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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. 02PCO0S5 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 ORDA]NS AS FOLLOWS:

| Findings. The foregoing recitations, those findings and conclusions in the above
named Planning Commission Resolution No. 02PCO0S5, 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.

2. Order. Based upon such findings, the City Council hereby adopts the
Wastéwater Facility Plan Update, Exhibit A, to replace the present Wastewater

Facility Plan adopted by Ordinance 447.
3. 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.

A’Mw/.#b}rap

Sandra C. King, CMC, City Recorder

- ENACTED by the City Council on the 30™ day of August, 2004 by the following votes:
YES: 4 NO: 0

/4%4,,&4 C%mg_

Sandra C. King, CMC, City Recorder
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DATED and signed by the Mayor thls

SUMMARY OF VOTES:

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

ORDINANCE NO. 571
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Yes
Excused
Yes
Yes
Yes

day of August 2004

APree

CHARLOTTE LEHAN, MAYOR
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ORDINANCE NO. 5§71

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:

1. Findings. The foregoing recitations, those findings and conclusions in the above
named Planning Commission Resolution No. 02PCO0S5, 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.

2. 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.
3. 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.

A’Mw/ 19/1«;134

Sandra C. King, CMC, City Recorder

ENACTED by the City Council on the 30" day of August, 2004 by the following votes:
YES: 4 NO: 0

e a%ing_

Sandra C. King, CMC, City Recorder
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DATED and signed by the Mayor this 3 <2 ____day of August 2004.

SUMMARY OF VOTES:

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

ORDINANCE NO. 571
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Yes
Excused
Yes
Yes
Yes

(LA,

CHARLOTTE LEHAN, MAYOR
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D L CD NOTICE OF ADOPTION

This form must be mailed to DLCD within S working davs after the final decision
per ORS 197.610, OAR Chapter 660 - Division 18

(See reverse side for submittal reguiremems)

Jurisdiction:  City of Wilsonville Local File No.: 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)

Summarize 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. Ifitis 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: __y /4 to
Location: City wide ~ Acres Involved: N/A
Spécify Density: Previous: N/A New: N/A

Applicable Statewide Planning Goals:_11

Was an Excéption Adopted? Yes: No:_xx

e,
!

DLCD File No.:




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

Amendment FORTY FIVE (45) days prior to the first evidentiary 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: 503-682-49 60

Address: 30000 SW Town Center Loop East

City: Wilsonville Zip Code+4: 97070

ADOPTION SUBMITTAL REQUIREMENTS

This form must be mailed to DLCD within 3 working days after the final decision
per ORS 197.610, OAR Chapter 660 - Diyision 18.

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

ATTENTION: PLAN AMENDMENT SPECIALIST
DEPARTMENT OF LAND CONSERVATION AND DEVELOPMENT
635 CAPITOL STREET NE, SUITE 150
SALEM, OREGON 97301-2540

2. 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.

(93}

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

5. 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.

6. 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.

7. Need More Copies? You can copy this form on to §-1/2x11 green paper only ; 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 - ATTENTION: PLAN AMENDMENT SPECIALIST.

J:\pa\paa\forms\noticead.frm revised: 7/2 /99
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Name
Columbia Cable of Oregon

Tualatin Valley Water District

Doug McClain

Portland General Electric
Tom Wolcott

Tom Simpson

Michael Dennis

Oregon Dept of Environ Quality

Ray Valone

Manager, Community
Development

Attn: Development Review

John Lilly
William Fujii, OWRD

Sherwood School Dist Admin

Office
Elaine Self

Roger Woehl
Joe Fender

Jim Johnston

Company

Clackamas Cty Planning Section Mgr

BPA
NW Natural Gas
Tri-Met Project Planning Dept

Metro

Growth Management Services
Metro

ODOT
Division of State Lands
Commerce Building

GTE

City of Tualatin

West Linn/Wilsonville School District 3JT
United Disposal Services

Portland General Electric

Page 1

Address

14200 SW Brigadoon Ct.
PO Box 745

9101 SE Sunnybrook Blvd
121 SW Salmon 1 WTC-9
PO Box 3621

220 NW 2nd Avenue
4012 SE 175th Avenure
811 SW Sixth Avenue

600 NE Grand Avenue

600 NE Grand Avenue

123 NW Flanders Street
775 Summer Street, NE
158 12th Street, NE

400 N. Sherwood Blvd.
PO Box 23416

18880 SW Martinazzi Avenue

PO Box 35
PO Box 186
9540 SW Boeckman Road

Affected State or Federal Agencies, Local Governments or Special Districts

City
Beaverton
Beaverton
Clackamas
Portland
Portland
Portland

Portland
Portland

Portland
Portland

Portland
Salem
Salem

Sherwood
Tigard
Tualatin
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Wilsonville

State
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OR
OR
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OR
OR
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OR
OR

OR

OR
OR
OR
OR
OR

Zip

97005
97095
97015
97204
97208
97209
97202
97204
97232

97232

97209
97310
97310

97140

97281
97062
97068
97070
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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 secondaty 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 requitements, 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 proéess
deficiencies and should be operational by Winter 2004 in order to address process
deficiencies at the plant. These immediate needs include:

o Increasing the headworks capacity and enclosing the headworks

o Modifying primary sludge piping

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

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

e 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
1b/day influent BOD, and 8,600 Ib/day influent TSS. These improvements are needed by
2010, and include improvements to all plant processes that were not addressed in Phase 1.

e 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 Ib/day influent BOD and

Executive Summary IDR Wilsonville Wastewater Fadiity Plan
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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 Sanitary 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, commerdal, and industrial growth, and

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

Two sets of projections were developed to guide facility planning. High flow projections were
based on the City’s 2007 Corgpretensive Plan, angmented with information from the City regarding
specific developments. Unit flow factors from the recent Colection Systers Master Plan were used
to assess influent flows to the treatment plant. Because these estimates were developed for
collection system planning, they reflect consérvative 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-1. 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. :

High Flow Projection

e Low Flow Projection

Flow, mgd
O = N W d OO N X

2000 2005 2010 2015 2020 2025 2030 2035

Year

Figure £S-1. Projected Average 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

e 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 (I/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 future flow projections are shown in Tables ES-1 and ES-

2.
Table £S-1. High Flow Projections for the Wilsonville Wastewater Treatment Plant
Peaking
Factor 2000 2005 2010 2015 2020 2025 230 2035
Dry Weather
Average Day 1.00 P.02 P73 3.45 416 la.88 5.59 b.31 17.02
Maximum Month ~ [1.07 .15 P.91 3.68 H.44 5.20 5.96 5.72 7.48
Maximum Week  |1.13 D29 3.09 3.90 f}.71 5.52 6.33 7.14 17.94
Maximum Day 1.32 D 67 3.61 4.56 b.50 b.45 7.39 8.34 9.28
Wet Weather
Average Day 1.20 .42 3.27 4.13 .98 5.84 b.69 7.55 8.40
Maximum Month ~ [1.38 .79 3.78 .77 b.76 b.74 7.73 B.72 9.71
Maximum Week  {1.63 3.30 B.47 5.63 5.80 7.97 9.13 10.30 11.47
Maximum Day 1.98 p.00 5.41 .83 B.24 D.66 11.07 12.49 13.90
Peak Hour P .95 b.96 B.07 10.17 12.28 14.39 16.49 18.60 20.71
Executive Summary IDR Wilsonville Wastewater Facility Plan
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Table £S-2. Low Flow Profections for the Wilsonville Wastewater Treatment Plant

Peaking
Factor 2000 ' 2005 2010 2015 2020 2025 2030 2035

Dry Weather '

" Average Day 1.00 R.02 D.36 P.69 3.03 3.37 3.71 .04 4.38
Maximum Month  [1.07 P.15 D 51 P .87 3.23 3.59 3.95 .31 467
Maximum Week {113 P 29 D 67 B.04 3.43 3.81 4.20 k.57 4.96
Maximum Day 1.32 D 67 3.12 B.56 4.01 1.46 4.90 5.34 5.79

Wet Weather ' ‘

Average Day 1.20 D 42 D 82 B.22 3.63 .03 4.44 .83 5.24
Maximum Month  |1.38 D.79 3.26 B.72 4.19 .66 5.13 5.59 6.06
Maximum Week  {1.63 B.30 3.85 .39 4.95 .50 6.06 5.60 7.15
Maximum Day 1.98 .00 4.67 5.33 6.00 b.67 7.35 B.00 8.67
Peak Hour P.95 5.96 6.96 .94 8.94 D.94 10.94 11.92 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':

e BOD: 248 mg/L
e TSS: 254 mg/L
e NH3-N: 24mg/L
e TotalP: 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 Facilify
Plan.

Woasteload 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, peaking factors 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
(UV) disinfection, and aerobic digestion. Liquid biosolids are land-applied to vadous 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 future needs.

Capacity Evaluation

The plant currently has a capacity to treat 7,500 Ib/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 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 Maximum Month Flow [2.8 mgd Max Month;  {2.8 mgd Max Month; 6.9maximum 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
icapacity for 50% of total design flow.
- . . Based on conventional design criteria of a maximum diurnal peak
- Maximum Week 2.600 Ib/day Primary {5,200 Ib/day Primary .
IActivated Sludge oxygen uptake rate of 50 mg/Unhr; firm capacity based on one
Oxygen Dem.and2 Effluent BOD Effluent BOD -eration basin in Service.
96,400 tb/day TSS {192,900 Ib/day TSS . L - .
. - : Based on conventional design criteria of 25 Ib/day/sf solids loading.
Seot_mda_ry TotaI.Suspended Solids (e%uwalent 022 mgd, (etiuwalent to 2.2 mgd, under maximum month conditions and 40 Ib/day/sf under peak hour
Clarification Loading 50% RAS, 3,500 mg/L [50% RAS, 3,500 mg/L L X e .
conditions; firm capacity based on one clarifier in service.
MLSS MLSS
Based on conventional design criteria of 2 gpm/sf under average
Filtration é;‘;;aazgaégfw ig mgg é;g;aaigay gg mgg é\g;rkaaigay day conditions and 4 gpmi/sf under peak hour conditions; firm
Mg o mg capacity based on two filters in service.
UV Disinfection [Peak Hour Flow 8 mgd 8 mgd Based on stated design criteria
Gravity Belt Maximum Week 267 gpm (equivalent t1534 gpm (equivalent to [Based on stated design criteria and 40 hour/week operation; firn
I Thickening Primary and WAS Flow {4.5 mgd MWWWF)  [7.7 mgd MWWWF)  [capacity based on one GBT in service
. : . . . Based on 6onventional design criteria of 40-day detention time at a-
Aerobic Maximum Month Solids (6,500 gpd (equivalent |12,900 gpd (equivalent o : e
N ! emperature of 20°C or greater under maximum month conditions;
Digestion | oading to 1.7 mgd MMWWF) fto 3.4 mgd MMWWF) l: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.

1. Total capacity based on operation of both primary clarifiers, which is cummently not possible due to limitations in primary sludge piping.
2. 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,

Executive Summary
November 4, 2002

B

Wilsonville Wastewater Facility Plan
Page ES-§




DRAFT

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 Element/Structure 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
Secondary Clarifiers 16.2 17.2
Sand Filters 9.9 99
UV Disinfection Channel 16.2 175

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)? or TSS. CBOD and TSS
concentrations are often in the range of 1 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 £/ Ca/ 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, E. Cu4, 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)
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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 2
total nitrogen or phosphorus limit will be imposed in the future, however future improvements
should not preclude implementation of denitrification 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 (TMDL) 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-5 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-5.
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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
CBODs, mgiL? 10 15 NA 44. 6.1 NA 30 4.2 NA
TSS, mgi.2 10 15 NA 44 6.1 NA 3.0 42 NA
Total P, mglL No Limit ~—— No Limit No Limit -
NHa-N, mg/L No Limit ~---— ~e—mmmm No Limit ———- e NO LMt e
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 —e—
PH 6.0109.0 6.0109.0 6.0t9.0 .
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 0.00085 0.00042 NA 0.00065
Other Requirements 85% removal of BODs and TSS

Winter Permit Season (November 1 - April 31)
Year 2001 Year 2020 Ultimate Build-out

Monthly Weekly Daily Monthly Weekly Daily Monthly Weekly Daily
CBODs, mgiL2 30 45 NA 10 13 NA 6.9 8.8 NA
TSS, mgi.2 30 45 NA 10 13 NA 6.9 8.8 NA
Total P, mg/L ' No Limit —-—- No Limit - No Limit v
NHa-N, mg/lL No Limit ~———-- —— No Limit —— No Limit
E. Coli, #/100 mL 126 NA 406 126 NA 406 126 NA 406
Chiorine 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 6.0109.0 6.0109.0 6.0109.0
Copper, mgit 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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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 requitements 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
chlorsine 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:

e Develop evaluation criteria

® Brainstorm alternatives

® Screen alternatives

®  Detailed analysis of alternatives

e 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
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 Altematives Features
Headworks o Additional 1 mm intemally-fed fine screens; no Enclose headworks
separate grit removal Add mechanized gates at the splitter box
Address problem with grit buildup prior to the fine
screen
Primary e Retrofit existing tanks to serve only as primary Address piping modifications required at primary
Treatment clarifiers; add new circular primary clarifiers dlarifier no. 2
o Maintain existing dlarifiers in cument New clarifiers will have stainless steel
configuration and add new circular primary mechanisms
darifiers
o Add high rate sedimentation
o« No-prmary-clarifiers
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
+——Sequencing balch-feastor{SBR) Address alkalinity drop in new drinking water
source
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 clarifiers, need for
level sensors
Effluent e Improved sand filters Investigate chemical addition requirements for
Filtration o Fuzzy-fiters—reuse-only reuse
o Fuzzy filters — entire plant flow
o Ballasted sedimentation (Actiflo®)
«  Nofilters (with MBR option)
Disinfection o Medium pressure UV
e  Low pressure UV
o Sodium hypochlorite/ bisulfite
o Peracaetic acid
Qutfall e Add second outfall Add diffuser to existing outfall
e Provide detention for peak flows
e Pump through existing outfall
Thickening »  Continue use of gravity belt thickeners
Solids ¢ Class B digestion and hauling to Eastem Oregon Need to determine when anaerobic digestion
Processing o Ir-vessel-composting becomes more cost-effective
o—Limo-stabilization Need to investigate the potential markets for
o Heat treatment Class B vs. Class A biosolids
e Pasteurization Need to add level ser}sors to digesters
»  Autothermal thermophilic aerobic digestion gf:ggf add dewatering and dewatered cake
{AFAB)
e Drying
plantation
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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 Ib/day BOD and 8,600 Ib/day TSS)
projected to occur in approximately year 2015, and an ultimate expansion for build-out flows of
7 mgd ADWF (14,900 1b/day BOD and TSS). The ultimate build-out case provided for a long-
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 1 mg/L chlorine residual. These
conditions have not been met, and therefore the program has not been implemented.

In addition to providing 2 community benefit, the Facility Plan examined two other reasons that
the City may choose to implement reuse:

1. Reduce hydraulic loading to the outfall during the winter peak flow season
2. 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 industrial 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 2 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:

e Setback and Height Restrictions. 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 Ovetlay Zone and Bicycle Path. The southwest corner of the
plant includes a Significant Resource Ovetlay 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. i
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e 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.

e Topogtraphy. Steep slopes gﬁst on most of the plant’s boundaries. These slopes may
prohibit construction, or at a minimum make construction difficult and costly.

e 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 debis.

e 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 concetn are dewatering and the problem of driving sheet piling in areas known to
contain large boulders.

e  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.

e Potential Odot 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.

e Lighting Impacts. The off-site lighting impacts should be minimized.
e Noise Impacts. Enclosing noisy equipment in structures will minimize noise impacts.

e 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.

e 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 critetia 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 critetia, 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.
Headworks

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. :

Ptimary 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 shadge 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 denitrification 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:
e Addition of a lime silo and lime feed system to suppott complete nitrification

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

e MBR pilot testing to confirm design parameters for modifications of the activated sludge
basins
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Effluent Filtration

The recommended plan includes pilot testing Fuzzy Filters to replace the existing mono-media
sand effluent filters. Following pilot testing to confirm filter petformance 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 Discharge

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
dewateting equipment and support facilities will be housed in a new building, which will also
contain storage for equalization of dewaterting 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 1

» Biosolids Management Plan ¢ Headworks Expansion

s  Detailed Plant Odor Analysis « Biosolids Dewatering

o Evaluation of Willamette River TMDL e Filtration Expansion

e MBR Pilot Study e Llime Feed System

o Dewatering Pilot Study e Step Feed Improvements

e Filtration Pilot Study : e Primary Sludge Piping Improvements

e Phase 1 Predesign ‘ » Temporary Dewatered Sludge Storagé
Phase 2

¢ Primary Treatment Imbrovements ) ¢ New Anaerobic Digestion Facilities

e Secondary Treatment Expansion ) ¢ Liquid Biosolids Storage Tank

e Disinfection Expansion + Permanent Dewatered Sludge Storage
Phase 3

e Headworks Expansion ¢ Filtration Expansion

¢ New Primary Clarifier + New Anaerobic Digester

e Secondary Treatment Conversion to MBR « Dewatering and Cake Storage Expansion

Figure ES-5 shows the schedule for implementation of improvements. This schedule is based
on the low flow projections shown in Figure ES-1. 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. . '
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Figure £S-5, Schedule for implementation of Phase 1 and Phase 2 Expansion
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Facility Planning/Approval

Phase 1 Engineering Studies

Phase 1 Predesign

Phase 1 - Immediate Needs
Design
Bid/Award
Construction

Phase 2 - Near-term needs
Predesign
Design
Bid/Award
Construction
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The projected project costs for the Phase 1, 2, and 3 expansions are presented in Table ES-8.
Biosolids dewatering 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 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 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 $446 $1,189 $1,566
Landscaping and Mitigation $446 $1,189 $1,566
Total $9,981 $26,153 $34,458
ENR-CC! 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.

Executive Summary
November 4, 2002

R

Wilsonville Wastewater Facility Pian
Page ES-20




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
ptojections 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 criterda, 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 i
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 g;‘
following key issues: 5

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 i
program and implementation schedule should be continued. b

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 . i
new environmental requirements are imposed that impact plant performance and/or operating
conditions.
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Chapfer 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 Colecrzon Systerr

Master Plan. Flow projection development relied upon recent flow and loading data from the City’s
Daily Monitoting Reports (DMRs), recent water consumption records from the City, existing '
documents such as the November 15, 2000 Compreensive Plan, the 2001 Collectson Syster Master Plan
and the 1995 Wastewater Facility Plan, 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 petiods of moderate to heavy rainfall. For the
purpose of this study, the wet weather petiod 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 AWWE.

Chapter 2 - Planning Projections }m Wilsonville Wastewater Fadility Plan
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e Maximum Month Flow: highest 30-day average flow that occurs during the dry or wet season.
Abbreviated as MMDWF or MMWWEF.

e Maximum Week Flow: highest 7-day average flow that occurs during the dry or wet season.
Abbreviated as MWDWEF or MWWWE.

e - Maximum Day Flow: highest 24-hour average flow that occurs during the dry or wet season.
Abbreviated as MDDWEF or MDWWEF.

e 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 industties 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 1997,

Table 2-1. Analysis of Historical Flow Records (mgd)

Flow Condition 1995-9 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 2.61 229 1.96 2.15
Wet Weather '
Average Day 2.02 ' 2.15 1.94 2.27 2.08 1.74
Maximum Month 273 2.83 2.35 272 235 1.82
Maximum Week 392 3.60 2.89 kK] 2.63 1.95
Maximum Day 5.25 4.40 3.40 464 3.28 2147

! Plant stafT 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 2-2. Historical Plant Flow af the Wilsonvil/le Treatment Plant

Future Wastewater Flow Projections — Analysis

Projecting future flows involves analysis of two factors:
e Increase in baseline sanitary flow

e Increase in peak flow
Baseline Sanitaty Flow Projections

Baseline sanitary flow (equivalent to ADWF) was projected in the 2001 Colection Systers Master Plan.
These projections were based on anticipated expansion of the City’s service area to include identified
Utban Planning Areas, as well as City-developed projections in residential, commerdial, and
industrial development in each of the City’s sub-basins. A unit flow factor for residential
development (projected gallons per day pet household) was assigned based on recent flow
monitoting 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 Colkction System Master Plan, the City updated its Compretensive
Plan. At the City’s request, build-out flow projections were re-evaluated using the unit flow factors
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of the Collection Systers Master Plan and development“ assumptions from the Comprebensive Plan. The
Comprobensive Plan 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 Codection Syster Master

' Pln 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 Collection System Master
Plzn, and as in that study, the commercial unit flow factor was applied to improved public lands.

The Comprobensive Planincludes 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 Comprabensive Plan. 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 Colection Sysiers Master Plan estimate of 6.7 mgd
that was used as the basis for future planning.

