C== them to become Ia02erabc,. Or ubstintmi aid 
pernrsnerit loss of natural rcsouscts htdi Mn MMnaby 140 expected to occur in dc abscce of An ovcrflw, 

UncOnWkd. Qv0flOwv  means thc diVCMiw of waste .t.trann other than ftougha dcsid 
ovexflowdcce orstxuetwe, f0t. 	to ourftowng imohoee or ov thoi!1ug 3ntQ cstdences 

or indaurks that maybe çp%;Wd wa conveya= aystenL 

Pohibition o(ovcrhow. 6 Ovedlows zrc  

(1) 	WYOid2bk 	cintu.fld o*dlow, 	of flL peral jury or 

(1) 	These wc• no 	le 4naiws to the odIows. sIOI o the use ofauxili.ity pumping or 
or =XhnizaWA of cone 	 O4a artJ 

(3 	 fk) 	The ow .ws are the tetult of an uçseta defined bi Gcnet. odiion 114. and efl 
• 	f4 0008on.. 

C. 	Uncfldosfiowsarn pinhibitcd w1we wastewtuit likely to Oftpe or be- cattkd into thewate of the State by any means. 

d. 	Ring rquked Unless othc.Npccifiedin vrdngby thC.D 	 fl o*ics atjd 
uncootxoUcd olIOws uui$* be mPmted 4raIy to the Depaitinmir w*dim 24 hoop from the th* the perxttcc becomes awa o(dte oesftow. R 	nruccdute ame desctjbed n more dctai In (enenl 

oditiçn D.S. 

brrnifrin 	imfit 

It efThieot Umitatmon4 tpccdkdm this pcnzut are e.tceeded orafl otow ocir upoc re 	by the Veçioitncat the penàittee sbafl 1ake such 	i ai nentss o alct the pubflc about die utent And nabire of the dltcbarge 
*ic stcçu IflaY tnckade but arc not m*ted roo*ng of the nvrat access pouLs atdodwrtaces, news releases, 

Oft rlo 	tcievi.ion. 

btances 

•oUd s1udg. fIlter bøchW 	or oth oUtsetxemotd n the C 	5rqntpl of wane. ... shell be disposed of 'ii such a manner as to prewn any pOlkdax*rom such rnetedals from catering publIc rez. 
orc*b1Icbcalthbazard 
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ECfl.Ofl C . ___OTrORJ,. 4) RECORDS 

and mmurcu=ts tokeii a!zqufrtf hertin ihal1 Ø 	 iro1uman nafuz of dg 
monitored di5Che Mt wnptes shall be takeit at the 1ititoruig p.nn 	ecfied in this pntut and sh11 be b)ii, 
wikssoditxwisc CCtflCXL before the 	or It diluted by  ny 
abc, 	potflt$ Aan not be daed without n flcatk4o and the aptovaI of the l)ireetot. 

AWIUP 	flow rnesurerneet do*es and meti ods consistent with aceeped stk6firva p kç.51pJ1 be s4jevtod  
and used to ensura the xcuacy and rtrihIbty of 	urezncnts of the volume ofinoiuwrcd dischargtL The 
dc thaitbe Instafled, tahbrated nd marnned to burc that die accuracy of the me3wetnents is consistent 
with the accepted capsbthty of that type cidevice. Devices selectod shall be capable Ofm*sunng mows with a 
mathtwrn deviadon of 1et than *10 percent from true diccb.trge rates ihceughvut the rapge o(epccted 4lsdrasge 

MentgPnicethirs 

be voxh 	Kcccdhig CO teStFMOUIOM affmmed  tinder 4FPJart 116. unl= odw test 
*citcd in this pctmk 

The 	 that any person - 'faIies, rampers• with, .& kawmin g ccurate nay 
mOUCQflDg device Cr method I 	 U tairted Undef thiS peu4 iliall, epciq ccnvlcoo, be punished by a 
irie of not uxne than $10,000 per violation, or b uxrsenun4 for not mom than two years erby both. If a 

conviotaon of a penson 1 for a vu,lauon commirred afta fitst, couvktiaa ifuch person, punIslunzit is a fine y ebt 
n thári$20,000 per day of violadm tiby brpAsoruromtofnoc meft th** kut yearscc both. 

Modn. zalts shall be nn ric4each niith on a cbaqMoaicdngRspoe (osm iirroivd by 
Dcparunent 'The ropoits sbail be submitted monthly and arc to be nwkJ, delivered oroibetwise trnnsmhxed by the 
15th day of the iollowisg nvnth unless 	ui 	ptoverl thwj 	. eFth1 p 

6MMM31 	 the  

If die patratft U!O1IO!S  ny.polF 	 . . by thpeUgspiue&app 
end 40 CFR 136 or as speeitle4 m this pernat, the IeSUIIS V(tIUS inotikodeg shall be !ne*i*d in the calculation 
and ruoting otther data submhtcdui the Discharge Monitunng Rpod. &tcl iucznase4 yshaltalsu be 
mdtL For a poilniant par'amctcr that may be s*npkd niot than once p day (e Total QiI&ute Resaloal), 

dy. the average daily value shall 	 specified t thkpon 

CuJ 	for all Uütirations wkidi .repd av gtngotmeas*irenetiU shall niirie ad nTithtde 	exCePt for 
btL wbkh shalt he averaged as spccUied lit this pàrnifL 

ggftmim  Of Recoids 

. 	 :soiteing in(w*uaticn 	irod by this 	•. . 
and disposal xuvwes 	rch rhnll rctatne4 Ibrt pn,od Of least five yitra (or tour as tvquucd by4O CFR 
part 5G3) the perrmtsee shall retain records of all UMiltUtift nifotatution, Including 211 LatLou and msiateniCC 
.recois of all o'¼l stripehart mcowinp forcondrums mnitodng fratmaientaftn,copks o(ifl reports 
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eiictd by this pemFL and recrcis of all dara ted the appJk.tibn fcc this prmh for period of at 
kasx 3y1 fmr, d to of the umpr, jemonc iqort or pp catton. Th, period may becn4d by 
iquet of the Diictor at any timt. 

Rtcomis COntTlt5 

krcor* of uponitodng , ntorm.on siall frchide 

. 	The daze, extpae&thr,xd Mh o<jsot 	tUg irmeasurernents; 

b 	ThindvkJuaJU who perfoimed the umprin or flsurrnents: 

c, 	The date(s) WWY Worepforrd; 

d4 	The indiyduit(s) who performed th arwrAr.  

IUJyticaI Mc hniqm, oc m dI1; and 

Thotiana1y. 

pe ion And Bntry 

The perffidne thU allow the Direetor or an auththzed MfIC=nWivO upod d= pr=nmdqa .  

- 	 Ptee& ptcnse .wbere.a iqulated fzdlity or activity is located edüctedor where 
rtcords mt beizept neder the.ditio of thá peit 

bc 	Have 	to =d ççpy, 	.. 	 th3C amstbeiptender d%& ctkons of this 
pctrnit 

C. 	IP .  t at.. tIIr$ myfacilk 	TThtduidlng flnitg a ilpirnt), 
ptactices, or .n 	icosregulareuequ1md undi.ths ezta4 

d. 	.San1c or rtcotoc at rcasvnabk drrie for the pwposeó pe eras Dthet1 
thoczd  

MMO 

bc cr*le. thafleoirtyjh O' :Mai aadyoRJ (Q . 34ODiyiiôn52,lkevkWd.. 3W 
Specatiiuf Excqx where ezempced thderOA i40$Z flo C 	nctioi, birtaltulon. ermodIon 
involving thposaI 5ystems, unent works ser 	yremr, c rvron wex$ shall be cOrmcnçcd until the 
p131ts ziid p 	 uba*axd in eed toved by thc Dtparunenr. 'The pcniixttee slaIt gn nocrceto the 
Dxuurnt &csoons pos1b of 	iand ph*at.n':ocJIti, tothe pafl.d:.fàcil. 

Mticipated NqasMfiM!at  

The pertntree shall givc 3dvance noue to the Dutc of any p127inc4 ebenges In the permuod facility or aetvky 
that aa' resulL in MxM"IiW= with peri]t rcuiiiemenu. 

TimfcTs 

M4 pertht. may be wanOpmed•to a, new pczniWx 	thc tttofeeo acqWit...apropetyAM 
:&Ited actvity and a&ee 	W1 tO Mu corrpIi with alt dw Oarm a*id .Cus of the peftwc. tie tules 
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of Con 	ion. No permit shall be tnk*ed to a thkd paity WIthOuE prior *iitten apróval from the Diretor. 
The Per"U= thafl nodty the Dqarruenr when .a iransk o(pperty inIUCA takes place. 

Repons Qf compliance  or noncnliancc WkN or any pss rqi1s: on interiju and final M4UEmM= eontalned 
in any compliance sdiedule of this perm3t sWI be sjbutticd no later than 14. days fflowing eacb 3c6edu1e da 
Any 9'uriS QUnonmmplianm shall inckide the cans of coaipllaec any zemediat "ons iatç 
probabiliiy of rncctj iho reu boiluled reqidrcrnncs,. 

TwernvPcur WAtAeMakg 

Tht perrniueo balI pon any 	lance that may endanger beth or the ew...nrcnt Ay (oirisdon tbafl 
be provided orally (by tekphorie) Within 24 hows. wtless otherwise specified in this pennn, kern ibe Urne the 
perTTuttee becomes awm of the cimvrnstancas. Dunog normal Lxisuicss hows the DepEutmczits I'egional oWia 
sbaH be called. Outside of normal business hours, the Depaitmcnt shall be conrncted at 1-8004520311 (Oregec* 
Exntrgency Response Syein). 

A wth.wn submissioii shall also be pmWed wthln S days of the thrk. .thpem..kte becom . awaxe otdue 
circumstances If the perrniuen Is estabhslung aa affimsifive defense of upset or b)pas to any o(Thnse under OS 
463 922 to 468.946, and in which case If the ona1 ieioriinnotaco was oral, debvred wrawn nobcc iuus be 
na4e to the Depax unent or other aancy with 	yisdictun 1thm 4 (føin) caIend days The wtj 
st:iO Shall 

a. 	Adptiono(thcnonccaiidksenns: 

k 	Thepedod ofn0amnprWca, inc]i4ig =ad dates and tirr 

The ectintcd time noneoupliauce is oxpeacd to continue if it has not been conectcd 

ti. 	Steps taken or planne4 to 	 re.and pret 	oethe 	iance and 

e. 	Public notification stojis ta1m pursuant to Genem! Couriiticm B.7. 

The following.shall be Inebded asnfonnsticn that nsisi: be reportedw1thin24 hovxs under thIs paruapb 

a. 	AnY WunddPaWd bypass which e.tceeds aeffkut limtadon in thpetrni. - 

b 	Any trpsct whicostyefftunt Nadwionin this penuit.. 

c. 	Vithton of maximum daily discharge 	 of the 	1 ra tt 	this 
pennut 

me:,attmg MAY waive ttt Wrifta npctt on a casebyczebasi, j 	oi*L rçport has beet lthin24 
WPM 

oncorpi;ane 

pemjtwe shall tpon afffiw2dowofnoucqu.. reported underGewaIC.1hidi.dou D.4 orD5, at .0 
ui9nhrodngztports are subWiued.. Ih 4cts thall contain: 

A desciipdon o(the pon on Elance and kseause 

Thperiod o(n qtppilnncejnctudlng esaci dares xd tirnca 

The etimaied time noncuq,lianc is expwted to coadhad ifk 	 correcred aqd 
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d.. 	Steps token or pLned t 	 rnh*aie1  md peent rcoc=nrrce of the nontcrnpllaiee. 

Rzy to 	 Womvid ort  

The  permittee ha1I furnh to the Peppcnt, withtn 3 rea.sonle time, y h*fnii that the 
tqucst to d Itytine comphance with this perrtt. Thepccmittoe haJI also funnsh tode Deportment, upon request. cWjes of recortk required to be ktpt by thspmit. 

QJ 	 Whtn tk petncee beomms awaie that ii failed to suLirnk my  ttiewr* fetiluapermit 
apphcati o SUbLrUIIed tncoct u1(oulauon in a pernul aptkntt O(Any report to the Depetmtnt. it slafl 
pron>tIy subtmt st=h iacts or infcrnudon. 

.SorRe4uircments 

All aPPIlMi0s, pons or rn(OnTOn submitud to the Dpaxixnet shalt be 	cdad ce*fied inaceordauce 
wkh400FR 122.22.. 

Jlfkat 	of T(tin 

A pzrsod who supriet the DepwrtwaE with false inriaruntion, or omIts inarertaj m xeqtf• 	brnntfon, a 
spec&d in ORS 4684i3 ts subject to cthsina1 pcecueion 

0. 

 

QM&r-s 	 - IAppllcbk Lo?ubIidy Owned Treittinent Wodct(POTW) Ouly) 

The pennitt must provide adequnc notice to the Depeztiri1 of the followlng 

L 	Any new intsoduction of pollutants itto the .POTSV from an IndIte dihrgr wbkkiultk subjeet to 
section 301 CW 306 of the C1emn Walcc Act If it were directIy dIscharging thcc pUutitsand 

b. 	Any subsmdal change In the volume orcharacr of poflutant. bdnghitrodotxd Into the P01W bya 
sotucetrodtdrg p011utznt5 Into the P01W at the time of haumm of the Pema 

c.- 	Xcr the purpose,s of this patagraph, adequate notice ahalt itIude WomoAoaon(. 	quanticy 
of effluent *ntvoduced mo the POTW and (ii) any an0cpated Itepact of the change on they or 
qwlky of effluetc to be dise:herged thrn theiVIW. 

L 	to Dis 	fTiPolI tan - fApptkabk to existing 	uxing, corninerdul Øthng)  and 
Qtiodtural 4sdiuVE3 onlyj 

The pertninec nr Mify the tcponnear a soon a s,thoyInow or 

ø_ 

 

TIOtAnyutivity has oammd ot will OcuE whc.h would result In thed hargo, on athidnotf4ueof 
bae*s, Ofny toxO poThitant which s not flimeed In the peinut if thiche wilt cecd the btg1cst of 
thckllcMng 

O.hundred mLcrogams rr1itee(.1O0jit) 

Two hmd.md microgram per itcr (200 ig1L) for acmteln and .acrylQnjil 	ehutkcJ 
ntogtarns pet hr (500 t) kr2,4-dinziopbcnol and f r2.-izth 	nkropheanl, and one 
mtmtnm per.titer (I m/L) Inc antlmony 

FIve (5) timer the .ffijfflfl eOanUat60 VidUd ttpot*cd ADr that :poHutolin the pemh 
applikadon Ineocdance with 40CER 1212 

(4). 	Ilm Ieet established by the Departmm In accordance with 40qR 12244(9. 
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b. 	That any activity has ccvrd•ow II occur which otiid zu1i in any dIschaxge OR  a nonuiine or 
nthn basis. ofa toc p9fliasu which is not hmsied in the pecTnt. If that &seharge will exceed the 
hIghCSI >(tht fcJo*ing 	licatlon levels": 

(1) 	Eve bw't&r4 micmg=  pct ILcr(0 pg/L); 

2) 	one milliV= perliter (I rngIL) for wAimony; 

() 	Tcn (10) ikoes the niaInirn cWMAMtJda value xtpoted for that  pollutant  In the penit 
spplioatioa in accor&= with4OCl:R  122.21(gX);.oa 

(4) 	Tho 1eicl estabrl.5W by the. Depaztment n accornce With 40 (R 12244(O. 

CTJ.DEF1rO1 

BOO tncms flvc4y bo bcniicI wyn ileivancL 

Tnem tuend&Ids, 

L 	tmc?a1 iniiiiram p1ke 

kg rnea$ kilograms. 

,n?IdscnbiCwetperdaY 

)QD no-2m iuillioii gallons pccd 

Compocht avlo aons a anpkformedby eollec*ing 3nd midng diccrete aitples takcn pciocIicI1y and based 
.oisnOr11oW. 

Tctmo1ogy bascd p=ja  ctfluestlinicuios means sec 	iybaed wcatmens mW==jgs  as defined in 40 CER. 
125.3, V93d c 	trabon and amss 'oad gjmxjg.fimitwi.nz  that an based on uinliuum Ieszgi wtnna sec6e4 In 
OM 34041.  

o 	CBOD nez5 fIVe d y 	o-.ouhiocheziicaI oxygen demiixI. 

1 	tbstnple mea*g:jajSvjdud .dite samplecnlleøcd Over a period oftkocnot to cecd iS rn,.. 

. .•QM"= Juway theough Mazh, Apal.duU&h jw=,Iuly through Sptcmber, or Ociober through Decen. 

t 

5 	TótaIxidua1 "rine mtaw e 	edtblodr.c forms pIufc st 	thlodne. 

The 1czrn 'bacsesa' iwW= but wt HaW 50 	U. bactens. total COlifonU bacterisomd E coU 
bacr. 

P01W eans.a pub1u1y owned tratommwrit 



Exhibit C to Ord. 571 

STAFF REPORT 
WILSONVILLE CITY COUNCIL 
Wilsonville Engineering Division 

HEARING DATE: 	August 16, 2004 

DATE OF REPORT: August 9, 2004 

APPLICATION NO.: 02PC05 

REQUEST: 	 Update the Wastewater Facility Plan, April 1995, to plan and 
provide for adequate wastewater facilities for the City of 
Wilsonville. 

APPLICANT: 	City of Wilsonville 

CRITERIA: 	 Statewide Planning Goals #6 and #11; Wilsonville 
Comprehensive Plan: Public Facilities & Services Policy 
3.1.1. and 3.1.4; Wilsonville Code Sections 4.000-4.033, and 
4.198 

STAFF REVIEWER: Eldon Johansen, Community Development Director; Mike 
Stone, City Engineer; Laurel Byer, Assistant City Engineer 

DESCRIPTION OF ACTION: 
First reading for adoption of Ordinance No. 571, would adopt the Wastewater Facility 
Plan Update (November 2002). 

BACKGROUND/SUMMARY OF ISSUES: 
The City of Wilsonville Planning Commission held a duly advertised public hearing on 
November 12, 2003 and adopted Resolution No. 02PC05 which recommends that the 
City Council adopt the Wastewater Facility Plan Update. At the public hearing, the 
Planning Commission moved to "Include in the Wastewater Facility Plan Update a 
trigger for review of the Plan prior to Phase 2 of development and to look at alternatives 
at appropriate times in the development." This motion stemmed from the Planning 
Commission's desire to have staff investigate other modes of biosolids handling, 
including incineration, as well as other less traditional treatment processes. Additional 
analysis information was included in the staff reports for the Planning Commission public 
hearing. The original staff report dated October 8, 2003 and addendum, dated November 
5, 2003 are attached to this staff report and are contained in the Wastewater Facilities 
Plan Planning Commission Record for case file 02PC05. The minutes from the 
November 12, 2003 Planning Commission Public Hearing are included in that record. 

Wastewater Facility Plan Update 

Staff Report August 9, 2004 
Page 1 



Attached to Ordinance No. 571 is a Capital Improvements Projects List (Exhibit B) that 
spans over three phases. The third phase was included to account for the long-term needs 
of the facility and determine if the existing site would be able to accommodate the City's 
needs past 2020. Since these costs are beyond our immediate and short-term needs, they 
will not be included in the Sanitary Sewer System Development Charge calculations. 

The first priority project that staff is currently working on is improving biosolids 
handling at the plant. The existing sludge storage tanks have a limited capacity, so in 
order to allow for more storage, the digested biosolids must be dewatered. To date, Staff 
has pilot tested two options for dewatering, including a belt filter press and a centrifuge. 
While one of these products may allow for more on-site storage, it will not address the 
issue of dwindling land application sites for our current Class 'B' program. Therefore, 
staff is very interested in pursuing the option of treating and dewatering the sludge to the 
point that produces a Class 'A' biosolid. As stated in the Wastewater Facility Plan 
Update, Class 'A' biosolids do not have the same strict regulations that a Class 'B' 
product does and can be applied in more locations. It was also indicated in the report, 
that more than likely, the City may be required to produce Class 'A' biosolids on a 
regular basis in the near future. Staff believes that it would be most economical to 
address the Class 'B' restrictions at this time, since we are currently planning a 
dewatering facility for the site. Approaching the project in this manner will require that 
the Capital Improvement Plan, as outlined in the Wastewater Facility Plan Update, be 
modified slightly. An updated Table 7-2, which shows the acceleration of a portion of 
the Solids Stabilization projects from Phase 2 to Phase 1, is included as Exhibit "B" to 
the Ordinance. 

CONCLUSIONARY & SUMMARY FINDINGS: 
The findings that were outlined in the original Staff Report for the October 8, 2003 
Planning Commission public hearing are still applicable and have not changed. 

STAFF RECOMMENDATION: 
Based on the Findings of Fact and information included in the Staff Report dated August 
9, 2004; and based on information received from a duly advertised public hearing, Staff 
recommends that the City Council approve the first reading of Ordinance No. 571 which 
adopts the Wastewater Facility Plan Update and set the date for the second reading of 
Ordinance No. 571 for August 30, 2004. 

EXHIBITS: 
Draft Ordinance No. 571 
Planning Commission Record containing: 

City of Wilsonville Staff Report to the Planning 
Commission, October 8, 2003. 
City of Wilsonville Staff Report Addendum to the Planning 
Commission, November 5, 2003. 
Minutes from the November 12, 2003 Planning 
Commission Public Hearing. 

Wastewater Facility Plan Update 
Staff Report August 9, 2004 
Page 2 





02PC05 
Wastewater Facilities Plan 

Planning Commission Record Index 

Planning Commission actions at the November 12, 2003 meeting: 
Notice of Decision - Planning Commission Recommendation to City Council 

• 02PC05 Resolution 
• Motions 
• Adopted Minutes 

Distributed at the November 12, 2003 Planning Commission Meeting: 
Exhibit 10: 	A flow chart showing the different steps of Wastewater Facility's Current 

Operation, Drying Alternative and Incineration Alternative. 
Exhibit 9: 	An email dated November 10, 2003, from Commissioner Hinds. 

Staff Report Addendum dated November 5, 2003, for the November 12, 2003 Planning 
Commission meeting with attached: 
Exhibit 5: 	Additional Biosolids Treatment Alternatives - Incineration Technical 

Memorandum, HDR Engineering, Inc., November 2003. 
Exhibit 6: 	Memorandum from HDR Engineering, Inc. addressing initial Planning 

Commission questions, November 2003. 
Exhibit 7: 	An article regarding Living Machines submitted by Debra Iguchi. 
Exhibit 8: 	An article, "Scientists Question Safety of Sludge," from the Sunday, October 12, 

2003 edition of The Oregonian, submitted by Debra Iguchi. 

Staff Report dated October 1, 2003 for an October 8, 2003 Planning Commission meeting 
with attached: 
Exhibit 1: 	Draft Resolution No. 02PC05 
Exhibit 2: 	DRAFT Wastewater Facility Plan Update, November 2002 
Exhibit 3: 	Additional Biosolids Treatment Alternatives Technical Memorandum, HDR 

Engineering, Inc., October 2003. 
Exhibit 4: 	Background information on Facility Plan Update process. 

A memorandum dated November 7, 2002, from Eldon Johansen, regarding 
Draft Wastewater Treatment Plant Facilities Plan. 
HDR Engineering, Inc. Slideshow Presentation from January 8, 2003. 
Adopted minutes of the January 8, 2003, Planning Commission Work Session 
for 02PC05. 

The following is located in the Project File located in the Planning Division: 
Affidavits of posting and mailing dated September 18, 2003. 

DLCD Notice of Proposed Amendment, dated July 26, 2002 with attached: 
• Public Hearing Notice (for a September 11, 2002 meeting which did not happen) 
• List of affected agencies 
• Executive Summary of the Wilsonville Wastewater Facilities Plan, dated July 23, 2002. 





City of 

WILSON VILLE 
in OREGON 

30000 Sw Town Center Loop E 
Wilsonville, Oregon 97070 
(503)682-1011 
(503)682-1015 Fax 
(503) 682-0843 TDD 

NOTICE OF DECISION 

PLANNING COMMISSION 

RECOMMENDATION TO CITY COUNCIL 

FILE NO.: 	 02PC05 - Wastewater Facility Plan Update 

APPLICANT: 	City of Wilsonville 

REQUEST: 	 Adoption of a Wastewater Facilities Plan Update 

After conducting public hearings on October 8, 2003 and November 12, 2003, the 
Planning Commission adopted Resolution No. 02PC05, recommending this action 
to the City Council. 

The City Council is scheduled to conduct a Public Hearing on this matter on 
Thursday, January 22, 2004, at 7:00 p.m., at the Wilsonville Community 
Development Annex, 8445 SW Elligsen Road. 

For further information, please contact the Wilsonville Community Development 
Department, Community Development Annex, 8445 S.W. Elligsen Road, or 
telephone (503) 682-4960. 

q) 	Sering The Community WTh Pride 



PLANNING COMMISSION 
RESOLUTION NO. 02PC05 

A WILSONVILLE PLANNING COMMISSION RESOLUTION RECOMMENDING 
THAT THE CITY COUNCIL ADOPT A WASTEWATER FACILITY PLAN UPDATE, 

FOR THE CITY OF WILSONVILLE. 

WHEREAS, the Wilsonville City Engineer submitted proposed Wastewater Facility Plan 
Update to the Planning Commission, along with a Staff Report, in accordance with the public 
hearing and notice procedures that are set forth in Sections 4.008, 4.010, 4.011 and 4.012 of the 
Wilsonville Code (WC); and 

WHEREAS, the Planning Commission, after providing the required notice, held Public 
Hearings at regular public meetings on October 8, 2003 and November 12, 2003, to review the 
Staff Report and to gather additional testimony and evidence regarding the Wastewater Facility 
Plan Update; and 

WHEREAS, the Commission has afforded all interested parties an opportunity to be 
heard on this subject and has entered all available evidence and testimony into the public record 
of their proceeding; and 

WHEREAS, the Planning Commission has duly considered the subject, including the 
staff recommendations and all the exhibits and testimony introduced and offered by all interested 
parties; and 

NOW, THEREFORE, BE IT RESOLVED that the Wilsonville Planning Commission 
does hereby adopt all Planning Staff Reports along with the findings and recommendations 
contained therein and, further, recommends that the Wilsonville City Council approve and adopt 
the Wastewater Facility Plan Update, as reviewed and amended by the Planning Commission; 
and 

BE IT RESOLVED that this Resolution shall be effective upon adoption. 

ADOPTED by the Planning Conm-uission of the City of Wilsonville at a regular meeting 
thereof this 12th  day of November, 2003, and filed with the Planning Administrative Assistant on 

/i.Ji9tJ?JYt'L 	/c& 	,2003. 

ilsonvi e Planning Co 	•ssion 
Attest: 

4 L C 
in a Straessle, Administrative Assistant I 



SUMMARY of Votes: 

Chair Iguchi: Nay 

Commissioner Hinds: Absent 

Commissioner Faiman: Aye 

Commissioner Guyton Aye 

Commissioner Maybee: Aye 

Commissioner Pruitt: Aye 

Commissioner Wortman: Aye 



PLANNING COMMISSION 
November 12, 2003 

Application No. 02PC05 
Request: 	Adoption of a Wastewater Facility Plan Update 
Location: 	Citywide 
Applicant: 	City of Wilsonville 

MOTIONS 
Commissioner Pruitt moved that based on the Findings included in the Staff Report dated October 
8, 2003 and the Staff Report Addendum dated November 5, 2003, on tonight's public comments, 
HDR testimony and answers, and the discussion of the Planning Commission, he moves that the 
Planning Commission adopt Resolution No. 02PC05 which recommends that the City Council 
adopt the Wastewater Facility Plan Update, as proposed. Commissioner Faiman seconded the 
motion. 

Discussion: 
• Commissioner Wortman suggested that HDR Engineering has done a thorough analysis and has cost-

effective proposals in the Plan Update that are viable with current and foreseeable technology. 

Chair Iguchi moved to amend the motion to include in the Wastewater Facility Plan Update, a 
triggering mechanism for reviewing the Wastewater Facility Plan periodically, and for considering 
technological alternative systems at every possible opportunity. Commissioner Wortman seconded 
the motion. 

Discussion: 
• Commissioner Faiman suggested Chair Iguchi language was too broad and that the "every possible 

opportunity" language could be a bit more modest. 
• Chair Iguchi responded that it is important for the City to take every opportunity to look at all 

possibilities to do something that could help in the long run. For instance, if development comes 
in it may be appropriate to utilize the "living machine" system (as explained in Exhibit 7). She 
suggested "living machines" have been shown to be effective and have been incorporated into 
parklands, educational facilities, and some people drink wastewater after it has been processed 
this way. 

• Commissioner Guyton suggested that a time frame could be stated for when the Wastewater 
Facility Plan should be reviewed. 

• Commissioner Faiman suggested that "every possible opportunity" could be construed to mean 
that the Plan has to be reviewed every time a new article is published about wastewater treatment. 

• Commissioner Pruitt suggested that instead of saying "every possible opportunity" state "at 
appropriate points in the development process" because there will be times that this issue could be 
looked at and times that this review could be very disruptive. 

• Mr. Johansen suggested that the Plan could undergo a full-scale review prior to Phase 2 of plant 
expansion as listed on page 7-19 of the Wastewater Facility Plan Update. 
-, He explained that the consultants have reviewed Phase 1 of plant expansion thoroughly and 

have proposed state-of-the-art technology as much as the City wants to go. 
• Commissioner Wortman suggested that Chair Iguchi is suggesting additional alternative concepts 

beyond a central facility be considered. Chair Iguchi agreed that this is what she is suggesting. 
• It was suggested that the amending motion is addressing two issues, one of which is that when a 

development comes along that presents an opportunity to review the Plan that this review be 
done. The Metro industrial lands analysis as mentioned by Mr. Johansen present such an 
opportunity. 
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Mr. Johansen explained that his concern is if something triggers a review of the Plan and an 
alternate site is looked at, a whole neighborhood gets upset. 
- For example, the Villebois sewer line has to come down either Evergreen Avenue or Barber 

Street, and if a plant is put in for that area it would have to be put right next to the Montebello 
residential area. He does not want to get a neighborhood upset about something that probably 
is not even feasible. 

- He doesn't have a problem if the trigger is put in based on development of the two industrial 
lands (the Frog Pond area and south of the Willamette River identified by Metro), but to base 
the trigger on every project that comes before the City, people are going to get needlessly 
upset. 

Commissioner Wortman moved to amend Chair Iguchi's amending motion to state that that the 
Wastewater Facility Plan Update is to be reviewed prior to Phase 2 of the plant expansion. 
Commissioner Guyton seconded the motion. 

Commissioner Faiman moved to amend Commissioner Wortman's amending motion to state that 
review of the Wastewater Facility Plan be triggered by the inclusion of the industrial land in the 
Frog Pond area and south of the Willamette River as described by Mr. Johansen. Commissioner 
Wortman seconded the amending motion. 

Discussion: 
• Chair Iguchi stated that she liked the idea of the trigger by the inclusion industrial land, but suggested 

that this should be qualified by stating any "new" industrial lands that come into the City limits. 
• Mr. Johansen explained that the industrial land in the prison area is not in the current City limits 

but is included in Phases 2 and 3 of the plant expansion; the pipes are sized to handle it. 
• Chair Iguchi stated that she would like the language to state that when industrial lands are 

annexed into City, the City could review them and determine whether they are included in the 
Plan. 

• Commissioner Faiman noted that he had specifically referred to the industrial lands in the Frog 
Pond area and the area south of the Willamette River. 

The amending motion failed 2 to 3 with Commissioner Wortman and Commissioner Faiman voting 
for the amending motion, Commissioner Pruitt, Chair Iguchi and Commissioner Guyton opposing 
the amending motion and Commissioner Maybee abstaining from voting. 

Commissioner Wortman's amending motion to trigger a review of the Wastewater Facility Plan 
Update prior to Phase 2 of plant expansion passed 5 to 1 with Commissioner Pruitt opposing. 

Chair Iguchi stated that based on the amending motions and discussions, and the failure of Commissioner 
Faiman's amending motion, she would like to change her amending motion to state, "Include in the 
Wastewater Facility Plan Update, a trigger for review the Plan prior to Phase 2 of plant expansion and to 
look at alternatives at appropriate times in the development. She asked City staff if they had any 
comments about this language. 
• Mr. Johansen responded this language works for him as long as he doesn't have to get people upset 

needlessly. 
• Commissioner Pruitt suggested that "appropriate" is a very vague term. 

Chair Iguchi's amending motion passed 6 to 0. 

The main motion passed 5 to 1 with Chair Iguchi opposing. 

is 
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PLANNING COMMISSION 

Wednesday 
November 12, 2003 

7:00P.M. 

Wilsonville Community Development Annex 
8445 SW Elligsen Road 

Wilsonville, Oregon 

Minutes 

I. 	CALL TO ORDER - ROLL CALL 
Chair Iguchi called the meeting to order at 7:00 p.m. Those present: 

Planning Commission: Debra Iguchi, Craig Faiman, Susan Guyton, Joe Maybee, and Mark Pruitt were 
present. Randy Wortman arrived shortly after the Consideration of the Minutes. 
Mary Hinds was absent. 

City Staff: 	 Paul Lee, Eldon Johansen, Mike Stone, Chris Neamtzu and Linda Straessle. 

V. CONTINUED PUBLIC HEARING 
Application No. 02PC05 
Request: 	Adoption of a Wastewater Facility Plan Update 
Location: 	Citywide 
Applicant: 	City of Wilsonville 

The following was distributed at the beginning of the Meeting: 
Exhibit 9: An email dated November 10, 2003, from Commissioner Hinds. 

Chair Iguchi read the Legislative Hearing Procedure for the record. She opened the Public Hearing for 
02PC05 at 7:05 p.m. and called for the Staff Report. 

City Engineer Mike Stone noted that Planning Commission had opened and continued this Public Hearing 
at the October 8, 2003 meeting. He listed the exhibits to the Staff Report in the meeting packet. He 
explained that the City staff recommendation regarding 02PC05 is for approval of the Wastewater Facility 
Plan Update with the addition of Exhibit 4: "Technical Memorandum on Additional Biosolids Treatment 
Alternative - Incineration.' He introduced HDR Engineering, Inc. consultants, Heather Stephens and 
John Hoiroyd. 

Ms. Stephens recapped the information provided to the Planning Commission: 
• The Draft Wastewater Facility Plan Update, dated November 2002 (Plan), was distributed to the 

Commissioners in the Fall 2002. 
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* The Plan outlines recommendations for phased expansion of the Wastewater Treatment Plant that 
would serve the community through ultimate build-out. 

* Subsequent to build-out, the Plan addresses short-term constraints that the City has with its 
biosolids management. 

• It looks at cost-effective treatments. 
Ms. Stephens gave a brief overview of the exhibits that HDR Engineering provided for the Planning 
Commission October 8, 2003 and November 12, 2003 Staff Reports: 

Exhibit 3: Additional Biosolids Treatment Alternatives Technical Memorandum, HDR 
Engineering, Inc., October 2003. 

Exhibit 5: Additional Biosolids Treatment Alternatives - Incineration Technical Memorandum, 
HDR Engineering, Inc., November 2003. 

* Ms. Stephens stated when comparing the recommendations in the first memorandum (Exhibit 3) 
for the alternative drying system with the incineration alternative as described in the second 
memorandum (Exhibit 5), the two technologies achieve many of the same objectives. 
- They both result in a significant decrease in the volume of sludge that is produced at the 

treatment plants, which is a primary objective as the product might have to be stored up to six 
months of the year at the facility. 

- The operational costs of the dryer are significantly lower than incinerators. The dryer 
produces a product with a higher level of treatment, which addresses some of the public health 
concerns that have been raised by the Commission. It is a beneficial reuse product that is 
accepted and desired by numerous farmers around Wilsonville. 

Ms. Stephens explained: 
• The first improvement recommended by HDR Engineering is to add a dewatering system, a 

mechanical separation step that will reduce the volume of sludge. She distributed a flow chart 
showing the different steps of the Wastewater Facility's Current Operation, Drying Alternative and 
Incineration Alternative (Exhibit 10). 
• There are several different treatment options, and dewatering is an integral in any of the biosolids 

treatment processes. 
• Dewatering allows continued land use application with more certainty of being able to find sites 

that can be approved for winter land application. 
• Dewatering is a critical step prior to either drying or incineration. 
* It is recommended that the City move forward with the Dewatering step as soon as possible, and 

to have it online before Winter 2004. 

PUBLIC TESTIMONY 

Tim Knapp, 11615 SW Jamaica, Wilsonville. Mr. Knapp explained that he owns a commercial/light 
industrial property development project in Old Town. His concerns include: 

There have been issues related to odor emissions from the wastewater treatment plant in the Old 
Town area during the 17 years that he has been in Wilsonville. 
• City staff has been saying over the years that they were working to eliminate the odor. 
• He has concerns about the performance of the current wastewater plant and whether it will 

continue to perform adequately throughout the City's growth. He referred to the Villebois 
development in terms of how much it would impact the Wastewater Treatment Plant. 

• While he admits that the odor problem in Old Town is not as frequent nor as intensive as it once 
was, it has not gone away either. 

• The odor problem can severely inhabit his ability to get tenants for his buildings. 
• He does not think that citizens, the development community, and commercial centers should be 

subjected to this type of problem. 
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He has seen articles about the handling of biosolids applications but does not know very much about 
it. He hopes that the Planning Commission has enough information to make a decision regarding the 
Plan. 

The Commissioners questioned Mr. Knapp regarding his testimony: 
• Commissioner Wortman asked Mr. Knapp how often odor problems occurred in Old Town. 

* Mr. Knapp answered that this question is difficult to answer with any accuracy, but he thought 
about once a month and varies by the season of the year. He has noticed an odor problem on 
occasion at 1:00a.m. He questioned why there would be a problem at this time of night. 

• Commissioner Wortman asked Mr. Knapp if he complains to the City when there is an odor problem. 
• Mr. Knapp responded that in years past, he has called several times a year about the problem, but 

has not called the City in recent months. 
• He does not have the Citys 24-hour telephone number to report those occasions when the odor is 

noticeable at 1:00 a.m. 
• Chair Iguchi asked Mr. Knapp if incineration of the waste would be an issue to him. 

• Mr. Knapp questioned what the potential for airborne particulates composition and volume would 
be with the incineration process. 

• He would like to compare the experiences of other jurisdictions that use incineration and the 
measured effects they have experienced with incineration. 

• He is open to the possibility that incineration might be a viable method of dealing with waste. 
• He suggested that the land use application of biosolids is going to become more difficult due to 

citizen concern about the dangers and issues of this practice. 

Chair Iguchi closed the Public Testimony for 02PC05. 

Chair Iguchi noted the email from Commissioner Hinds (Exhibit 9) that was distributed at the beginning 
meeting. Commissioner Guyton read the email into the record at Commissioner Hinds's request. 

The Commissioners discussed their concerns regarding the Plan: 
Commissioner Guyton: 
• Agreed with many of Commissioner Hinds's comments in the email. 

• She is concerned that the Plan offers only a short-term "fix" and will not solve long-term 
problems. 

• Suggested that other solutions should be looked at and that incineration might be one of the other 
solutions. 
- It has been suggested that incineration is not the thing to do now, but it is still an option. 
- Incineration could be a long-term solution. 

• Suggested that federal and state agencies could change the regulations because they are subject to the 
public sway. 

Commissioner Faiman: 
• Stated that Mr. Knapp had summarized his concerns. 
• There is not enough information to make a decision. 

• The studies he would like to see have not been done yet. 
• There are questions regarding the political acceptability of the current program of using waste 

solids for fertilizer. 
• Because there are so many unknowns, his decision would be to go with the lowest cost alternative 

for now and review the subject at a future time once more information is available. 
- The City should not spend a lot of money on options where there is no strong evidence that it 

is the correct direction to go. 
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Commissioner Maybee: 
Agreed with the preceding comments. 
• This is a complex subject and he does not think that it is going to lend itself to an easy solution. 
• Commissioner Guyton, Commissioner Hinds and Commissioner Faiman have pointed out that 

there are numerous viewpoints on this subject. 
* Looking at the incremental cost of going with the simplest solution to the alternative solutions, it 

might be in the City's best interests to find out what the baseline cost might be and what the 
incremental costs would be should the City decide in the future to go to an alternative option. 

Commissioner Pruitt: 
Asked that the difference between a Class A and a Class B land applications be explained. 
* Ms. Stephens responded that the federal regulations for biosolids treatment recognize two 

different levels of treatment. 
- Class A sludge is the highest level of treatment to further reduce pathogens. Its land 

application is universal for soil augmentation. It can be applied in significantly more local 
areas than Class B sludge can. 

- The City currently produces Class B sludge. It has not undergone as sophisticated treatment 
for pathogen reduction as Class A sludge, therefore, the use is protected by putting limits on 
the land application. 

• Commissioner Pruitt asked if the pathogen level could be quantified for easier understanding. 
- Mr. Holroyd explained that he is the chief engineer at the Portland office of HDR 

Engineering. He stated that a criterion for counts per dry gram of material can be difficult to 
track. Regulators address the Class A and Class B distinctions by defining the acceptable 
level of treatment; what treatment might give a typical acceptable kill of pathogens. 

- Mr. Hoiroyd explained that regulation is based on both a sampling of the biosolids and on 
ensuring that the treatment process meets a standard. 

Commissioner Pruitt asked if there are fewer heavy metals in Class A sludge than in Class B sludge. 
• Ms. Stephens answered that Class A treatment processes are aimed at pathogen reduction and not 

at metals removal. The heavy metals level in Class A sludge is similar the level found in Class B 
sludge. 

Commissioner Pruitt asked Ms. Stephens and Mr. Holroyd to explain HDR Engineering's experience 
with wastewater treatment plants and their design. 
• Ms. Stephens explained that Class B land application is the most prevalent current biosolids 

program. 
- In planning for the future, it is common to look at Class A treatments given public concerns 

and the uncertainty of regulation in terms of where the legislation will go in the future. 
- Many facilities are moving toward Class A treatments. The majority of the facilities that 

HDR Engineering look at use some sort of beneficial use as opposed to an alternative such as 
incineration. There are some uses for the ash resulting from incineration. Land application of 
sludge for soil amendment is considered to be a beneficial use from a regulatory viewpoint 

• Mr. Holroyd explained that HDR Engineering is one of the top five wastewater design firms in 
the country. 
- The Portland office is engaged with twenty-plus treatment plant expansions and design 

projects at any given time. 
- He listed wastewater treatment plants that HDR Engineering has worked on in the Portland 

and Seattle areas. 
- Ms. Stephens explained that HDR Engineering primarily designs wastewater treatment 

plants, but also have operation services and have treatment plant operators on staff. HDR 
Engineering puts operational recommendations into facility plans. They also have incinerator 
operators on staff so HDR Engineering has experience with incineration plant operation. 

Ms. Stephens stated that HDR Engineering has been in business since 1923. 
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• Mr. Hoiroyd explained that the Portland office employs about 55 people in the region and over 
300 people in four or five offices. 

• Mr. Holroyd stated that HDR Engineering is considered to be experts in the wastewater treatment 
field. 

Commissioner Pruitt asked that the costs of drying versus burning be qualified. 
• Ms. Stephens explained that in terms of capital costs, the drying option is about $10 million, 

whereas the incineration cost is about $14 million. 
• The major difference between drying and incineration costs is the operating cost. Incineration 

operation costs five times more than drying operating costs. 
- The drying operation cost is just under $100,000 a year versus $500,000 for the incineration 

costs. 
- Costs are based on the current staffing level at the Wastewater Treatment Plant. Staffing 

costs for a 24-hour operation are three to four times higher than for plants that operate with a 
single shift, as Wilsonville's Wastewater Treatment Plant currently does. It may not be 
necessary to go to a 24-hour shift full time with the incineration process, but there are labor 
costs with a partial 24-hour operation. 

- Wilsonville's dry product doesn't need to be sent to Eastern Oregon because the limitations on 
Class A land application have been removed. 

- Mr. Holroyd reported that Class A sludge is in demand for land application and is sometimes 
bagged and sold as fertilizer. 

- The City of McMinnville has a Class A treatment operation and makes compost which is sold 
without difficulty. 

• Mr. Stone noted that technical memorandum prepared by HDR Engineering dated November 3, 
2003 (Exhibit 5 in the meeting packet) included information about the costs. 

• It was noted that the biosolids dewatering process would be required in both the drying and 
incineration process. 

Commissioner Pruitt noted Ms. Stephens comments that dewaterization is done in both the drying and 
incineration processes, and referred to Commissioner Hinds's statement in her email that the sludge 
has no odor after dewaterization, and asked if this were true. 
• Mr. Hoiroyd responded that his understanding of Commissioner Hinds's email was that there is 

no odor after incineration. 
• Mr. Holroyd confirmed that dewaterization would be done before land applications for Class A, 

Class B, incineration, and drying systems products: the water has to be removed before the 
product can be shipped or combusted. 

Commissioner Pruitt asked if Commissioner Hinds was correct that the Phase 3 expansion of the 
Wastewater Treatment Plant would not be needed with the incineration alternative: would these two 
options have different long-term bearing on the expansion that would be needed for the Wastewater 
Treatment Plant? 
* Ms. Stephens answered that the initial capital investment would be made for both methods, which 

would last for the life of the facility. 
- Phase 3's total cost was $30 to $35 million, which included many liquid processing 

improvements as well. These would still be needed regardless of the biosolids treatment 
option. 

Commissioner Guyton: 
• Noted that the small site for the Wastewater Treatment Plant and asked what would happen when 

there is no more room for expansion. 
* Mr. Stone explained that FIDR Engineering was told to make recommendations based on the 

current Wastewater Treatment Plan site, which is not going to get bigger than it currently is. 
- Costs will be 20% to 30% higher in construction costs because of the site's size limitation. 
- A portion of the current site belongs to ODOT. 
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• Mr. Johansen stated that there are three phases for the Wastewater Treatment Plant expansion. 
- The first two phases will take the capacity of the Plant to 4 million gallons per day (mgd). 

Currently the Plant runs a slightly above a 2 mgd capacity. If Wilsonville's current rate of 
generating sewage for each area continues the way it is now, it will generate 4 mgd through 
Phase 2. 

- Phase 3 would bring the capacity of the Plant up to 7 mgd on this site. He estimated that 
Wilsonville would produce 4 to 7 mgd of sewage at full build-out even if additional areas are 
brought into the City or areas redevelop and produce more sewage than they currently do. 
There is enough space at the current site to handle this amount, but it will be crowded. 