Table 2-2. Buildout Sanitary Flow Projection

Unitsor | gallunitor | Total Flow,
Acres gal/acre mgd
Residential 15,222 213 324
Commercial 3448 1,500 0.52
ndustrial 1,401.6 2,000 2.80
Prison Flow . 016
ICoke Adjustment 0.13
Public - Commercial 114 1,500 0.17
ase Sanitary 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. The “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 reptesent anticipated future conditions, and wete estimated conservatively to ensure
that conveyance improvements recommended in the Coledtion Systers Master Plan~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 eatlier, the peaking factors used in the Cosection Syster Master Plan assume that the area-

“wide 1/1 rate experienced now will remain the same in the future. Thisis a reasonable assumption
for collection system planning, since the system actually has additional capacity to convey flow under
surcharged conditions. Therefore, if I/1 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 lie 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. High Flow Projections for the Wilsonville Wastewater Treatment Plant

Peaking
Factor 2000 2005 2010 2015 2020 2025 2030 2035
Dry Weather
Average Day 1.00 .02 .73 3.45 4.16 4.88 5.59 6.31 7.02
Maximum Month  [1.07 .15 .91 3.68 4.44 5.20 5.96 B.72 7.48
Maximum Week  11.13 .29 3.09 3.90 4.71 5.52 b.33 7.14 7.94
Maximum Day 1.32 D 67 3.61 4.56 5.50 6.45 7.39 8.34 9.28
et Weather
Average Day 1.20 D.42 3.27 4.13 4.98 5.84 6.69 7.55 5.40
Maximum Month ~ {1.38 .79 3.78 4.77 5.76 6.74 7.73 .72 .71
Maximum Week  {1.63 3.30 4.47 5.63 6.80 7.97 9.13 10.30 11.47
MaximumDay  [1.98 4.00 5.41 5.83 8.24 9.66 11.07 12.49 13.90
Peak Hour .95 .96 8.07 10.17 12.28 14.39 16.49 18.60 20.71
Chapter 2~ Planning Projections H)R : Wilsonville Wastewater Fadility Plan
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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.
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Frigure 2-10. /nfluent NH3 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®. Average values from sampling at the
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 ate 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 Ib/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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Jable 2-8. Baseline Loading Projections for Wilsonville Wastewater Treatment Plant

BOD, mg/L TSS, mg/L NHsN,mglL . | TotalP, mglL
Concentration 254 24 73

ADWF, mgd BOD, Iblday TSS, ibiday NHz-N, Ib/day | Total P, Ib/day

Year | High Low High Low High Low High | Low | High | Low
2000  R.02 2.02 4,517 4517 | 4,279 4279 | 404 404 123 | 123
005 R73 2.36 5986 | 5220 | 5783 4,999 546 472 166 | 144
P10 P45 2.69 7,475 | 5903 | 7,308 5698 | 691 538 | 210 | 164
2015  W.16 3.03 8,943 | 6,606 | 8812 6,419 | 833 606 | 253 | 184
P020  H4.88 3.37 10,432 | 7,309 | 10,338 7,139 | 977 675 | 297 | 205
2025  p.59 3.71 11,901 8,012 | 11,842 7,859 1,119 743 | 340 | 226
P30 B.31 4.04 13,390 | 8,695 | 13,367 8,558 |1,263 809 384 | 246
P035  17.02 4.38 14,859 | 9,398 | 14,871 9,278 1,405 877 | 421 | 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 2-9. Comparison of BOD and 7SS Peaking Factors
BOD Load Peaking Factors
Wilsonville- /| Wilsonville- | Tryon Creek- Durham - Rock Creek -
Historical - 1995 FP Portland Tigard Hillsboro
ADW 1.00 1.00 - 1.00 1.00 1.00
MMDW 1.13 147 1.12 1.30 1.14
MWDW 1.39 1.58 1.50 1.33
MDDW 1.52 232 1.90 1.70
AWW 1.09 1.17 1.00 1.00 1.00
MMWW 1.22 1.45 1.47 130 . 1.4
MWWW 1.56 142 1.80 1.33
MDOWW 213 216 260 1.90
TSS Load Peaking Factors
Wilsonville - Wilsonville- | Tryon Creek- Durham - Rock Creek -
Historical 1995 FP Portland Tigard Hillsboro
ADW 1.00 1.00 1.00 1.00 1.00
MMDW 117 1.05 1.18 1.30 1.12
MWDW 1.45 173 1.60 1.50
MDDW 1.78 2.86 240 2.60
AWW 1.03 1.08 0.99 1.00 +1.00
MMWW 117 1.14 1.27 1.40 1.30
MWWW 1.31 1.90 1.60 1.60
MDWW 1.68 353 240 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 thete 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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_ Flow)

Year Condition Flow, mgd BOD, Ib/d? TSS, Ibid NH3, Ibld TP, Ibld

2000 Dry Season |
Ave. Day 202 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 267 6,351 7,617 668 203

Wet Season

Ave. Day 242 4,554 4,407 427 130
Max Mo. 2.81 5,097 5,007 483 147
Max Week 331 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 273 5,986 5,783 546 166
Max Mo. 292 6,381 6,766 627 191
Max Week 3.08 7,849 8,386 776 236
Max Day 3.60 - 18,583 10,294 902 274
et Season
Ave. Day 3.28 6,155 5957 578 176
Max Mo. 3.79 6,889 6,766 653 199
Max Week 4.48 8,809 7,576 783 238
Max Day 543 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 10,697 980 298
Max Day 4.55 10,846 13,009 1,140 347

IWet Season

Ave. Day 4.14 7,778 7,528 730 222
Max Mo. 4.80 18,706 8,551 825 251
Max Week 5.66 11,132 9,574 989 301
Max Day 6.87 15,199 12,278 1,316 400
Peak Hour 10.18

2015 Dry Season
Ave. Day 4.16 8,943 8,812 833 253
Max Mo. 4.45 19723 10,310 955 291
Max Week 4.70 11,960 12,778 1,182 359
Max Day 5.49 13,078 15,686 1,375 18
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Wet Season
Ave. Day 499 9,379 9,077 880 268
Max Mo. 578 10,497 10,310 995 303
Max Week 6.82 "113,423 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
Max Mo. 5.22 11,406 12,095 1121 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 1,119 340
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
\Wet Season
Ave. Day 6.71 12,602 12,197 1,183 360
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 713 18,141 19,382 1,793 545
Max Day 8.33 19,838 23,793 2,086 634
[Wet Season
Ave. Day 7.57 14,226 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 2,407 732
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 16,407 17,399 1,612 490
Max Week 7.93 20,182 21,563 1,994 607
Max Day 9.27 22,070 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 1678 510
Max Week 11.51 122,651 19,481 2,013 612
Max Day 13.97 30,927 24,983 2677 814

DRAFT

Jable 2-11. Flow and Loading Projections for the Wilsonville Wastewater Treatment Plant Low

Flow)
Year Condition Flow, mgd BOD, 1b/d* TSS, Ibid NH3, ibid TP, Ib/d
2000 Dry Season
Ave. Day 2.02 4,517 4,279 404 123
Max Mo. 216 4,721 5,007 464 1L
Max Week 228 5,807 6,205 574 175
Max Day 267 6,351 7.617 668 203
Wet Season ;
Ave. Day 242 4,554 4407 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 1234
Peak Hour 5.96
2005 Dry Season
Ave. Day 245 5,406 5,190 490 149
Max Mo. 262 5,726 6,072 563 171
Max Week 277 7,044 7,525 696 212
Max Day 3.23 7,702 9,238 810 246
'Wet Season
Ave. Day 294 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 277 6,068 5,868 554 169
Max Mo. 2.96 6,474 6,865 636 193
Max Week 3.13 17,964 8,508 787 239
Max Day 3.66 8,708 10,445 916 278
Wet Season
Ave. Day 3.32 6,245 6,044 586 ° 178
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Max Mo. 3.85 6,990 6,865
Max Week 454 8,938 7,687
Max Day 5.51 12,203 9,858
Peak Hour 8.17
_|2015 Dry Season
Ave. Day 3.09 6,730 6,546
Max Mo. 3.31 7,222 7,659
Max Week 3.49 8,884 9,491
Max Day 4.08 9,714 11,651
Wet Season '
Ave. Day 3.7 6,966 6,742
Max Mo. 4.30 17,797 7,659
Max Week 5.07 9,970 8,575
Max Day 6.15 13,613 10,997
Peak Hour 9.12
- 2020 Dry Season
| Ave. Day 342 7413 7,245
' Max Mo. 366 7993 8476
Max Week 3.86 9,832 10,505
Max Day 4.51 10,752 12,896
IWet Season
Ave. Day 4.10 7,710 7,462
Max Mo. 475 8,630 8,476
Max Week 5.61 11,035 9,491
\ Max Day 6.81 15,067 12171
g Peak Hour 10.09
2025 Dry Season
1 Ave. Day 374 8,075 7,923
| Max Mo, 4.00 8.741 9,270 859 261 |
Max Week 4.23 10,752 11,488 1,063 323 1
Max Day 494 11,758 14,102 1,236 376 |
} [Wet Season
Ave. Day 4.49 8432 - 8,160 791 241
11 Max Mo. 5.20 0437 9,270 894 272
= Max Week 6.13 12,067 110,379 1,073 326 1
Max Day 7.44 16,477 13,310 1,426 434 !
PeakHour  [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 |
1
Chapter 2 - Planning Projections I—DR Wilsonville Wastewater Facility Plan ;
November 4, 2002 Page 2-21 }
: ;
|




DRAFT

Max Day 5.36 12,764 15,309 1,342 408
[Wet 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 578 13,770 16,516 1,448 440
Wet 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 1292
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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 eatly 1970s. Originally, it was designed to treat
predominantly municipal wastewater. The original plant was a Smith and Loveless package
plant, with the primary clarifiets 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 fine 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 WWTP.

Liquid Treatment

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

‘the dry season (May 1 through October 31) and wet season treatment processing is the use of

sand filters. Filters are not operated duting the wet season due to less restrictive permit
requitements. 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 filamentous 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 UV
disinfection. Disinfected water is then discharged to the Willamette 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 weekly
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, biosolids are stored for up to two months in
open, aerated tanks. The stored biosolids are trucked to private farmland for final 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
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 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. :

Chapter 3 H)R Wilsonville Wastewater Facility Plan

November 4, 2002 Page3-2




Chapter 3

DRAFT

Filter
Backwesh

Secondary
Clarifiers

‘Aeration Besins
: "

uv
Disinfection

“Clity of Wilsonville Wastewater .Dry Weather Treatment Schematic
Treatment Facilities Plax Figure 3-1

Figure 3-1. Ligquid Stream Treatment Schematic

}DR Wilsonville Wastewater Facility Plan

November 4, 2002

Page 3-3



Chapter 3
November 4, 2002

Filtrate to
Aeration Basins

Aerobic
Digesters
WAS -

Primary Gravity Belt Thickeners

Scum

Primary
Sludge

Screenings 15

,

To Landfill

Land Application

Biosolids
Storage

Truck Hauling

Y9 City of Wilsonville Wastewater
i A Treatment Facilities Plan

Solids Handling Schematic
Figure 3-2

Flgure 3-2. Sollds Stream Treatment Schematic

BEXR

Wilsonville Wastewater Facility Plan
Page 34




T

DRAFT

Table 3-7. Fstimated 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 mgd Iscreen 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 Maximum Month Flow 2.8 mgd Max Month;  [2.8 mgd Max Month; 6.9maximum month conditions and 2,500 gpd/sf under peak hour
Clarification'  |Peak Hour Flow 6.9 mgd Peak Hour  Jmgd Peak Hour conditions; firm capacity based on one clarifier in service, providing
capacity for 50% of total design flow.
. Maximum Week 2,600 Ib/day Primary [5,200 Iblday Primary Based on conventional design criteria of a maximum diurnal peak
Activated Sludge Oxygen Demand? Effluent BOD Effiuent BOD oxygen uptaketrate of 50 mg/L/hr; firm capacity based on one
aeration basin in service.
96,400 Ib/day TSS {192,900 Ib/day TSS . S ) |
Secondary  [Total Suspended Solids (equivalent to 2.2 mgd|(equivalent to 2.2 mgd, Bajed on ‘?°""e"“°”;'l des'g.'t‘. orieria dﬁgﬁ)}g’djyff Sg"ds 'Oﬁ:"g
Clarificaton  [Loading 50% RAS, 3,500 mg/L [50% RAS, 3,500 mg/L[21¢er maximum monih condilions and 40 lb/day/st under peak hour
s s conditions; firm capacity based on one clarifier in service.
MLSS) MLSS) .
Based on conventional design criteria of 2 gpm/sf under average
Filtration éveLa%zlE:ag':x)w ig mgg é\éz;aaiaay gg 293 é\gi(ag’igay day conditions and 4 gpm/sf under peak hour conditions; firm
ea °mg ©mg capacity based on two filters in service.
UV Disinfection  Peak Hour Flow 8 mgd 8 mgd Based on stated design critenia
Gravity Belt Maximum Week 267 gpm (equivalent to534 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
. . " . . Based on conventional design criteria of 40-day detention time at a
é(larobtl'c {\_/lax(ljr.num Month Solids ?,510(_}gpd d(i/lql\ljll\\ll\?\lﬁgt : 22?20"?‘):&6&%6"‘ temperature of 20°C or greater under maximum month conditions;
igestion 0ading o1.lmg ) [fo3.4mg P lﬁrm 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 Ito 0.4 mgd MMWWF) 0.5 mgd MMWWF) on four tanks in service.

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

Table 3-2. Redundancy Criteria for Unit Treatment Processes

CriteriaNo. | Description

Liquid 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 full treatment to maximum-day flow with all units in service

Solids Treatment Systems

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

Liquid and Solids Treatment Systems

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.

1. EPA refiability critefia only require primary clarifiers to handle half of design flow with one unit out of service
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Hydraulic Capacity

A spreadsheet hydraulic model was developed for the existing facility. All 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: '

e 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.

e Overtopping Walls. 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 3-3. Fstimated Capacity of Hydraulic £Elements. '

Flow Control Element/Structure Maximum Process Flow, mgd Maximum Overtopping Flow, mgd
Fine screen 94 94
Primary Clarifiers _ 16.1 172
Aeration Basins ) 175 18.1
Secondary Clarifiers 16.2 - 172
Sand Filters 99 _ 99
UV Disinfection Channel 16.2 175

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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Figure 3-3. Treatment Plant Effluent Flow, mgd.

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 3-4, Treatment Plant Effluent CBOD/Suspended Solids, mg/L.

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 mg/L. -
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Frgure 3-5. Treatment Plant Efflvent Ammonia, mg/L.

Given the reduction in ammonia from 24 to less than 1 mg/L during much of the dry season, it
is clear that nitrification 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 o 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 duting the summer permit seasons of 2000
and 2001 (see Figure 3-6) showed that effluent phosphorus concentrations were routinely less
than 1 mg/L, although some samples exceeded 4 mg/L. ‘

Given the low levels of phosphotus 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 conditdons 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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Frgure 3-6. Treatment Plant Effluent Total Phosphorus, mg/L. , [

UV Disinfection

Oregon DEQ changed the bacteria standard from fecal coliform to £. Co/bacteria effective
August 1, 2000. Figure 3-7 shows the effluent £, (o4 concentrations (monthly geometric
means) for August 1, 2000 through November 30, 2001. No permit violations occurred during
this period, and the highest geometric mean £. (o4 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 b

this is due to programming problems and not associated with the capacity of the UV disinfection
unit. ’
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Figure 3-7. Treatment Plant Monthly Mean Effluent E. Coli, CFUs/100 mL.

Unit Process Assessment — Methodology

The next sections of this chapter review the functions 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

Descdption

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 functions 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 applicaton program.

Condition and Operational Issues

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

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

e The original intent of the fine 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.

e Electric actuators for the headworks slide gates are desired.
e 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 clarifiers in the original Smith and Loveless package units. The primaty clarifiers 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 clarifiers to two
aerobic digesters. The primary sludge pumps operate continuously. Skimmets 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 ovetflow 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

e The existing ptimary 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 clarifiers assumes that these modifications are made.
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o 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.

e 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 primaty clarifier #2.

o 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 ait. 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 clarifiers 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 mg/L or higher.

Capacity and Redundancy

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/ht, 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 complete nitrification, 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 Operational Issues

e 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.

e 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. :

e 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.

e  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.

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

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

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

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

e 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.

e 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 UV disinfection system is a minimum dosage of 31 mW-
s/cm? 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 UV 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.

o 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 cutrently discharges at tiver 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 UV 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' 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 Operational Issues

e 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 ate 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 fine screen, screenings are washed by a high pressure spray, compactéd
and conveyed to a garbage bin for landfill disposal.

Capacity and Redundancy

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

Condition and Operational Issues
e 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. '

1 Under some scenarios, the effluent plume impinged on the water surface before the regulatory mixing zone was
reached. In these scenardos, 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 clarifiers 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 notmal 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 H)R Wilsonville Wastewater Facility Plan

November 4, 2002 Page 3-17




DRAFT

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 is-;pumped 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 influent 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 Primary
Clarifier Clarifier
Aerobic \ Acerobic /
Digester Digester

Figure 3-8. Configuration of Primary Clarifier/Aerobic Digester Units.

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 requite dewatering the
tank to repair or replace the valve. Valves should be located outside the tank for access.

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

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

e 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 describeé 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

e  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 utlities include potable water and electric power supply.
Potable Water ' |

Potable water (W1) 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 2 500 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 Hypochlorite

Chemical metering pumps can be used to add sodium hypochlorite to the secondary clarifier
Jaunders 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 1s 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 WWTP Odor Control Improvements .
project is currently underway to design and construct a compost biofilter in the abandoned RBC
basins. The biofilter 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 digesters, 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

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

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

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

' Administration, Laborator,y; and Maintenance Facilities

|
\
1
1 ; New administration and laboratory facilities were included in the 1997 treatment plant upgrade.
o 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 ‘
|
|
|
|

e requirements for laboratory and maintenance needs are not anticipated to increase significantly.

PR
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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
Wilsonville’s treatment facility.

The Wilsonville wastewater treatment plant (WWTP) discharges most of its effluent to the
Willamette 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 requiremnents 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.

e Section 402: National Pollutant Discharge Elimination System (NPDES) Discharge
e Section 303(d): Identification and Protection of Surface Water Uses
e Total Maximum Daily Load (TMDL): 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 progtam 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 Envitonmental 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.

CBODs and Suspended Solids - Wet Season
Current Requirements

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

Table 4-1, Current Wet-Season CBODs and 7SS Limits

Effluent Concentration, mg/L Mass Load, Ib/day
Parameter Monthly Weekly Monthly Weekly Daily
CBODs 30 45 560 840 1,100
7SS 30 45 560 840 1,100

Pending or Potential Issues

The current wet-season permit limits for CBOD; 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;
and TSS limits may remain unchanged, or loads may be fixed at the current values, requiring
increasingly stringent treatment.

e 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.

e 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.

BR
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Figure 4-1. Projected Efffuent Concentrations for CBOD and 7SS:
No Increase in Wet-Season, Maximum Month Loading

CBOD and Suspended Solids - Dry Season

The dry-season permit period extends from May 1 through October 31. Current requirements
for CBOD; and TSS are summartized in Table 4-2.

Table 4-2. Current Dry-Season CBODs and 7SS Limits

Effluent Concentration, mg/l. Mass Load, Ib/day
Parameter Monthly Weekly Monthly Weekly Daily
CBODs 10 15 190 280 380
TSS 10 15 190 280 380

Pending or Potential Issues

The current dry-season permit limits for CBOD; 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 future permits and effluent discharge limits. Dry-season CBOD;
and TSS concentration limits may temain unchanged, or the load limits may be fixed at current
values, requiring increasingly stringent levels of treatment.

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

e 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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The guidance document recommends a four-part approach to provide temperature conditions
that support salmonids*

o Development and adoption of . fée'r}/‘m/  potential numeric criferia
o _Adpprion of ‘intersm” species-lijfe-stage numeric oriteria

o _Adpption of a ferpperature management plan provision

o _Adpption of provisions 7o profect existing cold waler 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 Plananing Critetia

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

3 Draft EPA Region 10 Guidance for State and Tribal Temperature Water quality Standards, October 2001
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Bacteria Levels
Current Requirements

Currently, DEQ’s bacteriological. standard 1s based on £. 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 curtently under development for bacteria in the Middle Willamette subbasin.
Bacteria sources are typically attributed to point source discharges and non-point sources such as

agriculture runoff, 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

i
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 Critetia

Maintain zero chlofine 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 currently 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 Willamette is 303(d) listed for poor sediment quality, and this may affect Wilsonville’s
metal limits, discussed below.
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DRAFT

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 4-3. Year-round copper and cadmium limits for the Wilsonville WWTP.

Effluent Concentration, mg/L Mass Loading, Ibid
Parameter

Monthly Daily 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 ot 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 4-4. The change in effluent requirements is not significant enough to
impact the type of treatment required at ultimate buildout.
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Table 4-4. Projected Effluent Quality Requirements for Wilsonville WWTP

Summer Permit Season (May 1 - October 31)

Year 2001 Year 2020 Ultimate Buildout

Monthly Weekly Daily Monthly Weekly Daily Monthly Weekly Daily
CBODs, mg/L? 10 15 NA 4.4 6.1 NA 30 42 NA
TSS, mg/L? 10 15 NA 44 6.1 NA 3.0 42 NA
Total P, mg/L 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 6.0t09.0 6.0t09.0 6.0t09.0
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 '

Winter Permit Season (November 1 - April 31)
Year 2001 Year 2020 Ultimate Buildout

Monthly Weekly Daily Monthly Weekly Daily Monthly Weekly Daily
CBODs, mg/L2 30 45 NA 10 13 NA 6.9 8.8 NA
TSS, mgi? 30 45 NA 10 13 NA 6.9 8.8 NA
Total P, mg/lL No Limit No Limit No Limit
NHs-N, mgiL No Limit No Limit No Limit
E. Coli, #100 mL 126 NA 406 126 NA 406 126 NA 406
Chiorine 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 6.0t09.0 6.0109.0 6.0109.0
Copper, mgiL 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 dlassifies 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 itrigation 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 ot Potential Issues

No changes to the Oregon Reuse Rules are anticipated. If Wilsonville 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 Criteia

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 F ebruary and
Match, 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 £. w4 samples 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 4-5. Treatment and monitoring requirements for Level IV rec/aimed water
(from Table 1 of OAR 340 Division 55).

Category . Requirement for Level IV
Biological Treatment . Required
Disinfection Required
Clarification Required
Coagulation Required
Filtration Required
Total Coliform (organisms/100 mL)

7-day Median 22

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, Wilsonville 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 genetal requirements, pollutant limits, management
practices, operational standards, monitoring frequency and record-keeping requirements, reporting
requiremnents, 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 4-6. Processes fo Significantly Reduce Pathogens (for Class B biosolids) N

Process Type Operational Requirements g
Aerobic Digeston 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

Composting 5 days at 104 °F and 4 hours at 131 °F

Lime Stabilization pH> 12 for 2 hours

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

Table 4-7. Processes to Further Reduce Pathogens (for Class A biosolids)

Process Type Operational Requirements .
Composting 3 days at 131 °F for in-vessel or aerated static pile; 15 days at 131 °F for E
windrow, with 5 turnings :
Lime Stabilization pH > 12 for 72 hours with temperature at 126 °F for 12 hours of the high pH
period; air dry to 50% solids
Heat Drying Greater than 30% solids
Heat Treatment 30 minutes at 356 °F
Therrnophlllc Aerobic Digestion 10 days at131to 140 OF
Beta Ray Irradiation 1.0 megarad of beta ray imadiation
Gamma Ray Irradiation gamma ray imadiation with Cobalt 60 and Cesium 137
Pasteurization 30 minutes at 158 °F
I_DR Wilsonville Wastewater Facility Plan
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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 1 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 1 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 |
restricions or additonal management requirements for Class A biosolids. |

Table 4-8. Vector Attraction Contro/s

Method Description

Meet 38% reduction in volatile solids.

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

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

Meet a specific oxygen uptake rate for aerobically digested biosolids.

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

Alkali addition under specified conditions.

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

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

Inject sludge beneath the soil surface.

Incorporate sludge into the soil within 6 hours of application.

I N
Sl3le|o|~Njo|lajatw|o| -
.

Cover sludge ptaced 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 4-9. Bulk Sewage Sludge Pollutant Limits

Cumulative Pollutant Loading Rate Monthly Average Concentration
Pollutant (kghectare) {mglkg)
Arsenic 41 41
Cadmium 39 39
Copper 1500 1500
Lead 300 300
Mercury 17 17
Nickel 420 420
Selenium 100 36
Zinc 2800 2800

Table 4-10. Bag/Container Sewage S/udge Pollutant Limits

Ceiling Concentration Annual Loading Rate (kg/hectare/365
Pollutant (mg/kg) day period)

Arsenic 75 20
Cadmium 85 19
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:

1.

Chapter 4
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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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b. 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.

c. 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.

d. Soil should have 2 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 citcuited to groundwater.

e. 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 pumber 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 are as follows:

¢ Direct injection: no limit required;

® Truck spreading (liquid): 0 to 200 feet;

e Spray irrigation: 50 to 500 feet;

e Cake or dred 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*:

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

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

o Federal and state regulations limit planting of crops for direct human consumption (fresh
matket 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.
5 OAR 340-050-0065.
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® Food crops with hatvested parts below the soil surface for 4 months or longer prior to
incorporation cannot be harvested until 20 months after Class B biosolids application.

e Food crops with harvested p'a'rts below the soil surface for less than 4 months prior to
incorporation cannot be harvested until 38 months after Class B biosolids application.

e Turf grown on land where Class B biosolids have been applied cannot be harvested until 1
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).

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

e Access to Jand with a high potential for public exposure (e.g. park or ball field) is restricted
for 1yearafter 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 Application Rates

One of the general requirements for the land applicatioﬁ 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:

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

(2) 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 n##7en/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 Essizasing Plant
Available Nizrogen in Biosolids, 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 be ‘an 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 4-11. Frequency of monitoring requirements for /and application of biosolids
(Table 1 of CFR 503.16).

Greater than zero but less than 290 Once per year.

Equal to or greater than 290 but less than 1,500 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

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

specified in Table 4-11: |

|

e Total Kjeldahl Nitrogen (TKN) ¢ Potassium (K)

¢ Nitrate Nitrogen (NO;-N) e pH

e Ammonia Nitrogen (NH,-N) e Total Solids (TS)

e Total Phosphorus (TP) e Volatile Solids (VS)

Analyses must be presented on a dty 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 hazatdous 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 (NOy), catbon monoxide (CO), and
volatile organic compounds (VOCs). A VOC is defined as any carbon compound (excluding carbon
monoxide, carbon dioxide, carbonic acid, metallic carbides, 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 2
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 sttingent monitoring and record-keeping requirements.