- The City needs to negotiate with ODOT for acquisition of that portion of land adjacent to the 
current site, as this would allow expansion away from the neighbors of the site. 

Mr. Johansen referred to page 7-19 of the Wastewater Facility Plan Update, Table 7-2 'Estimated 
project costs for plant expansion (Costs in $1,000s)" and noted that there are three phases. 
• Phase 1 includes the biosolids dewatering that would be needed no matter what method is used 

for processing the wastes. 
• The City will readdress how the solids should be handled the next time the Plan is updated. 

- There will be one, possibly two, more updates of the Plan before the incineration or low 
temperature belt drying methods would be built. 

- There is enough space on the current site for the inclusion of either the drying or incineration 
methods. 

- The main concern at this time is to get the initial improvements approved, making sure that 
the initial improvements are compatible with whatever is built in the future. He is not locked 
into one method. 

Mr. Johansen explained that the City only produces about half the volume of sewage that is needed to 
make the incineration method effective because it takes as much manpower to run a very small 
operation as it does a much larger operation. It would be extremely expensive to operate an 
incineration. 
* He suggested that with technology changes smaller incineration systems might come down in size 

and become more efficient. It may make more sense to wait until it is time to build the system 
before locking in a particular method due to possible technology changes. 

Mr. Holroyd noted that a couple of the major wastewater utilities in this area have decommissioned 
their incinerators recently, including plants in Clackamas and Durham, because of the high level of 
maintenance. 

Commissioner Maybee: 
• Asked if there were any correlation between odor emission and work shifts; are there more nighttime 

odors from plants that are under single-shift operations? Is there some reservoir approach to holding 
waste that comes in at night, or is the entire plant automated? 
* Ms. Stephens explained that most of the Wastewater Treatment Plant is automated so that the 

processes run 24 hours a day. Intermittent odors tend to be during the day. She could not think 
of anything that would be happening that would be causing odors at night. 

• Asked how pathogens from solid waste from a Class A process measured against ambient pathogens 
in the environment. How quickly does this drop off? 
* Mr. Holroyd stated that most of the focus is on fecal bacteria. The wastewater business is trying 

primarily to reduce the organic content and reduce the harmful, or pathogenic, microbial 
community. The microbes that are in the soil are much less likely to cause health problems as 
raw or partially treated wastewater or sewage sludge might. 

Commissioner Wortman: 
• Referred to page 8 of 20 of the Staff Report, Table 1. "Estimate of Probable Capital and Operating 

Costs for Solids Incineration", and suggested that Table 1 only addresses two of the three phases 
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referred to earlier by Mr. Johansen. He noted that there are no capital costs associated with the Phase 
2 expansion. 
• Ms. Stephens stated that Table 1 is more equivalent to Phase 2 and Phase 3 of the expailsion. The 

Phase I improvements in the Plan address existing capacity deficiencies. Phase 2 is the first 
major capacity increase at the plant. 

• Commissioner Wortman suggested that the million gallons per day figures do not line up with the 
7 mgd that Mr. Johansen was speaking about earlier. 
- Ms. Stephens stated that the Plan looks at the low projection costs and high projection costs 

and the numbers in Table 1 are based on the low projection costs. 
- Ms. Stephens using a enlarged copy of a page from the PowerPoint presentation shown to the 

Planning Commission in January 2003 (paper copies of which were provided in Exhibit 4 in 
the October 8, 2003 Staff Report), showing the graph "Flow and Loading Projections," 
explained that the high projections were looked at primarily from a site planning point of view 
to make sure that City growth at full build-out can be accommodated at the current plant site. 

- The difference in the numbers noted by Commissioner Wortman is because HDR 
Engineering believes that growth might be closer to the low projection. 

• Commissioner Wortman asked if the actual build-out capacity comes in at the high flow 
projections, would there be additional capacity expense to Table 1? 
- Ms. Stephens stated that there would be; another $14 million expansion would be needed. 

• Commissioner Wortman asked that the reasons for the difference between the "Initial Expansion" 
Total Operation and Maintenance Costs and costs for the "Ultimate Expansion" be explained. 
- Ms. Stephens explained that it would be due to the additional operating time because the 

equipment will be running longer as the loading of the Plant increases. 
Commissioner Wortman asked which phase of waste treatment produces the ongoing odor problems. 
• Ms. Stephens stated that HDR Engineering has identified the major odor sources. She listed 

those sources. 
- The headworks. The first phase of improvements in the Plan includes improvements to the 

headworks and treating the air from the headworks. 
- The sludge storage. She noted that the recent odor control project addressed the sludge 

storage basin, which is one of the major sources of odor. 
• Commissioner Wortman asked if HDR Engineering is the current advisor on operations and 

problems. 
- Ms. Stephens answered that they have been since 2001. 

• Commissioner Wortman discussed problems in the past that were created by Coca-Cola 
operations and asked if Coca-Cola continues to be a significant source of the odor problems. 
- Mr. Johansen responded that they are becoming less of a factor as the City grows and there 

are other sources of sewage. The wastewater treatment system the City used 10 to 14 years 
ago did not respond well to increases in strength; the current system responds very well to 
changes in strength during the day. 

• Mr. Johansen suggested that a source of the intermittent odor is when the sludge storage covers 
are cleaned, there are odors for about an hour. 

• Mr. Stone explained that there could be a substantial impact to the odor problems during the day 
because of the winds that blow during the day. Winds tend to calm down during the night so the 
odors tend not to be blown away by the wind. 

• Mr. Stone and Mr. Hoiroyd explained the sources of the odors. 
- The screening materials are contained a dumpster and odor escapes when the lid is opened to 

put in another load. 
- A couple of places for odor-causing potential are the sludge storage and the headworks, 

which have not been enclosed, because this is where the sewage first comes in. This is not a 
place that is conducive to nice smells. There is a project in the works to reduce the odors here, 
which should be operational in mid-2005. 
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* Commissioner Guyton stated that as a resident of Old Town she seldom notices the odors but that 
might be because she is far enough north of the Wastewater Treatment Plant that it is not 
noticeable. She suggested that the odors are worse during specific times of the year because of 
the wind, although the odors are better now than they were several years ago. 

Chair Iguchi: 
• Chair Iguchi referred to previous testimony that the odor occurs during the dewatering process and 

asked if the odor congregates in the water. 
- Ms. Stephens explained that the odor is associated with the solids processing steps. She 

explained this process in further detail. The dewatering process does have some odors 
associated with it and HGR Engineering is recommending that that this process be enclosed in 
a building. 

- Mr. Stone explained that every improvement that has been done to the Wastewater Treatment 
Plant has helped with the odor problems. He listed the various projects. He stated that he 
believes that eventually the odor problem will be eliminated. 

• Asked if the higher construction costs due to the constrained site of the Wastewater Treatment Plant 
had been compared to what it would cost to acquire additional land somewhere else, aside from the 
physical structure. 
• Mr. Johansen stated that when he had worked for another jurisdiction he had to find an alternate 

site for the wastewater treatment plant, and the experience was not good. He has not done a 
comparison of costs between building onsite, and locating to another site. 
- Operation costs would be too high if there are two smaller sites as there would be basically 

the same operation at both sites. He estimated that the capital costs for building onsite or at 
another site would be similar, but the operation costs would be exorbitant. 

• Ms. Stephens suggested that there would be significant additional capital costs due to pumping 
and piping that would offset any construction savings from building on another site. 

• Commissioner Wortman asked if another site could be located outside the City limits. The 
answer was inaudible on the audio tape. 

• Chair Iguchi expressed concern that the Plan is a short-range way of handling a problem that is 
ongoing; the City is going to continue to grow and produce more waste. 
• It bothers her that Wilsonville's waste will be trucked out of Wilsonville. 

- Wilsonville needs to find a constructive way of taking care of its own wastes here. This Plan 
does not address this in any way. 

• Chair Iguchi expressed concern that HDR Engineering was not charged with looking at other 
technologies that are available. 
• She is concerned that the City is going to be putting in infrastructure that is going to take 

additional waste from the northern part of the City, the Villebois and Coffee Lake areas, and will 
be piping that waste all the way to the Willamette River when Mr. Johansen just said that capital 
costs in acquiring additional land could be similar. She suggested that the cost would not be so 
high for locating another site when compared to the expense of the piping. She suggested that 
this has not been looked at and has not been addressed in the Plan. She would prefer it if the Plan 
looked at alternatives more closely since obviously they have not been researched at this point. 
- The idea that incinerators could go down into a reasonable cost within a short period of time 

is of concern to her because this has not been addressed in this Plan. 
- It looks like we are just going to continue to build as much as can be built on the current site 

and continue to treat it in a relatively similar way to what we have. 
- The drying belt system is going to be brought in to improve the quality of the sludge but there 

is nothing in the Plan about looking at other alternatives that might arise or that are already in 
existence that could be viable and might serve Wilsonville's needs now and into the future. 

• For this reason, she is not willing to recommend the adoption of the proposed Wastewater Facility 
Plan as it is now. 

PLANNING COMMISSION 	 Page 8 of 12 
November 12, 2003 Meeting Minutes 



Commissioner Pruitt 
• Asked the range of time that the Plan covers. 

• Ms. Stephens responded that the Plan looks at the ultimate build-out of the current urban growth 
area and urban planning areas, making sure that the short-term improvements don't preclude 
something that would be a logical long-term alternative, recognizing that technology continues to 
advance and that the City will revisit the Plan. 
- More focus was put onto the short-term alternatives because this where there is the most 

certainty. Additional capital improvements identified some pilot studies and other 
investigations, which the City can continue to do in the short-term in order to help refine the 
decisions that need to be made 10 to 15 years down the road. 

• Chair Iguchi suggested that if the City is building infrastructure to go down to the existing site for 
the short-term and all the capital expenses for putting in all the additional enclosures and other 
improvements, then there is a lot of money sunk into this short-term Plan. She questioned how 
likely would other less expensive alternatives be looked at in the future? 

• Commissioner Pruitt asked what the planning horizon of the Plan was and if the improvements in 
the Plan for the short-term would be usable for the long-term upgrades, and how long would it be 
before any additional upgrades would need to be made beyond this Plan? 
- Ms. Stephens explained that the planning horizon of the Plan is 2035. 
- The Plan could be used in the long term in terms of going back and checking where the 

growth actually occurs compared to what was planned. HDR Engineering tried to identify 
triggers that would allow the City to go back to the Plan to do the improvements in the Plan. 

- Commissioner Pruitt suggested that since the Plan has a 30-year planning horizon that it is 
not a short-term Plan given technology changes over the next 30 years. 

- Commissioner Wortman suggested that other than adding additional land within the City 
limits, this Plan covers full build-out of the City. 

• Mr. Stone explained that when a facility plan such as this Plan is put together, both the City staff 
and consultants make certain assumptions based on current technologies or technologies that 
could be utilized in a relatively short period of time. 
- The Plan was last updated in 1996. By the time that construction started in 1996 or 1997, 

there were two technologies that were implemented with those improvements that were 
relatively untried in the State of Oregon. He listed those improvements. 

- By the time that the City addresses the issues related to producing a Class A product, City 
staff will be coming back to the Planning Commission with a recommendation that may or 
may not be in conformance with what is in this Plan. 

- DEQ is very supportive of technologies that improve an existing process. 
• Mr. Hoiroyd stated that he takes exception to the comment that HDR Engineering is only 

recommending the "tried and true" old technology. 
- Membrane reactors are state-of-the-art. They are currently under construction in two places 

in Washington and there are no installations in Oregon. 
- The sludge drying facility that HDR Engineering is suggesting will produce a Class A sludge. 

This is recognized in Europe to be the most sustainable way of dealing with biosolids. To his 
knowledge, there is not a facility in operation in the United States that uses this process. This 
is not "cookbook" technology selection. 

- HDR Engineering is looking at things that are expected to prove themselves out over time 
and this is not standard wastewater treatment. Wilsonville's Wastewater Treatment Plant site 
demands some innovative thinking. 

- HDR Engineering's goal is to be able to provide the capacity within the given constraints. 
- A fairly wide array of technologies was looked at to get to the recommendations in the Plan. 

• Chair Iguchi asked if HDR Engineering had considered the Living Machine process of treating 
wastewater as outlined in Exhibit 7 (in the meeting packet). 
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- Mr. Hoiroyd stated that there is a response regarding the Living Machine in the meeting 
packet (Item 6 of Exhibit 6). He explained that he had assisted the City of Ashland in its 
evaluation of Living Machines, and there were concerns about when the ponds were cleaned; 
the flow would create problems for the wastewater treatment plant. The cost associated with 
this and the land area were many times higher than what they were projecting for the cost of 
expanding their current treatment plant. 

- Mr. Holroyd explained that the Living Machine systems are using the exact same kind of 
biology that currently being used in Wilsonville's Water Treatment Plant. The Living 
Machine processes are being accelerated by adding power, heat and chemicals to make up for 
not having vast land areas to do the treatment. 

- Chair Iguchi stated that her understanding is that the Living Machine uses a compressed land 
area and won't do full treatment. 

- Chair Iguchi suggested that the City should be using other technologies as the City expands 
and that the Living Machine option would be good to include in the Plan. Mr. Hoiroyd stated 
that this could be done, but these are systems that are not forgiving for high water fluctuations 
and peak flow. This system is typically used for small, residential, or more contained flow 
conditions. 

Commissioner Wortman 
• Asked if building a system to convey Villebois wastewater to the current Wastewater Treatment Plant 

would eliminate the possiblity for doing a local treatment system in the Villebois area later. 
• Mr. Hoiroyd stated that it is a fair assumption that this sets the course for centralized waste treatment. 

• He suggested that from an economic standpoint there are very few cases where the economy on 
having one treatment plant, one discharge, and one operations group has not paid dividends over 
numerous scattered systems. 

• From a regulatory standpoint, getting multiple discharge permits in a community is unlikely. 
• Chair Iguchi suggested that once committed to a centralized treatment system it would not make 

any sense to include options for alternative systems in the Plan. Once the City has committed to 
taking all its wastes down to the Willamette River, it precludes looking at other alternatives 
altogether. 

• Mr. Holroyd explained that there are communities that looked for pretreatment opportunities 
within their system in a local area, and then send it off to a final area for treatment and disposal. 
This concept would not be precluded by a centralized system. 

• Ms. Stephens explained that other alternatives could be considered when there is a need, such as 
an industrial need or the amount of acreage that needs irrigation. HDR Engineering could not 
identify any need in Wilsonville that would create this alternative opportunity. 
- Mr. Holroyd explained that this would be a pretreatment or supplementary treatment as 

opposed to alternative systems. Typically those pretreatment applications are associated with 
industries of some size. 

• Mr. Johansen explained that there are two potential developments that alternative systems could 
be considered for, both of which are part of Metro's industrial lands studies for lands that are 
outside of the planned service area. 
- Large pipe would have to be run all the way to the Wastewater Treatment Plant. 
- City staff thinks that this would be a logical area to look at the alternative systems. 
- He clarified that these lands are outside the current City limits. One is south of the 

Willamette River and the other is east of the City. 

Chair Iguchi moved that language be included in the Wastewater Facility Plan Update to allow for 
triggers to review this process and also to consider alternatives at every possible opportunity in the 
future. 
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Commissioner Wortman suggested that it would be better if this motion were an amendment to a main 
motion. 

Chair Iguchi withdrew her motion 

Commissioner Pruitt moved that based on the Findings included in the Staff Report dated October 
8, 2003 and the Staff Report Addendum dated November 5, 2003, on tonight's public comments, 
HDR Engineering testimony and answers, and the discussion of the Planning Commission, that the 
Planning Commission adopt Resolution No. 02PC05 which recommends that the City Council 
adopt the Wastewater Facility Plan Update, as proposed. Commissioner Faiman seconded the 
motion. 

Discussion: 
• Commissioner Wortman suggested that HDR Engineering has done a thorough analysis and has cost-

effective proposals in the Plan Update that are viable with current and foreseeable technology. 

Chair Iguchi moved to amend the motion to include in the Wastewater Facility Plan Update, a 
triggering mechanism for reviewing the Wastewater Facility Plan periodically, and for considering 
technological alternative systems at every possible opportunity. Commissioner Wortman seconded 
the motion. 

Discussion: 
• Commissioner Faiman suggested Chair Iguchi language was too broad and that the "every possible 

opportunity" language could be a bit more modest. 
• Chair Iguchi responded that it is important for the City to take every opportunity to look at all 

possibilities to do something that could help in the long run. For instance, if development comes 
in it may be appropriate to use utilize the 'Living Machine" system (as explained in Exhibit 7). 
She suggested "Living Machines" have been shown to be effective and have been incorporated 
into parkiands, educational facilities, and some people drink their wastewater after it has been 
processed this way. 

* Commissioner Guyton suggested that a time frame could be stated for when the Wastewater 
Facility Plan should be reviewed. 

• Commissioner Faiman suggested that "every possible opportunity" could be construed to mean 
that the Plan has to be reviewed every time a new article is published about wastewater treatment. 

* Commissioner Pruitt suggested that instead of saying "every possible opportunity" state "at 
appropriate points in the development process" because there will be times that this issue could be 
looked at and times that this review could be very disruptive. 

• Mr. Johansen suggested that the Plan could undergo a full-scale review prior to Phase 2 as listed 
on page 7-19 of the Wastewater Facility Plan Update. 
- He explained that the consultants have reviewed Phase 1 thoroughly and have proposed state-

of-the-art technology as much as the City wants to do. 
• Commissioner Wortman suggested that Chair Iguchi is suggesting additional concepts beyond a 

central facility when considering alternatives. Chair Iguchi agreed that this is what she is 
suggesting. 
It was suggested that the amending motion is addressing two issues, one of which is that when a 
development comes along that presents an opportunity to review the Plan, that this review be 
done. The industrial lands as mentioned by Mr. Johansen present such an opportunity. 
Mr. Johansen explained that his concern is that every time an alternate site is looked at, a whole 
neighborhood gets upset. For example, the Villebois sewer line has to come down Evergreen 
Road or Barber Street, and if a plant is put in for that area it would have to be put right next to the 
Montebello residential area. He does not want to get a neighborhood upset about something that 
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probably is not even feasible. So if a trigger is built in to make a formal review and report, 
people will become upset. He doesn't have a problem if the trigger is put in based on 
development of the two industrial lands, but to base the trigger on every project that comes before 
the City, people are going to get needlessly upset. 

Commissioner Wortman moved to amend Chair Iguchi's amending motion to state that that the 
Wastewater Facility Plan Update is to be reviewed prior to Phase 2. Commissioner Guyton 
seconded the motion. 

Commissioner Faiman moved to amend Commissioner Wortman's amending motion to state that a 
review of the Wastewater Facility Plan be triggered by the inclusion of the industrial land in the 
Frog Pond area and south of the Willamette River as described by Mr. Johansen. Commissioner 
Wortman seconded the amending motion. 

Discussion: 
• Chair Iguchi stated that she liked the idea of the trigger by the industrial land, but suggested that this 

should be qualified by stating any "new" industrial lands that come into the City limits. 
• Mr. Johansen explained that the industrial land in the prison area is not in the current City limits 

but is included in Phases 2 and 3; the pipes are sized to handle it. 
• Chair Iguchi stated that she would like the language to state that it would be industrial lands that 

are annexed into City and that at the time of annexation, the City could review them and say that 
they are included and move on. 

• Commissioner Faiman noted that he had specifically referred to the industrial lands in the Frog 
Pond area and the area south of the Willamette River. 

The amending motion failed 2 to 3 with Commissioner Wortman and Commissioner Faiman voting 
for the amending motion, Commissioner Pruitt, Chair Iguchi and Commissioner Guyton opposing 
the amending motion and Commissioner Maybee abstaining. 

Commissioner Wortman's amending motion to trigger a review of the Wastewater Facility Plan 
prior to Phase 2 carried 5 to 1 with Commissioner Pruitt opposing. 

Chair Iguchi stated that based on the amending motions and discussions, and the failure of Commissioner 
Faiman's amending motion, she would like to change her amending motion to state, "Include in the 
Wastewater Facility Plan Update a trigger for review the Plan prior to Phase 2 of development and 
to look at alternatives at appropriate times in the development." She asked City staff if they had any 
comments about this language. 
• Mr. Johansen responded this language works for him as long as he doesn't have to get people upset 

needlessly. 
• Commissioner Pruitt suggested that "appropriate" is a very vague term. 

Chair Iguchi's amending motion passed 6 to 0. 

The main motion passed 5 to 1 with Chair Iguchi opposing. 

Respectfully Submitted, 

Linda Straessle, Administrative Assistant 
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Straessle, Linda 

From: 	 Neamtzu, Chris 	 02 PCO5 
Sent: 	 Wednesday, November 12, 2003 8:38 AM 
To: 	 Straessle, Linda 	 X I it 9 
Subject: 	 FW: Wastewater Treatment Plant Facility Master Plan 

Onginal Message----- 
From: 	 Mary Hinds [mailto:mary.hinds©venzon.net] 
Sent: 	 Monday, November 10, 2003 5:05 PM 
To: 	 Sue 
Cc: 	 Chris Neamtzu 
Subject: 	Wastewater Treatment Plant Facility Master Plan 

November 10, 2003 
To Wilsonville Planning Commissioners: 
I regret not being at the Planning Commission meeting November 12. 

My opinion is that there are alternatives that are cheaper and more ecologically 
sound than biosolid spreading, more energy saving long lasting than the current 
plant expansion in the master plan. 

I have a few comments on the Report Addendum from HDR Engineering, Inc 
concerning 02PC05. 
Oregon and states around the country advocate reuse of sludge through 
spreading on agricultural lands to capture the fertilizing and other 
benefits that it contains. Spreading has to be done at certain times of the 
year, and most cities like Portland pay to have it hauled to Eastern Oregon 
where there are large tracts of land that the. DEQ and EPA prefer 
it used on. The cost in diesel fuel to haul it, the need to store dry cakes 
until weather permits spreading, and the minimal testing of the product 
before spreading has economic and possible health effects. Politically for 
the agricultural stakeholders and anyone who likes to see waste reused, 
biosolids spreading is favorable. 

On page 7 of 20 in the packet HDR asserts in the report that the permit for incineration 
would be "difficult to obtain, and would require an air quality model, dispersion testing 
and a plan for ash dispersal." 

These components are also required for any wastewater treatment system, perhaps even 
expansion of one. Incinerated sludge ash disposal would amount to 90% less volume than sludge disposal, and 
could be disposed of potentially through local use in construction material, amendment 
to leaf composting or as an agricultural soil amendment. 

The report says on page 7 of 20" Depending on the level of citizen concern with incineration," the notification process 
"could force the city to abandon its plans for solids incineration." Vancouver Washington did not experience any negative 
public reaction to its plans to build an incineration plant that processes 2 tons an hour 
of biosolids, 24 hours/day. The fact that after dewaterization, there is NO odor 
associated with it as in digestion or composting could actually LESSEN public 
resistance. 

There are some advantages to solids incineration that I want you to consider 
before dismissing incineration (referring to Table 2 on Page 9 of 20). 
Additional benefits: 
Large solids volume reduction is equal to about 10% of biosolids. This could mean no "Ultimate expansion" 
needed, no phase 3 of expansion. Although Incineator building costs are high, the long range costs could be reduced 
by the cost of phase 3 -ultimate expansion projected to be $35 million in 20-30 years. 
No contracts with 3rd parties for sludge transport and spreading. If you look at the costs of these contracts, 
they could double when time to renew them, if there are parties still taking the product. 
Potential to reuse the ash Reduce diesel used to haul sludge 200 miles to Eastern Oregon 
by using in concrete, composting, soil amendment. 