Table 4-72. Significant Emission Rates for Air Pollutant Sources in Oregon

ACDP Program

Significant Emission Rate (tonslyear)
Pollutant Major Source! Minor Source?
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 4-713. Significant Emission Rates for Air Pollutant Sources in Oregon
Title V Program

Pollutant ' Major Source Threshold Emission Rate 1 (tonslyear)
Criteria Pollutants ' 100
Hazardous Air Poliutants 10 of any single poliutant
25 of a total of all pollutants

! Tile 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. Criteria
poliutant 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,S), and specific volatile organic compounds (VOCs) such as benzene. Other criteria can
be of concetn when permanent engine generators (not back-up) are present.

Hydrogen sulfide emissions from the Wilsonville WWTP are dependent on influent H,S
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,S 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.

(2.25mgd }(0.4mg / L)(8.34L xIb / mg x10° gal)(365days/ year)
2000/b / 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 £-14. Estimated VOC emissions for current and future conditions.

VOC emissions in 2020, tonslyear VOC emissions at ultimate buildout,
' tonslyear
31 45

Odors

Odor control is a concern at any wastewater treatment facility, and especially at the Wilsonville
WWTP. There are no specific regulations governing odor control at WWTPs other than nuisance
standards. The most common odor-producing gases are H;S and VOCs. Other common odot-
producing chemicals are listed in Table 4-15.
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Table 4-15. Odorous compounds associated with unlreated wastewaler.

Odorous Compound Chemical Formula Odor Quality
Amines CHaNH2(CHa)H
Ammonia NHs
Diamines NH2z{(CHz)aNH2, NH2(CH2)sNH2
Hydrogen Sulfide H2S
Mercaptans (methyl and ethyl) CH3SH, CH3(CHz)SH Decayed cabbage
Mercaptans (butyl and crotyl) (CHa)2S, (CeHs)2S
Organic Sulfides (CHs)2S, (CeHs)2S Rotten cabbage
Skatole CoHsN

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 biofilters to treat odorous air from the
headworks area, primary clarifiers, aerobic digesters, 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.
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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:

e 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. '

e 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 A
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 critetia determined in a workshop with the City.

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

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

2. Brainstorm Alternatives. Alternatives for each process area were identified through a
series of workshops with City staff.
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4. Detailed Analysis of Alternatives. Remaining alternatives were subjected to a detailed

Screen Altemnatives. A brief screening of all alternatives was conducted to identify any
alternatives that were not compatible with the long-term operation of the treatment facility.

analysis according to criteria developed jointly by the City and the consultant.

5. 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

riorities of the City’s wastewater program. These criteria are shown in Table 5-1.
P progr

Table 5-1. Evalvation 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

Operations/Technology

Permit/approval requirements

Proven performance/proven treatment process

Community/Environmental 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

Safeflow use of hazardous chemicals

Compatibility with Significant Resource Overlay Zone

Cost Height
Construction cost Compatibility with Site
Cash flow Ability to fit on site
Operations cost Compatibility with surrounding tand 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 ldeas

. Process Area Alternatives Features
! Headworks e Additional 1 mm intemal]y—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 clanfiers; Address piping modifications required at primary clarifier
Treatment add new circular primary clarifiers no. 2

» Maintain existing clarifiers in cument configuration and
] add new circular primary clarifiers

b s Add high rate sedimentation
o No primary clarifiers

New clarifiers will have SST mechanisms

Secondary « Expand nitrifying activated sludge -

Examine step feed to increase basin capacity
Compartmentalize basins for improved redundancy
Address alkalinity drop in new drinking water source

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 clarifiers, need for level
SEnsors

Treatment « Membrane bioreactor (MBR)
o » Biological aerated filter (BAF)
-z » Sequencing batch reactor (SBR)
|
i
!
s Effluent » Improved sand filters

| ' .| Filtration ‘s Fuzzy filters - reuse only

! o Fuzzy filters - entire plant flow
o Actifio
a o No filters (with MBR option)

Investigate chemical addition requirements for reuse

E Disinfection ¢ Medium pressure UV

: » Low pressure UV

i » Sodium hypochlorite/ bisuifite
| ‘ s Peracaetic acid

Outfall e Add second outfall
¢ Provide detention for peak flows
o Pump through existing outfall

Add diffuser to existing outfall

Thickening o Continue use of gravity belt thickeners
| Solids o Class B digestion and hauling to Eastem Oregon Need to determine when anaerobic digestion becomes
, Processing more costeffective :

* In-vessel composting
o Lime stabilization
' o Heat treatment
¢ Pasteurization .
« Autothermal thermophilic aerobic digestion (ATAD)
; ¢ Drying
/ « Class B digestionfland application on poplar plantation

Need to investigate the potential markets for Class B vs.
Class A biosolids

Need to add level sensors to digesters
Need to add dewatering and dewatered cake storage

Chapter 5~ Altematives Analysis }DR

November 4, 2002

Lo, -

Wilsonville Wastewater Facility Plan
Page 53



DRAFT

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 5-3. Alternatives Dropped from 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 altemative 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 included in the
recommended plan if 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 fime 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.
Autothermal Thermophilic 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 fand for a poplar plantation at a location reasonably close to the plant
Plantation was not considered feasible. Therefore, this aftemative was not considered
further.

Defailed Evaluation of Alternatives

Following the initial brainstorm and screening steps, the remaining alternatives were developed-
in detail, and compared against evaluation critetia. 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 fora
long-term economic and non-economic compatison 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 Dessgn Criteria for Mechanizay Electric, and Finid Systern
and Component Reliability criteria (EPA-430-99-74-001), 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 matkups:

e Sitework: 20% 4
e Electrical and Controls: 30% of equipment
¢ Mobilization and Bonds 8%

e Contractor Overhead and Profit: 15%

e 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 i
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 gatés at the influent split box can be used to divert flowtoa 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 5-4. Headworks Design Criteria j
Year PeakFlow,mgd | ADWF, mgd P

2005 79 27
2010 10.0 ' 34 a
2015 121 41 ¥
2020 143 48 ‘
2025 16.4 56
2030 18.6 6.3
2035 207 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:

e Addressing the “rock trap” upstream of the fine screen

e Adding electric actuators for the influent gates
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e 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 Information

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 2 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 duting a peak flow event, providing adequate
firm capacity at ultimate buildout. However, if a fine screen was out of setvice during a peak
flow event, debris would pass through the headworks and could produce identifiables in the
biosolids. Wilsonville should explore landfilling options in the future to provide a temporary
disposal option in this scenatio. 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. Reguired Facilities for Headworks Expansion

Expansion Additional Equipment Firm Capacity Total Capacity Capital Cost
4.0 mgd expansion o New fine screen; 10 mgd 12 mgd (including 22 mgd (including $ 1,782,000
capacity (all existing existing bar screen) | existing bar screen)

equipment remains in place)
o Redundant Washer Monster
7.0 mgd expansion o Replace existing fine screen | 18 mgd (including | 20 mgd (including | $ 795,000

with new fine screen; 10 bar screen) bar screen)

mgd capacity
7.0 mgd expansion o Replace bar screen with 20 mgd 30 mgd $720,000
(optional) new fine screen; 10 mgd

capacity

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

Chapter 5- Altematives Analysis H)R Wilsonville Wastewater Facility Plan
November 4, 2002 Page5-7




DRAFT

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 sereening 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 the influent 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 gtit 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'. Based on these design
criteria and projected flows, Table 5-6 shows the required primary clarifier surface area.

Table 5-6. Primary Clarifier Design Criteria

1 EPA and state criterda 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 7.430

Peak Hour 4,750 8,312

Alternatives Considered

The following alternatives were considered for detailed analysis:

e Alternative 1: No modifications to existing clarifiers; add new circular clarifiers

e Alternative 2: Retrofit existing tanks to serve as clarifiers only; add new circular clarifiers

e Alternative 3: High-rate sedimentation

Alternative 1— No Modifications to Existing Primary Cladfiers

The existing clarifiers 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 clarifiers would need to be constructed initially,
with a third new clarifier added prior to build-out.
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Table 5-7. Primary Clarifier Design Criteria; Alternative 1

Parameter 4.0 mgd 7.0 mgd
Existing clarifier area, sf 2,771 2,771
dditional area at MMDWF, sff 1,492 4,689
Additional area at PH, s# 1,979 5,541
Area (sf )per dlarifier, new (60° diameter) 2,827 2,827
Additional clarifiers at MMDWF 0.53 1.66
Additional clarifiers at PH ’ 0.70 1.96
No. of new clarifiers built 1 2
Total SF 5,598 8,426
WIMDWF gpd/st (largest out of service) 4285 7,500
Overflow rate (gpd/sf) at peak hour (all in service) 2121 T 2466

W ssuming redundant clarifer is built for maximum mronth conoibons:

Existing clarifier area, sf 2,771 2,771
Total no. of new clarifiers built 2 ’ 3
New SF | 585 8,482
Total SF . 8,426 11,253
Firm SF 5,598 8,426
Dverflow rate (gpd/sf) at MMDWF (firm) 761 885
Dverflow rate (gpd/sf) at peak hour (total) 1,409 . 1,847

1. Based on 1,000 gpd/sf maximum overflow rate
2. 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 1

Total New

ftem Unit "”;;j%‘;‘v:t 40 1 Facilities at 7.0
mgd ADWF
Primary clarifiers Number/diameter 2@ 60 ft 3@60ft
Primary sludge pumps Number/gpm 2@50 3@50
Primary scum pumps Number/gpm 2@10 3@10

New clarifiers 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 clarifiers
would be required to balance flows between the existing smaller clarifiers 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 clarifiers 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 ate 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 C/larifier Design Criteria; Alternative 2

Design Flows 40mgd | 7.0 mgd
Additional Square Feet of Surface Area Required
Maximum Month Dry Weather! 0 2,307
Peak Hour 0 0
Number of Additional 80-diameter Clarifiers Required
Maximum Month ! 0 0.5
Peak Hour 0 0

1. Based on 1,000 gpd/sf maximum overflow rate
2. Based on 2,500 gpd/sf 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 facilides 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 2 new
primary clarifier for approximately 10 years by demolition of the existing aerobic digesters.
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Plan Profile
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Alternative 2 — Proposed Modifications

Figure 5-1. Proposed Primary Clarifier Modifications; Alternative 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 5-10. Facilities Reguired; Alternative 2

o i | s

Primary clarifiers Number/diameter 2 new 1@80ft
mechanisms

Primary sludge pumps Number/gpm 3@20 1@20

Primary scum pumps Number/gpm 3@10 . 1@10

Alternative 3— High Rate Sedimentation

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 microsand 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 full-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 critetia for the Actiflo® process, which
will be used for planning purposes:

e Injection Tank Detention Time = 1 minute
e Maturation tank detention time = 3 minutes
e Settling tank overflow rate = 50 gpm/sf (72,000 gpd/sf)

Two options for high-rate sedimentation will be considered: 1) 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 ptimary 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 clarifiers.

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 5-11. Facilities Reguired; Alternative 34 and 38

Comparison of Alternatives

ltem Unit Newnljgcdi%e;;t 40 New‘:;:i%&;v:t 70
Option 3A )
Injection Tank Number — 1@10.9'x7'x14’
Maturation Tank Number — 1@14.9'x15'x14’
Settling Tank Number — 1@ 15x15'x14'
Mixers Number/hp — 2@5
Sand Recirculation Pump Number/hp — 1@25
Scraper Motor Number/hp — 1@15
Option 3B
Injection Tank Number 1@ 10.1'x7'x14 1@10.1'x7'x14’
Maturation Tank Number 1@14.7x15x14’ 1@ 14.1x15x14’
Settling Tank Number 1@ 15'x15x14' 1@ 15'x15x14’
Mixers Number/hp 2@5 2@5
Sand Recirculation Pump Number/hp 1@25 1@25
Scraper Motor Number/hp 1@15 1@15

Table 5-12 summarizes the advantages and disadvantages of the primary treatment alternatives.

Table 5-12. Comparison of Primary Treatment Alternatives

Primary Treatment Altemative

Advantages

Disadvantages

Alt 1: Use Existing Clarifiers, Add New
Circular Clarifiers

Continues with current technology

Least compact - requires most
overall area on site

Alt 2: Expand Existing Clarifiers, Add
New Circular Clarifiers

Continues with current technology

e  Somewhat difficult

implementation

e Requires demolition of digesters

Alt 3A: Expand Existing Clarifiers, Add
New High-Rate Process

Cost competitive with Alt 2 with much smaller

footprint (500 sf vs. 5000 sf)
Greatest flexibility

»  Two process trains with differen

technologies :

e Requires demolition of digesters

Alt 3B: Remove Existing Clarifiers, Add
New High-Rate Process

Extremely compact

Most difficult implementation
Requires demolition of digesters

Table 5-13 summarizes the costs of the ptimary treatment alternatives. A table with detailed
cost information is included in the appendix.
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Table 5-13. Summary Cost Comparison of Primary Treatment Alternatives

[Costs in $1,000s)
Alternative 1 - Continue -Altemnative 2~ Retrofit | Altemnative 3A-Retrofit + | Altemative 3B — High Rate
Existing Clarifiers *  Existing Clarifiers High-Rate Clarification Clarification Only

- 40mgd 70mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4,0 mgd 7.0 mgd
Total Capitat 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 ,
Capital Cost $2,744 $891 $3,028 $1,546 $2917 $2,669 $4111 $2,454
Lotal resent Worth $3,986 $4,970 $6,635 $10,405

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:

e Difficulty of locating additional primary clarifiets to augment the existing clarifiers in the
existing configuration, and

e 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 preliminaty recommendation is to retrofit the existing
clarifier/digesters to serve as conventional primary clarifiers. Modifications to the clarifiers
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 clarifiers 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 5-14. Design Flows for Secondary
Treatment Alternatives

4.0 mgd 7.0 mgd
ADWF 40 70
MMDWF 43 74
MWDWF 45 79
MDDWF 53 9.2
AWWF 49 85
MMWWF 56 9.8
MWWWF 6.6 1.5
MDWWF 79 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 (MBR) 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 (MLSS) 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:

e  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.

e  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.

e  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 mg/L.
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Figure 5-4: Aeration basin capacity when operated for nitrification
with 25 percent of the basin volume as an anox/c 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 duting 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 clarifier. Literature recommendations for design solids loads in secondary clarifiers
range from 21 Ibs/sf/d to 29 Ibs/sf/d with a peak of 48 Ibs/sf/d. Figure 5-5 shows the aeration
basin flow as a function of MLSS concentration and secondary clarifier loading rate. Ata MLSS
concentration of 3,500 mg/L, a secondary clarifier loading of 25 Ib/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.

Chapter 5 - Altematives Analysis I-DR Wilsonville Wastewater Facility Plan
November 4, 2002 Page5-19




DRAFT

§ 40

— 2.4 MGD
» 35

o 2.2 MGD
S 30 _——"120McD
0

N = 1.8 MGD
2 = 25

=% 1.6 MGD
S 0

—— 114 M
o é 20 1.4 MGD
g |

5 15

2

[} 10 3

(3]

[

w 5

1500 2000 2500 3000 3500 4000 4500
Aeration Basin MLSS [mg/L]

Frgure 5-5: Relationship between MLSS, design secondary clarifier solids foad
and aeration basinm capacity.

Alternatives Considered .

Three alternatives were considered for expansion of the secondary treatment process:
e Addidonal conventional activated sludge/secondary clarifier trains

e Addition of membrane bioreactors (MBR) with no secondary clarifiers

e Addition of biological aerated filters (BAF) with no secondary clarifiers
Alternative 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 only, 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 nitrifying 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. MLSS and Efffuent Ammon/a.

As Figure 5-6 shows, assuming nitrification 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 1.5 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 Reguired,; Alternative 1

hem Un " mgIADE | Tomad ADWE
Aeration Basins Number/ivolume 1@079MG 2@0.79 MG
Secondary Clarifiers Number/diameter 1@701ft 2@70ft
RAS pumps Number/gpm 1@ 1000 2@ 1000
Anoxic Recycle pumps Number/gpm 3@ 2100 2@2100
Blower/RAS Building sf 1@ 3300
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Alternative 2— Membrane Bioreactors

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, ot 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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Facilities Required/Key Design Information

At build-out, two MBR 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 5-16. Facilities Reguired; Alternative 2

- o | et | ot
Aeration Basins Number/volume 0 1@0.79MG
Secondary Clarifiers Number/diameter 0 0

RAS pumps Number/gpm 0 1@ 1000
Membrane Modules Number 1 2

Anoxic Recycle 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.

Altemative 3 — Biological Aerated 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® 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 wastewater treatment process, however it is sensitive to
high fluctuation sin flow and loading.

The BAF is a separate stage process, requiting separate units for BOD removal, nitrification, and
denitrification. Typical design criteria are as follows:
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BOD loading: 320 — 400 Ibs BOD /1000 ft*/day
Ammonia loading: 160 — 200 Ibs NH, /1000 f*/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. b

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° for
BOD removal only, and 55,600 ft® for two-stage nitrification. An additional 14,400 ft® of media
would be required to achieve denitrification. Using the BIOFOR® BAF height of 17 ft and the
width of the existing aetation basin (20 ft), the required BAF footprint for different operating
scenarios are:

e BOD removal only: 20 ft x 90 ft
¢ Nitrification: 20 ft x 170 ft
o Nitrification/Denitrification: 20 ft x 205 ft

If all future secondary treatment capacity is provided with BAFs, the footprint requirement is N
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 g
loading to the BAF units. Facility requirements for Alternative 3 are shown in Table 5-17. i}

Table 5-17. Facilities Required; Alfernative 3

hem Uni Homgd ADWE | 70 mgdADNE
BAF feed pumping? mgd 20 ' 80
BAF volume installed : 1000 cf 17 425
BAF Units #, sfarea 3@ 500 7@500
BAF backwash volume  Galiday 50,000 125,000
Anaxic Recycle Pumps Number/gpm 2@ 2100 0 )
1. Assumes 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 secondaty clarifier with the BAF units, since it would require adding a chemical clarifier.
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Comparison of Alternatives

Ty Table 5-18 summarizes the advantages and disadvantages of the secondary treatment

alternatives. ‘
Table 5-18. Comparison of Secondary Treatment Alternatives
. Primary Treatment Advantages Disadvantages
‘ Alternative
. Alt1: Conventional | «  Least complex, most proven treatment «  Largest footprint requirement
. 1 Activated Sludge process e Requires terfiary treatment
| e  Familiar to operations staff
e Can achieve multiple goals (nitrification,
o : : denitrification/ alkalinity recovery, phosphorus
| removal) in one process
| Alt2: Membrane e Produces highest quality effluent o Limited full-scale operation
Bioreactors «  Eliminates need for secondary clarifiers (in e Most US installations are less than 1 mgd
i MBR trains) e Requires maintaining one conventional
) e Can provide Class IV reuse water from MBR aeration train for flow and load equalization
trains o " | » Sensitive to flow fluctuations
| * Rerrfnoval of TSS positively impacts UV o  Tertiary treatment still required to produce
,‘ periomance Class IV reuse from conventional activated
e  Can achieve multiple goals (nitrification, sludge train
- denitrification/ alkalinity recovery, phosphorus |
; removal) in one process
] e  Smallest footprint requirement
; Alt 3: Biological e Small footprint requirement *  Requires separale stage treatment for BOD
} Aerated Filters e  Small module size eases construction staging and ammonia removal.
1 : » Highest effiuent BOD/TSS concentrations :
¢ Requires maintaining conventional aeration
| trains for flow and load equalization
J o Produces very dilute sludge i
e High backwash volumes ‘
0 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
N operational experience with MBRs grows and costs continue to decrease, these O&M costs may
decrease in the future.

f Table 5-19. Summary Cost Comparison of Secondary Treatment Allernatives
- (Costs in $7,000s)

Altemative 1 - Activated Alternative 2- MBR Alternative 3- BAF |
! Sludge |
. j ‘ 4.0mgd 7.0 mgd 40 mgd 7.0 mgd 4.0 mgd 7.0 mgd |
Total Capital Cost $9,669 $24,195 $7,207 $22,450 $10,865 $15,539 |
4 Annual O&M Cost $30 $60 $24 $ 449 $84 $123
J Present Worth Capital Cost $8,939 $ 14,531 $6,664 $13,484 $ 10,045 $9,333
Total Present Worth Cost $24,586 $26,488 . $21,888
2
]
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Preliminary Recommendations

The alternatives are ranked with respect to the evaluation criteria on Figure 5-11 below.
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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 rtecommended 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 a2 new conventional
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activated sludge train will be added to achieve the additional capacity required for a 4 mgd
ADWEF.

Tertiary Treatment Alternatives

Design Criteria

Tertiary treatment options were evaluated with respect to the ability to meet two goals:

e Meet projected effluent quality requirements for discharge to the Willamette through
ultimate build-out.

e 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 Flows for Tertiary Treatment

4mgd 7 mgd
ADWF , 40 70
MDDWF 53 93
AWWF 48 84
MDWWF 79 13.9
PH 1.9 20.8

Reuse-Based Critetia

Currently, Oregon regulations for Class IV reuse water specify that disinfection, clarification,
coagulation, and filtration are required. The Otegon 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:
e Alternative 1: Improved sand filtration

e Alternative 2: Fuzzy Filters®

e Alternative 3: Actiflo®

e 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.

Altemative 1—- Improved sand filtration

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 Criteria for Dual-Media Filters.

Condition Design Filtration Rate
Average Day Dry Weather 3 gpm/sf
Peak Hour Wet Weather 6 gpm/st

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.
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Table 5-22. Facilities Required for Dua/-Media Filtration.

ftem . Unit New ni;';;:l;\tg;sv;n 40 New;;(c’n:be;:t 7.0
Duatmedia filters ‘ Number/sf . 2@ 396 each 2 @ 396 each
Backwash pumps Number/gpm 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 tecycled 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.

Actyator for ovabio Plite
4 Tovable Prate M PN

Flush Waler

Filtration
Cycle

Wash Cycle

Erah Weiery,

Figure 5-12. Fuzzy filter filtration cyc/e (courfesy of Schreiber website).

Chapter 5 - Altematives Analysis Iﬂ ( Wilsonville Wastewater Facility Plan
November 4, 2002 Page 5-31




DRAFT

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 Criterfa for Fuzzy Filters®.

Condition Design Filtration Rate
Max. Day Dry Weather 20 gpm/sf
Max. Day Wet Weather 30 gpmisf

Facilities Required/Key Design Information

Table 5-24 presents the required equipment for this system,’assumiﬁg 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 5-24. Facllities Reguired for Fuzzy Filtration.

New Facilities at | New Facilities at

tem Unit 40mgd ADWF | 7.0 mgd ADWF
Fuzzy fitters Number/sf 3@ 49 each? 2 @ 49 each?
Influent/backwash pumps Number/gpm 3@ 2400 2@ 2400
Filtered water storage Volume 5,000 gal 5,000 gal

1. Increase number of filters to 4 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
e 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 Actif/o® Tertiary Treatment.