(Reduce air pollution by hauling less product shorter distances) 
Not affected by weather 
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STAFF REPORT ADDENDUM 
WILSONVILLE PLANNING DIVISION 

Wilsonville Planning Commission 

HEARING DATE: 	November 12, 2003 

DATE OF REPORT: November 5, 2003 

APPLICATION NO.: 02PC05 

REQUEST: 	 Update the Wastewater Facility Plan, April 1995, to plan and 
provide for adequate wastewater facilities for the City of 
Wilsonville. 

APPLICANT: 	City of Wilsonville 

CRITERIA: 	Statewide Planning Goals #6 and #11; Wilsonville 
Comprehensive Plan: Public Facilities & Services Policy 
3.1.1. and 3.1.4; Wilsonville Code Sections 4.000-4.033, and 
4.198 

STAFF REVIEWER: Eldon Johansen, Community Development Director; Mike 
Stone, City Engineer; Laurel Byer, Assistant City Engineer; 
Ron Morrow, Environmental Services Manager 

DESCRIPTION OF ACTION: 
Adopt the Wastewater Facility Plan Update, November 2002. 

BACKGROUND/SUMMARY OF ISSUES: 
The public hearing for the review of the Wastewater Facility Plan Update was scheduled 
and duly advertised for October 8, 2003. However, due to the duration of another public 
hearing scheduled for the same date, the Wastewater Facility Plan Update was continued 
to November 12, 2003. 

Since October 8, 2003, City staff directed HDR Engineering, Inc. to further investigate 
incineration as a Biosolids Handling alternative. The result of the analysis is included in 
Exhibit '5' attached to this staff report. Simultaneously, City staff further investigated 
Alternative 3: Onsite Sludge Drying/Storage using a Belt Drying System as outlined in 
Exhibit '3' of the original staff report. City staff met with the manufacturer of the 
proposed belt drying system, Andritz, and through discussions with the manufacturer and 
HDR Engineering, it appears that the annual operational costs of the system may be much 
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lower than the fluidized bed incinerator that is summarized in Exhibit '5.' HDR 
Engineering also prepared a memorandum addressing some of the questions and concerns 
raised by the Planning Commission since the last work session and it is included as 
Exhibit '6' of the staff report. 

CONCLUSIONARY & SUMMARY FINDINGS: 

The findings that were outlined in the original Staff Report for the October 8, 2003 public 
hearing are still applicable and have not changed due to the additional information. 

STAFF RECOMMENDATION: 
Based on the Findings of Fact and information included in the Staff Report dated October 
8, 2003 and the Staff Report Addendum dated November 5, 2003; and based on 
information received from a duly advertised public hearing, Staff recommends that the 
Planning Commission adopt Resolution No. 02PC05, which recommends City Council 
adoption of the Wastewater Facility Plan Update. 

ADDITIONAL EXHIBITS: 
Additional Biosolids Treatment Alternatives - Incineration Technical 
Memorandum, HDR Engineering, Inc., November 2003. 
Memorandum from HDR Engineering, Inc. addressing initial Planning 
Commission questions, November 2003. 
An article regarding Living Machines submitted by Debra Iguchi. 
An article, "Scientists Question Safety of Sludge," from the Sunday, 
October 12, 2003 edition of The Oregonian, submitted by Debra 
Iguchi. 
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Technical Memorandum 
Additional Biosolids Treatment Alternative - 
Incineration 

Summary 
The City of Wilsonville currently land applies aerobically digested (Class B) liquid biosolids on local 
farms through a year-round land application program. Through the ongoing efforts of 
Environmental Services staff, the City has developed strong agricultural partners that beneficially 
use biosolids for soil augmentation during the summer months. However, due to severe regulatory 
cutbacks on winter land application sites and changes in ownership or management of several key 
reuse properties, the City has struggled over the past years with winter biosolids management. The 
assumptions used in the Draft Facility Plan regarding biosolids management led to the 
recommendation of installing dewatering and enclosed storage to provide six months of onsite 
storage at the facility. The capital improvements associated with this recommendation proved 
difficult to finance, leading the City to request new options that were not considered or were 
considered but eliminated in the initial Facility Plan development. This memorandum provides a 
preliminary overview of an additional treatment/disposal option previously not evaluated in detail - 
incineration of all solids generated at the treatment plant 

It is recommended that the City continue its Class B land application program in partnership with 
local landowners in the short term, and implement improvements to bring greater flexibility to the 
program in terms of acceptable reuse or disposal options. The City should also continue to 
investigate Class A treatment technologies such as solids drying, and implement solids treatment 
improvements in a way that facilitate moving toward producing Class A biosolids in the future. 
Incineration of solids is considered a less viable alternative for the City due to permitting, operating 
and maintenance requirements, and public acceptance issues. 

Introduction 
Incineration has been used to manage solids at municipal wastewater treatment facilities in the US 
since 1936. The main advantage of incineration over other solids management options is the large 
volume reduction. The key issues for the design and operation of a solids incinerator are 
permitting and regulatory considerations related to incinerator emissions, public acceptance, 
equipment and energy requirements, and ash management. Each of these issues is discussed in the 
following sections. 

Essentially, there are two incineration technologies available that have been successfully applied in 
the US: multiple hearth furnaces, and fluidized bed incinerators. Due to the fact that fluidized bed 
incineiators are considered to be more capable of meeting stringent air quality requirements than 
multiple hearth furnaces, and their ability to more easily be shut down and restarted, and that the 
two technologies have comparable costs, this analysis will focus solely on fluidized bed incinerators. 

A typical process schematic of a fluidized bed incinerator is shown in Figure 1. Typically, fluidized 

bed incinerators operate at temperatures of approximately 1400 to 1500°F, resulting in near 
complete combustion of nearly everything except the inert material in wastewater solids. The 
fluidized bed incinerator furnace is vertically-oriented, and units are commercially available with 
diameters ranging from 9 to 34 feet in diameter. A bed of sand and the influent solids feed at the 
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bottom of the unit is "fluidized" by blowing air at a pressure of 3 to 5 psig through a refractory (e.g. 
temperature resistant material) grate or set of diffusers. Oxygen for near complete oxidation of 
combustible material is required, and typically, air quantities in excess of the requirements are 
maintained to minimize supplemental fuel requirements and ensure that air quality requirements 
can be met. 
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Figure 1. Typicalfluidized bed incinerator schematic (from NBP, 2000). 

Operations and maintenance costs can be significant for fluidized bed incineration systems. Unless 
the solids concentration is in excess of approximately 28 percent, the incineration process requires 
supplemental fuel. Natural gas or No. 2 fuel oil is most commonly used. A small amount of sand 
from the bed of the unit also escapes with the gas and must be periodically replaced. Waste heat 
recovery can be performed in several ways, but most typically, combustion air is heated with 
furnace exhaust prior to entering the fluid bed furnace. Other forms of heat recovery include 
injecting exhaust gas directly into the furnace, and using bed coils around the furnace. 

The exhaust gas and ash exits through the top of the furnace and is treated further to remove the 
ash and particulates and for emissions control. The characteristics of the ash depend on the 
exhaust gas processing, but may require concentration in either a gravity thickener or other 
thickening process. The following sections describe emissions control and ash management in 
more detail. 

Wilsonville could operate an incineration system with a one shift per day, five day per week 
operating staff. The high temperatures involved in the incineration process combined with the 
nature of wastewater solids would likely result in operations and maintenance issues that may 
require more staff at the Wilsonville WWTP to manage the incineration process than would a Class 
B land application program using anaerobic digestion and cake storage. 
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Figure 2. Fluidized bedfurnace at Edmonds WWTP (courtesy of City of Edmonds, Washington). 

Experience of Other Pacific Northwest Utilities 
Several Pacific Northwest utilities currently use incineration to manage municipal wastewater solids. 
Washington utilities currently using incineration include Lynnwood, Anacortes, Edmonds, 
Marysville, Bellingham, and Vancouver. However, there are no municipal solids incinerators 
operating in the state of Oregon. Clean Water Services, the municipal wastewater utility for 
Washingon County, Oregon, previously incinerated solids but moved to a Class B biosolids land 
application program due to operational and other problems. Oregon law has promoted land 
application of biosolids since approximately 1990 (see later discussion under Current Regulatory 
Considerations). While Washington law currently indicates a similar preference, most of the 
facilities listed above were constructed prior to the 1990s,   and some (such as Lynnwood and 
Edmonds) have been in operation since the late 1960s. Some have other constraints that favor 
incineration - the Edmonds facility, for example, is located in downtown Edmonds where 
minimizing truck traffic to and from the facility is a primary concern. 

Incinerator Emissions 
When properly designed and operated, municipal biosolids incinerators can completely combust 
the solids to produce emissions of carbon dioxide, water, and sulfur dioxide (National Biosolids 
Partnership, 2000). However, incomplete combustion of biosolids can produce hydrocarbons, 
volatile organic compounds (VOCs), and carbon monoxide, all of which can significantly degrade 
air quality. Parriculates, some heavy metals, nitrous oxides, and sulfur oxides are also a concern in 
incinerator emissions. 

Due to the vaporization of some heavy metals at the high temperatures of the incineration process, 
environmental release of heavy metals into the air is a significant concern. - Metals expected to at 
least partially vaporize during incineration include cadmium, lead, mercury, and zinc (National 
Biosolids Partnership, 2000). Modern pollution control equipment can capture most of these 
metals, but mercury presents a challenge when vaporized. 

Any solids incineration system must be designed with a significant amount of air pollution control 
equipment. Obtaining air quality permits is typically the most challenging part of implementing 
solids incineration. This issue is discussed further in the section titled Current Regulatory 
Considerations. 
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Ash Management 
Incineration of wastewater solids reduces the volume to approximately 20 to 40 percent of the dry 
weight of the raw solids (National Biosolids Partnership, 2000). In fluidized bed incineration 
systems, most of the ash in carried out of the top of the furnace to be processed by the air 
pollution control equipment. Scrubbers remove the particulates using a water spray, then the 
particulate/water slurry is processed in a separator. 

Ash can be beneficially reused, as it typically contains relatively high concentrations of phosphorus 
and potassium. Beneficial uses include agricultural fertilizer, and structural additive for building 
materials. There is no risk of pathogens in the ash, as they cannot survive the high temperature 
incineration process. For landfilling, ash required further concentration in a gravity thickener and 
potentially a dewatering device. Ash needs concentration to pass the Paint Filter Test, which is 
required for disposal in a landfill. 

Current Regulatory Considerations 
The Draft Facility Plan outlined current and potential future biosolids regulations and 
requirements, but did not consider the air quality regulations that would apply to a solids 
incinerator. The following sections presents a review of pertinent federal and state regulations. 

Federal Requirements 

40 CFR Part 503 Rule regulates emissions from municipal solids incinerators for total hydrocarbons 
(THC), carbon monoxide, and the following heavy metals: 

• Arsenic 	 • Cadmium 	 • Lead 
	

• Nickel 

• Beryllium 	• Chromium 
	

Mercury 

The Rule uses different approaches for different heavy metals: 

• "Risk-specific concentrations" (e.g. limiting the concentration in the feed solids) are used for 
arsenic, cadmium, chromium and nickel, 

• The National Ambient Air Quality Standard (NAAQS) is used to regulate lead, 

• A technology-based operational standard is used for total hydrocarbons, and 

• The National Emissions Standards for Hazardous Air Pollutants (NESHAPS) are used for 
beryllium and mercury. 

40 CFR Parts 50, 51, and 52 establish national ambient air quality standards. This regulation forms 
the basis of the Part 503 regulations for arsenic, cadmium, chromium, nickel, and lead. 40 CFR 
Part 61 is titled the National Emissions Standards for Hazardous Air Pollutants (NESHAPS), and 
Subpart E lists the requirements for beryllium and mercury emissions from municipal solids 
incinerators, which are 10 grams and 3,200 grams emitted in a 24-hour period, respectively. For all 
heavy metals, the Part 503 Rule regulates the feed solids concentration. 

State Requirements 

Wilsonvilie would need to obtain an Oregon Air Contaminant Discharge Permit (ACDP) prior to 
constructing an incinerator, as the City does not currently have one. A "Standard" version of the 
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ACDP would be required due to the potential to discharge hazardous pollutants, and the permit 
application fee is $10,000, not including the annual fee of $6,400. This permit would require a 
significant amount of effort to obtain, and would require an air quality model, dispersion testing, 
and a plan for ash disposal. 

There are public notice requirements in the ACDP process that would alert plant neighbors to the 
fact that the City plans in construct and operate an incinerator at the plant. According to the 
Oregon Department of Environmental Quality (DEQ), current public perception of any type of 
incineration facility is very negative (Broad, 2003). Depending on the level of citizen concern with 
incineration, this process could force the City to abandon plans for solids incineration. 

DEQ also indicates that mercury emissions are of particular to citizens and leaders across the state 
(Broad, 2003). DEQ would scrutinize any permit application or plan to emit mercury (such as a 
municipal solids incinerator), and may not permit such a facility. Additional investigation, 
potentially including pilot testing, would be required to determine whether or not incineration is a 
viable alternative from a regulatory perspective. 

Finally, the Oregon Administrative Rules promote the land application of treated biosolids over 
other forms of disposal due to the agricultural value of the material. OAR 340-50-006 states that 
"The Environmental Quality Commission (EQC) encourages the land application of treated 
domestic wastewater biosolids, biosolids derived products, and domestic septage which are 
managed in a manner which protects the public health and maintains or improves environmental 
quality. These beneficial recyclable materials improve soil tilth, fertility, and stability and their use 
enhances the growth of agricultural, silvicultural, and horticultural crops." DEQ confirmed verbally 
that both DEQ and EPA would prefer land application of treated biosolids over incineration due 
to the beneficial reuse value of the biosolids product (Henderson, 2003). 

Analysis of Alternative 
The following sections describe the conceptual design of a solids incineration process at the 
Wilsonville WWTP. 

Design Criteria 

Digestion would not be necessary and is not desirable in combination with an on-site incineration 
process due to the following: 

• Digestion results in a reduction in fuel value of the solids. 

• Raw solids have enhanced dewatering characteristics compared to digested solids. 

• There is a cost savings associated with eliminating the digestion process. 

Therefore, the raw solids flows and loads would be applicable for design of an incineration process. 
According to the Draft Facility Plan, the annual average raw solids load at the initial expansion 
point would be approximately 9,000 lb/d, and the raw solids load at the ultimate expansion point 
would be approximately 15,500 lb/d. 

Since the plant is not staffed 24 hours per day, seven days per week, the incineration process will 
need to be sized to process the solids during normal working hours to avoid increased staffing. 
Operation of storage/thickening and dewatering on a five day per week, eight hours per day 
schedule is assumed. This would allow thickening and dewatering operations- to coincide with 
incineration without the need for additional solids storage. 
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Incineration Costs 

Table I presents the estimated costs for an incineration system at Wilsonville, given the design 
criteria discussed in the previous section. Capital costs assume that an incineration facility capable 
of handling ultimate solids flows and loads would be constructed in the initial expansion. 
Therefore, no capital expenditures would be necessary for the ultimate expansion, as shown in 
Table 1. The table shows that incineration is cost intensive, both in capital and O&M costs. 

Table 1. Estimate of Probable Capital and Operating Costs for Solids Incineration. 

Costs 

d Bed Furnace 

Storage/Blend Tank 

Feed Pump (Piston) 

to Blower 

tt exchanger 

1 Storage and Feed System 

Pollution Control Equipment 

I Thickening and Dewatering 

illary Equipment 

Utilities 

ical and Controls @ 20% 

Drk @ 15% 

)talA 

;c. Costs Not Itemized (30% of A) 

btotal B 

bilization and Bonds (8% of B) 

ntractor Overhead and Profit (15% of B) 

btotal C 

Bering, Legal, Admin. (25% of C) 

Capital Costs 

I Operations and Maintenance Costs 

Initial Expansion (3.4 mgd ADWF) 

$ 1,200,000 

$ 250,000 

$ 150,000 

$ 350,000 

$ 250,000 

$ 100,000 

$ 750,000 

$ 500,000 

$ 250,000 

$ 900,000 

$ 25,000 

$ 1,417,500 

$ 945,000 

$ 7,087,500 

$ 2,126,250 

$ 9,213,750 

$ 737,100 

$ 1,382,063 

$ 11,332,913 

$ 2,833,228 

$ 14,166,141 

Ultimate Expansion (4.4 mgd ADWF) 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Labor $ 108,000 $ 126,000 

Electricity $ 70,000 $ 70,000 

Fuel $ 146,000 $ 244,000 

Water $ 82,500 $ 138,000 

Spare Parts and Misc. Materials $ 20,000 $ 20,000 

Disposal (Landfill) $ 45,000 $ 75,000 

\nnual permit fee $ 6,400 $ 6,400 

Total Operations and Maintenance Cost $ 471,500 $ 673,000 
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Annual labor costs for the incineration options equate to approximately 1.7 full time equivalent 
(FTE) employees associated with the incineration process. These costs are associated with startup 
and shutdown during each shift, management of the ash product, and maintenance resulting from 
high wear and tear due to the frequent heating and cooling cycles. These annual O&M costs are 
approximately 50%  higher than the most expensive alternative examined in the Facility Plan. 

Advantages and Disadvantages of Solids Incineration 

Table 2 lists the advantages and disadvantages of incineration versus a land application program for 
biosolids management. The disadvantages of incineration appear to outweigh the advantages, 
mainly due to permitting, public acceptance, and operations and maintenance costs. 

Table 2. Advantages and Disadvantages of Incineration. 

Advantages Disadvantages 

Large solids volume reduction Potential emission of hazardous air pollutants 

Minimal truck traffic in and out of treatment facility Difficult and expensive permitting process 

Enhanced solids dewatering Negative political and public perception 

Space savings at plant Energy intensive 

Maintenance intensive 

Destruction of valuable organic fertilizer; loss of 
economic benefits to local agcultural community 

Recommendations 
While incineration is potentially a viable option for solids management at Wilsonville, it is not the 
preferred option due to stringent and potentially unattainable permitting requirements, high 
operations and maintenance costs, and the potential negative perception of neighbors in the 
immediate vicinity of the treatment plant. Incineration does remove pathogens beyond levels 
achieved in a Class B system, and significantly reduces the volume of solids leaving the plant site. 
However, these benefits can also be achieved through a Class A treatment process, which allows 
continued use of the treated biosolids for land application as is preferred by EPA and DEQ at a 
lower cost than incineration. Therefore, incineration is not recommended for further consideration. 
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i-D   I 
ONE COMPANY 
Many Solutions' Memo 

To: Laurel Byer - City of Wilsonville 

From: Heather Stephens - HDR 	 Project: Wilsonville Wastewater Facility Plan 

CC: Eldon Johansen - City of Wilsonville 
Mike Stone - City of Wilsonville 
Ron Morrow - City of Wilsonville 
John Holroyd - HDR 

Date: November 3, 2003 	 Job No: 10333-005-102 

RE: Planning CommissionlCouncil Questions on Draft Facility Plan 

This memorandum describes HDR's responses to questions posed by the Planning Commission and City 
Council subsequent to initial review of the Draft Facility Plan. 

What are the possibilities of the City using an incinerator for our solids like Vancouver does? Can we then 
use the ash for the production of concrete? 

A separate memorandum has been prepared to address this question. While incineration may be a viable 
option, it is not the preferred biosolids management alternative. 

Woodburri owns land that they use for biosolids handling where they grow poplar trees and then sell the 
trees to paper mills for pulp. Can we do this in the urban park areas to grow trees 2  .....If not urban parks, 
other options? 

This would be an excellent use of the solids. However, the EPA and Oregon DEQ have strict 
requirements for how biosolids are used depending on the type of treatment provided. The restrictions on 
the use of Class B biosolids, which the City currently produces, require that public access to sites be 
restricted for a period after the application. There is also growing concern among the public on a national 
level with respect to the public health impacts of exposure to sewage sludge. 

In order to alleviate public concerns and reduce the restrictions on use of the biosolids, the City would 
need to employ a different technology than is typically recommended - one that provides a higher level of 
treatment than currently provided (or than recommended in the short term in the Facility Plan) to produce 
Class A biosolids. The additional cost of this treatment is approximately $3 million. 

Finally, this use would only account for a small fraction of the biosolids produced at the City's treatment 
facility. Therefore, while it would be a good beneficial reuse and demonstration of the public benefits of 
the City's treatment process (presuming Class A treatment is provided), it would not be the primary 
means of biosolids reuse. 

Portland captures methane in their treatment processes to create fuel cells for local businesses. 

The City's existing aerobic digestion process does not produce methane. The Facility Plan recommends 
moving to anaerobic digestion as the plant loading increases (a new anaerobic digester complex is part of 
the Phase 2 improvements). When this change is made, the design would include a digester gas 
(methane) recovery process. At a minimum, it is likely that the recovered methane could be used to serve 
some of the needs at the plant site (perhaps heating for a Class A treatment process, building heat, etc.) 

Silverton land applies at the Oregon Gardens. Are they at capacity or are they shopping for more? 

The City of Silverton actually only sends the Oregon Gardens a fraction of the flow that it planned. The 
City's goal was to send most or all of the flow to the Garden during the summer irrigating season, and use 
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the river outfall primarily during the winter. In reality, due to limitations in the Garden's need and the 
available infrastructure, the Silverton plant discharges to the River year-round. 

Hillsboro and Salem both have pilot studies going on for wetland treatment of effluent. Is this something 
that Wilsonville could look into instead of discharging to the River? 

This is an option that the City could look into, particularly if temperature becomes a problem after the 
Willamette Temperature TMDL is completed. However, it is important to understand that wetland 
treatment such as Salem's Natural Reclamation System is not an 'end use - discharge to a River or reuse 
of the effluent would still be required. The Facility Plan evaluated effluent reuse as an option to providing 
a higher level of treatment at the treatment plant. This analysis determined that the City would need to 
find approximately 1,000 acres of irrigable land per 1 mgd of effluent diverted from the river. 

Are Living Machines an appropriate technology for Wilsonville? 

Based on a limited review of Living Machines, the application at Wilsonville is summarized as follows: 

o Plant-based treatment systems are generally very land intensive. The Living Machines seem to have 
overcome this somewhat by incorporating plant growth in more conventional treatment processes, 
however it is highly unlikely all of Wilsonville's projected flow (even under the low flow projection) 
could be treated using Living Machines on the existing plant site. There are no typical design criteria 
available, so it's difficult to say exactly what the facility footprint would be. However, for comparison, 
John Holroyd previously assisted the City of Ashland in evaluating the use of Living Machines for 
discharge from a duck pond in a public park, and the land requirements led the City to drop this 
alternative. 

o The systems currently in operation are very small - generally under 100,000 gpd. They are used at 
industrial facilities, small developments, etc. Applying this technology for full scale treatment at a 
large municipal facility is untested. 

o The City would still have a river discharge, and be subject to an NPDES permit under DEQ. While the 
Living Machines are typically promoted as "total reuse" systems, they rely on the Owner having a 
land application site available for effluent reuse. A brief analysis of reuse in the Facility Plan showed 
that, while it could be a component of the City's overall effluent management strategy (provided 
chlorination is added), the City could not likely divert enough flow to reuse to change the type of 
treatment required. In other words, the City would need to employ treatment processes to meet 
stringent future NPDES permit requirements, in addition to incurring the capital and operating cost of 
a reuse system. 
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ibmitted by Debra Iguchi 

Living Machines, Inc. 
was formed for the 
purpose of providing a 
natural-systems 
approach to wastewater 
treatment using the 	 . 	•:.. : 
principles of ecological 	. 
design and engineering. 
Since its beginnings, 
LMng Machines, Inc. 
has been involved with 
the design, construction, 
and operation of 	 - 

M  System + 	Biolarium space with Living Machine I 	 w e e  
treatment facilities for 	at the Latir Mountain Ranch - NM - USA 

communities, educational institutions, resorts, and industrial users. 
These facilities, which include more than thirty commercial-scale and 
pilot facilities located throughout the United States and seven other 
countries, range in size between 300 and 750,000 gallons per day. 
Given this diverse and extensive experience Living MachineTm  
systems have become the most recognized brand in the evoMng field 
of eco-engineering and the development of natural wastewater 
treatment technology. 

Living Machines, Inc. designs ecologically engineered treatment 
systems for advanced wastewater treatment, Every LMng Machine 
system has three simple and practical design criteria; high quality 
effluent with potential for reuse, stable operation, and aesthetic 
appeal. We design systems for decentralized wastewater treatment 
for medium and small flows with sizes ranging from towns and 
suburban developments to households. In these markets, a 
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wastew0er treatment system must enhance the neighborhood where 
it is located. A Living Machine' system does this and more by 
providing a lush green facility that is both practical and beautiful. 

Possibly the greatest value in the LMng Machine' system is the 
inherent potential for reuse of the high quality treated effluent 
Potential re-use options include 

• Agricultural and landscape 
• Industrial activities such as cooling and process needs 
• Groundwater recharge 
• Recreational and environmental uses such as golf courses, parks, 
and habitat restoration 
• Non-potable urban uses, such as toilet flushing, fire protection, and 
construction 

LMng Machines, Inc. is part of the Dharma group of companies, a 
multi-disciplinary environmental solutions corporation. Among our 
various services and products, we offer land-use planning and 
sustainable architecture in addition to safe, secure chlorine-free water 
disinfection systems that eliminate undesirable by-products and the 
need for expensive Risk Management Programs (RMP). 

For more information or to inquire about partnering opportunities for 
developers, architects consultants, and contractors contact us at: 

LMNG MACHINES, INC. 
125 LA POSTA RD.-8018 NDCBU 

TAOS, NM 87571 - USA 
(505) 751-9481 - Fax (505) 751-9483 

infolMngmachines.com  

Home I LMnq Machines, Inc. 
For The Planet I Case Studies 
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Site Navigator... 

q' 

Machine 
Technical background to the Living Machine Waste Water Treatment System 

The research behind this technology has been carried by Dr. John Todd, an eminent 
Canadian biologist, through the non-profit research organisation - Ocean Arks 
International of Falmouth, Massachusetts. For his work in pioneering the 
development of Living Machines, Dr. Todd has received a number of honours 
including the Teddy Roosevelt Conservation Award from the White House in 1990, 
and the Chrysler Award for Industrial Design in 1994. 

PERFORMANCE 

This will vary according to circumstances. At Findhorn for example, the objective is 
to treat sewage to advanced wastewater treatment (tertiary) standards. The 
following table provides information on the influent and effluent of the Living 
Machine at Findhorn. 

1 BOD before treatment 250 mg/I 

2 TSS before treatment160 mg/I 

3 TKN before treatment 40 mg/I 

4 NH4 before treatment 50 mg/I 

5 NO3 before treatment 0 mg/I 

6 TP before treatment 7 mg/I 

after treatment less than 10 mg/I 

after treatment less than 10 mg/I 

after treatment less than 10 mg/I 

after treatment less than 2 mg/I 

after treatment less than 5 mg/I 

after treatment less than 5 mg/I 

1 BOD = 	Biological Oxygen Demand, (the oxygen being consumed by the 
wastewater) 

2 TSS = 	Total Suspended Solids (the level of solids suspended in the water) 

3 TKN = 	A measure of the nitrogen level in the water 

4 NH4 = 	Ammonia levels in the water 

NO3 = 	Levels of nitrate in the water. The system converts ammonia into 
nitrates and then to nitrogen gas 

6 TP = 	Total phosphorous levels 

DESIGN 

Again using the Findhorn example, the Living Machine is housed in a single-span 
greenhouse, approximately 10 Metres (M) wide by 30 M long. The flow from the 
Park at Findhorn has a loading of approximately 300 person 
equivalents. In other words about 50m3 waste water per day. 

Anaerobic Primary 

The first component of the treatment process is 3 anaerobic bioreactors buried 
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South Burlington's Living Machine® 
is located close to Lake 
Champlain. 

'V  

, F4i~ 

Over 350 plant 
species have been 
tested at the South 
Burlington Living 
Machine®. 

South Burlington, 
Vermont... 
is located on the shores of 
beautiful Lake Champlain. 

South Burlington was 
established in 1865 following a 
break from the city of 
Burlington. The current 
population of the community is 
13,000 citizens. 

Background 
Built in late 1995, the South Burlington Living Machine 
system was ramped-up to full design flow by April 1996. This 
facility was built with a grant from the Environmental 
Protection Agency for innovative technology. This Living 
Machine system has demonstrated excellent treatment 
performance, even at very cold temperatures. 

Waste 
The South Burlington Living Machine system treats 80,000 
gallons per day of municipal sewage, an amount typically 
generated by approximately 1,600 residential users. The 
waste stream is diverted from the City's conventional 
treatment plant. 

Process 
Sewage flows to a greenhouse with two treatment trains, each 
with five aerobic reactors, a clarifier and three Ecological 

"As we move into the 
21st century we all 
need to be 
developing ways to 
manage waste using 
ecological systems. 
Supporting projects 
like the LMng 
Mathine" system is 
consistent with a 
progressive and 
forward-thinking 
economic 
development 
strategy" 

- Chuck Hafter, 
South Burlington City 
Manager 
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Fluidizeci Beds. The open aerobic reactors have aerators and 
are planted with a variety of aquatic plant species in floating 
plant racks. The air and plants provide an environment that 
hosts a variety of organisms that eat the waste in the 
wastewater. Biochemical Oxygen Demand (BOD) and Total 
Suspended Solids (TSS) are reduced and ammonia nitrified in 
this stage of treatment. A clarifier follows the open aerobic 
reactors to settle out the solids. 
Ecological Fluidized Beds (EFBs) in each train follow the 
clarifier for final 'polishing'. These beds operate aerobically 
and provide final polishing, nitrification, and suspended solids 
digestion. 

Benefits 
Designed to achieve stable nutrient removal, this Living 
MachineTM system is a cost-competitive, alternative treatment 
to a conventional system. With its aesthetic beauty and lack of 
offensive odor, this system is also compatible with a 
residential environment. 

Education and Community Outreach 
The South Burlington Living MachineTM system is also used as 
a teaching tool for many different schools and universities in 
the region. Elementary, middle and high school science 
students tour the facility for first hand lessons on ecology, 
engineering and environmental stewardship. University 
students get more involved in the intricacies of each 
ecosystem, and research. Living Machines lnc.has provided 
many students the opportunity to work in and around the 
Living Machinemi system. 
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Target :ActuaI 
.;wastewater Characteristics Units f Influent I Effluent Effluent 
Chemical Oxygen Demand 	

- 	rng/L 	454 	<50 - 	31 

Biochemical Oxygen Demand 	
g/ 

Total Suspended Solids (TSS) 

Total Nitrogen 
mg/L .H17 
	<10 	4.8 

mgJL 	23 	. <10 	2.2 
iTotal Kjeldahl Nitrogen mg/L 	23 5 _t.±._ 
Ammonia gL 	14.0  
Total Phosphorous rng/L 	

. 

FecalColiform coV100ml19,380,833 <2,000 1177 

Home  I Living Machines, Inc. 
For The Planet I  Case Studies 

I 
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WRTS Phase III, "The Living Machine®" 
A Cost-Effective Means To Clean Waste Water 

: Innovative And Ecologically Sound Waslewater 
Treatment - The First Oflis Kind In The Pacific 
Northwest 

A cost-effective pilot program which uses aquatic plants 
Tours 	 and creatures to clean wastewater is now the operational 

sewage treatment plant for the MERTS Campus at South 
How It Works 	Tongue Point. 

MERTS Living This facility, a modified greenhouse, is a valuable 
Machine® component of the MERTS campus and its vision, 
History providing a regional demonstration site. Representatives 

of smaller communities, business and industry are 
Construction welcome to visit this unique installation to learn how to 
archives adapt the technology to their own needs. 

Dedication Such systems can be found in a number of locations 
Ceremony around the country and the globe. A company based in 

Taos, New Mexico, provided the fmal engineering for 
installation of the aptly-named "Living Machine®" at the 
South Tongue Point site. The company, Living Machines 
Inc., estimates that the Living Machine® costs half that of 
a wastewater system which would pump South Tongue 
Point's waste stream to the city's treatment lagoon. 

The MERTS campus Living Machine® system is split 
into two treatment trains to facilitate operational flexibility 
and the support of research initiatives. A series of 
ecological habitats housed in small fiberglass tanks will 
serve as the main treatment components in the system. 
The fmal polishing of the wastewater takes place in 
constructed wetlands followed by an ultraviolet 
disinfection unit. All of these processes take place within 
greenhouse enclosure. See How It Works for a cOndensed 
look at the step-by-step process. 

For more information, contact Ann Gyde (503) 338-2304 
or emailagyde(Ziclatsopcc.edu  

Project Associates 

United States.EPA I DEQ I Living Machines, Inc. I MIERTS I Clatsop 
Community College 

Portland State University I Oregon Graduate Institute I Mahium 
Architects 

I of 2 	 Planning Commission 
02PCO5 November 12, 2003 	 10/5/03 9:40 PM 
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City of 

WILS ONVILLE 
in OREGON 

30000 SW Town Center Loop E 
Wilsonville, Oregon 97070 
(503)682-1011 
(503)682-1015 Fax 
(503) 682-0843 TDD 

STAFF REPORT 
WILSONVILLE PLANNING DIVISION 

Wilsonville Planning Commission 

HEARING DATE: 	October 8, 2003 

DATE OF REPORT: October 1, 2003 

APPLICATION NO.: 02PC05 

REQUEST: 	 Update the Wastewater Facility Plan, April 1995, to plan and 
provide for adequate wastewater facilities for the City of 
Wilsonville. 

APPLICANT: 	City of Wilsonville 

CRITERIA: 	Statewide Planning Goals #6 and #11; Wilsonville 
Comprehensive Plan: Public Facilities & Services Policy 
3.1.1. and 3.1.4; Wilsonville Code Sections 4.000-4.033, and 
4.198 

STAFF REVIEWER: Eldon Johansen, Community Development Director; Mike 
Stone, City Engineer; Laurel Byer, Assistant City Engineer; 
Ron Morrow, Environmental Services Manager 

DESCRIPTION OF ACTION: 
Adopt the Wastewater Facility Plan Update, November 2002. 

BACKGROUND/SUMMARY OF ISSUES: 
The Wastewater Facility Plan was updated in April 1995. Since then, the City's vision of 
future growth has changed, as has the regulatory environment. The City, with HDR 
Engineering, Inc. assistance, undertook to update the Plan. The Wastewater Facility Plan 
Update, November 2002, was distributed to the Planning Commission in October 2002, 
and summarized at the January 8, 2003 Planning Commission meeting where the issues 
were outlined and discussed. 

Since the January 8, 2003 Planning Commission meeting, City staff directed HDR 
Engineering, Inc. to further investigate Biosolids Handling options. The result of the 
analysis is included as Exhibit '3' attached to the staff report. The public hearing for the 
Wastewater Facility Plan Update was also deferred until City staff and the Planning 
Commission was complete with the review and approval process for the first phase of 
Villebois. 

Planning File 02PC05 
Staff Report October 1, 2003 
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City staff is now satisfied that the Wastewater Facility Plan Update is ready for public 
hearing. The Planning Commission has the authority to recommend any changes to the 
Wastewater Facility Plan Update based on the record created by the conclusion of the 
Commission's hearing on this matter. 

CON CLUSIONARY FINDINGS: 

Statewide Goal 6: 
To maintain and improve the quality of the air, water and land resources of the state. 

Finding 1. In that the proposed Wastewater Facility Plan Update provides guidance for 
the necessary wastewater infrastructure, and provides for coordination within 
the applicable river basins, and addresses state environmental quality 
statutes, rules, standards and implementation plans; this proposed Plan meets 
Statewide Goal 6. 

Statewide Goal 11: 
To plan and develop a timely, orderly and efficient arrangement of public facilities and 
services to serve as a framework for urban and rural development. 

Finding 2. In that the proposed Wastewater Facility Plan Update does not propose to 
extend the sewer system outside the urban growth boundary, and does 
provide for future wastewater and services based upOn anticipated demand at 
the time required to provide the service, financial cost, and levels of service 
needed and desire; this proposed Plan meets Statewide Goal 11. 

Comprehensive Plan Public Facilities and Services Goal 3.1: 
The City's Goal 3.1 is to assure good quality public facilities and services are available 
with adequate capacity to meet community needs and are in harmony with the 
community's commitment to provision of adequate facilities and services. 

Policy 3.1.1 The City of Wilsonville shall provide public facilities to enhance the health, 
safety, educational and recreational aspects of urban living. 

Finding 3. In that the proposed Wastewater Facility Plan Update assures provision of 
adequate wastewater facilities for the existing development and for future 
buildout of the City, the proposed Plan complies with this Policy. 

Policy 3.1.4 The City of Wilsonville shall continue to operate and maintain the 
wastewater treatment plant and system in conformance with federal, state, and regional 
water quality standards. 

Finding 4. In that the proposed Wastewater Facility Plan Update provides a plan and 
proposed schedule for the future expansion of the wastewater treatment plant 

Planning File 02PC05 
Staff Report October 1, 2003 
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based upon existing development and for future buildout of the City, all in 
conformance with the appropriate federal, state, and regional water quality 
standards, the proposed Plan complies with this Policy. 

Development Code Sections 4.000 - 4.033. 
Sections 4.000 through 4.003 lists the requirements for bringing applications to public 
hearings. 

Finding 5. In that the Planning Commission public hearing was duly noticed, the 
proposed Wastewater Facilities Plan complies with local notice and 
procedural requirements. 

Finding 6. In that Chapter 2 of the Wilsonville Code grants the Planning Commission 
the authority to review and make recommendations to the City Council on 
legislative changes to, or adoption of new elements or sub-elements of, the 
Comprehensive Plan; the Planning Commission has the authority to 
recommend any changes to the Wastewater Facility Plan that it finds to be 
needed, based on the record that will created by the conclusion of the 
Commission's hearing on this matter. 

Wilsonville Development Code Section 4.198. Wilsonville Comnrehensive Plan 
Changes: 
Proposed Wilsonville Plan amendments must be submitted in compliance with notice 
procedures in Section 4.008, including a public hearing duly advertised. Proposed text 
changes must show compliance with applicable Comprehensive Plan Goals; that the 
public interest is served and best served by approving an amendment at this time, and that 
there are no conflicts with applicable State requirements. 

Finding 7. In that a public need is best served by updating the Wastewater Facility Plan 
at this time as the additional sewage flows from the Coffee Correctional 
Facility, the Villebois development, and Urban Reserve Areas were not 
anticipated in 1995, the proposed Wastewater Facility Plan Update meets an 
identified public need. 

Finding 8. In that the proposed language amendment updates an ancillary document 
(Wastewater Facility Plan) to the Comprehensive Plan, and in that no 
changes are proposed to Comprehensive Plan goals or policies; the proposed 
update to the Wastewater Facility Plan will not result in conflicts with any 
portion of the Comprehensive Plan that is not being amended. 

Finding 9. In that the Wastewater Facility Plan Update supports applicable Statewide 
Planning Goals, this finding has been met. 

Finding 10. In that the public hearing for 02PC05 was duly noticed, the requirement in 
Development Code Section 4.012 has been met. 

Planning File 02PC05 
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SUMMARY FINDINGS: 

Finding 11. Based on the findings of fact, analysis, and Conclusionary Findings 1 
through 10 of this Staff Report, the proposed Wastewater Facility Plan 
Update meets all applicable standards and requirements. 

STAFF RECOMMENDATION: 
Based on the Findings of Fact and information included in this Staff Report; and based on 
information received from a duly advertised public hearing, Staff recommends that the 
Planning Commission adopt Resolution No. 02PC05, which recommends City Council 
adoption of the Wastewater Facility Plan Update. 

EXifiBITS: 1. Draft Resolution No. 02PC05 
DRAFT Wastewater Facility Plan Update, November 2002 
Additional Biosolids Treatment Alternatives Technical Memorandum, 
HDR Engineering, Inc., October 2003. 
Background information on Facility Plan Update process. 

A memorandum dated November 7, 2002, from Eldon 
Johansen, regarding Draft Wastewater Treatment Plant 
Facilities Plan. 
HDR Engineering, Inc. Slideshow Presentation from January 8, 
2003. 
Adopted minutes of the January 8, 2003, Planning Commission 
Work Session for 02PC05. 
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Exhibit 1 
PLANNING COMMISSION 
RESOLUTION NO. 02PC05 

A WILSONVILLE PLANNING COMMISSION RESOLUTION RECOMMENDING 
THAT THE CITY COUNCIL ADOPT A WASTEWATER FACILITY PLAN UPDATE, 

FOR THE CITY OF WILSONVILLE. 

WHEREAS, the Wilsonville City Engineer submitted proposed Wastewater Facility Plan 
Update to the Planning Commissipn, along with a Staff Report, in accordance with the public 
hearing and notice procedures that are set forth in Sections 4.008, 4.010, 4.011 and 4.012 of the 
Wilsonville Code (WC); and 

WHEREAS, the Planning Commission, after providing the required notice for a October 
8, 2003 Public Hearing, to review the proposed Wastewater Facility Plan and to gather testimony 
and evidence regarding the proposed Wastewater Facility Plan; and 

WhEREAS, the Commission has afforded all interested parties an opportunity to be 
heard on this subject and has entered all available evidence and testimony into the public record 
of their proceeding; and 

WHEREAS, the Planning Commission has duly considered the subject, including the 
staff recommendations and all the exhibits and testimony introduced and offered by all interested 
parties; and 

NOW, THEREFORE, BE IT RESOLVED that the Wilsonville Planning Conmilssion 
does hereby adopt all Planning Staff Reports along with the findings and recommendations 
contained therein and, further, recommends that the Wilsonville City Council approve and adopt 
the Wastewater Facility Plan Update, as reviewed by the Planning Commission; and 

BE IT RESOLVED that this Resolution shall be effective upon adoption. 

ADOPTED by the Planning Commission of the City of Wilsonville at a regular meeting 
thereof this 8 th  day of October 2003, and filed with the Planning Administrative Assistant on 

2003. 

Wilsonville Planning Commission 
Attest: 

Linda Straessle, Administrative Assistant I 



SUMMARY of Votes: 

Chair Iguchi: 

Commissioner Hinds: 

Commissioner Faiman: 

Commissioner Guyton 

Commissioner Maybee: 

Commissioner Pruitt: 

Commissioner Wortman: 
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Exhibit 3 

Technical Memorandum 
Additional Biosolids Treatment Alternatives 

Summary 
The City of Wilsonville currently land applies aerobically digested (Class B) liquid biosolids on local 
farms through a year-round land application program. Through the ongoing efforts of 
Environmental Services staff, the City has developed strong agricultural partners that accept 
biosolids for soil augmentation during the summer months. However, due to severe regulatory 
cutbacks on winter land application sites and changes in ownership or management of several key 
reuse properties, the City has struggled over the past years with winter biosolids management. The 
assumptions used in the Draft Facility Plan regarding biosolids management led to the 
recommendation of installing dewatering and enclosed storage to provide six months of onsite 
storage at the facility. The capital improvements associated with this recommendation proved 
difficult to finance, leading the City to request new options that were not considered or were 
considered but eliminated in the initial Facility Plan development. This memorandum provides a 
preliminary overview of the additional treatment/disposal options, which include: 

• Third party biosolids hauling and application 

• Land acquisition for offsite storage and land application 

• Onsite sludge drying/storage using a belt drying system (BDS) 

• Continuing existing treatment and reuse program, and investigating the possibility of 
emergency assistance from nearby communities. 

It is recommended that the City continue its Class B land application program in partnership with 
local landowners in the short term, and implement improvements to bring greater flexibility to the 
program in terms of acceptable reuse or disposal options. The City should also continue to 
investigate Class A treatment technologies such as the BDS, and implement solids treatment 
improvements in a way that facilitate moving toward Class A treatment in the future. To add 
flexibility, the City should complete the following activities: 

• Implement biosolids dewatering as recommended in the Draft Facility Plan, along with a 
nominal amount (several days) of dewatered sludge (cake) storage 

• Develop a contract that, at a minimum, allows the to City use a third party vendor if local 
land application sites cannot be secured to reuse all of the biosolids generated during the 
winter 

By adding dewatering and minimal cake storage, and developing relationships with third party 
vendors, the City will have a robust biosolids program through which biosolids can be transported 
off of the plant site under any circumstance. With the recent DEQ approval of a new 70-acre 
winter land application Site and lease of new spreading equipment, the local land application will 
likely meet the City's needs in the near term. If the City produces more biosolids than can be land-
applied locally during the winter, the biosolids could be reused east of the Cascades through the 
third party vendor. If this option is not available (due, for example, to temporary freeway closure 
during the winter), the City could store biosolids in the existing liquid sludge storage basins and 
new cake storage area for a limited time. Finally, in an extreme situation, the City could dispose of 
dewatered cake in a local landfill. 
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In parallel with these efforts, the City should continue to monitor changes in federal biosolids reuse 
regulations and development of the State's Biosolids General Permit program requirements, and 
review biosolids management pians based on regulatory changes. 

Current Regulatory Considerations 
The Draft Facility Plan outlined current and potential future biosolids regulations and 
requirements, indicating that the potential for NPDES-permitted phosphorus loading rates could 
have significant impacts on the amount of land required for a land-application program, especially 
for facilities that experience Enhanced Biological Phosphorus Removal (EBPR). In recent months, 
there has been considerable debate at the national, regional, and local level regarding the future of 
the Class B land application requirements contained in 40 CFR 503, and the method by which land 
application requirements will be permitted and enforced. Some of the current trends and 
considerations that impact Wilsonville's biosolids program are summarized below. 

Biosolids General Permits 
The EPA is in the process of developing a "General Permit for Facilities that Generate, Treat, 
and/or Use/Dispose of Sewage Sludge by Means of Land Application, Landfill and Surface 
Disposal Under the National Pollutant Discharge Elimination System". It is likely that the general 
permits will be issued initially in Idaho and Alaska (at the end of 2004), and will become effective in 
Oregon and Washington in 2006-2007. Because there is no consistent national approach on 
biosolids land application general permits from various EPA regions, and because Region 10 is 
likely to give significant latitude to the states, standards may vary from State to state. Standard 
requirements are expected to include the following provisions: 

• A facility must identify its future planned sites where biosolids may be applied in the permit 
term. 

• Public notice requirements will be stipulated for sites that a facility plans to use for land 
application within the permit. 