Kem Unit New ':;::;I:be;;t 40 New ;;I'AUDGS W;t 70
Injection Tank Number 1@8.1x8.1'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@15 -

Altemative 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 MBR, the blended effluent from the
one activated shadge train and two MBR 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 requited. However, DEQ has indicated that membrane filtration
with disinfection would be an acceptable alternative as long as turbidity and £. @/ limits 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,
additonal 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 alternatives.
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Table 5-26. Advantages and Disadvantages of Tertiary Treatment Alfernalives.

facilities (coagulant feed, flocculation)

Filtration Altemative Advantages Disadvantages
Alt 1: !mproved Sand Conventional technology Large footprint - requires largest area of 4 alternatives
Filtration ) Cannot produce Class IV reuse water without additional

Alt 2. Keep existing sand
fiters, add Fuzzy Filters®

Smali footprint

Similar to conventional technology
Greatest flexibility (Jargest number
of units, adjustable filtration rate}

Relatively expensive
Requires pumping

May require coagulation and flocculation to produce

Class IV reuse water

Alt 3: Keep existing sand
filters, add Actifio®

Relatively small footprint

Relatively expensive
Requires chemical addition

Alt 4: No filters

Extremely compact - smallest
footprint of 4 altematives

May not be implemented with initial treatment plant

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. Summary Cost Comparison of Tertiary Treatment Alternatives

Altemmative 1 Improved Alternative 2- Sand Alternative 3- Sand Alternative 4- MBR
SandFiltration Filters/ Fuzzy Filters Filters/Actifio Fiiters!

4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 40 mgd 1.0 mgd
Total Capital 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 '
Capital Cost $1,680 $694 $2,491 $850 $2,636 $0 $0 $0
Total Present
Worth Cost $2,657 .$3.904 $4,176 $0

1. MBR costs included in the secondary treatment altematives

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 final use of the
effluent. Depending on the City’s decision with respect to secondary treatment and the quantity

of reuse water required, any of the following scenarios may be implemented:

e MBR selected for secondary treatment; no additional tertiary treatment and all flow
discharged to the Willamette River.

e  MBR selected for secondary treatment, and some reuse water tequired. 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
& 4 @Q f Y&" ° '
& S ~°

Evaluation YQ"

Criteria Comments
Regulatory
Compliance

. Actiflo® and MBR require the most

Operations/ operatorattention and have the
Technology

least experience.

Implementation

Construction of any altemative
can occur during the winter.

Community/
Environmental

Compatibility With
Site

Alternative 4 requires the least
amount of footprint; conventional
sand filters require the most.

Cost

Total
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Table 5-28. Design Flows for Disinfection

4mgd 7 mgd
LADWF 40 70
MDDWF 53 9.3
AWWF 48 84
MDWWF 79 139
Peak Hour 1.9 208

Design criteria for the alternatives vary significantly, and will be described with each alternative.

Alternatives Considered
Alternative 1 — Medium Pressure UV Disinfection

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 2 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 UV channel will be needed. This channel

would be identical in configuration to the existing channel.

Facilities 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 mgd 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. Facilities Required for Medium Pressure UV Disinfection.

ftem Unit New;;n%osw:t 40 New;;il:‘;;t 10
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 eatlier, 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 UV 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 UV Disinfection

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 standatd low 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. Itis 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 5-30. Facilities Regurred for Low Pressure UV Disinfection.

ftem Unit New ;;::;%e&;t 40 | Newnl;';::iilli\ul')&‘:‘;t 70
UV Reactors/Channels Number 1 1
Banks per Reactor Number 2 2
UV Lamps per Bank Number 20 20
Total UV Lamps . Number 40 40

Alternative 3 - Sodium Hypochlorite Disinfection/Sodium Bisulfite Dechlotination

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 hypochlorite for other process
needs at key locations.

Chlorine contact basins for hypochlorite 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. Sodium Hypochlorite System Sizing

4.0 mgd ADWF 7.0 mgd ADWF

Hypochlorite Storage Average Peak Average Peak
Flow, mgd 4.0 11.9 208 20.8
Dose, mg/L. 5.0 15.0 5.0 15.0
Demand, gal/day 133 1,188 234 . 2,080
Storage, days 304 3 30 3
Storage Volume, gallons : 4,003 3,564 7,006 6,239
Chlorine Contact Average Max Day Average Max Day
Flow, mgd 40 8.0 7.0 13.9
Contact Time Required, min . 60j 20 60 20§
Molume Required, gal ' 166,700 110,600, 291,700 193,500

Dechlorination is provided by feeding sulfur dioxide solution to the effluent using a chemical
induction mixer or vertical turbine mixer. Dechlorination is neatly 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. Facilities Reguired for Sodjum Hypochlorite Disinfection

ltem Unit Newni;fii%ﬁt 490 New ;;z:l‘%&:v:t 70
Chiorine Contact Basins Number/Gallons 1@ 166,700 1@ 125,000
Hypochlorite Storage Volume Gallons 4,000 7000
Storage Tanks Number/Gallons 2@ 2000 1@ 3000

Loop Pumps Number/gpm 2@ 120gph 0

Injection Pumps Number 2 2

Chemical Induction Mixers Number 4 0

Tanks for both hypochlorite 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 a2 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 dechlozination. |

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 full-scale applications in municipal wastewater treatment, exact design criteria

for peracetic acid disinfection systems atre uncertain. However, based on batch tests at a |
wastewater treatment plant in Canada’, 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 5-34. Advantages and Disadvantages of Disinfection Alternatives.

Disinfection Alternative Advantages Disadvantages
Alt 1: Medium Pressure |« Familiar to operators . High energy consumption
w . High level of treatment . Lower lamp life than Low Pressure High Output
. Provides maximum treatment in minimum | o Installation for build-out requires replacing
footprint effluent flow measurement
Alt2: 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
s Greatest flexibility (largest number of units, | e 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 onsite *  Requires chemical addition
»  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. Diwnfecsion. Water Environment & Technology, p.29-33.

Chapter 5 - Altematives Analysis m Wisonville Wastewater Facility Plan
November 4, 2002 : Page 5-39




DRAFT

Table 5-35. Summary Cost Comparison of Disinfection Alternatives
(Costs in $1,000s)
Altemative 1 — Medium Alternative 2— Low Pressure Altemnative 3 - Sodium
Pressure UV High Output UV - Rypochlorite
4.0 mgd 7.0 mgd 4.0 mgd 7.0mgd 40mgd 7.0mgd
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 $1,322 $0 $1,015 $421 $1,669 $372
Total Present Worth Cost $1.993 $1,970 $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. Constructing-a 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
dse and the O&M differential between high pressure and low pressure high output becomes

more substantal.
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Figure 5-14. Disinfection Alternatives Preliminary Evaluation
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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 16.2 mgd without impaiting 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 closet 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 L

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:
e Improvements to provide additional hydraulic capacity

e Improvements to provide additional water quality benefits

To meet these needs, four alternatives were evaluated to address these issues:
1. Alternative 1A — Add second outfall

2. Alternative 1B — Provide detention for peak flows

3. Alternative 1C — Pump through existing outfall

4. Alternative 2 — Add diffuser to existing outfall

Alternative 1A — 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 outfalls 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 1B — Provide Detention of Peak 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
(fot 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 pottion 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 Qutfall

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 5-36. CORM/IX Mode/ Scenarios and Resulls; Current Outfall Configuration

Model Effluent Effluent Ambient Ambient Temp. Dilution at Temperature
Scenario Flow (mgd) Temp.°C Velocity (ft/sec) °C RMZ Change°C
ta. Currenf 2.25 19 0.380 17 25 .08
1b. Build-out! 70 19 0.380 17 26 .08
2a. Currenf 57 17.5 1.36 111 19 33
2b. Build-ou® 20.7 175 1.36 1.1 18 .36

1. Based on average dry weather design effluent flow, 7Q10 ambient flow, and 50% percentile ambient and effluent temperature.
2. 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 Qutfall and Outfall Diffuser Construction

There are both physical and regulatory constraints associated with construction of a new outfall
or an outfall diffuser. From a regulatory standpoint, Wilsonville would have to obtain permits
involving consultadons 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 requiremients 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 headloss for a range of port sizes from 0.25 to 0.75 ft in diameter (assuming 2 10-port
diffuser).

B
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Figure 5-16. Compar/sk_m of Headloss for Various Diffuser Port Sizes

Comparison of Alternatives

Table 5-37 presents the key advantages and disadvantages of the effluent discharge alternatives.
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Table 5-37. Summary Comparison of Effluent Discharge Alfernatives

Alternative Advantages Disadvantages
1A. Second Qutfall » Can be constructed with least impact to » Difficult permitting
existing operation.

» Water quality benefits achieved due to
improved dilution with discharge through

two outfalls.
1B. Peak Flow Detention e 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 o Eliminates need for construction of e Requires new pumping station
QOutfali additional conveyance facilities

» Requires extensive retrofit of existing outfall.

e 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
o Potentially increases the allowable e Adds headloss, decreasing the maximum flow
concentration for some efftuent 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 1B 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 reasors, 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 clarifiers to the digesters. This
analysis examines future sludge thickening options.

Design Criteria

Sludge volumes were predicted by the plant mass balance model descnbed 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 clarifiers are used with an MBR, the solids concentrations in the mixed liquor are
similar to WAS concentrations from conventional secondary clarifiers. Sludge from a BAF
process, on the other hand, is very dilute, resulting in high sludge flows.

Table 5-38 shows projected sludge quantties to the thickening process under the following
conditions:

e Waste activated sludge only, from a conventional activated sludge or MBR process (primary
sludge thickened in the primary clarifiers)

e 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.
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Table 5-38. Projected Sludge Thickening Flow and Loadings

Siudge Thickening Flows and Loads

Sludge Thickening Flows and L oads - BAF

Sludge Thickening Flows and Loads

Conventional/MBR Co-thickening (WAS and Primary Sludge)
2000 Avg.  Max. Morith :Max. Week 2000 Avg. Max. Month  Max. Week 2000 Avg. Max. Month  Max. Wesk
Dry Season ' Dry:Season Dry Season
Flow " gpd 24000 258680 27120 |Flow gpd 278250 297728 314,423  |Flow gpd 35700 38,193 40,341
7SS bid 2322 2717 3367 |TSS Ib/d 2322 2717 3367 1SS bb/ld 4280 5,008 6,206
TSS % 1.2 78S % 0.1 TSS % 1.4
Wet Season , Wet Season Waet Season ,
Flow gpd 28,800 33,360 39360 |Flaw gpd 333,901 386,768 456331  [Flow gpd 42840 49623 58,548
TSS b/d 2812 3,056 3422 |TSS lbid 2612 2717 3042 |TSS lord 4,408 5,008 5607
1SS % 1.1 T8S % 0.1 78S % 1.2
4.0 mad 4.0 mod 4.0 mgd
Dry Season Dry Season Dry Season .
Flow gpd 35700 38,199 40341  |Flow gpd 568,484 608,278 642,387 |Flow gpd 59,700 63879 67 461
TSS lb/d 4,744 5,550 6879 |[TSS lb/d 4744 5550 6,879 TSS ib/d 8,799 10,295 12,759
TSS % 16 TSS % 0.1 188 % 18
Wet Season _ Wet Season Wet Season _
Flow gpd 42840 49623 58548 |Flow gpd 682,181 790,193 932314 |Flow gpd 71840 82983 97 908
TSS. Ib/d 5693 5661 7458 [TSS Ib/d 4886 5,550 6215 TSS Ib/d 9,063 10,295 11,527
TSS % 186 RESSS % 0.1 TSS % 15
7.0 md 7.0 mod 7.0 mgd
Dry Season Dry Season Dry Season
Flow gpd 47 300 50611 53449 |Flow gpd 987537 1056865 1115917 (Flow gpd 83,400 95 658 101,022
7SS Ib/d 8241 9,642 11949 |TSS Ib/d 8,241 9,642 11949 |TSS lb/d 15350 17 960 22,258
TSS % 2.7 1SS % 01 TSS % 2.1
Wet Season Wet Season Wet Season
Flow gpd 56,760 66747 77572  |Flow gpd 1,185,045 1372677 1519581 |Flow gpd 107,280 124 266 146 616
7SS ib/id 9,889 11570 12955 |TSS lb/d 8,488 9,642 10796 |TSS b/d 15811 17 960 20,109
7SS % 2.1 1SS % 0.1 TSS % 18
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Sludge thickening faciliies must be sized based on the following redundancy criteria:

e Unit processes must handle solids associated with wet-weather maximum-month flows with
the largest unit out of service

e  Unit processes must handle solids associated with wet-weather maximum-week flows with
all units in service

e 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 shudge in
the primary clasfiers), and co-thickening of primary and secondary sludge.

Thickening in the existing GBT's 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).

1f 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. ' |
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Table 5-39. Capacity of Existing Facilities to meet Future Thickening Needs

ludge Thickening Flows and Loads - Conventional/MBR

4.0 mad Max. Month | Max. Week

Flow gpm 144.7 170.8 =
Req'd width m 1.0 11 i
Added width m - - ’

Flow gom | 1918 263 [
Req'd width m 13 15 ‘
Watded width m - -

1Sludge Thickening Flows and Loads ~ Co-thickening

#.0 mad Max. Month | Max. Week ;;
Flow gpom | 2420 2856
Req'd width m 16 19

Waded width m ar -

7.0 mgd

Flow gpm 3624 4276

Req'd width m 24 29

Added width m 09 -

Option 1A — 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 odots.

Option 1B — Co-thickening of primary and secondary sludges _ i

This is a vadation 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 ptimary 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-m belt) units ‘
* Adding another 1.5-m GBT. —
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Comparison of Alternatives
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Table 5-40 presents the key advantages and disadvantages of the three sludge thickening

alternatives.

Table 5-40. Summary Comparison of Sludge Thickening Alternatives

Alternative Advantages Disadvantages
1A. GBTs — conventional e Smallest number of GBTs required Requires two processes {0 be operated
secondary/MBR sludge only for thickening (primary clarifiers and

GBTs)

Covering of primary clarifiers is required
to address potential odors from sludge
thickening

1B. GBTs - Co-thickening of primary and
secondary (conventional/MBR) sludges

Reduces volume of solids sent to
digester; less digester volume required

Primary clarifier operation can be

" optimized for clarification

Requires additional equipment or
extended thickening hours

The costs of the alternatives are presehted in Table 5-41.

Table 5-41. Summary Cost Comparison of Thickening Alternatives

(Costs in $1,000s)
Altemnative 1A - GBTs Altemnative 1B - GBTs (Co-
(Conventional/MBR) 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 $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 clarifiers 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 crteda.
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Figure 5-17. Sludge Thickening Alternatives Preliminary Evaluation

Evaluation é"' 3 NA

Criteria d v’f Comments
Regulatory
Compliance

R Co-thickening requires operation of an

Operations/ additional GBT.
Technology
Implementation ‘ ‘

. Co-thickening requires primary sludge
Community/ ‘ O handling, which has the potential to
Environmental produce odors.

- ) Co-thickening requires a larger footprint
Compatibility With ‘ D than other options.
Site
=
@ C

Worse

Better

Doe0CeO®

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 5-42. Design Flows for Solids Stabilization.

Condition Units Average Max. Month Max. Week
40 mgd

Summer

Flow Gpd 20,800 22,256 23,504
1SS ib/d 8,427 9,860 12,219
AN ib/d 6,591 7,711 9,557
Winter

Flow Gpd 24,960 28,912 34,112
TSS lbid 10,112 11,832 13,247
VSS Ib/d 7,909 9,254 10,361
7.0 mgd

Summer . .

Flow Gpd 36,200 38,734 40,906
TSS Ib/d 14,690 17,187 21,301
VSS Ib/d 11,480 13,432 16,646
Winter

Flow Gpd 43,440 50,318 59,368
TSS Ib/d 17,628 20,625 23,093
VSS Ib/d 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:

e Vector attraction reduction (VAR). Volatile solids (VS) must be reduced by 38 percent.

e 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 Satmonelia 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 critetia rather than pathogen concentrations.

Redundancy criteria for digestion and solids handling processes are as follows:

- o Handle wet weather maximum-month flow with largest unit out of service

e 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:

e Alternative 1: Aerobic Digestion (Class B Biosolids)

o Alternative 2A: Anaerobic Digestion (Class B Biosolids)

o Alternative 2B: Anaerobic Digestion with Prepasteurization (Class A Biosolids)

e 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 5-43. Design criteria for aerobic digestion.

Parameter Minimum Value
HRT — maximum month 401
HRT — maximum month; one digester out of service 402
Temperature 68°F
1 Wet season loading rate

2 Dry 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). Operatinga
high temperature process in the existing basin may not be feasible, and through sharing a
common wall with the primary clarifiers, 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. Itis assumed that the new d1gesters will be 55 feet square with a 35-foot sidewater
depth. The square aerobic digester configuration is used to provide for compact construction.

Table 5-44. Facilities required for Alternative 1.

ltem Unit New Fac:l:boi';:t 4.0 mgd New FacuIAﬁDo;cv;lt 7.0 mgd
Aerobic digesters Number/dimensions 1@55ftxs5ftx35' ft 1@55 ftx 55 ftx 35' ft
Blowers Capacity 6,700 scfm 11,700 scfm

Sludge feed pumps Number/gpm 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:

e 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.

e 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 requite 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,) and 30 to 40 percent carbon dioxide (CO,). 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 loop can cause scaling in
the heat exchangers and associated piping. Required cleaning frequencies range from 1 to 10
years ot 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 ate 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,PO,), is
common in anaerobic digesters and ancillary piping due to the high levels of soluble ammonium
and phosphorus in anaerobic digesters. Struvite formation is especially common in plants with
biological phosphorus temoval, but can be minimized with proper design.

Altermative 2A — Anaerobic digestion (Class B biosolids)

Table 5-45 summarizes the design criteria for this alternative.
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Table 5-45. Design criteria for anaerobic digestion.

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
| r B4.0 mgd 7.0 mgd J

1,000,000

800,000

600,000

400,000 A

Total Digester Volume, gallons

200,000

Maximum Month (20  Maximum Week (17 Maximum Month Firm
days) days) (15 days)

Design Criteria
Frgure 5-18. Digester Vo/ume Requirements for Anaerobic digestion Alternalives.

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 5-46. Anaerobic Digester Gas Production and Energy Valve.

Volatile Sofids Gas Production Energy Value Heat Loss/Sludge
Destruction (%) (cfiday) (MBTUlyr) Heating (MBTUlyr) Percentage Excess
4.0 mgd '
50 50,571 11,114 4,570 59%
60 60,901 13,337 4570 66%
70 71,051 15,560 4570 1%
7.0 mgd
50 88,396 19,359 7,776 60%
60 106,075 23,230 7,776 67%
70 123,754 27,102 7,776 1%

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 5-47. Anaerobic Digestion Facilities Required.

ltem Unit New Facilities at 4.0 mgd New Facilities at 7.0 mgd

ADWF ADWF

Anaerobic digesters Number/diameterfliquid height 2 @ 45 ft diax 30 ft high 1@ 45ftdiax 30 ft high

Digester mixers Numberhp 2@50 1@50

Heat exchangers Number, 1000 BTU/hr 2@500 . 1@500

Boilers Number, 1000 BTUNr 2 @550 1@ 550

Gas storage Volume (cf) 20,000 36,000

Sludge feed pumps Number/gpm 2@ 200 1@200

Option 2B — Anaerobic Digestion with Prepasteutization (Class A Biosolids)

Option B is identical to Option A except it includes facilities for prepasteurization of raw sludge
prior to digestion. Only pasteurizaﬁon 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
fequired, 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)]. Itis defined as maintaining the sludge temperature at or above 70°C
(158°F) for at least 30 minutes. Under this alternative, the fecal coliform or Sa/wonelia 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 alternatives fcontinuved)

Altemative Advantages Disadvantages

2B. Anaerobic digestion with o Fewer restrictions on final enduses | » Increased capital costs
prepasteurization (Class A of Class A biosolids, which may . . -

biosolids) facilitate management of the final Requires speciaized heal exchangers

biosolids product
Smaller footprint than Alt 2C.

No additional odors — completely
enclosed process

No restrictions on application

and proprietary process equipment
Energy intensive

2C. Anaerobic digestion with
thermal drying/pelletizing (Class A
biosolids)

Fewer restrictions on final end uses
of Class A biosolids, which may
facilitate management of the final
biosolid product

Lowest truck traffic at plant site for
biosolids transport

Potentially most marketable end
product

Most easily stored biosolids product
Greatest volume reduction

No restrictions on application

Full utilization of digester gas

Highest cost altemative
Very energy intensive

Lowest final sludge volume; lowest
storage requirements

Foul air emissions from dryer
Potential explosion hazard due to dust

Table 5-51 summarizes the costs of the alternatives. A detailed cost analysis is included in the

appendix.

Table 5-51. Summary Cost Comparison of Solids Stabilization Alternatives

(Costs /n $1,000s)

Altemative 1a Alternative 1b- Alternative 2A - Altemative 2B - Altemative 2C — Anaerobic
Aerobic Digestion | Aerobic Digestion | Class B Anaerobic | Anaerobic Digestion/ Digestion/ Drying
using Exist. with all New Basins Digestion Prepasteurization
Basins

40mgd | 70mgd | 40mgd | 7.0mgd | 40mgd | 7.0mgd | 4.0mgd | 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 $28 | $206 | $m9 | s | se5 | $116 | $140 | $166 $ 281 $330
O&M Cost
Present
g:gg;, $1,723 | $1,152 | $3.481 $1,152 $4,449 | $1,085 | $6,431 $1,085 $9,023 $1,085
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:

e Class A alternatives (2B and 2C) offer easier regulatory compliance, but are more
complicated to operate and maintain.

e Because Wilsonville’s solids flows are relatively small compared to the size of drying
equipment available, implementation of Alternative 2C cannot be logically phased.

e 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.

e 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 2
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 AufoTherm™ pasteurization vessels
(courtesy of Chicago Bridge & /ron website).

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 5-48. Facilities Regquired for Pasteurization.

tem Unit New Facilities at 4.0 New Facilities at 7.0
mgd ADWF mgd ADWF
Pasteurization building Dimensions 40ftx 40 ft -
Pasteurization vessels Number/volume 3 @ 6,300 gal —
Mixers Number/hp 3@10hp —
Heat exchangers Number 2 -
Sludge grinder Number/hp 1@5 -
Pumps Number/gpm 3 @ 100 (sludge) —_
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Operational Issues

Since there are few pasteunzauon facilities in North Amenca information on operational issues
is scarce. Pasteurization facilities require a relatively complex heat exchange loop 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 Thermal Drying/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).”*

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 digeston prior to drying is assumed.

Manufacturess 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 dtying 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 2 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.

3US 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 2 single-pass unit and will be
hauled by truck and land applied.

e Operation — To simplify controls and operations, the drying process should be synchronized
with the dewatering process. Dryers and their wet scrubbers/regenerative thermal oxidizers
(RTO) 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™:

* 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.

e 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.

e Dustless product — dried biosolids must be dust free to eliminate problems in storage and
handling.

e Ability to dissolve in soil - dried biosolids must dissolve in soil over time to release nutrients
into solution for plant uptake.

e Odor free — to prevent odors at the plant and the final disposal site, the final product must
be as odor-free as possible.

e 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
commerdially 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, 4t ed., vol. IIL
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Table 5-49. Facilities Required for Thermal Drying.

item Unit New Facilities at 4.0 mgd New Facilities at 7.0 mgd
‘ ADWF ADWF
Solids Dryer Number @ (ton/day) 2@7 -
Feed hopper Number 1 —
Wet scrubber (RTO) Number 1 —
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 5-50. Comparison of advantages and disadvantages of
solids stabilization alternatives

Alternative Advantages Disadvantages

1. Aerobic digestion (Class B e Least amount of capital - » Increased energy use for aerobic
biosolids) expenditures solids stabilization

o Small footprint required with e 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 tand application
Difficult to meet VAR requirements

Foaming problems typically more
severe than anaerabic digestion

2A. Anaerobic digestion (ClassB | »  Lowest present worth cost « Potentially higher operations cost due
biosolids) e Greater VSS destruction than to long distance hauling
aerobic digestion ¢ Potential new odor source at the plant
o Easier to meet VAR requirements site
than aerobic digestion « Increased management, permitting,
e Lessenergy use and lower and tracking required for Class B
biosolids

operating costs due to gas recovery

Site restrictions for land application
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Figure 5-20. Solids Stabilization Alternatives Preliminary Evaluation
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Dewatering and Dewatered Biosolids Storage Alternatives

Design Criteria
Dewatering/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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e 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 shudge.

e 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.

e Solids retention time (SRT) — long activated sludge SRTs can be difficult to dewater. -

e 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 filtrate/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 2 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 concluded 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. Digested Biosolids Flows and Loads.

DRAFT

38% 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 Ib/hr 1,036 1,213 1,503 1SS Ib/hr 898 1,051 1,302
TSS % 4.2% TSS % 37%
4.0 mgd - Wet Season 4.0 mgd - Wet Season
Flow gpm 59 68 80 Flow gpm 59 68 80
TSS Ib/hr 1,244 1,455 1,629 TSS Ib/hr 1,078 1,261 1,412
TSS % 4.2% TSS % 37%
7.0 mgd - Dry Season 7.0 mgd - Dry Season
Flow gpm 86 92 97 Flow gpm 86 92 97
TSS Ib/hr 1,807 2,115 2,621 1SS Ib/hr 1,566 1,833 2,211
TSS % 4.2% TSS % 3.6%
7.0 mgd - Wet Season 7.0 mgd - Wet Season
Flow gpm 103 119 141 Flow gpm 103 119 141
TSS Ib/hr 2,169 2,537 2,841 TSS Ib/hr 1,880 2,199 2,462
TSS % 4.2% 1SS % 3.6%

The volume of dewatered cake produced depends on the type of dewétering/ drying 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 and Loads.
Condition Units 15% Cake 25% Cake 90% Cake

4.0 mgd

Flow Gpd 5,756 3,453 959

1SS Ib/d 7,205 7,205 7,205

7.0 mad

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):

o Alternative D1 — Rotary press dewatering

Alternative D2 — Centrifuge dewatering

o
o Alternative D3 — Belt filter press dewatering
o

Alternative S1 — Keep all existing liquid biosolids storage; add cake storage

B
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o Alternative S2 — Cake storage for ultimate needs; limited liquid biosolids storage
o Alternative S3 — Dried/palletized biosolids storage

Altemnative D1— Rotaty 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.

Figure 5-21. Multi-Channel Rotary Press (courtesy of Fournier 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.
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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
dewatering processes.

Table 5-54. Facilities Required for Rolfary Press Dewaltering.

New Facilities | New Facilities
tem Unit at 4.0 mgd at 7.0 mgd
ADWF ADWF
Rotary Presses Number/channels 1@4 1@4
Fittrate Equalization Tank Volume 23,000 gal 17,000 gal
Filtrate Pumps ' Number/gpm 2@15 1@15
Potymer Feed System (including pumps, mixing tanks, and mixers) |  Number/(Ib/hr) 2@10 1@10

Alternative D2— Centrifuge Dewatering

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 requites 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 inchade Humboldt and Sharples.

Centrifuge design is based on the solids feed rate, as rated capacity is specified by the

manufactuter. 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’. 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% ed. WEF Manual of Practice 8, 1998.
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Table 5-55. Facilities Reguired for Centrifuge Dewatering.

DRAFT

lem Unit New ;;g';'\bbﬁt 4.0 New ;;glgibo;sv;:t 70
Centrifuges ~Number / (Ib/hr) 2@ 1,400 1@ 1,400
Centrate Equalization/Storage Volume 23,000 gal 17,000 gal
Centrate Pumps Number/gpm 2@15 1@15
Polymer Feed System (including pumps, mixing Number/gpm 2@25 1@25
tanks, and mixers)

Altemative D3 — Belt Filter Press Dewatering

‘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 m 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 Belt Filter Press Dewalering.

ftem Unit New':gzll:lne:v:t 4.0 | New ;;:I'gevsv:t 1.0
Belt Filter Presses Number/width 1@15m 1@15m
Filtrate Equalization Volume 42,000 gal 36,000 gal
Filtrate Pumps Number/gpm 2@50 1@50
Polymer Feed System (including pumps, mixing tanks, Number/gpm 2@25 1@25

and mixers) ~
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Alternative S1— 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 arid area (e.g. Eastern Oregon) is also possible

during the winter.

Restrictions on biosolids hauling and application are as follows:

e 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.

e 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.

e 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 2 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. Facilities Required for Cake Solids Storage, Keeping A/l Liquid Biosolids
Storage.
. New Facilities at 4.0 mgd New Facilities at 7.0 mgd
Item Unit ADWF ADWF
Cake Storage Volume, cy 3,009 3,217
Cake Storage Building Area/Depth 4,100 sf/20 ft 4,400 sf/20 ft
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Figure 5-22 - Cake Sforage Building

Alternative S2— Phase Out Liquid Biosolids Production, Add Cake Storage

This alternative is very similar to Alternative S1 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 5-58. Facilities Required for Cake Solids Storage, Phase-Out of Liguid Biosolids

Storage.
tem Unit New Facilities at 4.0 mgd ADWF | New Facilities at 7.0 mgd ADWF
Cake Storage Volume 3,383 ¢y 3,327 cy
Cake Storage Building AreafDepth 4,600 sf/20 ft 4,500 sf/20 ft
Liquid biosolids storage tank | Number/diameterfliquid height 1@ 45 ftdiax 30 ft high —

Alterative 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:

e (Class A biosolids — no regulations regarding site restrictions, etc.

e Some farmers are less willing to accept dried solids. However, in general, dried biosolids are
more marketable than cake solids.

e 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 procutrement
contract. Costs presented earlier for thermal drying facilities do not include storage.

Table 5-59. Facilities Regquired for Dried Brosolids Storage.

tem Unit | New Facilities at 4.0 mgd ADWF | New Facilities at 7.0 mgd ADWF
Dried biosolids storage (silo/hopper) | Volume 356 ¢y ‘ 265 cy
Cake solids storage (hopper) Volume 96 cy Tcy

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 So/ids Dewalering

Alternatives.
Alternative Advantages Disadvantages
1. Rotary Press * Lowest capital expenditures « Few municipal installations
Dewatering ¢ Enclosed-no additional odors e May not produce high solids content cake with
« Energy efficient - dewatered primary/WAS
« Low speed rotation-less maintenance * . Sole source equipment
2. Centrifuge ¢ Best performance (e.g. cake solids * Energyintensive
Dewatering . concentration) of three alternatives e Difficult maintenance
* Enclosed-no additional odors « Building requires additional structural support
* Easily automated e Startup and shutdown can take up to an hour
o Lower equalization volume than BFPs
3. BeltFilter Press o Similar operation to existing GBTs « Notenclosed, odor issues
Dewatering « Process can be visually inspected o More fillrate generated, larger equalization tanks
and pumps
» Requires protection of belts-additional grinder,
efc.
e Frequent maintenance
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Table 5-61. Comparison of Advantages and Disadvantages of B/osolids Storage

Alternatives.
Altemative Advantages Disadvantages
1. Keep All Liquid Storage, Add *  Greatest flexibility o Largest footprint
Cake Storage o Most operational complexity
2. New limited fiquid storage, Add | e  Space savings over Alt 1. o Need some liquid biosolids storage for equalization of
Cake Storage digestion and dewakring
o Most difficult product handling (all cake solids)

3. Dried Biosolids Storage + Lowest odor potential ¢ Combustion hazard

e Smallest storage

volume/footprint required
e 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 5-62. Summary Cost Comparison of Dewatering Alternatives
(Costs in $1,000s)

Alternative 1~ Rotary Press Altemnative 2 - Centrifuge Alternative 3 - Belt Filter Press
4.0 mgd 7.0 mgd 4.0mgd 7.0 mgd: 4.0 mgd 70mgd
Total Capital Cost $2,861 $1,243 $6,423 $2,014 $3.837 $1,099
Annual O8M Cost $98 $146 $135 $1A $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 Biosolids Storage Alfernatives
(Costs in $1,000s)

Alternative 1 - Existing Liquid/ Alternative 2- New Liquid | Alternative 3- Dried Biosolids
New Cake /New Cake Storage
4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd? 7.0 mgd’
Total Capital Cost $2,479 $2,718 $4,037 $2,878 $0 $0
Annual O&M Cost $5 $8 $3 $5 $3 $5
Present Worth Capital Cost $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 stabifization altenative 2C.

Preliminary Recommendations

Dewatering

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 2 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 final 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
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Figure 5-24 shows a comparison of sludge storage options with respect to the evaluation criteria.
Dewatered solids should be stored in 2 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

s

D
Jeb
e

)
%6
)
8
%

Evaluation N N7 4

Criteria v}j W Comments
Regulatory
Compliance

Alternatives including both liquid
and cake storage will be slightly
more complicated to operate

Operations/
Technology

Implementation

Higher storage volumes could

Community/ result in higher volumes of truck

celocleefo:
eleoeeoee
olojeojojooe

Environmental traffic
Compatibility With
Site
Cost
Total
Worse Better
-

DeocCe

Biosolids Management Program

The City currently has a Class B biosolids land applicatdon 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) - 0.81 267 2.54 2.01
Nitrate (% dry weight) 0.00 0.10 0.02 0.04
Ammonia (% dry weight) 0.70 1.26 143 1.03
Phosphorus (% dry weight) 0.79 1.35 1.77 1.30
Potassium (% dry weight) 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 Ib N//acre. This is consistent with the planning value of 80 Ib 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 Ib
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 influent 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 Beneficial Reuse Considerations

Class B Liquid Biosolids o 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 o Most stringent requirements with respect to acceptable land application sites.

o Lowers volume of sludge to haul, possibly facilitating application on sites farther from the
treatment plant.

*  Provides aproduct that may be more marketable to farge commercial land application
programs (i.e., eastem Oregon)

Class A Dewatered Biosolids o 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 » Leaststingent requirements with respect to acceptable land application sites.

o May be the most marketable product, however detailed market analysis would be required
prior to 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:

e Disposal of biosolids on agricultural land owned by 3" party (current practice)
e Disposal of dewatered biosolids at a landfill
e Disposal on City-owned land that is leased to farmers

e 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:

e Phase L: 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:

e Provide chemical coagulation

e 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 prograin in the future:

1. Reduce contaminant loading to the river during the summer permit season
2. Reduce hydraulic loading to the outfall during the winter peak flow season
Summer Water Quality-Ddven 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 I'V reuse water for irrigation or process needs.
Contact would start with the following types of potential customers:

e Golf courses

e Athletc 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-Dtrven Reuse

Reuse can also be used as a tool to reduce peak flows through the outfall at ultimate build-out.
As described eatlier, 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 itrigation 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 transmissivity 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 hypochlorite feed or
on-site generation system. Flow will need to be diverted to effluent chlotination 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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Headworks
Phase 1 Phase 2 Phase 3
2004 2015 2015

Excavation $ 8,000 | $ -19
Structure $ 212,800]$% -13 -
New Flow Split $ 75,000 | $ -19$ -
Piping and Valving $ 25,000 | $ 75001 $ 7,500
Screen $ 2340001 % 234,000 | $ 234,000
Washer Monster . $ 84,000 | $ -19% -
Add'l Equipment (Conveyer) $ 25,000 | $ 25,000 | § -
Sitework @ 20% $§ 1327601 % 53,3001 $ 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 ltemized (30% of B) $§ 267,438|9% 119,250 | § 108,000
Subtotal B $ 1,158,898 $ 516,750 | § 468,000
Mobilization and Bonds (8% of A) $ 92,712 $ 413401 § 37,440
Contractor's Overhead and Profit (15% of A) $ 173835| 9% 775131 § 70,200
Subtotal C $ 1,425445| % 635,603 | $ 575,640
Engineering, Legal, Admin. (25% of C) $ 356,361|9% 158,901 | § 143,910
Total Capital Cost $ 1,781,806 $ 794503 | $ 719,550
Present Worth Capital Cost $ 1,647,380 | $ 477,158 | $ 432,143
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Immediate
Improvemert Improvements Altemative 1 Alternative 2 Alternative 3A Altemative 3B |
4.0 mgd 7.0 mad 40mad | 7.0mgd 4.0 mgd 1.0 mgd 4.0 mgd 7.0mgd
Piping Mods $ 50,000
Scum frough flushing $ 50,000
Primary Clarifiers
General Conditions $ 50000]$ 25000|$ 2000001 $ 35000f{$% 20,000
Demolition $ 100,000 $ 100,000 $ 150,000
Equipment $ 24000018 120000%$ 320000} § 160000|$ 320,000
Concrete $ 2000001 $ 100,000 $ 150,000
Misc. Items $ 100000} % 50,000 $ 100,000
lPiéiné and Valving $ 130000f$ 65000)% 170000} % 100000{$ 170000
Covers $§ 351800)% 175900]$ 351800)% 175900
$ 5000008 25000$% 150001 $ 10000|$ 15000
$ 130000]$ ©65000]$ 170.000] $_100000}$ 170,000
$ 200000]$ 100000]$ 50000f $ 150,000
$ 20000{$ 220000]$ 110000 | § 239360} $ 196180}$ 2293601$ 351808 3000008 -
$ - 1% 165000} % 825001$ 2025001 $ 111000]$ 202500]% - 13 - 18 -
$__7933811% 80669413 806694
$§ 2494801% 249480 $ 249480
$ 291060f% 291060{$ 291060
$ 69889|$ 83202]$ 83202
$ 1081081$ 108108] $ 108,108
$ 74844 |§ 7484413 74844
$ - 18 - 18 - $ - 18 - 48 - 1§ 31735318 322677} § 322677
$ - 13 - 18 - $ - 19 =13 -1 1085241% 108524} $ 108,524
$ 120000 [ $ 14850001 $ 742500 | $ 1,6386601 $ 1,288,080 $ 1,578,660 | $ 2223719|$ 2224588 $ 2,044,588
$- 3600018 445500) 8 222750 | $ 4915981 $ 386424|$ 473598i$ 667116 |$ 6673771 % 613377
$ 156,000 | $ 1,930500) $ 965250 | § 2130258 | $ 1,674504] $ 2052258 |§ 2,890,835 | § 2,891,965] § 2,657,965
$ 12480 1%  1544401% 772201% 1704211 $ 133960f¢ 1641813 2312671% 2313571 % 212637
$ 2340018 289575} 6 14478818 319539) $ 251,176|$ 307.833[$ 433625{% 433795|3% 398,695
$ 199880 | $ 2374515] $ 1,187,258 | $ 2620217 $ 2.055640) $ 2524277 § 3555727 | § 3557117} $ 3,
$ 4797018  593629| 8 205814 1$ 65505413 51491008 63106913 888932|$ 889279} $ 817324
$ 239850 {$ 29681441 $ 14840721 $ 32752721 $ 2574550 | § 3,455347 | § 4,444658 | § 4,446,396 | $ 4,086,621
$ 239850 $ 2744200]$ 891,300 | $ 3028200 $ 9,546200( $ 2,917,300 | § 2,669,300 $ 4,110.900 | $ 2,454,300
13 261418 653513 34851 % 52281(% 3485]% 86738 80791 % 14138
$ 4800] % 720018 6400) $ 9600}$ 640018 930418 29041 % 5808
$ 2040) $ 5100 |8 21601 $ 54001 $ 21601 608418 121691 8 - 18355/
$ 4423813 88476( $ 162206
$ - 1$ 9454| ¢ 18835|$ 12045]$ 20228]$ 12045/$ 68299|% 111627|$ 200,506
$ 94,404 $ 120280 $ 120,280 $ 1,114,669
$ - $ 255973 $ 274905 $ 928209 $ 2724948 |
$ . |s 2838604] $1147273 ] $ 3148480 $ 1,829.405| ¢ 3.037580] $ 3,597,509 | § 5225569 ] $ 5,179.248 |
$ 239850 ( $ 3985877 1 $ 4969,585] § ) 6635089 ] § 10,404,817 |
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Alternative 1 - Activated
Improvement Sludge Alternative 2 - MBR Altemnative 3 - BAF
4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd
Aeration Basin Tank $ 1,200000{$% 3200000{$ 1200000)% - 1% - 1% -
“|Secondary Clarifier $ 1,300,000 $ 2600,000]$ 1300,000]3$ - 13 - 13 .
Treatment Equipment (MBR, BAF) $ - 1% - i$ - |$ 8400,000}% 1,890,000 $ 2,520,000
Other Equipment (Pumping, Blowers,etc) |$ 800,000 {$ 2,000,000 | $ - 13 - $ 10000001 § 2,000,000
RAS/WAS Pump Station $ - $ 825000} % - $
Flow Split Modification $ 50,000 $ 80,000 ] $ - $ 80,000
Piping and Valving $ 1250004 $ 250,000 | § 80000}$ 1250001% 150,000) $ 175,000
Primary Effluent Pumping $ - 18 - |$ o - b 200,000] $ 160,000
Backwash Storage $ - 13 - 13 - 13 - |$ 450000} % 450,000
Sitework @ 20% $ 695000]% 1,775000{¢$ 532000f$ 150,00018% 7540001 % 1,061,000
Electrical and Controls@ 30% of equipment | $ 667,500 [ $ 1455000 | § 414000 $ 2557,500 (% 912,000| $ 1,408,500
Subtotal A $ 4837,500 | $ 12,105,000 | $ 3,606,000 | § 11,232,500 | $ 5436,000] $ 7,774,500
{Misc. Costs Not ltemized (30% of A) $ 1451250 |$ 3631500} $ 1,081,800 1% 336975019 1630,80019% 2,332,350
Subtotal B $ 6288750 % 15736500 | $ 4,687,800 | $ 14,602,250 | $ 7,066,800} $ 10,106,850
Mobilization and Bonds (8% of B) $ 503100]$ 12589201% 3750241% 1,168180[% 565344} % 808,548
Contractor’s Overhead and Profit (15%ofB) | $ 943313|$ 2360475|8 703,170}% 2190338 $ 1,0600201$ 1516,028
Subtotal C ) $ 7,735163 | $ 193558951 $ 5765994 | § 17,960,768 | $ 8,692,164 $ 12,431,426
Engineering, Legal, Admin. (25% of C) $ 1933791 (% 48389741% 144149918 449019218 2173041]$ 3,107,856
Total Capital Cost $ 9668953 | $ 24,194,869 ] $ 7,207,493 | $ 22,450,959 | $ 10,865,205] $ 15,539,282
Present Worth Capital Cost $ 8939500 [ $ 14,530,800 | $ 6,663,700 | $ 13,483,500 | $ 10,045500] $ 9,332,500
O&M Costs
Energy $ 79131% 13696 { $ 791318 13,696 | $ 10,939 $ . 16,722
{Materials $ 16,000 § § 400001 % - $ 420,000($ 57,8001 $ 90,400
Labor $ 62401 % 62401 % 15,600 § § 15,600 | $ 15,6001 $ 15,600
Chemicals $ -13% -13 -18 -1$ -19% -
Annual O&M Total $ 30,153} $ 59936 | $ 23513|$ 449296 $ 84,339) $ 122,722
Q&M Present Worth (4%, 13 years) $ 301,098 $ 234793 $ 842,182
O8&M Present Worth (4%, 20 years) $ 814545 $ 6,106,074 $ 1,667,830
Total Present Worth $ 9240598 | $ 15345345 $ 6898493 | $ 19,589,574 | $ 10,887,682 $ 11,000,330
Total Alternative Present Worth $ 24585942 | $ 26,488,067 | $ 21,888,011
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Tertiary Treatment Alternatives

Improvement Alternative 1 Alternative 2 Alternative 3
4.0 mgd 7.0 mad 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd

Filtration Facilities
Excavation
Demolition
Equipment $ 12200018 75000]% 470,000) $ 360,000}$ 297,000
Concrete $ 71000)$ 48,000 $ 346,500
Steel $ 350001$ 24,000
Labor $ 258000f§% 172,000($% 5850018 43,700($ 112,000

|Piping and Valving $ 168,000]1$ 100000}$ 750004 $ 50,250($ 128,700
Pumps $ 25000f$ 15000} $% 40,000]$ 26,800{$% 89,100
Housing $ 400,000
Sitework @ 20% $ 1358001$ 8680001% 128700f$ 96,1501 % 194,660
Electrical and Controls @ 30% of equipment | $  94500§$ 57000f$ 175500)1% 131.115]% 258,390
Subtotal A $ 009300|$ 577800|$ 1347700{$ 708015}$ 1426350} $ -
Misc. Costs Not Itemized (30% of A) $ 2727900$ 173340|$ 4043101 $ 212405{% 427905{% -
Subtotal B $1,182000]$ 751,140{$ 1,752,010 % 920420 |$ 1,854,255 $ -
Mobilization and Bonds (8% of B} $ 94567|$ 60091]3 140161}8% 73634j% 1483401% -
Contractor's Overhead and Profit (15% of B) $ 177314§8$ 112671|$ 262802 $ 138063($ 278,138]9% -
Subtotal C ) $ 14539718 9239021$ 2154972 $ 1,132,116 | $ 2,280734 } $ -
Engineering, Legal, Admin. (25% of C} $ 363493|$ 230976[$ . 538743]1$ 283029|$ 570,183 |%
Total Capital Cost - $ 1817463 $ 1154878 | $ 2693715} $ 141514518 2,850917 ] $ -
Present Worth Capital Cost $1680300]$ 693600!$ 2490500 $ 849900 |$ 2,6358001}$ -
O&M Costs
Energy $ 17671 $ 2,7381% 7008§% 11680]% 92271% 18454
Materials $ 53251 % 8,554 | $ 58501% 1022118 1029613 10,296
Labor $ 17891 % 302519 42004 % 70001% - 596213 121479
Chemicals $ 4851 1% 50,125
Annual O8M Total $ 88811$ 14317|8$ 1705818 28901 $ 30,336 $ 91,05
O&M Present Worth (4%, 13 years) $ 83683 $ 170,335 $ 302,924
O&M Present Worth (4%, 20 years) $ 194573 $ 392,767 $ 1,237,461
Total Present Worth $1768983]$ 888173|$ 2,660835| $ 1242667 | $§ 2938,724 | $ 1,237,461
Total Alternative Present Worth $ 26571551 $ 3903502 $ ) 4,176,185
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Altemnative 1 - Medium Altemnative 2 - Low Pressure Alternative 3 - Sodium
Improvement Pressure UV High Output UV Hypochlorite
.4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mqd
Demolition $ 50,000 § $ - $ 50,000 ) $ - 13 - $ -
Chlorine Contact Channel $ 92200]% $ 92200]$ - 1$ - 18 -
Chlorine Contact Basin $ - 13 - i3 - 1% - |$ 29100008 190,500
UV Disinfection Equipment $ 289000]% $ 233903|$ 2339031% - 18 -
Flow Split $ 50,000 | $ -
Flow Metering Equipment $ 2000018 - |3 - 13 - 13 - 13 -
Storage Tanks $ - 13 - 13 - 13 - 13 6,0001 $ 4,500
Storage Building $ - 13 $ - 1% - 1% 2250000 % -
Pumping and Piping $ - 19 - 13 - 13 - {$ 5720018 -
Sodium Bisulfite Feed $ - 13 - 1% - 13 - 1$ 50600%% 19,000
Misceflaneous Equipment $ - 13 - 13 - 13 - 1% 1440018 - -
Sitework @ 20% $ 100240 1 $ - $ 75221 $ 46,781 | $ 104,400] $ 39,000
Electrical and Controls@ 30% of equipment 1$ 1143601 $ B E 97,831 % 70,171 1% 1548001 $ 57,150
Subtotal A $ 7158001 $ - $ 549454($ 350854{$% 903400] $ 310,150
Misc. Costs Not temized {30% of A) $ 21474043 - $ 16474618 1052561 % 2710201 $ 93,045
Subtotal B $ 930540({$ - |$ T3901]|$ 4561111$1,174420]$ 403,195
{Moabilization and Bonds (8% of B) $ 74443 ) % - b 571121 % 3648919 9395418 32,256
Contractor’s Overhead and Profit (15%ofB) | $ 139581} $ - b 107,085} $ 68,417 % 176,163} § 60,479
Subtotal C ) $ 114456418 . $ 878098|$ 561,016 | $ 1,444,537 495,930
Engineering, Legal, Admin. (25% of C) $ 28614118 - $ 219524 $ 140254 % 361,134 $ 123,982
Total Capital Cost $ 1430705)$ - $ 1097622|$ 701,270 $ 1,805671} § 619,912
Present Worth Capital Cost $ 1328001]$ - $ 10148001 % 4212001 $ 1,669,400} $ 372,300
O&M Costs
Energy $ 120751 $ 24150 | $ 7913 | $ 13,696 | $ 57511 $ 10,064
Materials $ 2000 | $ 4000 [ $ 1600 § 3,200 $ 25001 $ 3,500
Labor $ 6240 | $ 6240 | $ 12,480 | $ 6,240 | $ 9,360] § 9,360
Chemicals $ -13 -1$ -3 -1$ -1$ -
Annual O&M Total $ 203151 $ 34390 $ 21993| $ 2343%6($ 17611]$ 22,924
O&M Present Worth (4%, 13 years) $ 202,858 $ 219615 $ 175,855
O&M Present Worth (4%, 20 years) $ 467,371 $ 31442 3 311,542
Total Present Worth $ 15256581 % 467371 | $ 1234415 8% 735621 | $ 1,845255] $ 683,842
_|Total Alternative Present Worth $ 1,993,030 $ 1,970,036 | $ 2,529,097
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Sludge Thickening Alternatives