The new permits are also likely to include agronomic phosphorus loading limitations, which are 
currently not regulated at the federal level. The potential agronomic phosphorus regulatory 
approaches may include: 

Fertilizer Guide (Limits to Extension Service guidelines) 

• Environmental Soil Phosphorus Threshold Concentrations (this is the approach used in 
Region 8 EPA, whereby no additional biosolids can be applied if the soil phosphorus level 
as determined by the Olsen extraction method is over 100 ppm) 

Phosphorus Index (risk management based approach) 

The first two of these approaches have limited flexibility and would likely result in more restrictive 
requirements on land application. It appears likely that Oregon will implement a Phosphorus Index 
approach, which is discussed in more detail below. However, because Idaho will be the first state in 
the region to address implementation of the Biosolids General Permits, the policies and practices 
adopted there may set a precedent all of Region 10. 

Phosphorus Index 
Many states, including Oregon, have adopted or are considering using a Phosphrous Index to 
manage phosphorus loading on land application sites. The Phosphorus Index is a risk management- 
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based approach that takes into account transport and source factors to estimate the potential for 
off-site movement of phosphorus from a given land application site. The Natural Resources 
Conservation Services developed a Phosphorus Index for Oregon (NRCSAgronomj Technical Note 
No. 26— Remsed, October2001). This guidance document was developed as an assessment tool to 
help land managers assess the risk of offsite phosphorus migration for an individual site, but was 
not designed to determine compliance with water quality regulations. 

The Phosphorus Index for Oregon includes separate worksheets for Western and Eastern Oregon 
land application sites. The worksheets generate a site rating based on transport and source factors, 
and use the site rating to assign a vulnerability class (low, meditim, high, very high) indicating the 
potential for offsite transport. This process uses the following transport and source factors: 

Table 1. Phosphorus Index for Oregon Transport and Source Factors 

Transport Factors Source Factors 

Soil erosion (sheet and ill, wind) Soil test P concentration 

Irrigation-induced erosion Commercial P fertilizer application rate 

Runoff class Commercial P fertilizer application method 

Flooding frequency Organic P source application rate 

Distance to surface waters/buffer width Organic P source application method 

Subsurface drainage  

Additional research is being conducted at Oregon State University regarding the use of phosphorus 
indices, and it is not clear what methodology the State will adopt for managing phosphorus loading 
on land application sites. Regardless of the methodology, agronomic phosphorus loading 
limitations may increase land requirements two to three times beyond that required based on 
agronomic nitrogen loadings. 

Alternatives Analysis 
Flow Projections 

The Draft Facility Plan developed two sets of flow projections - a high flow projection based on 
future peaking factors from the 2001 Collection Sjstem Master Plan, and a low flow projection based 
on peaking factors similar to those experienced in recent years at the plant. The Draft Facility Plan's 
alternative analysis and cost estimates use the high flow projections, to allow the analysis to 
consider the ultimate site planning impacts of various process selection. However, the City feels 
that near-term flows are more likely to develop in a manner consistent with the low flow 
projections. Therefore, the analysis described in this Technical Memorandum is based on the low 
flow projections. Under these projections the plant would initially be expanded to an average-day 
dry weather flow (ADWF) capacity of 3.4 mgd. Ultimately, the plant capacity would be expanded to 
4.4 mgd. 

Alternative 1: Third Party Biosolids Management 

One way to address the current regulatory uncertainty is to contract with a third party biosolids 
management company for hauling and land application of the City's biosolids. There are a number 
of vendors that offer turn-key biosolids management services. Table 2 summarizes the vendors 
contacted regarding third party biosolids management. 
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Table 2. Third Party Biosolids Management Vendors 

Name Location Representative Oregon Likely Land Application 
Clients Program 

Agri-Tech Albany, OR Salem Summer application locally; 
Clean Water Services winter application east of 
Silverton Cascades 
Depot Bay  

Sumas Bellingham, WA Portland Horse Heaven Hills (property 
Salem owned by Sumas in Southwest 
Eugene Washington) 

Synagro El Dorado Hills, CA None Unknown 

Vendors can provide the following services. The level of services provided depends on whether the 
vendor has (or can obtain) property that has been approved for land application and can be set 
aside for Wilsonville's exclusive use. 

Site identification 

Negotiation with property owners 

• Site permitting and regulatory approval 

• Analysis of agronomic application rates 

• Transportation of liquid or dewatered biosolids 

• Biosolids storage 

• Land application 

• Site and soil monitoring 

Under industry-standard contract terms, a municipality will enter into a 3-5 year contract with the 
vendor, with optional one-year extensions for 2-3 additional years. For example, a new customer 
may choose a 3-year contract, with the option to extend to 5 years. Some vendors indicated that the 
initial contract terms are flexible (i.e., they would consider shorter initial contracts), however the 
cost of the services is typically lower for longer term contracts. 

Under this alternative, the vendor assumes responsibility for hauling and land application of the 
biosolids. This alleviates the owner's need to maintain onsite storage, and if the vendor has 
approved land application sites, it can reduce the owner's risk associated with obtaining adequate 
land application sites. It does not remove the owner's legal responsibility for the ultimate use of the 
biosolids. Vendors may use property that they own and farm, or may establish relationships with 
local farmers for land application. Both of the vendors with operations in Oregon would pursue 
land application options east of the Cascades for the winter months, and possibly during the 
summer months as well. In previous investigations on behalf of the City, Agri-Tech was unable to 
locate local land application sites that would allow them to haul and apply Wilsonville's liquid 
biosolids in a local land application program. 

Because management programs are unique to each customer, most venders were unable to offer 
ballpark costs. Sumas indicated that for clients in the Portland/Salem area, costs would be 
approximately $1 8-$25/wet ton. For comparison, the City of Portland current pays approximately 
$30/wet ton for hauling, land application, and land and equipment lease associated with their 
Eastern Oregon land application program. Table 3 below shows the range of projected annual costs 
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at $30/wet ton. This unit cost was used rather than the lower cost quoted by the vendor because 
the City would only be exercising this option on an intermittent basis as needed based on the local 
land application program. If the City were to choose long-term third party biosolids management, 
the unit cost would likely be lower. Table 3 below compares costs under the existing operation (no 
dewatering) and after implementation of the recommended dewatering improvements for third 
party reuse of all of the biosolids generated at the plant during the winter. For comparison, the 
current cost of the City's existing program is under $100,000/year. 

Table 3. Third Party Biosolids Management Cost Estimates 

Liquid Biosolids (No Dewatering WithDewatering 

Current Sludge 
Production 

Initial Expansion 
(3.4 mgd ADWF) 

Ultimate Expansion 
(4.4 mgd ADWF) 

Initial Expansion 
(3.4 mgd ADWF) 

Ultimate Expansion 
(4.4 mgd ADWF) 

Wettonslwinter (avg.) 8,200 13000 17,100 2,400 3,100 

$IWet Ton $30 $30 $30 $30 $30 

Annual Cost 1 	$246,000 1 	$390,000 1 	$513,000 1 	$72,000 $93,000 

With the option of third party biosolids reuse, the City can significantly reduce the amount of 
onsite storage provided. The storage volume should be determined based on detailed discussion 
with the vendor regarding issues such as the frequency of biosolids pickups and seasonal limitations 
on hauling (i.e., winter road restrictions). Generally, utilities with winter land application programs 
east of the Cascades maintain 1-2 weeks of onsite storage. The City can currently meet this storage 
requirement with the existing liquid biosolids storage, although a minimal amount of dewatered 
sludge storage (2-3 days) would be needed for ease of normal operation. This reduction in storage 
would result in significant short-term and long-term savings over the initial $4 million and 
subsequent $3 million capital investments in biosolids storage identified in the Draft Facility Plan. 

Alternative 2: Land Acquisition for Offsite Storage and Land Application 

One limitation of the City's current biosolids management program is that it relies on private 
landowners to provide agricultural property for land application of the Class B biosolids. As the 
City has seen over the past several years, a variety of circumstances can lead property owners to 
withdraw their participation in the land application program, resulting in a lack of adequate, DEQ-
approved properties for land application. One option to provide more stability in the program is to 
eliminate the reliance on private participation through City purchase of property for storage and 
application of biosolids. This property could be farmed by the City, with crops sold to cover part or 
all of the cost of farming, or it could be leased to private farmers. (Note, leasing also introduces 
some uncertainty, but this could be addressed to some extent through terms of the lease 
agreement). 

For the City to evaluate this option, it is necessary to identify: 

• Constraints associated with the property 

Appropriate characteristics of the property 

• The amount of land required 

• The approximate cost of the alternative 

• Future steps required for implementation 
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Property Needs 

The land required for biosolids land application depends largely on the following factors: 

Pollutant concentrations 

Agronomic application rates 

Site usage 

Pollutant Limits (40 CFR 501.13) 

To ensure that human health and the environment are protected equally while still allowing the land 
application of biosolids of variable quality, Part 503 provides the following four sets of pollutant 
limits: 

• (iling Concentrations - The maximum concentration measured in milligrams per 
kilogram (mg/Kg) of each pollutant that biosolids can contain and still be land applied. 
Each sample of biosolids analyzed must meet the ceiling concentrations. The City of 
Wilsonville biosolids concentrations are below the ceiling concentrations. 

• Pollutant Concentration Limits - The land applier has no land application requirements 
relative to pollutants for biosolids meeting these limits. Pollutant concentrations are based 
on monthly average concentrations. The City of Wilsonville biàsolids concentrations meet 
these limits. 

Part 503 also specifies restrictions to cumulative pollutant loadings and annual pollutant loading 
rates for biosolids that meet ceiling concentrations but do not meet pollutant concentrations. 
Because Wilsonville's biosolids meet the pollutant concentration limits, these annual and 
cumulative loading limits do not apply. 

Agronomic Application Rates 

As indicated in Chapter 4 of the Draft Facility Plan, Part 503 also requires that biosolids applied to 
a site be at or below agronomic rates. As defined in the federal regulation: 

"Agronomic rate is the whole sludge application rate (dry weight basis) designed: 

To provide the amount of nitrogen needed by the food crop, feed crop, fiber crop, cover 
crop, or vegetation grown on land; and 

To minimize the amount of nitrogen in the sewage sludge that passes between the root 
zone of the crop or vegetation grown on the land to the groundwater. 

Factors to consider when deriving an agronomic rate include (EPA16251R-951001, September 1995): 

• The amount of nitrogen needed by the crop 

• The amount of plant available nitrogen (PAN) in bio solids 

• Nitrogen remaining from previous application of nitrogen containing materials (previous 
applications of biosolids) 

• The amount of nitrogen left from biological nitrogen fixation by leguminous crops that is 
mineralized and becomes available for crops to use 

• The type of soil at the site and the amount of nitrogen mineralized from soil organic matter 

U Denitrification losses of nitrate and/or volatilization losses of ammonia. 
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As discussed earlier, phosphorus loading limitations will likely be a primary factor in future 
biosolids permitting and development of biosolids management plans. 

Site Usage 

Site restrictions for Class B biosolids are related to the following: 

Public access to the land application site 

Crop harvest and grazing of animals 

In public areas (parks, golf courses, etc.), public access must be restricted for one year following 
biosolids application. In rural areas where biosolids is applied to farmland (as would be expected in 
Wilsonville's program), public access is only restricted for 30 days following biosolids application. 

Figure 1 2rovides a flowchart linking crop harvest and animal grazing restrictions for land receiving 
Class B biosolids. The following definitions apply to the figure: 

• Food Crop - Crops consumed by humans, including but not limited to fruits, grains, 
vegetables, and tobacco 

• Feed Crop - Crops produced primarily for consumption by animals (e.g., corn and grass) 

• Fiber Crop - Crops such as flax and cotton were included in Part 503 because products 
from these crops (e.g., cotton seed oil) may be consumed by humans. 
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Figure 1. Crop and Grazing Requirements for Class B Biosolids 
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Site Characteristics 

The following characteristics can be used to identify potential sites if the state adopts a Phosphorus 
Index for assessing potential land application sites. These characteristics would lead to a low 
potential for off-site migration of phosphorus: 

• Site/crop that requires no sprinkler irrigation, or minimal irrigation such that the 
application rate is less than the infiltration rate. 

Minimal slope 

No flooding, or flooding on rare occasions 

Over 500 feet from surface water, or minimum 30 foot buffer next to surface waters 

• Available phosphorus under 60 ppm 

• Minimal phosphorus application through commercial fertilizer or other organic source 

Required Land Application Area 

Based on the City's recent annual biosolids reports, typical plant biosolids include 52 lbs of plant-
available nitrogen perdry ton of biosolids. Typical crop nitrogen requirements range from roughly 
80 lb/acre for pasture, to 200 lb/acre for corn. These crop requirements translate into biosolids 
application rates from 1.6 to 3.9 dry tons (DY) per acre. Total land requirements at ultimate 
buildout under the low flow projection are shown in Table 4 below. The City currently applies 
biosolids to approximately 180 acres per year, which represents crop use between the low and high 
numbers given in Table 4. The table shows requirements based on nitrogen loading only, as well as 
approximate costs assuming that pending phosphorus restrictions increase land requirements by 
three times that needed based on nitrogen. 

Table 4. Ultimate Land Requirements for Land Application 

Item Requirement - Low N Crop Requirement - High N Crop 

Crop Area (acres) 730 290 

Buffer (acres) 73 30 

Non-Crop Uses 1  (acres) 73 30 

Total Land Requirement (acres) - N only 890 350 

Total Land Requirement (acres) - N and P 2700 1100 

Cost per Acre 2 $5,000 $5,000 

TOTAL LAND COST - N ONLY $4,450,000 $1,750,000 

TOTAL LAND COST— N AND P $13,500,000 $5,500,000 

Includes dewatered sludge storage, maintenance/equipment area, roads, and other non-planted areas 

Based on advertised farm property in the Willamette Valley 

Alternative 3: Onsite Sludge Drying/Storage using a Belt Drying System 

A preliminary evaluation of Class A biosolids treatment technologies was conducted during the 
Draft Facility Plan alternative development. Drying systems are attractive for Wilsonville because 
they produce a Class A product with fewer land application restrictions. They also produce a 
product that is 90-95% solids, significantly reducing storage area requirements. However, at the 
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time of the analysis, even the smallest units offered were far oversized for Wilsonville's projected 
solids generation, and therefore were not considered for detailed evaluation. 

Since the initial analysis, a Low Temperature Belt Drying System (BDS) manufactured by Andritz 
has been introduced into the market specifically to provide sludge drying technology to smaller 
facilities. A budgetary proposal for the BDS is included as an attachment to this Technical 
Memorandum. 

The BDS system collects wet cake from the sludge dewatering process and mixes it with previously 
dried granulate in a screw that combines the two sludges and feeds them to the dryer inlet. The 
mixture of wet cake and dried granulate has a consistency of approximately 70% dry solids when it 
enters the belt dryer. Once discharged from the screw, a feed roller distributes the sludge across the 
belt width. Hot air passes through the belt from top to bottom in three separate zones: an initial 
drying zone of 285 °F, a second drying zone of 265 °F, and a cooling zone that uses ambient air. 
The flnalThroduct  discharged from the BDS has a temperature of approximately 125 °F. Dried 
granulate is discharged into a collection bin, from which the product is either recycled for mixing 
with the wet cake, or transported for final cooling prior to storage. The BDS process is illustrated 
in Figure 2. 

Heated Air 

ro Cooling 
and Storage 

Condenser 

Figure 2. Belt Drying System 

Most process air from the BDS is returned to the furnace for optimal combustion; waste air is 
passed through a condenser to reduce the moisture content, and then sent through odor control 
before exhausting the air to the atmosphere. Water from the condenser is returned to the plant 
recycle stream. Plant process water can be used for the BDS' automatic belt washing system. 

The BDS is available in model sizes from 15 to 60 wet tons per day. Based on the values show in 
Table 3, Wilsonville's dewatered biosolids production will be approximately 15 wet tons per day at 
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ultimate buildout under the low flow projections. Therefore, a single unit (with one backup unit) 
would provide adequate capacity for all of Wilsonville's generated biosolids. The manufacturer 
recommends a BDS-05 unit, which has a footprint of 36 feet by 28 feet, and height of 14 feet. The 
budgetary price of $975,000 includes the following: 

Wet cake reception bin 

• Recycle bin 

• Discharge/mixing screw 

• Conveyor and bulk handling equipment 

• Furnace 

Belt dryer 

C_pndenser 

• Air recirculation system 

• Granulate handling system 

• Fugitive dust control system 

• MCCs and control systems 

The budgetary price does not include a building to house the BDS, product cooling, product 
storage, or odor control for exhaust air. Including these additional considerations, a planning-level 
project cost is shown in Table 5. 

Table 5. Capital Cost of Belt Dryer System 

Item Units Number Unit Cost Total Cost 

Belt Dryer System EA 2 $ 	975,000 $ 	1,950,000 

Installation (30%) EA 2 $ 	292,500 $ 	585,000 

Building SF 4032 $ 	150 $ 	605,000 

Product Cooling EA 1 $ 	26,000 $ 	26,000 

Handing & Storage LS 1 $ 	479,000 $ 	479,000 

Odor Control LS 1 $ 	200,000 $ 	200,000 

Electrical & Controls @ 30%1 LS 1 $ 	970,200 $ 	970,000 

Sitework @ 20%2 LS 11 $ 	262,000 $ 	262,000 

Subtotal A $ 	5,077,000 

Misc Costs Not Itemized (30% of A) $ 	1,523,000 

Subtotal B $ 	6,600,000 

Mobilization and Bonds (8% of B) $ 	528,000 

Contractors Overhead and Profit (15% of B) $ 	990,000 

SubtotalC $ 	8,118,000 

Engineering, Legal, Admin. (25% of C)  $ 	2,030,000 

FOTAL CAPITAL COST $ 	10,148,000 

(Liquid/Cake Storage Cost Without BDS)  $ 	7,066,000 

Incremental Capital Cost of BDS $ 	3,082,000 

30% of BDS, Building, Handling & Storage, and Odor Control 

20% of Building, Product Cooling, Handing & Storage, and Odor Controt 
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The total capital cost of the BDS and associated facilities is approximately $10.1 million. However, 
construction of the facilities listed in Table 5 eliminates the need for the dewatered cake storage 
recommended in the Draft Facility Plan (approximately $7.1 million). Therefore, the incremental 
cost of the BDS over the Draft Facility Plan recommended plan is $3.1 million. This investment 
provides the following benefits to the City: 

• Reduced footprint (5,000 sf total for new building and storage, compared with 10,000 sf 
for dewatered cake storage) 

• Class A biosolids product, which reduces the risk associated with the biosolids 
management program. 

Because the nature of the dried biosolids product is significantly different than dewatered cake, the 
City should conduct initial product marketing prior to design and installation of any sludge drying 
system to determine whether the product will be accepted by the local agricultural community. 

Alternative 4: Emergency Assistance Options 

This alternative is not a long-term biosolids management option, but rather an evaluation of backup 
treatment/disposal options that the City could use in an emergency while implementing 
improvements to the long term storage/reuse program. 

The City of Vancouver was identified as one potential source during workshops with the City. 
Vancouver incinerates its biosolids, and is therefore not subject to the same constraints as 
Wilsonville with respect to land application limitations. 

HDR contacted Vic Ehrlich, City Engineer from the City of Vancouver, to discuss their system. 
Vancouver processes all biosolids at the West Side plant, which uses gravity belt thickeners, gravity 
thickeners, and centrifuges to thicken biosoilds prior to incineration. The solids handling 
improvements were completed in 1999, and the City currently has excess solids treatment capacity. 
Vancouver would be willing to accept some or all of Wilsonville's biosolids during an emergency 
while the City addresses an unanticipated problem, but is not interested in providing interim 
biosolids processing while Wilsonville implements solids handling improvements. 

At Vancouver's suggestion, HDR also contacted Clark County Public Works to inquire about the 
possibility of sending biosolids to the Salmon Creek facility for an interim period or during an 
emergency. The Salmon Creek plant is struggling with the same issues as Wilsonville, and Clark 
County is currently conducting a Facility Plan to examine alternatives to the existing winter local 
land application program. The County has investigated many of the same issues as Wilsonville 
(providing additional storage, adding biosolids drying to reduce storage volume, and hauling 
biosolids to drier climates through a third party). At the time of the discussion, the County was 
leaning toward using third-party hauling and land application in eastern Washington. 

Recommendations 
Of the four alternatives reviewed in this Technical Memorandum, only the first three were 
investigated as potential long-term biosolids management approaches. Elements of two of these 
options are recommended to be included in the City's long-term biosolids management program. 

One critical improvement that should be pursued immediately is the addition of biosolids 
dewatering as recommended in the Draft Facility Plan. This addition to the treatment process 
significantly increases the flexibility of the biosolids program, reduces the operating cost associated 
with third-party reuse, reduces the volume of onsite storage area required, and allows the City to 
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dispose of biosolids in a landfill if absolutely necessary. Initial discussions with some landowners 
indicate that dewatered biosolids may have the added benefit of being more acceptable for 
agricultural use, and therefore may help extend the life of the local land application program. 

With these changes, the current biosolids program may be viable for many years. However, even 
with added flexibility, this program is not likely to be a long term solution for beneficial reuse of the 
City's biosolids. Proposed regulatory changes will, at a minimum, significantly increase the amount 
of land required for Class B land application. In the extreme, land application of Class B biosolids 
may be disallowed in the future. To prepare for these changes, the City should implement treatment 
plant improvements in a ,manner that facilitates moving to Class A treatment in the future. Drying 
systems such as the BDS can easily be added downstream of dewatering, producing a Class A 
product that maximizes the City's flexibility for long-term beneficial reuse. 
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Appendix A - Budget Proposal for Andritz Belt Drying 
System 
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AWMTL 
ENVIRONMENT AND PROCESS TECHNOLOGIES 

Thank you for your interest in the Andritz thermal drying technology and it is our 

pleasure to take this opportunity to introduce the Andritz low temperature belt 

drying system and our company to you. 

With more than 28 years of experience in the field of thermal drying there are 

currently nominally 63 operating plants around the world that use our drying 

technology and more in the 

construction phase. In 

1993, Andritz - Ruthner Inc. 

offered the drum drying 

technology to the North 

American market and to 

date, we have constructed, 

or are in the process of 

constructing, eighteen (18) 

drum dryer lines with more 

orders already commifted 

for the future. 

Capitalizing on this vast experience in themial drying Andritz have further 

expanded the range of drying technology on offer to include the Low 

Temperature Belt Drying System (BDS) aimed specifically at the smaller waste 

water treatment plant. 

The BDS dryer has a small footprint, is simple to operate and maintain and 

provides a quick start up (20 minutes) and shut down (20 minutes). 

DS-603 WilsonviHe, OR 
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ANMTL 
ENVIRONMENT AND PROCESS TECHNOLOGIES 

With model sizes available to treat from 15 to 60 wet tons per day (WTD) 

capacity the most cost effective and ideally sized unit can be selected to suit the 

specific needs of your WWTP. 

The process is so simple and incorporates many of the features of the well-

proven drum drying system to 

provide a Class A granulate. 

The pre mixing of the wet cake 

and previously dried material 	
1 

contributes to the formation of 

the granulate for ease of drying 

and transportation. The use of 

low temperature air to 

evaporate the water makes this 

a safe and simple dryer to use. 