DRAFT

\
Alternative 1A Altemnative 1B
Improvement GBTs (conventional/MBR) GBTs (Co-thickening)
4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd
GBTs and associated facilities
GBTs ' $ - $ - $ 250,000} % - |
Housing $ - $ - $ 465000 % -
Piping and Valving $ 50,000
Sitework @ 20% $ - $ - $ 1530001 % -
Electrical and Controls @ 30% of equipment $ - $ - $ 75,000| $ - ‘
Subtotal A $ - $ - $ 993,000| % -
Misc. Costs Not ltemized (30% of A) $ - I3 - |s 297900($ - |
Subtotal B $ - $ - $ 1,290,900 $ -
Mobilization and Bonds (8% of B) 3 - $ - $ 103,272 $ -
Contractor's Overhead and Profit (15% of B) $ - 3 - $ 193,635|$ -
Subtotal C $ - $ - $ 1,587,807} $ -
Engineering, Legal, Admin. (25% of C) $ - $ - $ 396952]% -
Total Project Cost ' $ - $ - $ 1,984,800] $ -
Present Value Project Cost $ - $ - $ 1,835,100} $ -
0O&M Costs '
Energy $ 1,120 $ 22401 $ 22401 $ 3,360
Materials $ 25001 $ 50001 9% 50001 $ 7,500
Labor $ 18,7201 $ 37,440 $ 374401 % 56,160
Polymer $ 58911 % 10,9481 $ 10,1751 $ 18,788
Annual O&M Total $ 22,3401 $ 446801 % 44680] $ 67,020
Q&M Present Value (4%, 13 years) $ 557267 $ 1,114,534
O&M Present Value (4%, 20 years) $ 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

Impt Alternative 1 Alternative 1 Alternative 2B
4.0 mqgd 7.0mgd 7.0 mgd 4.0 mqd 7.0 mgd
Digesters :
Process equipment $ 60000($ 60,000 ] § $ 60000}8 $ 1700001 % 85000 $
Digester tanks $ 635000]$ 635000]%$1270,000]8$ 6350004$ $ 760000]$ 380,000 $
Piping and Valving $ 10000]$ 10,000} $ $ 1000018 $ 330001 8% 16500 $
Misc. ltems $ 610001]$ 61,000} $ 100000}$ 61000]$ $ 1840001 % 92,000 $
Controf building
Process equipment $ $ 116000¢$ 58,000 3
Housing $ $ 500000
Piping and Valving $ 3 94000 | $ 47,000 $
Class A Alternatives
Process equipment $ 715000
Sitework @ 20% $ 1532001% 153,200]$ 302,000]$ 153,200 $ 514400018 135700
Electrical and Controls @ 30% of equipment | $ 393001 $ 39,3001 $ $ 39300 $ 39360018 89,600
‘|Subtotal A R $ 9590008 959,000 | $ 1,884,000 | $ 959,000 $ 3.480,000| $ 904,000
Misc. Costs Not ltemized {30% of A) $ 287700|¢ 2877001$ 565200]% 287700 $ 10440001 $ 271200
Subtotal B $1,247,0001$ 1,247,000] $ 2,449,000 | $ 1,247,000 $ 4,524,000) $1,175,000
Mobilization and Bonds (8% of B} $ 997601% 997601 $ 19592018 99760 $ 3619201 % 94,000
Contractor's Overhead and Profit (15%of8) | $ 1870501$ 1870501 ¢ 367,350 $ 187,050 $ 6786001 8% 176250
Subtotal C . $1,533810 | $ 1,533,830 | $ 3,012,270 | § 1,533,810 $ 5,564,520 | $1,445,250
Engineeri al, Admin. (25 $ 383453 3834531 ¢ 753068} $ 383453 3! § 361313
Total Project Cost $1917,263|$ 19172631 $ 3,765,338 | $ 1,917,263 $ 6,955,650 § 1,806,563
Present Value Project Cost $1.772,600|$ 1,151,500} $ 3,481,300 | $ 1,151,500 $ 6,430,900] $ 1,085,000
O&M Costs
Energy $ 101741]% 1258121]8$ $ 91073 $ 49077 $ 53,890
HMateriaIs $ 169801}$ 231071 % $ 20,129 $ 1311918 15917
Labor $ _109170|% 146895} $ $ 125595 $ 77,4901 $ 96060
Annual O&M Total $ 227891|% 29581418 $ 236797 $ 1396861 $ 165867
O&M Present Value (4%, 13 years) $5684,725 $ 4,468,440 $ 3484471
O&M Present Value (4%, 20 years) $ 7,394,757 $5919,429 $4,146,342
Total Present Value $7,457,325 | $ 8,546,257 | $ 7,949,740 | $ 7,070,929 $ 99153711 $5,231,342
Total Alternative Present Value 3 16,004,000 | $ 15,021,000 $ 15,147,000
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Sludge Dewatering Alternatives

Alternative 1

Alternative 2

Alternative 3

Improvement Rotary Press Centrifuges Belt Filter Presses
4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd 4.0 mgd 7.0 mgd

Dewatering Facilities .
Equipment $ 418000| $ 432300 § $1,375000] $ 7150001$ 715000 $ 357,500
Pipe and Valves 5 76142|$ 46153 | $ 792191 $ 59953( % 88,763 $ 65600
Odor Controt $ 175,000 $ 175,000 b 175,000
Dewatering Building b 400,000 $ 685,000 b 420,000
Sitework @ 20% (if appropriate) $ 213,828 $ 462,844 $ 279,754
Electrical and Controls @ 30% of equipment $ 148243]$ 143536 | $ 436266 $ 232488|$ 241131} % 126,930
Subtotal A $14,431,200 | $ 622,000 | $3,213,300] $ 1,007,400} $ 1,919,700§ $ 550,000
Mobilization and Bonds (8% of B) $ 114496 | $ 49760 | $ 257,064 80,592 153,576 | § 44,000
Contractor's Overhead and Profit (15% of B) $ 2146801 $ 93300 | $ 4819951 % 151,110 2879551 82,500
Subtotal B 51,760,400 | $ 765,400 | $ 3,952,400 | $ 1,239,100 | $ 2,361,200} $. 676,500
Misc. Costs Not Itemized (30% of A) $ 5281201 $ 229530 | $1,185720] $ 371,730 708,360 $ 202,950
Subtotal C $2,288520 | $ 994,630 | $5,138,120] $ 1,610,830} $ 3,069,560} $ 879,450
Engineering, Legal, Admin. (25% of C) $ 572430 | $ 248,658 | $ 1,284,530 $ 402,708 | 7673901 § 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 $2,644900 | $ 746,700 | $5,938,100( $ 1,209,300 [ $ 3,547,500] $ 660,200
O&M Costs :
Energy $ 1,755} $ 2284 |$ 23769)% 31.726|$ 54791 % 7,558
Materials $ 51921 % 72181 % 8231] % 97831 $ 8170} $ 10,932
Labor $ 32500]$ 37000]% 45000)% 497401 70410| $ 87,555
Polymer $ 58006|$ 99732 |% 580961$% 99732]% 58,096§ % 99,732
Annual O&M Total $ 97543 $ 146234 | $ 135095 $ 190,981 1421551 $ 205,776
O&M Present Value (4%, 13 years) $ 2,433,199 $ 3,369,949 b 3,546,040
0&M Present Value (4%, 20 years) $ 3,655,546 $ 4,774,133 $ 5,143,981
Total Present Value $ 5,078,099 | $4,402,246 | $9,308,049| $5,983,433|$ 7,093,540} $ 5,804,181
Total Alternative Present Value 3 9,480,000 | $ 15,291,000 $ 12,898,000
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Sludge Storage Alternatives

DRAFT

. Alternative 1 Altemative 2
Add Cake Storage, Add Cake Storage, Alternative 3
improvement Keep Liquid Storage Phase-Out Liquid 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]1% 880,000} $ 920,000 § $ 900,000
Equipment $ 280,000 1% 320,000 $ 300,000 § § 360,000
Sitework @ 20% $ 56,0001$ 6400019 60,0008 72,0001 $ - 18 .
Electrical and Controls @ 30% of equipment § 840001% 960001% 90,0001 % 108,000 § $ - 18 -
Subtotal A $ 1,240,000 | $ 1,360,000 $ 2,020,000} $ 1,440,000 $ - | -
Misc. Costs Not Itemized (30% of B) $ 3720001 $ 408000 $ 606,000 | $ 432,000§ § - I3 -
Subtotal B $ 1,612,000 $ 1,768,000 | $ 2,626,000 | § 1,872,000] $ - 1 -
Mobilization and Bonds (8% of B) $ 12896013 141440} $ 210,080 $ 149760 | $ - 13 -
Contractor's Overhead and Profit (15% of B) $ 241800]% 2652001} $ 393900 § 280,800 $ - 13 -
Subtotal C $ 1982760 | $ 21746401 $ 3,229,980 | $ 2,302560 | $ - 13 -
Engineering, Legal, Admin. (25% of C) $ 49569013 5436601 $ 807,4951% 5756401 $ - 13
Total Capital Cost $ 2478450 $ 2718300 $ 40374751 8 2,878,2001 $ - 13 -
Present Worth Capital Cost $ 2,291,466 | $ 1632541 | $ 3732873} 8 ‘4,728572| $ - 13 -
O&M Costs
Energy
Materials
Labor $ 525018 750018$ 3,0001$ 45001 % 3,0000% 4,500
Annual O%M Total $ 5250 1% 750041 % 3,000)1% 45001% 3000] 8% 4 500
O&M Present Worth (4%, 13 years) $ 130,961 $ 74,835 $ 74835
O&M Present Worth (4%, 20 years) $ 187485 $ 112,491 s 112,491
Totai Present Worth $ 24224271 $1820025] $ 3,807,707 1 $ 184106318 7483518 112491
Total Alternative Present Worth 5 £242453| S 5648771| S 187,326
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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 defined 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 I-5. An aerial view of the plant (take prior to the most recent plant
expansion) is shown in Figure 6-1. Residential neighborhoods ate 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. Minot
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 Restrctions

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 6-1. Setback and height restrictions for public facilities in Wilsonville.

Minimum setback distance as measured from property lines
Front and rear yards 30 ft
Sideyards 10 ft
Maximum height 35ft

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 Ovetlay 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), ripatian 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 resousces
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
g 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 cotner 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.

Geotechnical 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 constructlon

Proximity to Existing Sttuctures

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 structutes.
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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 critera for plant staff. Preference is given to site layouts that keep similar units
relatively close to one another.

Coanstruction Phasing /Sequencing

Continued operation of existing treatment facilities during the construction of new fadilities 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. v

Biosolids Dewatering and Centrate/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. Siding
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 digestets.
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 thitd 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 clarifiers will make the design of the flow control structure less difficult..
Geotechnical 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.

Headworks

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 UV disinfection channel is assumed to be loéated 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 fadilities 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 Ovetlay 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 1
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 1 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 1 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, requiting 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 UV
disinfection channel. Alternative 1 will most likely require shoring around all new anaerobic
digestion facilities, the new liquid 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 ctiteria
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

Lighting Impacts

|
The plant site layout alternatives are similar with respect to potential odor 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 same 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 loop around the Filtration
Building and the Dewatering Building. Access for chemical deliveries would be similar for both
alternatives. '

Coanstruction 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 1 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/ o 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 ate commonly used in wastewater treatment. MBRs and Fuzzy Filters are new to the
wastewater 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 thitd phase of improvements will provide capacity
through build-out at the high projections (ADWF conditions of 7 mgd, 14,900 1b/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 Ib/day BOD and
8,600 Ib/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 1 Phase 2 Phase 3
Studies/ Solids dewatering pilot study 1. Phase 2 predesign 1. Phase 3 predesign
Predesign Membrane bioreactor (MBR) pilot study

oo s w N2

Effluent filtration (Fuzzy Filter®) pilot study
Willamette River TMDL evaluation

Odor analysis (optional)

Biosolids Management Plan

7. Phase 1 predesign, including:

e  Hydraulic analysis

«  Geotechnical analysis for dewatering
and excavation sheeting/shoring

Engineering/
Capital Projects

Design and construction of;
1.
2,

Nk

Lime feed and storage system

Step feed modifications to the secondary
treatment activated sludge system

Primary sludge piping modifications
Dewatering facility

Temporary dewatered cake storage
Expanded/enclosed headworks
New effluent filtration

Design and construction of:

1.

w

o

Primary clarifier modifications, demolition
of aerobic digesters

Aeration basin
Secondary clarifier

Modifications to existing UV channel and
new UV channel

Anaerobic digesters and a control building
Liquid biosolids storage tank

Permanent dewatered cake storage and
odor control

Design and construction of:
1. Headworks expansion
2. New primary clarifier

3. Conversion of two
aeration basins to
MBRs

New Fuzzy Filters®
New anaerobic digester
New dewatering unit
Cake storage expansion

No o s
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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.

e 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
digesters and using the structures entirely for primary clarification. Required improvements for
4 mgd capacity include:

e 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. :

e 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 clarifiers will be
taken offline sequentially after construction of the new digester complex and after step feed
modifications to the activated studge system.. Primary treatment will be limited duting
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.

Chapter 7— Recommended Plan I_DR Wilsonville Wastewater Fadlity Plan
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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
ptimary clarifiers are allowed to operated at overflow rates currently seen by the single primary
clarifier, 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 Wilsonville has permanently switched its potable water soutce 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
1b/day BOD, 8.600 Ib/day TSS) capacity include:

e Addition of step feed provisions to increase capacity in the existing basins.

e Addition of a third conventional secondary treatment train (activated sludge basin and
secondary clarifier).

¢ Addition of RAS/WAS pumps and blowers associated with the thitd train (to be housed in
existing building.)

Chaptef 7 - Recommended Plan : H)R Wilsonville Wastewater Facility. Plan
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* Addition of a lime silo and lime feed system.
e Initiate pilot testing of an MBR unit to provide capacity for future expansion in excess of
8,600 Ib/day BOD. :

If pilot testing demonstrates that MBR technology is viable, required improvements for 7 mgd
(14,900 Ib/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.

Secondary Treatment Improvements Implementation
(BOD, TSS)
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+ |and Two MBR Trains
20000
T Capacity of Two
& T |Adlivated Sludge Trains
2 +  land One MBR Train
2 15000
S E
Q T |Capacity of Three Activated Studge 3
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Year
I —eo— Low Flow Projection —a— High Flow Projection ]
Figure 7-5. Secondary Treatment Capacity and Phasing
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 chemical feed system for coagulation.
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Required upgrades for 7 mgd capacity include construction of additional Fuzzy Filters®.

Figure 7-6 shows cutrent and projected future effluent filtration capacity.

Effluent Filtration Improvements Implementation
(Flow)
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Figure 7-6. Effluent Filter Capacity and Phasing
Disinfection

Design Basis: BOD/TSS

The recommended plan for disinfection involves continued use of medium-pressure UV
technology. Required upgrades for 4 mgd capacity include:

e Modifying the existing UV channel to treat a peak flow of 10 mgd by removing the existing
Parshall flume.

e Adding new effluent flow metering.

e Adding a second medium-pressure UV channel and UV system.

Upgtades 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
clarifiers. 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

Chapter 7 - Recommended Plan I_DR ’ Wilsonville Wastewater Facility Plan
November 4, 2002 : Page7-10



DRAFT

future pasteurization facilities. Required improvements for a maximum month wet weather
solids loading of 10,100 Ib/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 1b/day requires construction
of a third anaerobic digester.

Figure 7-8 shows the cutrent and future digester capacity.

MMWW TSS, Ib/day

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 Ib/day (equivalent to 4 mgd ADWF capacity) are as follows:

e Additon of two dewatering units (centrifuge, belt filter press, or rotary press).

e Construction of a dewatering building to house dewatering equipment and centrate/filtrate
storage facilities and equipment.

Required facilities for ultimate buildout (17,400 1b/day MMWW 'TSS, equivalent to 7 mgd
ADWTF) capacity are as follows:

e Addition of one dewateting unit (centrifuge, belt filter press, or rotary press).
e 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 Ib/day MMWW influent
TSS include: ‘ .

e Construction of a cake storage building with a capacity of 3,383 cubic yards.

e 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 potental to produce noticeable offsite odors.

In addition to the new processing and étorage 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 Improvemehts (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.

e 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:

o Increasing the headworks capacity and enclosing the headworks

o Modifying primary sludge piping ’

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

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 clarifiers 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 the clarifier expansion until 2010 will result in 2 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 1b/day influent BOD, and 8,600 Ib/day influent TSS. These improvements are
needed by 2010, and include improvements to all plant processes that were not addressed in
Phase 1.

e 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 1b/ 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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Figure 7-10. Schedule for Implementation of Phase 1 and Phase 2 Improvements

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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Facility Planning/Approval

Phase 1 Engineering Studies

Phase 1 Predesign

Phase 1 - Immediate Needs
Design
Bid/Award
Construction

Phase 2 - Near-term needs
Predesign
Design
Bid/Award
Construction
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Phase 1 - Immediate Needs

In the course of developing the facility plan, several deficiencies in Wilsonville’s wastewater
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 Wilsonville has already
proceeded with a plan to provide near-term odor improvements. This project is called the 2002
Wilsonville WWTP Odor Control Improvements project.

Predesign Studies

¢ 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.

e Plant odor analysis. Additional sampling for plant odors should be performed during the
warm 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.

e 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.

e 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 TMDL 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.

e Membrane Bioreactor (MBR) pilot study: Testing the feasibility of an MBR process at
Wilsonville will provide project-specific design ctiteria 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.

e Predesign for Phase 1and 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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Engineering/Capital 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 Wilsonville’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 fine 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., landfilling). Ultimately, the City needs to provide 6 months of onsite storage .
for dewatered biosolids. To delay this cost, a2 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.
Loading from the storage area into haul vehicles will also be 2 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
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clarifiers. 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 summmer.

¢ 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.

e Disinfection. One new UV channel and a2 medium-pressure UV system will be
constructed. A fter bringing the new system online, modifications to the existing channel
and system will be made to increase the capacity to 10 mgd peak flow.

e 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.

e 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.

e Primary treatment. One new primary clarifier will be constructed.

e 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.

o Effluentfiltration. Additional Fuzzy Filters® will be constructed in the filtration buﬂdmg
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 1 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. Thete 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 Phase2 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 $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 ap}‘)roved 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.

A
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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, industdal, 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 E — 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 conttibute 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 1 - 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 I-5 interchange. Itis
assumed to not contribute flow to the sanitary system.

Area K — This area has been designated for “tfiver-focused development”. Half of the area is
assumed to develop at 2 moderate density of 6-7 DU/acre

Area L — This area is assumed to develop at half of the Metro density, ot 5 DU/acre.
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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 270
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, Ib/day 8,580
Maximum month TSS loading, Ib/day 8,580
Liquid 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 Overfiow Rate, gpd/sf, both units in service
At ADWF 975
At AWWF 1,240

Note: Design ratings as specified in the record drawings set{CH2M Hill, 1998).




Description 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 SRT, days, MMDWF 8
Design SRT, days, AWWF 3
Design MLSS, mg/L, ADWF 3340
Design MLSS, mg/t, AWWF 2520
Aeration Blowers
Number 3
Type Multistage Centrifugal
Capacity, Ibs O2/day 9,700
Total connected hp 525
Secondary Clarifiers
" Number 2
Type Circular
Diameter, ft. 70
Sidewalter Depth, ft. 16
Surface Area, ea., sf. 3,850
Volume, ea, gal. 460,600
Overflow Rate, gpd/sf, both units in service
At ADWF 350
At AWWF 445
Filters
Number 3
Type Traveling Bridge
Total Area, sf. 1,188
Basin Geometry, ea., ft. 44x9x6
Loading, ADWF, one unit out of service, gpmi/sf 25
Min. Backwash Surface Loading Rate, gpm/sficell 25
Disinfection '
Type Ultraviolet
Channels 1
Delivered Dose, mW-s/SQcm for 200/400 FC 31
Detention Time, sec. 17
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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
Motor hp 10
Waste Sludge Pumps
Number < 2
Type Screw Centrifugal
Capacity, ea., gpm 100400
Motor hp 5
WAS/Biosolids Thickening
Number 2
Type Gravity Belt
Size 15m
Hydraulic Loading, gpnvm at 0.5% feed concentration 150-200
Digesters )
Number 2
Type Aerobic
Total Volume, gal. 862,000
Digester Concentration, % 25
Digestion retention time, days 23
Design temperature, Deg. C 25-30
Volatite 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 34




Suppoit Systems Unit Process Criteria

Plant Water Pumps
Number 2
Type Centrifugal
Capacity, ea., gpm 300
Motor hp 15
Piant Drain Pumps
Number 2
Type End-suction Centrifugal
Capacity, ea., gpm 200600
Motor hp 25
Sodium Hypochlorite Feed Pumps
Number
Capacity, gph
" Polymer mix/ffeed units
Number 2
Capacity, ibs/day 10

}
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Dry Weather {year 2000)

ProcessilL.oading Units ADWF MMDW MWDW
Summary Processes
Influent 1
Flow mgd 2.02 215 229
Biochemical oxygen demand concentration mg/t 248 248 248,
Total suspended solids concentration mg/t 254 254 254
Percentage of total solids consisiting of volatile solids % 80 80 80
Ammenia concentration mgit. 24 24 24
Total Kjetdaht Nitrogen mg/l. 35 35 35
Phosphorous concentration mg/t 73 73 7.3.
Alkalinity concentration mg/L 100 100 100
Screening and Grit 1
Number of grit units none 1 1 1
Grit removal rate cu yrd/MG 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 1
Number of primary clarifiers none 2 2 2
Diameter ft 42 42 42
Depth ft 11 11 11
TSS removal efficiency % 55 55 55
BOD removal efficiency % 25 25 25
Primary sludge TSS concentration % 4 4 4
Skimmings cu fYMG 1 1 1
Clarifier Area (Total) sq ft 2,771 2,771 2,771
Clarifier Volume (Total) cu ft 30,480 30,480 30,480
Hydraulic Surface Loading Rate gpd/sq f 733.6 780.4 830.7
HRT he 2.692 2.531 2377
Solids Loading Rate Ib/sq fud 1.582 1.683 1.793
Weir Loading (single side) gpd/ft 7,675 8,165 8,692
Aclivated Sludge 1
Number of basins none 2 2 2
Length fl 155 155 155
Width ft 20 20 20
Depth ft 15 15 15
Liquid temperature (4 20 20 20
Oxygen field transfer efficiency as percentage per unit depth above the diffusers %Rt 15 1.5 1.5
Dissotved oxygen setpoint mg/L 2 2 2
02 for nitrification none 4.57 4.57 4.57
Nitrogen in VSS gN/g VSS 8.00E-02 8.00E-02 8.00E-02
Basin Volume (Total) Mgal 0.6956 0.6956 0.6956
Sludge Age (w/o darifier) days 10 10 10
Sludge Age (w/ clarifier) days 11.97 12.08 12.19
Minimum Nitrification SRT days 11.39 11.39 11.39
Hydraulic Retention Time he 7.116 6.745 6.386
MLSS mg/L 3,892 4,138 4,403
FIM Ib BODAb VSS/d 0.1884 0.1885 0.1885
Observed Growth Yield b V§SMb BOD 0.5308 0.5306 0.5304
Carb 02 Required b 02/1b BOD 1.033 1.032 1.031
Total O2 Required b O2/b BOD 1.033 1.032 1.031
Oxygen Uptake Rate mgiLh 2438 25.9 27.54
Diumal OUR Peak mgih 32.91 34.96 37.17
Air Required SCFM 1,981 2,104 2,237
Air Energy Required bp 94.33 100.2 106.5
Secondary Sedimentation 1
Number of secondary darifiers none 2 2 2
Diameter ft 70 70 70
Depth ft 16 16 16
TSS concentration in liquid effluent stream mg/t 6 6 6
Clarifier Area (Total) ’ sq ft 7,697 7,697 7,697
Clarifier Volume (Tota!) cuft 123,200 123,200 123,200
Hydraulic Surface Loading Rate gpd/sq ft 302.4 319.2 3373
Solids Loading Rate Iblsq ft/d 13.85 15.54 17.46
Weir Loading (single side) gpd/ft 5,292 5,586 5,902
HRT (w/ recyde) 1 6.731 6.379 6.04
HRT (w/o recycle) he 9.498 8.999 8.516
RAS Concentration mg/l. 13,340 14,200 15,130
Max SV? Allowed mlU/g 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 influent % 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
Filter run time hr 24 24 24
Backwash rate gpnv/sq ft 18 18 18
Backwash duration min 15 15 15
Area (total) sq ft 1,188 1,188 1,188
Hydraulic Loading (avg) gpm/sq ft 1.361 1.436 1.517
Hydraulic Loading (1 off line) gpm/sq ft 2.041 2.154 2276
Backwash Flow (avg) gpm 2228 2228 2228
Backwash Flow {instantaneous) gpm 7,128 7,128 7.128
Sludge Thickening 1
Number of centrifuges none 2 2 2
BOD concentration in centrate stream mgit. 800 800 800
Capacity per centrifuge gpm 200 200 200
Polymer dose Ib/dry ton 9.2 9.2 9.2
TSS removal efficiency % 95 95 95
Thickened sludge TSS concentration % 4 4 4
Firm Installed Capacity gpm 200 200 200
Total Installed Capacity gpm 400 400 400
Siudge Digestion 1
Number of digesters none 1 1 1
Diameter ft 75.12 75.12 75.12
Depth ft 13 13 13
Percentage of VSS destroyed during digestion % 38 38 38
Supemnatant flow as a percentage of influent flow % (1] [V 0
BOD concentration in supematant stream mg/L o 4] V]
Digester Volume (total) 1000 cu ft 57.62 57.62 57.62
Detention Time days 32.88 30.9 29.02
Organic Loading Rate ib BOD/1000 cu f/d 33.65 35.91 38.34
Solids Loading Rate b VSS/1000 cu f/d 59.75 63.58 67.7
Sludge Digestion 2
Number of digesters none 1 1 1
Diameter ft 75.12 75.12 75.12
Depth ft 13 13 13
Percentage of VSS destroyed during digestion % 38 38 38
Supernatant flow as a percentage of influent flow % [} 0 0
BOD concentration in supematant stream mg/L 1] 0 0
Digester Volume (total) 1000 cu ft 57.62 57.62 57.62
Detention Time days 32.88 30.9 29.02
Organic Loading Rate Ib BOD/1000 cu f/d 17.02 18.11 19.29
Solids Loading Rate b VSS/1000 cu fvd 37.05 39.42 41.97




Wet Weather (2000)

Process/l.oading Units AWWF MMWW MWWW
Summary Processes
Influent 1
Flow mgd 242 2.79 33
Biochemical oxygen demand concentration mg/L 248 248 248
Total suspended solids concentration . mg/L 254 254 254
Percentage of total solids consisiting of volatile solids % 80 80 80
Ammonia concentralion mg/L 24 24 24
Totat Kjeldahl Nitrogen mg/L 35 35 35
Phosphorous concentration mght 73 73 7.3
Alkalinity concentration mg/L 100 100 100
Screening and Grit 1
Number of grit urits none 0o 0 0
Grit removal rate cu yrdMG 0 0 [
Screenings removal rate cu yyd/MG 0.56 0.56 0.56
Number of screen units none 1 1 1
Grit Production cu yrd/d [s] [+] Q
Screenings Production cu yrd/d 1.364 1.57 1.855
Primary Sedimentation 1
Number of primary clarifiers none 2 2 2
Diameter ft 42 42 42
Depth ft 11 11 "
TSS removal efficiency % 45 45 45
BOD removal efficiency % 23 23 23
Primary sludge TSS concentration % 4 4 4
Skimmings cu fYMG 1 1 1
Clarifier Area (Total) sqft 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
Solids Loading Rate b/sq f/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 155 155 165
Width ft 20 20 20
Depth ) ft 15 15 15
Liquid termperature C 17 17 17
Oxygen field transfer efficiency as pescentage per unit depth above the diffusers %Mt 15 1.5 15
Dissolved oxygen selpoint mg/L 2 2 2
02 for nitrification 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) Mgal 0.6956 0.6956 0.6956
Sludge Age (w/o clarifier) days 8 8 8
Studge 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 mgiL 4,374 5,030 5,936
FiM ib BOD/b VSS/d 0.209 0.2093 0.2099
Observed Growth Yield Ib VSSAb BOD 0.5982 0.5973 0.5956
Carb 02 Required Ib O2/b BOD 0.9881 0.9859 0.9828
Total 02 Required b O2/1b BOD 0.9881 0.9859 0.9828
Oxygen Uptake Rate mg/Uh 28.88 33.17 39.11
Diumal OUR Peak mg/th 38.98 44.79 528
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 ft 70 70 70
Depth ft 16 16 16
TSS concentration in liquid effluent stream mght 6 6 6
Clarifier Area (Total) sqft 7,697 7,697 7.697
Clarifier Volume (Total) cu ft 123,200 123,200 123,200
Hydraulic Surface Loading Rate gpd/sq ft 354.1 401.8 467.7
Solids Loading Rate ib/sq fUd 18.24 23.78 3262
Weir Loading (single side) gpdit 6,196 7,032 8,184
HRT (w/ recycle) hr 5.745 5.067 4358
HRT (w/o recycie) ‘hr 8.112 7.148 6.142
RAS Concentration mglL 14,970 17,260 20,430
Max SV Allowed mUg 66.79 57.92 48.96




Wet Weather (2000}

Process/Loading Units AWWF MMWW MWWW
Summary Processes
Split Box 1
Return activated sludge rale as a percentage of activated sludge influent % 40 40 40
Sand Filtration
Number of filtration units none 3 3 3
Surface area per unit sqfit 396 396 396
Depth in 30 30 30
Filter run time hy 24 24 24
Backwash rate gpm/sq ft 18 18 18
Backwash duration min 15 15 15
Asea (lolal) sqft 1,188 1,188 1.188
Hydraufic Loading (avg) gpmv/sq Rt 1.593 1.808 2.104
Hydraulic Loading (1 off fine) gpmisq ft 2.39 2712 3.156
Backwash Flow (avg) gpm 222.8 2228 2228
Backwash Flow (instantaneous) gpm 7,128 7,128 7,128
Sludge Thickening 1
Number of centrifuges none 2 2 2
BOD concentration in cenbrate stream mg/L 800 800 800
Capacily per centrifuge gpm 200 200 200
Polymer dose tbidry ton 73 7.3 73
TSS removat efficiency % 95 95 95
Thickened sludge TSS concentration % 4 4 4
Firm Installed Capacity gpm 200 200 200
Total Instailed Capacity gpm 400 400 400
Sludge Digestion 1
Number of digesters none 1 1 1
Diameter R 75.12 75.12 75.12
Depth f 13 13 13
Percentage of VSS destroyed during digestion % 38 38 38
Supematant flow as a percenlage of influent flow % 0 1] 4]
BOD concentration in supematant stream mg/t. 1] 1] 0
Digester Volume (total) 1000 cu ft 57.62 57.62 57.62
Detention Time days 27.8 2413 20.42
Organic Loading Rate b BOD/1000 cu ft/d 42.19 48.91 58.18
Solids Loading Rate Ib V§5/1000 cu f/d 70.2 80.85 95.53
Sludge Digestion 2
Number of digesters none 1 1 1
Diameter ft 75.12 75.12 75.12
Depth ft 13 13 13
Percentage of VSS destroyed during digestion % 38 38 38
Supematant flow as a percentage of influent fiow % 0 0 o
BOD concentration in supematant stream mg/t 1] 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 Ib BOD/1000 cu ft/d 20.19 2326 27.49
Solids Loading Rate Ib VSS$/1000 cu fvd 43.52 50.13 59.23




Summary for ADWF

Process Flow BOD TSS VSS
mgd gpm mg/t | bid mgll. | Ibid mg. | g

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
Screening 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 2033 . 1412 251.4 4,263 258.5 4,382 206.6 3,503

Effluent (Liquid/First) 2.025 1,407 189.3 3,197 116.7 1,972 93.32 1,576

Effluent (Solid/Second) 7.23€-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 93.32 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 3,802 106,600 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 (Sofid/Second) 0.957 664.6 6,189 49,400 13,340 106,500 10,310 82,290
Spiit Box 1

influent 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 80,700

Effluent (Solid/Second) 1.86E-02 12.89 6,189 958 13,350 2,066 10,310 1,596
Sand Filtration

Influent 2.328 1,616 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 2228 33.76 90.3 31.03 83 23.97 64.13
Plant Discharge 1

Influent 2.007 1,394 1 16.74 2 33.47 1.545 25.86
Sludge Thickening 1

Influent 1.86E-02 12.89 6,189 958 13,350 2,066 10,310 1,596

Effluent (Liquid/First) 1.27E-02 8.804 800 84.58 976.9 103.3 754.7 79.8

Effluent (Solid/Second) 5.88E-03 4.085 17,800 8734 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 7211 20,610 2,253 12,110 1,323
Landfill 1

Influent 1.31E-02 9.103 6,596 7211 20,610 2,253 12,110 1,323



Summary for MMDW

Process Flow BOD TSS VSS
mgd gpm mglt | b mg/l | ibid mg/L | Ibid

Mixing Unit 2 ’ -

nfluent 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 1,502 251.1 4,529 258.6 4,664 206.8 3,728

Effluent {Liquid/First) 2.162 1,502 251.14 4,529 . 2586 4,664 206.8 3,728
Primary Sedimentation 1

Influent 2.162 1,502 251.1 4,529 2586 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

Influent 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 1165 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 -

Influent 2.457 1,706 5684 1165 6 122.9 4.635 94.97

Effluent (Liquid/First) 2.136 1,483 1 17.81 2 35.63 1.545 27.52

Effluent (Solid/Second) 0.3208 22238 36.87 98.64 32.64 87.31 25.21 67.45
Plant Discharge 1

Influent 2.136 1,483 1 17.81 2 35.63 1.545 27.52
Sludge Thickening 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 1

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
Mixing Unit 6

Influent 7.69E-03 534 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

Effiuent (Solid/Second) 1.40E-02 9.686 6,596 767.3 20,610 2,398 12,110 1,408
Landfill 1

Influent 1.40E-02 9.686 6,596 767.3 20,610 2,398 12,110 1,408

i
i
i
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Summary for MMWW

Process Flow BOD TSS VSS
mgd apm mgl | Ibid mg | b mgi. | Ib/d

Mixing Unit 2 .

Influent . 279 1,938 248 5,771 254 5,910 203.2 4,728

Effluent (Liquid/First) 2.804 1,947 250.7 5,863 260 6,080 207.8 4,858
Screening and Grit 1

Influent 2.804 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

Influent 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 1

Influent 4.363 3,030 2,401 87,350 5,028 182,900 3,860 140,400

Effluent (Liquid/First) 4.363 3,030 2,320 84,420 5,030 183,000 3,859 140,400
Secondary Sedimentation 1

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 1937 6 154.8 4.603 118.7

Effluent (Solid/Second) 1.27 882 7,951 84,230 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 Fiitration

Influent 3.093 2,148 751 1937 6 154.8 4.603 1187

Effiuent (Liquid/First) 2772 1,925 1 2312° 2 46.24 1534 35.47

Effluent (Solid/Second) 0.3208 2228 63.77 1706 40.57 108.5 31.12 83.26
Plant Discharge 1

Influent 2772 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 (Liquid/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 )

Influent 1.79E-02 124 18,920 2,818 40,000 5,958 31,270 4,658

Effluent (Solid/Second) 1.79E-02 124 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) 1.79€-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 1,73
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Appendix D — Outfall Inspection Report
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DATE:  June2s, 2001

TO: Beather Stephens
HDR Engineeving, nc,
Suite 500 ‘
10300 5W Greenburg Rosd
Portland, OR 97223

FROM:  Merita Kay Trohimovich \‘\\{XQ

RE: City of Wilsonvills Outfall Inspectien
FILE:  HDR.O04

ces fila

OUTFALL DESCRIPTION - “

The City of Wilsénville WPCF outfall is located in the Willamette River. The outfall was exisoded from
asidcbank outfall to-a submerged, single port ousfall i 1981. The extension was ascompliched by
slbowing the sxfsting sidebank outfall snd extending the pipe approximately 40 feet-offshore. The area
of the elbow wwas then encased in concrsts to provide armbring, enchioring and stability. The concréte
snchoring was clearly visible at the river’s edge on the date of the-tnspecticn. The tonerete anchoring I3
shewn on Phowo 1. The majority of the outfall extension is below the tiver bottom.

DIVELOG '

The {nspection Was completed the aftemoon of Juns 7, 2001, The diva inspestors were Bill Fox and
‘Merita Trohimovich. The divers accessed the river fion thie shorelive. Tha divers were equipped with
- underater camera, Currents were minimval during the faspection River stage on June 7,2001 was
vaported at 4.07 feet at the United Sidies Geological Secvice (USGS) gage. station 14211720 Willamette
‘Rivér at Portiand, OR. The gage at this lguation s 1.35 feet above sea Jevel:

“Thie cutfall is noted as being approwimately 40 feet offthore from the elbow: An anghor line was sa1.28 &
guide for thie divers upstream and 40 feet offshiose of the approximate location of the ¢lbow. Rbodamine
W dyw was injscted into the effluent following UV disinfoction to ald the divers in loceting the outtall
iid to heip detect leaks. Only-one dys phane wras observed i the river Gorn the surface and doring the
uadersater investigation. This judiestes that ng major leaks are present in this wnderwater poftion of the:
outhll

The divers dessended in the location of the dye phuse. Visibility was approximately 3 feet, The fiver

iottom consisted of 4 combination of saft sediments; lange rocks and wobdy debris. ‘When the bottom

| Gty o Wikzomeille o 2067
Ol insmckon Rigerr i HDRO04

\l
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) sediments were digrbed, visliligy went to zero, The outfill was found in a “hole™ on the ver bosttom !
T approximarely four faet by four fost. The outfallis 24-inch CMP pipe. 1t appears the CMP is conted | .
with a proteetive tapé conting, The outfall drawings indjeate that the snderwater portion of the cutfall is
_encased in conaste: No'cendtets was norad ¢n the exposed portion of the. omfall. The outfull is buried - (
to within } foat of the ferminus, Photo 2 skows the cutfall discherging the dyed effluent.
|
|
|

The izvert of th gmfa.u wwas approximacly 16 fect bilow the seaterat thae dme of t& inspection.. The ‘ .
gppears to be in good shepe with 0o major defeets, The outfall was flowing freely: Theteis . : {

ontfall pipe #p Wi, Ak DY ;
woody debris iy thevicinity of the outfall rermimys, The debris is not blocking the. outfall scominug nor

doos the ebri appear o poss dny harard to the outfell. A st} tinount of gravel has beeu deposited at

the bottom of the owtfall, however, the deposits are not hindering flosy from tha ovtfall, ; !

City of TFilszails June 3081 i
Ouali Saspiection Repoit z _ FRXGoC L
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Expiration Date: June 30, 205
Persit Nombey: 101 888
‘File Number; 97952
Page 1 0of 23 Pages
NATIONAL I’OILI}TANI’ DISCHARGE ELIMINATION SYSTEM
DISCHARGE PERMIT
Deparm\cm of Environmemnal Quahty

Northwest Region — Pertland Office
2020 SW 4th Ave., Stite 400, Pordand, OR 97201

Telephone: (503) 220-5263
Tssned pursuant fo OB.S 4688 D50 and The chml‘Clcan Waw Agt

SUED TO: ’ ' - RCES ¢ THIS PERMIT:
i Wilsonville Quifalt Quilall
R 8W Town Center Loop Type of Waste Numbex Location
file, OR 97070 Treated Wasxewmer 004 RM.38.6 ¥
. a tion ¢ ysh:m Emcrgcncy()ve«d!ow oints:
Corral Creck pump stati el RM.39.8
Rivergreen pump s!atmn 004 RM,39.6
Charbonnean pump station 005 RM.38.6
i el
Parkw: ALON i ’ 37
Mernorial Park pamp staion 008 RM.376
Cangyon Creek ponp station 009 RM.37.6
Morey’s Landing purap station 010 . RM.3%:8
TY TYPEAND LOCATION:  ~ RECEIVING STREAM INFORMATION:
i Studse ' agin: Willamezte
vills STP : :Sub«Basin Middle Willamette
W Tauchman Road ..
‘ Recelving Strearg; Willamette River
. Hydro Code: 72=-WILL 336 D
i Class: Lovel IV County: Clackamas

o Sywt:eQOLwelm
REFERENCE NQ: OR-002276-4 .

, !nm;pcmamA lmnonNo 9914’18mvcd?ebruaq3 19938,
_mnmbmdmﬁwmﬂmﬁudmgsmmgamrmmd.

July 10,2000

crm%kad.ﬂmpmmmkmthmmdxommgumm&fyoro peraicd

Tl this peseit expires ot iy modiBed
Wamﬁmon,mg atrol and dis] lic waters freated wastewater
mmﬁem&mmmxg? ”ﬁlm Schmhkhmpgbmymmmmm
squiceweats, Binitatlons, and conditions .,Afouhm&emclwd schedules as follows: A
gm&g%m schatge Lingitafions not to be Excseded.. .. f *‘2
chiedule B - Mmooy Monltoring Repoxtin; DIFCINEALS coimion » }
&Wc- Complianc Mmmdﬂo&mmqu oo TR
Schedule D +Special ¢ H
Schednie E - Pretreatment Act _ . w13
Schedole F - General Couﬁdonsam : : 13

Taless anthorizad by another NFDES' mgwmﬂhuduact and indirect discharge to public waters :spmmb:wd»
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SCHEDULE A
Waste Discharps Lintitations not #6 be exceeded after permit tssuance,
1. Treated Effleent Outfsll 001, Willamette Rivor discharge
a. Miy 1 -October 31:
“Average Effluent | Monthly* | Weekly* Daily
Concentrations Average Average Maxnmm
Parameter Menthly . Weekly Jofday day Ibs
CBOD; (See Note 1) 0mgl  PSmg/l 190 280 380 L/
58 10 mg/l. 15 mg/l. 190 2380 380 "_“ !
| Navcmb« ]« April?()
PR TN "‘n" "' K BRI >y > }“rondﬂy' W&kj.y. N ‘Dﬁ_ly‘
¢ i)%*n, ; 5 ;)’;:‘;i g »i, 2 C i, ;wﬂ: » v Amge *‘?‘W _é!?-ﬁm
S¥ AT Pataneter - ; i - Jofday I7day |~ 1hs.
BOD: 550 840 T 4
TG * - 560 84(') 1100 7

" westher design flow to the facility.

* Average diy westher design flow w the facility cquals 2.25 MGD. Mass foad limits based npon averags dry
Scheduk: C, Condition 1 mquires e perraittes to select the bagis for calonlating
winter time (Noverober 1 through Apell 30°each year) mass load limits, Upon review and approval of the
engineering study 10 determing the design avecage wet weather flow, purszant to OAR 340-41-120 (9), 20d apon

. mmdﬁwmmdmnewmtmmdsmmd@msmwnmh&mmdmwmm

e.

i

: Fxmptaspmﬂdod fmmOARWSmeasms shalt badischargcdazﬁmacmm shafl be conducted

A L e e AR S R P P o
E. coli Bacteria suauuotcxccedm:nfgmumspeﬂoo;ﬂ‘mnﬂm
! geometcic mean, No single saple skall exceed 406
: ) orgenisms per 100 mL. {S¢¢ Note 2) :
pH , Shall be within the tangs of 6.0 - 9.0
BOD; 20d 1SS Removal Efficiency Shail pot be less than 85% monthly verage for 5
4 N BOD; and 85% monthly for TSS. *ag Mg f
| Texmpexatare Shall not axceed 77 °F (25°0) D 0 g,
Topper Shall nox excesd 4 daily vazimuum of 0817 mgrLor | Loy ey, 2K
{2 mootly averazs of .03y, - s S
Cadmium 'mxmmuanymmmmm a‘df . 2
4 or 2 modthly average of 000042 me/l, ,k'f.;; .
\.I_ {

MWWMMWuWnOA&W!ﬁwm&kMW&M mixiog ZOne:
‘Tha allowable mixing zohe is that portion of the Willainetta River wuﬁmmehmdmdﬁf;y {150) fest downstream
froovthe polnt of discharge. Thie Zone of Inunediate Dibativn (ZID) shall be defincd as that portion of the aliowable
waxing zone that iz within fifleca (15) feet of the point of discharge.

Chiorine and chlorine compounds shall not be used as a disinfecting agent of the treated cffluent and 1o chlotine
mduzl shall be allowed in the discharged effluent due to chlotine nsed fcr malatenance purposes.

Tcmpcmm Management Plan (TMP): An evaluation indicates that the tﬁschn:ga will not eause 2 measurabla
ineeaze In stream tenypérature. The permit incorporates portions of a TMP :cqmrmg moaitering 1o evaluale
cormpliance with the efflucnt terperatire linuts. S¢¢ Schedule D, Coadition 9.
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3. Reclaiined Water (Outfail 002):

s ‘No dischargs to state waters is permiticd. Whenused for irrigation. all reclaimed water shall be distibuted on
Jand for dissipation by cvapotranspiration and controlled seepags by following sound imigation practices 50 as to
TCYENk:
f{? Proloaged ponding of treated reclalmed water on the ground surface:
(2) Surface ronoff or substrface drainage through drainage pips;
@) The seeation.of odors, favorablé conditions for fly and midsguito breeding oc dther nuisancess;
{4) The overdoadiag of land with nutrieats or other pofiutant parameters; and
(5) Linpaioment of cxisting or potential beneficial uses of groundwatér.

b. Prior to any tise ot_'. reelaimed water R shal [ rocive at least Level IV treatment ac defined in OAR 340-55 and
meet tha following limitationsy

Total colifomy 100 mL sholl not exsosd a seven-day median of 2.2 with po samples exereding 23 organisms/
100 L. and Tusbidity shall pot exceed a 24-hove mean of 2 NTU or excted 5 NTU for more thaa 5% of the 24-

t. Sewee sysvem overflows (Outfalls 003, 004, 003, 008, 007 & 008):

a, Except as povided forin OAR 340-45-D80, ro wastss shall be dischacge
which violate witer quality standards as adopted in OAR 340-41-445,

b. Ras sewspe discharges are prohibited to waters of the State from November I through May 21, except during a
Storm event greater than the one-in-five-year, 24-hoer duration storm, aad o May 22 through October 31,
excapt Guring 2 Stormm event greater than the onesin-ten-year, 24-he dusxicn storm.