Belt Dryer System (BDS) 

A final granulate of Class A quality @ > 90%DS is achieved from the process 

with the added benefit of substantial volume 

reduction. The BDS is manufactured in 

stainless steel to provide you with a high 

quality unit suitable for long life expectancy. 
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ENVIRONMENT AND PROCESS TECHNOLOGIES 

CUSTOMER: 	Heather Stephens, P.E. 

HDR One Company 

1001 sw 5h  Avenue, Suite 1800 

Portland, OR 97204 

Tel: 	(503) 423 - 3775 

Fax: 	(503) 423 - 3737 

Email: 	Heather.Stephens@hdinc.com  

Representitive: 	Connie Boag 

APSCO 

Tel: 	(877) 251 -9174 

Email: 	cboag@apsco.org  

COMPLIED BY: 	BOB HILL 

REGIONAL MANAGER, DRYER SYSTEMS 

• Tel: 	(817) 419 -1790 - 9174 

Email: 	bobhill@andritz-arl.com  

Date: 	 June 9, 2003 
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AWMTL 
ENVIRONMENT AND PROCESS TECHNOLOGIES 

One significant advantage of the Andritz BDS is its ability to utilize the most cost 

effective energy source available. From a simple direct fired natural gas system 

to an indirectly fired system using waste heat (steam, exhaust heat etc..) the best 

solution can be tailored to meet your specific needs. 

The pre-heated air is fed downwards through the belt. The heated air is directed 

onto the belt at two separate zones. In Zone 1 the heated air will be in the region 

of 285° F dryer and at Zone 2 the heated air will be in the region of 265 0  F. 

A stream of cooling air (ambient) is introduced at the discharge end of the belt 

system. Final product temperatures will be in the region of 125°F 

2.3 Granulate Handling System 

The now dried granulate @ > 90%DS is discharged from the BDS into the 

Granulate Handling System collection bin. The material for recycling is drawn off 

by a varialIe speed screw conveyor, as required, and fed to the discharge screw 

for mixing with the wet cake. The surplus material weirs over the collection bin 

discharge plate to a screw conveyor which will then transport the granulate to the 

chosen storage method. 

The approx. temperature of the dried granulate at this stage will be <125°F. 

Additional cooling is recommended for silo storage. Andritz offer an optional 

product cooling system to further reduce the final product temperature. 
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ENVIRONMENT AND PROCESS TECHNOLOGIES 

2.4 Process Air Handling System 

The humid process gas removed from the dryer is then further processed in 

the system condenser. The condenser reduces the moisture content of the 

process gas by cooling the air and condensing out the water. 

The condenser water is returned to the treatment plant for reuse. 

The majority of the process gases are returned to the furnace to provide optimum 

combustion conditions. 

The remaining portion of non-condensable gases and air is routed to 

atmosphere or to the system odor control unit (typically a biofilter which can be 

offered as an optional extra). 

2.5 Control System 

The BDS dryer is controlled and monitored by a microprocessor based PLC. The 

controls and inherent stability of the dryer system allows the dryer to be operated 

with the minimum operator input. 

The BDS start and stop sequences are fully automated and the BDS is capable 

of being started from cold in 20 minutes. The same time is necessary for 

shutdowns. 

In the event of a power failure or requirement to shut down the BDS dryer for 

short periods of time it is possible to restart the BDS dryer in 10 minutes. 

DS-603 Wilsonville, OR 
June 9, 2003 

FACI 

M.  



AN)PJ1L 
ENVIRONMENT AND PROCESS TECHNOLOGIES 

2.6 BDS Cleaning System 

The BDS Dryer incorporates a belt wash water system comprising of water spray 

nozzles mounted on the inside of the BDS top cover directly over the belt surface 

area. Cleaning of the belt is carried out as necessary with the fully automatic 

cleaning system. 

2.7 Safety 

The safe operation of the BDS dryer is of primary importance to Andritz. Feature 

included to ensure safe operation include: 

Low temperature operation. 

3 	• Equipment and process design (low belt speed; very low dust 

concentrations in the process gas). 

Interlocks, guards and safety system 

• CO level monitoring in the process air circuit, recycle bin and final product 

bin. 

• Water injection system (the wash water system can be used an 

emergency quench). 

• Sensors: speed & temperature 
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AW)REL 
ENVIRONMENT AND PROCESS TECHNOLOGIES 

PLANT LOCATION 
City: WisonviUe State: OR 
WWTP: Contact: 

Tel: - 
Engineer: HDR One Company Contact: 

Tel: 
Heather Stephens, P.E. 
(503) 423 - 3775 

Rep: APSCO Contact: 
Tel: 

Connie Boag 
(503) 631 - 4025 

4025 

DETAILS OF SLUDGE BEFORE DRYING 
Sludge type: I 	 Anaerobically Digested 

Wet sludge quantity: I 	280 - 367 lbs per hour DS 
Wet sludge dry solids content: I 	25 % DS 	 I 

REQUIREMENT FOR GRANULATE AFTER DRYING 

Dry solids content: 	I 	 90 	 I % DS 

DRYER DESIGN DATA 
Water evaporation design capacity: I 	1,100 	1 	Pounds H20 per hour 

7 
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AWMTL 
ENVIRONMENT AND PROCESS TECHNOLOGIES 

We are pleased to submit our budget proposal for the supply only of the following 
equipment:- 

One - Andritz thermal direct triple pass drum drying system type BDS05 each 
complete with the following:- 

=> Wet cake reception bin 
for temporary storage of the dewatered sludge prior to mixing. 

=> Rycle bin 
to store recycled product prior to mixing. 
Discharge/mixing screw 
to control feed rate of cake & recycled product and to pre mix the material to 
nominally 70%DS.. 
All necessary conveyor and bulk handling equipment. 
to safely move and control the transfer rate between process stages. 
Furnace 
to provide the heat for the drying air. 

Al%A = Belt dryer 
to evaporate the water and produce >90%DS. 
Condenser 
for partial condensation of the water from the circulating air. 

= Air recirculation system 
To recirculate the majority of the process air thus reducing the heating energy 
requirements and the make up air volumes. 
Granulate handling system 
to store and collect dried material for recycling and to final storage 
Fugitive dust control system 
to capture and control the fugitive dust. 
Instrumentation, controls & electrical systems 
Including MCC's and control systems 
Design drawings, 0 & M manuals, start-up, commissioning & training 
all as per project agreements 

DS-603 Wilsonville, OR 
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ENVIRONMENT AND PROCESS TECHNOLOGIES 

Exclusions: 

Components and services which are not specifically mentioned in this offer are to 
be provided by others or can be included within our scope subject to agreement. 
These components and services include, but are not limited to the following: 

Packing, transportation, Delivery and unloading to site 
Site surveys 
All civil works. 
Buildings 
Foundation bolts 

= Lighting & ventilation 
Potable water 

= Cooling water 
Dewatering equipment 
Polymer systems 
Transfer system for dewatering to wet cake reception bin. 
Electrical supply including to the MOO 
UPS 
Collection system for waste water 

= Odor control system 
Cladding and/or insulation 
Additional product cooling 
lnfrastructu re 
Transportation and lifting equipment 
Permits and authorization. 
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AWMTL 
ENVIRONMENT AND PROCESS TECHNOLOGIES 

The project data and the parameters detailed within this offer form the basis of our 

budget proposal. Our scope of supply is generally as outlined but can be subject to 

negotiations. 

Please advise if the information used is incorrect. 

BUDGET PRICING 
To design, manufacture, supply & 
commission the following system:  

5n—e7 BDS05 belt drying system 

Budget Price: $975,000 
(ninehundred and seventy five thousand 
dollars) 

OPTIONAL BUDGET PRICING 
Final product cooling $ Price on request 
Dual Fuel $ Price on request 
Odor System (Biofilter) $ Price on request 
Steel Structure $ Price on request 
Cabling $ Price on request 
Insulation/paint $ 1  Price on request 

VALIDITY 
This offer is budgetary only. The price and scope will be required to be verified prior to a 

firm price submission. 

TERMS & CONDITIONS 
As per Andritz-Ruthner, Inc. standard conditions attached. 

AVAILABILITY 
Typically 5 to 6 months from receipt of order and clarification of all commercial and 

technical details. 

PAYMENT TERMS 
To be agreed. 
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Successful pertormance 

• Mechanical and physical 
treatment systems for 
process and waste water 

• Plants for thickening, dewater -

ing, drying and thermal 
sludge utiflzation in municipal 
and industrial applications 

d 	J) 

: 

A successful team 

Andritz is a leading supplier of liquid/solid separation equipment 
with a history of 30 years in the industry. Municipal and industri-
al customers from all around the world place confidence in us. 
Based on key components which we design and manufacture, 
we build complete systems for treatment of water and waste 
water and for process applications. 

Success through 
competence 
Long-term experience, proven tech- 
nologies and continuous develop- r 	jj 
ment work form the backbone of our 
solutions. A large worldwide installa- 
tion base is proof of our success. 

Success through 
commitment 
We believe in building a partnership 

lj411J with our customers and we work in a 
team with them, with each employee 
strongly committed to project goals. 

Success through 
versatility 
Our wide range of products and ser- 
vices embraces the requirements 
and needs of our customers: in water 
and waste water treatment, and in 
industrial process applications. 
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Worldwide success 

Our DDS is the product of 25 years 
of experience. Reference plants 

located all over the world prove its 
versatility and reliability. 

; 
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Simply-consider the following: 

A final product of high automatically and adapt to variations 

quality 	 . in the incoming sludges. 

The And ritz triple-pass drum, where 
the sludge is pneumatically convey- Optimum energy 
ed in the hot air stream, ensures that utilization 
the final product, the granulate, is of The DDS process uses available 

the highest quali: energy to the optimum for drying. 

• Stable and free-flowing • Use of available "waste" heat or 

• Virtually dust-free alternative energy sources 

• Pasteurized • Utilization of the energy content in 
• the dryer air stream 

Intelligent controls • Maximum utilization of the heat in 

The advanced temperature control the dryer with three cylinders 

system allows plants to function 

DDS Drum Drying Process 

Re-use of off-heat (option) 
cooled gas Off-gas treatment - 

Heat exchanger 
Hot gas 	-1 - 

Setor 
ryer condenser 

Ajr 
FueI 

I . Screen 

• Dewatered ! 
sludge 

cnisher 	
Dned material 

Mixz 

AN)RITL  

j 

1t:  
-. -.--- 	- 	-- - 	- 	- 	- 	- -- .... 	- 

'IA process for drying and granulating - 

The Andritz DOS Drum Drying • 	• 	three concentric cylinders re- 
System dries and granulates dif- - valving around a joint axis. 
f&ent types of municipal, indus- • 	The sludge is pneumatically 

ff'tnal and agricultural sludges. conveyed by the streamôf hot 
• 	• air ensuring an evenly dried and 

The dewatered sludge is granulat- • 	pasteurized product. 
ed in a mixer tailored to the appli- • 
cation. It is then dried in the triple- The final product - granulate - 
pass drum. This drum conists of can be used profitably in agri- 

culture and industry. 

I 

Profit from: 

• A final product which can be put 
to economic use 

• Low operating costs 
• Ease of operation 

• Low off-gas volume due to closed 
• air circuit 

• Proven safety system 
• Flexible service on site and by 

modem 
• In-house design and manufacture 

of major plant items and control 
systems 

• Complete solutions, from 
dewatering to drying through to 
thermal reuse 

£N)RiTL 



AW)REL ,  
ENVIRONMENT AND PROCESS TECHNOLOGI ES 

1. TERMS APPLICABLE 
The Terms and Conditions of Sale listed below are the exclusive terms and conditions applicable to 

quotations made and orders accepted by Andritz Ruthner, Inc. (SeIler") for the sales of products, 
equipment and parts relating thereto (Products"). This quotation or acknowledgment and 
acceptance is expressly made conditional upon Buyer's assent to such terms and conditions. Arryof 
Buyers terms and conditions which are in addition to or different from those contained herein, which 
are not separately agreed to by Seller in writing, are hereby objected to and shall be of no effect 
Objections to any terms and conditions contained herein shall be deemed waived if Seller does not 
receive written notice thereof within 20 days of the dale of this acknowledgment Buyer in any event 
will be deemed to have assented to the terms and conditions contained herein it Buyer either makes 
any paysient to Sailer or accepts any delivery of the Product. The term ihis Agreemenr as used 
herein means this quotation or acknowledgment together with any attachment hereto, any 
documents expressly incorporated by reference and these Standard Terms and Conditions of Sale. 

DELIVERY 
Delivery dates are good faith estimates and do not mean that time is of the essence". Buyers 

failure to prompfly make advance or interim painnents, supply technical information, drawings and 
approvals will result in a commensurate delay in delivery. Unless otherwise agreed in writing by 
Seller, liVe and risk of loss or damage to the Products shall pass to Buyer upon delivery of the 
Products FOB., Seller's plant (F.O&, point of manufacture for any Product shipped direct to Buyer 
from any location other than Seller's plant). 

Seller shall not be liable for any loss or delay due to acts of governmental authority, laws or 
regulations, strikes, fires, floods, earthquakes, severe weather, epidemics, quarantine restrictions, 
war, riot, acts of Buyer, wrecks, delays in transportation, inability to obtain necessary labor or 
materials from usual sources, or other causes beyond the reasonable control of Seller. In the event 
of any such delay in performance due to such causes, the date of delivery or performance shall be 
deferred for a period equal to the time lost by the reason of the delay. 

WARRANTY 
Seller warrants to Buyer that the Products will be delivered free from defects in material and 

workmanship. This warranty shall commence upon delivery of the Products and shall expes on the 
earlier to occur otl2 months from initial operation of the Products and 18 months from delivery 
thereof (the Warranty Pecio. If during the Wairanty Period Buyer discovers a defect in material 
or workmanship and gives Seller written notice thereof within todays of such discovery, Seller will, 
at its option, either deliver to Buyer a replacement part or repair the defect in place. Seller will have 
no warranty obligations under this paragraph 3(a): (I) if Buyer fails to ensure that the Products are 
operated and maintained in accordance with generally approved industry practice and with Seller's 
specific written instructions; ® it the Products are used in connection with any mixture or substance 
or operating condition other than that for which they were designed; (iii) II Buyer fails to give Set ler 
such written 10 day notice; (iv) if the Products are repaired by somedne other than Seller or have 
been intentionally or accidentally damaged, or (v) corrosion, erosion, ordinary wear and tear or in 
respect of any parts which by their nature are exposed to severe wear and tear or are considered 
expendable. 

Seller further warrants to Buyer that at delivery, the Products will be free of any liens or 
encumbrances. If there are any such liens or encumbrances, Seller wilt cause them to be 
discharged prornptiy after notification from Buyer of their existence. 

THE EXPRESS WARRANTIES SELLER MAKES IN THIS PARAGRAPH 3 ARE THE ONLY 
WARRANTIES IT WILL MAKE. THERE ARE NO OTHER WARRANTIES, WHETHER 
STATUTORY, ORAL, EXPRESS OR IMPLIED. IN PARTICIL.AR, THERE ARE NO IMPLIED 
WARRANTIES OF MERCHANTABILITY OR FIINESS FOR A PARTICULAR PURPOSE. 

The remedies provided in paragraphs 3(a) and 3(b) are Buyer's exclusive remedy for breach of 
warranty. 

LIM1ATION OF LIABILItY 
The remedies of buyer set forth herein are exclusive and the aggregate liability of seller for all 
claims of any kind for any loss or damage resulting from, arising out of or connected with this 
agreement or from the performance or breach thereof, or from the manufacture, sale, delivery, 
resale, repair or use of any product shall in no event exceed the price aflocable to the product 
which gave rise to the claims. The foregoing notwithstanding, if applicable, any claims for (a) delay 
shall not exceed 1 	and (b) breach of performance guarantees shall not exceed 20% of the price. 
In no event shall sefler be liable to buyer or any party for special, incidental or consequential 
damages of any nature, including, but not limited to, loss of profits or revenue or business 
opportunity, loss by reason of shutdowm of tacililies or inability to operate any facility at full capacity, 
or cost of obtaining replacement power. The limitations and esclusions of liability set forth in this 
paragraph shall apply to any claim, whether besed on contract, warranty, tort ncIuding negligence), 
fault, strict liability, indemnity, or otherwise. All liability of Seller to Buyer, arising out of this 
Agreement, shall terminate at the expiration 013 years after final acceptance. The provisions of this 
paragraph 4 shall supersede any inconsistent provisions in any instrument forming part of this 
agreement 

TAXES 
Seller's prices do not include any sales, use, excise or other taxes. In addition to the price specified 
herein, the amount of any present or future sales, use, excise or other tax applicable to the sale or 
use of the Products shall be billed to and paid by Buyer unless Buyer provides to Seller a tax- 

0 6. exemption certificate acceptable to the relevant taxing authorities. 

SECURITY INTEREST 
Seller shall retain a purchase money security interest in the Products until all payments have been 
made in full. Buyer agrees to do all acts necessary to perfect and maintain such security interest in 
Seller and to protect Seller's interest in the Products. 

DS-603 WilsonviUe, OR 
June 9, 2003 

SETOFF 
Neither Buyer nor any of its affiliates shall have any right to set off claims against Seller or any of its 
affiliates for amounts owed under this Agreement or otherwise. 

PATENTS 
Unless the Products or any part thereof are designed to Buyer's specifIcations and provided the 
Product or any part thereof is not used in any manner other than as specified or approved by Seller 
in writing, (i) Seller shall defend against any suit or proceeding broughl against Buyer to the extent 
based on a claim that any Product, or any part thereof, infringes any United Slates patents; 
provided Seller is notified promplty in writing and given authority, information and assistance for the 
defense of such suit or proceeding; (ii) Seller shall satisfy any judgment for damages entered 
against Buyer in such suit;  and (lii) if such judgment enjoins Buyer from using any Product or a part 
thereof, then  Seller shall at its option: (a) obtain for Buyer the right to continue using such Product 
or part (b) eliminate the infringement by replacing or modifying all or part of the Products; or (c) 
take back such Product or part and refund to Buyer all payments on the purchase price which Seller 
has received, in which case neither Buyer nor Seller will have any claim against the other under this 
Agreement or arising out of the subject matter of this Agreement The foregoing states Seller's 
entire liability for patent infringement by any Product or part thereof. 

CANCELLATION 
Buyer may only cancel its order upon written notice to Seller and upon payment to Seller of Seller's 
cancellation charges, which shall be specified to Buyer and shat take into account among other 
things expenses (direct and indirect) incurred and commitments already made by Safer and an 
appropriate profit In the event of the bankruptcy or insolvency of Buyer or in the event of any 
bankruptcy or insolvency proceeding brought by or against Buyer, Seller shall be enfitied to cancel 
any order outstanding at any time during the period allowed for filing claims against the estate and 
shall receive reimbursement for its cancellation charges. 

CHANGES 
Seller will not make changes in the Products unless Buyer and Seller have executed a written 
Change Order for such change. Such Change Order will include an appropriate price adjustment If 
the change impairs Seller's ability to satisfy any of its obligations to Buyer, the Change Order will 
include appropriate modifications to this Agreement If after the date of this quotation or 
acknowledgment, new or revised governmental requirements should require a change in the 
Products, the change will be subject to this paragraph 10. 

CONFIDENTIALITY 
Buyer acknowledges that the information which Seller submits to Buyer in connection with this 
quotation or acknowledgment includes Seller's confidential and proprietary information, both of a 
technical and commercial nature. Buyer agrees not to disclose such information to third parties 
without Sellers prior written consent Buyer further agrees not to permit any third party to fabricate 
the Products or any parts thereof from Seller's drawings. Buyer will defend and indemnify Seller 
from any claim, suit,  or liability based on personal injury (including death) or property damage 
related to any Product or part thereof which is fabricated by a third party without Seller's prior 
written consent and from and against related costs, charges and expenses (incltiding attorneys 
fees). All copies of Seller's drawings shall remain Seller's property and may be reclaimed by Seller 
at any time. 

END USER 
If Buyer is not the end user of the Products sold hereunder (the "End User'), then Buyer will use its 
best efforts to obtain the End User's written consent 10 be bound to Seller by the provisions of 
paragraphs 3, 4, 5, and 11 hereof. If Buyer does not obtain such End User's consent, Buyer shall 
defend and indemnify Seller and Seller's agents, employees, subcontractors, and suppliers from 
any action, liability, cost, loss or expense for which Seller would not have been liable or from which 
Seller would have been indemnified if Buyer had obtained such End User's consent. 

GENERAL 
Seller represents that any Products or parts thereof manUfactured by Seller will be produced in 

compliance with all applicable Federal, state and local laws applicable to their manufacture and in 
accordance with Seller's engineering standards. Seller shall not be liable for failure of the Products 
to comply with any other specifications, stendards, laws or regulations. 

This Agreement shaft inure only to the benefit of Buyer and Seller and their respective 
successors and assigns. Any assignment of this Agreement or any of the rights or obligations 
hereunder, by either party without the written consent of the other party shall be void. 

This Agreement contains the entire and only agreement between the parties with respect to the 
subject matter hereof and supersedes all prior oral and written understandings between Buyer and 
Seller concerning the Products, and any prior course of dealings or usage of the trade not 
incorporated herein. 

This Agreement (including these standard terms and conditions of sale) may be modified, 
supplemented or amended only by a writing signed by an authorized representative of Seller. 
Seller's waiver of any breach by Buyer of any terms of this Agreement must also be in writing and 
any waiver by Seller or failure by Seller to enforce any of the terms and conditions of this 

Agreement at any time, shall not affect, limit or waive Seller's right thereafter to enforce and compel 
strict compliance with every term and condition thereof. 

This Agreement and the performance thereof will be governed by and ranstrued according to the 
laws of the State of Texas. The parties hereto irrevocably submit to the jurisdiction of the Federal 

and State courts sitting in Tarrant County, Texas and waive any claims as to inconvenient forum. In 
the event this Agreement pertains to the sale of any goods outside the United Stales, the parties 

agree that the United Nations Convention for the International Sale of Goods shail not apply to this 

Agreement. 
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City of 	 4k 
WILSON VILLE 

in OREGON 

30000 SW Town Center Loop E 
Wilsonville, Oregon 97070 
(503)682-1011 
(503) 682-015 Fax 
(503) 682-0843 TDD 

EXHIBIT 4 

ENGINEERING DEPARTMENT 
MEMO 

DATE: 	October 1, 2003 

TO: 	Planning Commission Members 

FROM: 	Laurel Byer PE, Assistant City Engineer 

RE: 	Additional Background for the Proposed Wastewater Facility Plan 
Update(02PC05) 

The following attachments are background materials regarding the process the proposed 
Wastewater Facility Plan Update has been through to date. Included are: 

• A memorandum dated November 7, 2002, from Eldon Johansen, regarding the 
Draft Wastewater Treatment Plant Facilities Plan. 

• A copy of the PowerPoint Presentation shown by HDR Engineering, Inc. at the 
January 8, 2003 Planning Commission Work Session for 02PC05. 

• Adopted minutes of the January 8, 2003, Planning Commission Work Session for 
02PC05. 

Our goal is for these items to serve as a refresher for most of you and an introduction to 
the Facility Plan for the new Commissioners. If you have any questions or concerns, staff 
will work with the Commission to address them. 

' 	"SerAng The Community WTh Pride 



City of 

WILS ONVILLE 
in OREGON 

30000 SW Town Center Loop E 
Wilsonville, Oregon 97070 
(503)682-1011 
(503)682-1015 Fax 
(503) 682-0843 TDD 

COMMUNITY DEVELOPMENT 
STAFF REPORT 

Date: 	November 7, 2002 

To: 	Planning Commission 

From: 	Eldon R. Johansen, Community Development Director 

Subject: 	..Draft Wastewater Treatment Plant Facilities Plan 

The Wastewater Treatment Plant Facilities Plan was updated in April 1995. The update changed 
the planned method of treatment from rotating biological contactors to an activated sludge 
system with selector technology. The rotating biological contactors work very well with 
domestic waste, however, the higher strength industrial waste were not adequately treated by the 
rotating biological contactors. For this reason the 1995 Facilities Plan recommended the change 
to activated sludge with selector technology. In the late 1990s the rotating biological contactors 
were replaced with two activated sludge basins, the intake system was improved and the 
filtration system at the tail end of the treatment process was renovated. In addition the system 
for chlorination of the liquid waste prior to discharge into the Willamette was changed to use 
ultra radiation for disinfections. The solids handling portion of the plant was not upgraded with 
the recognition that this would be a project that would be needed in future years. 

The projected life of the plant with the exception of the solids handling facilities was to provide 
adequate service capacity to serve through 2015. The plant is performing very much as 
anticipated. One significant change that will require earlier than anticipated expansion of the 
activated sludge plant is the addition of sewage flows from the Coffee Correctional Facility to 
the Treatment Plant. Although we have collected the funds from the Department of Corrections 
for their use of capacity in the Wastewater Treatment Plant we will need to expand the liquids 
handling processes earlier than anticipated. This will be second phase of plant expansion. 

The first phase will be a major modification of the solids handling process. At the time plant 
was last expanded the City was having no problems in obtaining land to apply the effluent. 
Changes in property ownership and concerns of the Department of Environmental Quality have 
greatly increased the urgency for improvements of the solids handling process. Attached is 
memorandum from Ron Morrow, Environmental Services Manager, which provides additional 
background on the urgency for upgrading the solids handling process. 

Currently there is a project for odor control in progress at the plant. 

C: \Documents and Settings \Somerville \Desktop\ Staff Draft Wastewater Treatment Plant Facilities 
Plan.doc 

Ser'ving The Communifr WTh Pride 



Draft Wastewater Treatment Plant Facilities Plan 
November 7, 2002 
Page 2 

Our general approach will be to have l{DR summarize the Facilities Plan at the Planning 
Commission Planning Session on November 13, 2002. The comments from the Planning 
Commission will be incorporated into the draft and a public hearing will be scheduled. 
Following a recommendation for approval from the Planning Commission, the Facilities Plan 
will be forwarded to Council for approval. Simultaneously with the Planning Commission and 
Council actions on the Facilities Plan, staff will work with the consulting firm of Galardt 
Consulting to update the sewer rate and systems development charge study. Assuming that 
everything moves forward as anticipated, staff will initiate the budgeting for the solids handling 
improvements in the 2003/04 budget. This has been a substantial over simplification of a topic 
that is of most-interest to Ron Morrow and the undersigned. If you have further questions, either 
ITDR or staff will be available on November 13 to answer those questions. 

gjv-e'~ e02Y-
~~

-' 

Eldon R. Johansen 
Community Development Director 

ERJ:bjh 

Attachments 

C: \Documents and Settings\Somerville\Desktop\Staff Draft Wastewater Treatment Plant Facilities 
Plan.doc 



INTEROFFICE MEMORANDUM 

TO 	JEFF BAUMAN, ELDON JOHANSEN, MIKE STONE, AND GARY WALLIS 

FROM: RON MORROW 

SUBJECT: BIOSOLIDS PROGRAM 

DATE: 	11/7/2002 

CC: 	JANEEN ADAMO 

In last Tuesday's meeting, Gary asked a very important question that I would like to take a 
moment to elaborate on. Gary asked what were the driving forces behind the expenditures being 
proposed in the facilities plan for biosolids. While it is true that solids handling was not addressed in 
the last expansion, a more complete answer needs to indude our regulators (DEQ), and the concerns 
they have with all winter application programs. 

The City of Wilsonville produces 50,000 gallons a week of biosolids and we have an on-site 
storage capacity of only eight weeks. During the summer, with the abundance of dry land, and the 
popularity with the soil conditioning and fertilizer properties of our product, we have developed a 
good market. However, due to this limited storage capacity, and large volumes of biosolids produced, 
Wilsonville is also obligated to a winter biosolids program. Without going into the boring details, 
sites suitable for winter use need to conform to some very specific conditions as to soil type, 
drainage, and crops, and are more difficult to find than summer sites. All of these aspects of our 
program are strictly regulated, and each site (summer and winter) goes through a ridged state 
approval process. 

So what has changed? While other communities were responding to pressures from the DEQ 
and EPA and moving away from winter liquid programs (we may be one of the last), Wilsonville 
became dependent upon one or two large properties that had been with our program for many years, 
and approved long ago for winter application. Just prior to my arrival, with changes in ownership, 
and farm practices, we lost these properties. We then entered into a regulatory climate that had 
become increasingly reluctant to approve any winter application sites for liquid bjosolids, and whose 
goal is the elimination of all winter spray irrigation systems in the Willarnette valley. 

Why? The EPA and DEQ are arguing is that with the colder temperatures, slower growing 
crops, and increased rainfall, the 'winter programs have an increased risk to the environment for 
runoff, and ground water pollution. While farmers favor spray irrigation, our regulators have 
increasing concerns about over spray, odors, and wind drift. 

Where does that leave us? We need to change. The days of spray irrigation of liquid biosolids 
on winter sites in the Willamette valley will soon be gone. We need to reduce our biosolids volume 
through cake production, and increase our storage capacity of our program to cover the winter 
months. In the meantime, the DEQ will only approve additional winter sites for the City of 
Wilsonville, providing we can find them, if we have a plan in place that takes us to a cake and 
additional storage, and out of the liquid spray irrigation program. Once we have a cake product, we 
will then have many more options available to us, and the program will be off in a new and exciting 
direction. 
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Wilsonville, Oregon 

January 8, 2003 

Minutes 

I 	CALL TO ORDER - ROLL CALL 
Chair Bunn called the meeting to order at 7:02 p.m. Those present: 

Planning Commission: 	Paul Bunn, Debra Iguchi, Mary Hinds, and Randy Wortman were 
present. Susan Guyton was absent. City Council Liaison John Helser 
was also present. 

City Staff: 	 Arlene Loble, Eldon Johansen, Maggie Collins, Danielle Cowan, Paul 
Lee, John Michael, Paul Cathcart and Linda Straessle. 

VI. WORK SESSION 
Application No. 02PC05 
Request: 	Adoption of a Wastewater Facility Plan Update 
Location: 	Citywide 
Applicant: 	City of Wilsonville 

A DRAFT Wastewater Facility Plan Update, November 2002, was distributed for the November 
13, 2002 meeting. 

Mr. Johansen introduced Rob Morrow, the City's Environmental Services Manager. He 
explained: 
• The Wastewater Facility Plan was last updated in 1994. 
• A major expansion of the Wastewater Treatment Plan was done in the 1996 to 1998 

timeframe. 
• The approach at that time was to make sure that liquid handling was being handled 

well. 
• Numerous farms have been available to take the solids. 
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- The City is working on the solids handling earlier than anticipated because the 
assumptions about the number of farms able to take the solids and the City's ability 
to obtain the necessary permits distribute the solids to the farms were incorrect. 

HDR Engineering updated the Wastewater Facility Plan. 
The approval for the Wastewater Facility Plan Update is to be an approval of an ancillary 
document to the Comprehensive Plan. 

Heather Stevens and John Holroyd of HDR Engineering presented a PowerPoint presentation 
(attached). 
Mr. Holroyd's additional comments during the presentation included: 
• The Wastewater Facility Plant expansion is going to address both liquid stream and solid 

stream improvements. 
• Phase I will include odor control improvements. 
• A dewatering step is being added in the first phase. 
• Capacity and the ability to store sludge are being added during the second phase of 

expansion. 
• In the long-term, the City is looking at providing up to six months of cake storage as 

specified by DEQ. 
• In the near term, a small increment of storage of three or four days is being considered in 

order to get through the peak period when land application is a challenge. 
• Phase 2 includes about $500,000 in the sludge stabilization or digestion. 

. 	There will be a large increment cost for the long-term sludge storage and cake solids 
storage facility. 
- This facility will be a significant structure, over 20 feet tall, with odor control. 
- When that expansion is necessary, it is going to cost approximately $26 million. 

• The costs include a 30% contingency in recognition that this is a challenging site. 
• Mr. Holroyd listed a number of the site constraints which included issues related to its 

size and location. 
• There are higher costs related to the site constraints. 

• Some of the technologies that are going to be used are innovative. 
• Pilot testing will be done to see how the smaller scale units perform with Wilsonville's 

particular biosolids and water chemistry. 
• The pilot testing should proceed immediately so that the system can be on line. Even if 

construction starts on the new system tomorrow, this facility won't be up and running 
until early 2005. 

The Commissioners questioned Ms. Stevens and Mr. Holroyd with these issues being addressed: 
• Whether there would be room on the site for onsite storage at build-out. Different 

technologies were looked because of the site size constraints. 
• The Willamette River has been identified as being water-quality limited for temperature so 

that the temperature of the river is optimum for the species in it. 
• DEQ and the Oregon Administrative Rules say that if the discharge has a measurable 

impact, which is defined as a specific increment in temperature or if it impedes the 
passage of endangered species, the City is required to have a temperature management 
plan which is a written document that is submitted to DEQ and has mitigation steps in it. 

• The City has a temperature limit in its NPDES (National Pollutant Discharge Elimination 
System) Permit. The City was well under this permit requirement and there is no impact 
on the river. 
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- This could be subject to change depending upon the outcome of the total maximum 
daily load that is being developed for the Willamette River. 

The higher costs related to the physical constraints of the site were discussed. 
• Costs of further development on the present site were compared to what it would cost 

to move the wastewater facilities plant to another site with fewer constraints. Mr. 
Hoiroyd questioned whether a move to another site could be implemented. 

• Mr. Holroyd suggested that putting the cake storage on another site is an alternative 
that could be pursued. 

• The "decision point" for locating the large storage facility for sludge on another location 
would be after Phase I and before Phase 2 due to DEQ considerations. 

• Staff has asked for a small amount of cost-effective storage to get through some near- 
term difficulties to make sure that that the City stays in compliance with regulations. 

DEQ is reviewing the guidelines and rulings for municipalities such as Wilsonville for long-
term liquid and solid sludge application. 
Different kinds of biological processes for taking care of wastes were looked at but the 
processes that use plants and wetlands take more space than what is available. 
• Different variations of biological treatment such as the activated sludge processes that 

are at the plant now were also looked at. 
Rules for land application of sludge are in transition right now relative to DEQ's acceptance 
of a liquid/sludge product application on agricultural land in the winter. DEQ is being 
resistant to providing additional permits for new sites to apply sludge in its liquid form 
during the winter. 
• Wintertime sites are becoming harder to find due to restrictions. The summertime 

application program is working very well. Wilsonville has an outstanding biosolid's 
application program. 

The maximum period of time that sludge would be stored would be six months. This is 
what DEQ is looking for in terms of long-term sludge storage. 
Lime is mixed with water and metered into the process slowly. Ms. Stevens did not have 
the cost of the equipment for applying the lime with her. 
The visual impacts of the 20-ft tall storage buildings are to be screened. Perimeter 
landscaping is significant with any plant expansion. 

The public hearing for 02PC05 Wastewater Facility Plan Update is scheduled for Wednesday, 
February 12, 2003. 

PLANNING COMMISSION 	 Page 3 of 3 
January 8, 2003 Meeting Minutes 





Current Facility Plan Objectivesi 

• Update flow and loading projections 
• Address current and potential future 

regulations 

• Evaluate biosolids treatment and 
management 

• Confirm long-term suitability of 
WWTP site 

• Evaluate effluent reuse 

Flow and Loading Projections 

• Projections serve two purposes 
- Define ultimate needs 
- Identify near-term improvements 

• Two projections developed 
- Low projections reflect current 

water consumption 
- High projections accommodate 

increased water use 



Existing Capacity 

• Plan evaluates capacity of all 
treatment processes 

• Most significant deficiency is in 
biosolids storage 

• Near-term limitations in liquid 
treatment 
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Regulatory Requirements 

• NPDES Permit 
- CBOD and TSS mass limits will remain 
- Ammonia limit likely 

• Biosolids Management 
- Limits on winter land application 
- 6 months onsite storage required 

• Temperature 
- Mixing Zone Study appears to indicate 

no significant impact 
- Total Maximum Daily Load (TMDL) in 

progress 

Alternatives Analysis 

•Development and analysis 
focused on: 
- Providing for ultimate build out at 

current site 
- Community impacts 
- Flexibility for meeting future 

requirements 

—Cost 



/1 rii-r r- 	u 	11 i111 .i 

Swage 
WAS 

IIE 
- 	 I 

Souu 

H'L, 

- 

l. 

- 	 -- -.: 



Recommended Plan 

• Three improvement phases 
identified: 
- Immediate Needs (Online by 2005) 
- Near-term Needs (6-8 years) 
- Long-term (Ultimate buildout) (20-

30 years) 

Recommendations phased to 
minimize initial costs 
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i1 Recommended Plan 

Gravity Belt 
Thickeners 	Pasteurization 

Secondary 	 (optional) 

Slud 

Primary 
Sludge 

Legend 
DExisting Facility 
• Phase 1 Expansion 

Phase 2 Expansion 
lJPhase 3 Expansion 

Land Application 

Temporary 
Permanent Cake Storage 

Cake Storage 

Recommended Plan — Costs 
P,uct Bensent Phase 1 Phase 2 

Headworks $1,680 $0 

Primary Treatment $125 $3,275 

Secondary Treatment $425 $9,669 

Filtration $2,690 $o 
Dbiafection $0 $1,431 

Solids Stabilization $0 $4,812 

Bioaolidu Dewatering $3,840 

Liquid and Cake Storage $150 $4,038 

Sludge HauWSpread Equip. $180 

Rcbcate Maintenance Shop $0 $550 

SiteManagemeat $446 $1,189 

Landscaping and Miligntion $446 $1,189 

Total $9,881 $26,153 

• Phase 3 Expansion: $35M (in 20-30 years, as 
required based on influent flow and loading) 
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Next Steps 

• Pilot testing needed immediately 
- Dewatering technologies 
- Fuzzy filters 
- Membrane bioreactors 

• Phase 1 predesign 
• Phase 1 design should start by 

2nd  quarter 2003 

Alternatives Analysis 
Headworks 	•Additional Fine Screens 

Primary Clarifiers •Retrofit Existing 

•New Circular 

•High Rate Clarification 

Secondary •Activated Sludge 
Treatment •Biological Aerated Filter 

'Membrane Bioreactor 

Filtration 'Sand Filters 

- 'Fuzzy Filters 

•Ballasted Filtration 

Disinfection 	'High Pressure UV 

'Medium Pressure UV 

'Sodium Hypochiorite 



Alternatives Analysis 
Thickening •Gravity Belt Thickeners 

Digestion 'Class B Anaerobic Digestion 

•Autothermal Thermophilic 
Aerobic Digestion 

•Prepasterization 

'Drying 

Dewatering 'Gravity Belt Thickener 

•Centrifuge 

'Rotary Press 

Sludge Storage •Onsite storage 

Effluent reuse not included in recommended plan 

Implementation 

• Phase 1 - Immediate Needs 
- Critical needs: Dewatering, Headworks 
- Dewatering 

• Based on new regulatory requirement 

• Drives need for Filtration, Temporary Sludge 
Storage 

- Pilot testing, conceptual design required 
- Permanent sludge storage deferred to 

Phase 2 

we 



Recommended Plan 

• Phase 2 - Near-Term Needs 
- Permanent dewatered sludge 

storage 
- Primary Clarifiers/Digestion & 

Liquid Sludge Storage 
- Secondary Treatment 
- Disinfection 

Recommended Plan 

rImmediate Needs  
Design 

Construction 

_____________ 1111111 IllulIllIllIll Predesign 
Design 

Ii.... 
Constructlor IuIuhI.I.I..I. IIIiuuuuii 

Phase 3 expansion required in 2030 years 
depending on influent flow and loading 
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COPY 
ORDINANCE NO. 591 

AN ORDINANCE AMENDING CITY OF WILSONVILLE WASTEWATER 
FACILITY PLAN. 

WHEREAS, the City currently has a Wastewater Facility Plan that was adopted by 

Ordinance No. 571 on August 30, 2004; and 

WHEREAS, ORS 197.175 requires cities to prepare, adopt, and implement 

Comprehensive Plans consistent with statewide planning goals adopted by the Land 

Conservation and Development Commission; and 

WHEREAS, ORS 197.712 (2)e requires cities to develop and adopt a public facilities 

plan for areas within an Urban Growth Boundary containing a population greater than 2,500 

persons and shall include rough cost estimates for projects needed to provide sewer, water, and 

transportation uses contemplated in the Comprehensive Plan and Land Use Regulations; and 

WHEREAS, the Wastewater Facility Plan is a support document to the City's 

Comprehensive Plan; and 

WHEREAS, HDR Engineering, Inc. prepared a Wastewater Facility Plan Update and 

presented said Plan to the Planning Commission on November 12, 2003; and 

WHEREAS, in developing the new Wastewater Facility Plan, the City has sought to 

carry out federal, state, and regional mandates, provide for alternative improvement solutions to 

minimize expense, avoid the creation of public nuisances, and maintain the public's health, 

safety, welfare, and interests; and 

WHEREAS, the Wilsonville Planning Commission adopted Resolution No. 02PC05 and 

recommended that the City Council adopt the Wastewater Facility Plan Update; and 

WHEREAS, after providing due notice as required by City Code and State Law, a public 

hearing was held before the City Council on August 16, 2004 and, at which time the Council 

considered the recommendation of the Planning Commission and City staff, gathered additional 

evidence and afforded all interested parties an opportunity to present oral and written testimony 

concerning the Plan to the City Council; and 

WHEREAS, the City Council adopted the Wastewater Facility plan on August 30, 2004 

except for a table illustrating the phasing of project improvements; and 
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WHEREAS, the City Council asked the Planning Commission to consider a revised 

phasing plan; and 

WHEREAS, the Planning Commission conducted a public hearing on July 13, 2005; and 

WHEREAS, the Council has carefully considered the public record, including all 

recommendations, testimony and the approved Planning Commission Resolution No. LP 2005-

05-00008 that recommends the revised phasing schedule to the Mayor and City Council. 

NOW THEREFORE, THE CITY OF WILSONVILLE ORDAINS AS FOLLOWS: 

Findings. The foregoing recitations, those findings and conclusions in the above 

named Planning Commission Resolution No. 02PC05, and the staff report in this 

matter dated July 7, 2005 filed in the record of this matter, are hereby adopted as 

findings of fact and conclusions of law. 

2. 	Order. Based upon such findings, the City Council hereby adopts the revised 

phasing plan, marked 'Exhibit A' attached hereto and incorporated by reference 

as if fully set forth herein, to amend the 2004 Wastewater Facility Plan, hereby 

changing the phasing of capital improvements to the facility; and adopts the 

memorandum dated October 11, 2005 from Mike Greene, Veolia Water North 

America Project Manager to Jeff Bauman, Public Works Director, marked 

'Exhibit B' attached hereto and incorporated by reference as if fully set forth 

herein; and adopts as 'Exhibit C' the revised memorandum prepared by Eldon 

Johansen, Interim Community Development Director, dated November 1, 2005, 

attached hereto and incorporated by reference as if fully set forth herein. 

SUBMITTED to the Wilsonville City Council and read for the first time at a regular 

meeting thereof on September 19, 2005 and scheduled for a second reading at a regular meeting 

of the City Council on November 7th, 2005, commencing at the hour of 7 p.m. at the Wilsonville 

Community Center. 

Sandra C. King, MMC, City Recorder 
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ENACTED by the City Council on the 7th day of November, 2005 by the following 

votes: 

YES: -4- 	NO: -0- 

Sandra C. King, MMC, City Recorder 

DATED and signed by the Mayor this _____ day of November, 2005. 

CHARLOTTE LEHAN, MAYOR 

SUMMARY OF VOTES: 

Mayor Charlotte Lehan Yes 

Council President Kirk Yes 

Councilor Holt Yes 

Councilor Knapp Yes 
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Ordinance No. 591 
Exhibit A 

Wastewater Facility Plan Update 
Capital Improvement Plan 

November 7, 2005 

Estimated present worth costs for plant expansions (Costs in $ 1,000's) 

Project Element Phase I Phase 2 Phase 3 Total 
Headworks $1,680 $0 $795 $2,475 

Primary Treatment $125 $3,275 $2,575 $5,975 

Secondary Treatment $425 $9,669 $20,757 $30,851 

Filtration $2,690 $0 $1,415 $4,105 

Disinfection $0 $1,431 $0 $1,431 

Solids Sta bilization* $2,500 $2,312 $1,806 $6,618 

Biosolids Dewatering $3,840 $0 $1,099 $4,939 

Liquid & Cake Storage $150 $4,038 $2,878 $7,066 

Sludge haul/Spread Equipment $180 $0 $0 $180 

Relocate Maintenance Shop $0 $550 $0 $550 

Site Management $446 $1,189 $1,566 $3,201 

Landscaping & Mitigation $446 $1,189 $1,566 $3,201 

Total $12,482 $23,653 $34,457 $70,592 

ENR-CCI Index 3581; markups of 30% for contingency, 8% for mobilization and bonds, Th% for 
construction contractor overhead and profit, 20% for site work, and 25% for engineering, legal and 
administrative were used. A 5% site management cost was applied to account for the difficulty in 
managing excavation, equipment storage, and general construction coordination on a small site 

Table 7-2 of the Wastewater Facility Plan Update is amended by accelerating a portion of Solids 
Stabilization project from Phase 2 to Phase 1. 
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Ordinance No. 591 
Exhibit A 

Wastewater Facility Plan Update 
Capital Improvement Plan 

November 7, 2005 

Estimated present worth costs for plant expansions (Costs in $ 1,000's) 

Project Element Phase I Phase 2 Phase 3 Total 
Headworks $1,680 $0 $795 $2,475 

Primary Treatment $125 $3,275 $2,575 $5,975 

Secondary Treatment $425 $9,669 $20,757 $30,851 

Filtration $2,690 $0 $1,415 $4,105 

Disinfection $0 $1,431 $0 $1,431 

Solids Stabili zation* $2,500 $2,312 $1,806 $6,618 

Biosolids Dewatering $3,840 $0 $1,099 $4,939 

Liquid & Cake Storage $150 $4,038 $2,878 $7,066 

Sludge haul/Spread Equipment $180 $0 $0 $180 

Relocate Maintenance Shop $0 $550 $0 $550 

Site Management $446 $1,189 $1,566 $3,201 

Landscaping & Mitigation $446 $1,189 $1,566 $3,201 

Total $12,482 $23,653 $34,457 $70,592 

ENR-CCI Index 3581; markups of 30% for contingency, 8% for mobilization and bonds, 15% for 
construction contractor overhead and profit, 20% for site work, and 25% for engineering, legal and 
administrative were used. A 5% site management cost was applied to account for the difficulty in 
managing excavation, equipment storage, and general construction coordination on a small site 

Table 7-2 of the Wastewater Facility Plan Update is amended by accelerating a portion of Solids 
Stabilization project from Phase 2 to Phase 1. 
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