P 1 an overflow 0cours bersveen May 21 and June 1, and if the peatiites demonsaces w the Depattment’s
Y satisfoction that no increase in visk 1o beneficial uses scenmed becanse of the overflow, no violation shall be
triggered if the storm agsoctazed with the overflow was greater than the ouc-in-{ivesyear, 24-hour duration storm.

‘Mo ctivicies shall be cor
g!wndwntu‘.

ducted that could cause an adverse impact on existing or pottntial beneficial uses of

. The CBOD;concentration Hinjts arc consldensd equivalenit to thé minfmmm deslin eriteria for BODy spetified In
Oregon Admigistratize Rules (OAR) 340-41, These Brnics and CBOD, mﬂmtsmxbeadﬁsted(epw&mm)
bymtmfmmmmfomnmm*@gmwombmm S

s 1F & single sxnple xcests 408 organisms per 100 L, then five consecutive msamples may be tiken at four-droue

T it - Is beginning wichin 23 hoars afeer the origind rample was taken. K§ m'éf%sa'ﬁwwmw

less than orequal 10 126 organisons pér 100 k. 2 violarfon shall not be trigee
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SCHEDULE B
p and Reperting Requirements (unless Otherwise approved in writing by the Department):
The pornites shall monitor the parameters as specified below at the locadons indicaicd. The laboratory used by
the permittee to analyze semples shal] have 1 quality assurance/quality control {QA/QC) program to werify the
accuracy of sample analysis. If QAKC requircments are not mat forany analyss, the results shall be Inchuded in
the report, but not used in cakalations required by this permit. When possibie, the pzomidee shall re-sample ina
tdmely manaer for paremcters failing the QAXQC requirzments, analyze the samples, and repoct the results,

a. Influent
The facility influent; ling location is the following:
] ] ;tty b‘gad wgd?mp 1014 >3 ngs

®

Minisum Monilori

e or Parameter T Minimum Frequency Type of Sample |

Total Flow MGD) | Daily | Measurement

TSS ' ' 2 Week ‘ { Composite

pH A Week _|Cab

T,O Soe

- Memls (Ag, As, Od, Crx, Cn, Suni—;nnmlly ising 3 24-bour daily composite (See
Hg, Mo, Ni, Pb, Se, Zn) & consccutive days between Note 2) .

Cyanidé, measared 25 total s | Monday and Friday, inclusive -
mg/L (Sce Note 1) . '

b. Tieated Efflaens Ouefall 001
The facility 2f{lacot sampling location is the followling:
Discharge from UV dislafstion

| Total Flow (MGD) ' Deily .| Measurernent

BOD: . UWesk - Winter Composite.

CBODs , ” YWeck - Sarmmer Composits
38 ’ Wk - CORRpOsite

I . WWeck {Goab

E.coll — "2/ Weck Qb (See Note 4)

[0V Radiation lowmsity | Daily | Reading (See Nt 3)
[ Pounds Discharged (BOD; 204 TS5) | 2Weck | Galculation

| Average Percent Ramoved (BOD, and 155) | Mosthiy Calculation

Merla (AZ, 7. CA.Cr, O, Hiz, Mo, Ni. v, 5¢, | Sarianmallytsing3 | #4hoor daily camposits.
Z0) & Cyanide, measured a5 total in mg/l (See | consecutive diys berween | (SeeNowe 2)
Mot 1) Monday and Friday,

Bicassay (See Mot 3) Quanerly ) Acue & cheonic
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¢ Bicsolids Management
e oc Parameter _Minimem Froquency —Type of Semple
Biosolids analysis including: | Annually Ccmpcsstc samuple 10 bé representative
Total Solids (% dry we.) of the pmductmbehndapp(mfm
Volatile solids (% dry wt) the Digester withdrawal line (o
| Binsolids nitrogea for: ' { Note §)
| NH-N; NOAN; & TKN
(% dey wi)
Phosphorus (% dry wit.)
Potassivm {% dry wt)
pH (standard units)
Biosolids memls content for | Semi-Annually | Composite sample to be

| Ag. As, Cd,Cr, Ov, Hg, Mo, represcotative of the product 16 be
Ni. Pb, Se & Zn, measured as { land appliad from she Digester
rotal in me/ka withdeawal line {Sea Note 6)

{ Record of Jocations where Each Occarrence Date, vohuoe & locativns where
biosolids acc applicd on ¢ach ‘ bioselids wens applied recondad on
DEQ approved site, (Site site ocation naag,

Tocation yaps 10 be maintdined |
 treatrnent facility for review |
upon reguest by DEQ) . »

[Record of % volatile solids Monthly Calenlation (See Note 7).
Record ofdigmm days (macan | Monthly "Calculation {See Not= B)
cell residence ime) ‘

Daily Mantrgar Sladge | Dalty Record
Tempetature

Type of Sampls__—-

Tretit or Pacarnetes: Minitem Frequency
gmmyknmwd(‘mehwm> Daily Meacuremeant
1 Flow Moter Calibration . . | Anpuzlly | Veaheaton
{ UV Radiation Intensity’ Daily ineadmg {Sag Nota :s)
ipH _ 2UWeek Gab | A
{ Towl Coliform ' Daily. 1 Gimb
Turbidicy Houdy _ §'Reading -
Nugriezies (TKN; NO#NOwN, Qu:mmy | Geab
NH,, T'otal Phosphonus) .
e. Wiltamette River (S¢¢ Note 9)
Tem or Parameter  Monimama Fregossey Type ofSample
Tepesanire (uperrasmm) Zhangel Mottt .
Temperature (downsirearn) | 2Feek Meanemcrt
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2. Reporting Procedures

a Monitoring resuls shall be reported on appraved fooms. The iépocing period is the ealendar monih,

- Reports most be subindited to the Depiartment’s Northwst Regin - Poctland office by the 1 5t day of the
following month. :

b. State monitoring repons shall identify the name, centifieate classification and grade Javed of each principal
operator designated by th perminiee a5 responsible. for supervising the wastewater colleotion and tresttient
systeas during ths reporting period, Monitoring reports shall also ideatify cach system elassification as
found on page one of s pemmit.

¢ Monitoring yeports shall also include a pocord of the guantity snd method of use of all sludge removed from

the weatment facility and a recerd of all applicsble equipment breakdowns and bypassing,

3 Report 8 u'bmittai?

3 The permirtes shall have In place a program 1o identify and reduce inflow and Infiltration jnto the sewage
collection systetn. An aonual report shall be subniiited to the Department by Febraaty 1 each year, which

thos activities that kave been done in the previont year and ifiosé activities planned for the following year;
b, For any year n which biosolids are kand applied, i repost shall be sbmived t the Department by Pebmiary

19 of the following year that describes solids bandling activities for the previous yeacandincludes, butls . 5K

not fimbied to, the required information puttined in QAR 340-50-035(6)(2)42).

£ By no latet thanJanuary 15 of each year, the peamition shall ssbanit to the Departmeat at anmial report __
deseribing the effectiveness of the melaimed water system W comply with approved eclatimed water nee ™ o
plan. the ules of Division 535, and the Rimitations and conditions-of this pesaut dpplicable to reuse of

-

NOTES: ..

. Forinflvest snd effloent cyanide samples, at least six (6) fscrets grab ssples shall be callected ovee the opecating
i:'nsbmzpms«'mmdwimsoﬁnm‘hyﬁbmidefwcwﬁde-mhﬁwmeﬂmpwmwm - .

Daily 24-bour composite samples shall be analyzed and reportad sagarately, Téxie monitoring resales aud taxics
emoval efficiency calculations shall be tabulated and submitted with the Prexvestoint Progeam Amual Reportas
vequired in Schedule X, Submitta) of toxic mositoring results wih the moiithly Dischargs Mocitoring Report Is not
required,

5\

Begiming no later than Jatnaxey 1, 2001, the pecrmities shall conduet bivaisay tésting for 8 pesiod of voe (1) yéar v

with ths frequancy specificd sbove, If the bioasssy tests shw thal the effluent Samples are not oxie st
the dilotions determined 1o oceur of tha Zone af Immediste D mmmmm‘mmw o
Sesting will be roquired during this penvit cycle. Note that bioassay sestresuls will b¢ required along With the néxt
NPDES perruit renewal application. All bicassay reporty shall inclidé 2 cvatuaticn of the secatopentchy of e
effluent, _
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E, coli pponitoeing must be conducted accotd‘ g 10 any of the following test procedures 3¢ specified in Standard
Methods for the Examinetion of Watsr and Wastewater, 19th Edition, of according 1o any st procadune that:
has beed suthorized and spproved in writing by the Director o big suthorized tepresenunive:

| Method Reference __ Page Method Number
ImTEC agan, MF Standard Methods, 19th Edition 9-28 NBD
NAMUG, ME Btandard Methods, 19th Edition 9-63 920G
ChmmgmwSubmtc, MPN  Standird Methods, 19th Edition 965 9218

Idexx Laboraeories. Joc. _

The mu:nsn)‘ofUV radiation passing thcongh the water columm will affect the systems ability to Kill organisms. To
track the reduction in Intensity, the UV disinfection system rrust Include 2 UV lotensity meser widi a sensor located
in the watcr colusm at a specificd distance frora the UV bulbs, This meter will measure the intensity of UV
radiation in mWatts-sacondsfem2. ‘The daily UV sadiation ntensity shall be deteanined by reading the meter each
day. B sore than one meter is used, the daily recording will be an avérage of oll eter readings each day:

m«xwmmmmmmmmmmWwamamu of ecqual volume collected
overan 8-tipur period and combined.

howmwlmm:mmmmmmwagm, Evalnating %
Met WMM{IM}WWIMKMW%(IS%}MRMML

Cajcuhhmofﬁw%mktﬁcwﬁdsmdmmumbcbasodmmmmo{amgmmmtgnbm@kofm{
mvmmi!ﬁmga&dw(awdgbwbhxwﬁbcpnmyndw clarificr solids).and 2
¢ mpaﬁ%mmposits-samph of solids exiting ench digester withdrawal hnc(asdcﬁwdmmtaﬁabovc).

he days of digestion shall bccalcul-ah:d by dividing the effective digester yolume by the averigé daily volume of
sludge production.

‘Willamette River emperature shafl be obtalaed upsueara from dhe owfal] location, The downstreim Willaiictte
Rwacmnpemn'cshaubemmnawmcdgeof&wmﬁngmandﬁmwmhmthcmwmg___ﬂ
0 q o October. Al measurements shall be instantaneons valees measured
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SCHEDULE C

1.

'3‘

"I

By no later than 12 momths after permit issuancs, tie permiites shall submit gither an £n
demonstrates ]

avocrage wel weather low, of 2 request to retain the exigting rass load

5o load I

mits, The desien

amgcmwaﬁ;ﬁgWisdcfmodanbcmmgcﬂoxwmeowmlm&AdeSO-’i’vbm:basgwago

ummraii?ty:s 0jéctod to be at design capacity for shat portion of the year, Upen

, acoepranix: by ihe
the design average wet weather Bow detesralnacion, the Witk may Wamzxgtymodiﬁcatinn

to inclode higher winter mass loads based on the design average wet weather flow,

Within 130 days of pennit modification 1o kechude higher winter mass load it as speeified in Condition [ of this
Schiedule, Toitiee shatl :::i;mltmm'eD@puhmnlfnrmvicwwdappmv_alapmposeylym:wum

setiedule for identifying and reducing Juflow. ‘Within 60 diys of receiving written

permiites shall subinit a finat approvable program and tims schedule. The program shall.

consixt of the following,

2 tdenditication of all ovexflow points and verification that wm'systcm tvertlows am pot oemuring up to-a

24-hour, S-ycar storm cvent Or eqof

e A program for identifying and removing all inflow sources into the penmith
the permittes has kepal control; and

d. Kmepmﬁmedownmhamﬁﬁmy-lcgdﬁﬂmﬁtyfwaﬂmof&a»msymammm

&dﬂmgommmdmmqgafmﬁgmumymmmgm OG0 7013 prosTam A

canceatritions found at ths edge of the mixing zone and the zone of initia} dilution. The sturdy shall iaclude sn

Within Hnmiﬁxof permit issuancas, the panmittec shall complets a ditution/mizing zonesmdy © establish tﬁibent}'y

ﬁmlysﬁbfﬁémiﬁngmwim:agmmmmmm

. . OF ROAC mce with the estah
i be. LEL

 — e i — — — - v o— - — J— . —

The penmitiee is axpect in this schedple. E i

orm than 14 days following amry Iapsed compliance date, the permitree shall submit 0 the Department a notic
Ofm,%' : innce arth the cmdwhodulc The Ducctoc may revise a schedule of com %:ame
tesTaines good an mﬁdmmuﬁagﬁmcmnmwmmmhmﬁmmmm o

T s e e et e
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l L Priorw immg tlmmal toad from the facility (design flow or temperature), the Permictss shall notify the -)f
| Department in writing and obtain necessary approval. /

2. Al biosolids shall be masaged in acccrdance with the cument, DEQ approved blosolids management pian, and
the site authorization Jetters issuad by the DEQ. Any changes in solids management activities that sigaificantly
differ from opcrations specified under the approved plan require the prior written approval of the DEQ.

All new bivsolids appncauon sites shall meet the site seleciion critzriz set forth in OAR 340.50-0070 and royst
M&Aﬁiﬁmﬁ R counties. All cutrently approved sites are located in Clackimas and
Marion conntics. No new ;mbm; notice is required fix the continped use of these currently approved sites.
Propeity owners ad;acent 10 any newly 2pprvmd appheation sites shall be notified, in writing or by any mocthed
approved by DEQ, of the proposed ctivity prior to the start of application. For proposed new application sites
MmdemmdbymcDEmeemsihwmmpwmm;dmhai houting, ninoff poteatial or threat to
groundwater, an opportunity for public commemt shall be pmvided in accordance with OAR 340-50-0030.

3. "This permit may be modified ko incocpotate any appﬁaabla standard for biosolids usc or disposal pronw Igated
ander scction 405(d) of the Claan Water Act, i the stzndard for biosohids use or disposal is more nrmgent than
a0y rtqukcnx:ms for bicsolids use or disposal in the pemalt, or controls a pollutont or practics sot hmited in this

4, ‘Whote Rifhuent Toxicity Testing
x The permittéa shall eonduct whols effleent toxicity tsts as specified fn Schednle B of this permit,

Bioassay tests may be duol end-point tests anlyfw:hcﬁsbmmwh@bomwwmmm end-
points can be determinad from tha results of a single chronic test (the acate ead-point shall be based
wpon 3 48-hour time petdod).

c Arote Toxicity Testing « Organisms and Protocols

{ The permitten shall conduct 48-hour static easwal tests with the Cer
Dea) and the Rimwphates prorelss (fathead minnow).

ya) “The prescnce of acute voxicity will be determined as-spedified in Methods for Measuring !b:e
Acute Toxicly of Effluents and Recciving Waters to Freshwater and Mavine Organisma,
Fourth Edition, E?A/&?%WF August 1093,

j S ¢ 5 An xente bioassyy test shall be considered to show toxicity if theee is a stadstically significant Q.'i
diffcrence fa strivival between the contol and 100 percent effluent, nnless the penuit ;‘”_
specifically provides foc a Zoae of Inwucdiate Dilation (ZID) for blotexicity, If the pernit 3(4 -
specifies such a 21D, acuts toxicity shall be indicated when a statistically significant difference l\_"
in sucvival cecucs at dilutions greater than thet which Is found to accur at the edge of the ZID. :"(ss

d. Chronic Toxicity Testing - Organiems 21d Protocols

’ (1) The peomittee shall conduct tests with: Ceriodaphniar dubla (watex flea) for eproduction and
survival tese cadpoint, Pimepholes promeler (fathead rminnow) for growth and survival test
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endpoint, and Raphidocelis subcapinata(green alga fotmerty known as Selonastrum
capricornurum) for growsh 1est cndpoint.

) The presence ot chronic toxicity shall be estimated as specificd in Short-Term Methods for

Estimating the Chronie Toxicity.of EfMluents and Recelving Waters to Freshwater
Organisms, Third Edition, EPA/ON4-91/002, July 1994,

) Achronie biotssay test shalt be considered to show toxicity i A stagistically significant
difference in survival, growth, or reproduction oocurs at dilutions grester thoa that which fs
kniown 0 oecur at the edge of the mixing zone, IF there i no dilution data for the edpe of the

_mixing zone, any chronic bicassay test that shows 2 statistically significant effect in 100 petsent
effiuent as compared Lo the somtrol shall be considered to show toxicity.

Quality Assurance

m Quality asstrance critesia, statfstical analyses and dafh reperting for the biozssays shall be §o
accordance with the EPA documents staped in this conditiort and she Departments Whole

Etuent Toxicity Testing Guidance Docaent, January 1953,
Evaluaifon of Causes and Exceedances

() Xtoxicity is shown, as defined in sections ¢.(3) or d.(3) of this permit ondition, another toxicity
test using the same species and Department approved methadology shall be conducted within
two wecks, unless otherwiss approved by the Department, IF the second test 2o indicates
saxicity, the pemittce shall follow the procudure desciibed in section £02) of this pexmit
condition.

)  Mrtwoconsecutive biodssay test results indicate acute and/or chionic tuxicity, 25 defived in
sections ¢.(3) or d.(3) of this permit conditioi, the pormittes Shall cvaluale the source of the
toxicity and snbmit a plan and time schedule for dawonstrating compliance with witer quality
standards. Upon spproval by the Department, the permittec shall impleinent the plan tntil
compliance bas been achleved. Evaluations shall be completed plans submitted 1o the

Department within 6 months unless otherwiss approved in writing by the Depacment.
Reponting '
Along with the test results, the perminze shall ineluds tie dates of saple ellection and inkiation of

~each toxicity test and the flow sits at the tice of sample collection, . Efffucat at the tiree of Sampling for
ioatsay testing should inchude split samplés of wquifred parametess stated undec Schedale B, condition
L. ol this parmit, .

Reopener
Irbicassay lesting indicates acute 2ndfoe chronke toxieity, the Degartment may reopen and modify this

‘pecitit 8o include new Himinations andlor conditions as deterined by the Deparuncut o bé 2pptopriaté.

and fa accordance with procedures oulingd In Orsgon Admintstrarive Rules, Chiapter 340, Division 45.

A priotity pollutant scan shall be performed 2t least once diing the term of this permic and mist be submitied to the
“Depitnens 25 part of the Pérmines's NPDES penit renewal applicicton, The permittee shall peform cherical

analysis of s influent, ¢ffluant and biosolids 1o be beneficially used for the specific toxic pollutants fisted in Tables.
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endpdint, and Raphidocelis subcapitata(greea al g1 formerly known as Sedsnastriom
eapricornunen) for goowth test endpoint

(2}  The presenes of chronie toxicity shall be estimated as spocified in Short-Term Methods ot
Estimatisg the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms, Third Edition, EPA/0M4-D1/002, July 1994,

() Achronicbicassay test shall be considered 1o show toxicity if a statistically significant
difference in survival, growth, or reproduction occurs at dilutions greater than tha which is
known to.cccur at the edse of th: mixing zone, If fhere is no dilution dat for the tdge of the
mixing oo, any chronic bioassay test hat shows a statistically significant effect i 100 percent
¢ftTuent as compared to the control shall be consiidered o show toxicity,

Quality Assurance

() Quality assurmce ciiteria, staristical analyses and dali reporting for the bioassays shall bs i
accordancs with the EPA decuments stated in this condition and the Departments Whole
Efftucnt Toxdty Testing Guidance Doctinent, Juuary 1993,

Evalimtion of Causes and Exoeedances

(0 Kwxicity Is shown, as defined in sections c.(3) or d.(3) of this permit condition, anothes toxcity
test using the sane species and Depoatment approved micthodology shall be condicted within
two weeks, unless otherwise approved by the Deparument, IF the second test 3lso indicates:
toxiciny, the peruittee shall follow the procedure déseribed in saction £.(2) of this permit
condition.

(2)  Wiwo consecitive bivassay test results fndiearé acnte aud/or chronic toxicity, 25 defincd in
sections <.(3) of d.(3) of this permit condidion, the permittes. shall evaluate the source of tha
woxicity and submit & plan and time schedule for deindnstrating compliance with water quality
standards, Ugon approval by the Depariment, the permittee shall implerncnt the plan until
compliance bas been achieved. Evaluations shall be completed and plans submiticd to the
Department within 6 months unless otherwise approved In writing by the Départment;

R .

Adong with thc testresales, the perinee shall melude the dates o€ Sample collection and nitiation of

each taxicity test and the flow zato al the titoe of samph collion. Effiucnt at the Gime of sarmpling for

bioassay testing should include splic samplés of tequired parameters stated vodér Schedale B; condition
L. of this permadt, ’ o
¥ bioassay testing indicates acute anor chronic kixicity, thé Department may reopen and miodify this

-permit 10 includes riew limitt{ons andor condities 2% determined by tbe Departroent to be appropriate.

‘and in accordance with procedhires outlined in Oregon Adminkstativie Rules, Chaprer 340, Division 45.

A provity polfutint scar shall be performed at least once during the term of this permiit and maast be subroittzd t9 the

48 part of the. Permitiea’s MPDES pernit renewal application. The permitee shall pesform shemical

anslysls of s iofluent; ¢ fflovst and biosolids 19 be beaeRicially wsed for the specifit loxk pollutants fistd in Tablés
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10 ind I of Appendix Drof 40 CER,Pan 122, The influent and cffluent samples shall be 24-bour daily composites,
exoept whete sampling voladle componnds, B this case, six (6) discrete sarnples (pot Izss than 100 mL.) eolletted
over the operating day are acceptable. The permittee shall ke special precattions in omnposung the individnal
grab samples for the volatile ofganies to insure sample integrity {i.c. no eaposure to the outside air), Akernately, the
shistre sampiﬁ colleeted for volatiles may be analyzed sépacately and averaged. For biosolids analyses, a
contpasite of weekly grab samplés for the final product shall be used.

The permittee shall meet the requirements.for wse of reclalimed water under Division 33, Including the following:

a All reclaimed water shall be managed in accordance with the approved Reclaimoed Water Use Phn. No
substantial changes shall be made In the approved plan without written spproval of the Departinent.

b, No reclaimed water shall be released by the permittes 10 another persn, a5 defined in Oregon Revised
' Sxam:(QRS)MsOOS.facmmmmkavaﬁdmmb@twmnthopmmmmmaxpmum
meets the requirements of QAR 340-55-015(9).

- mpﬂmmﬂmﬂmfymcmmmmwmm 24 howrs if it is detegnined thst the trested effhsent §s

'bcmgnsedmammocrnotm WWMO:OARWS& When the Departmen offices are not open,

the permittes shall report the incdent of noncomplisncs to the Oregon Emergency Response Systerm
(Tclephone Number 1-800-452-0311).

d. No rckimed water shall be mads available 10 amnmmgmmckmimmxpammﬁesm
writing that they have read and vnderstand the provisions in these rules. This writien certification shall be
k@mﬂcbydmxwagewmmmmumdhm&avanabhm the Deparmment for inspection.

mmappmvdmwndngw@mmadmmmm cover shall be mamtained
on the bind imigation area atoll Hmes, Gtasshﬂibepﬂiodicaﬂymamimwdwmmm v

evapotranspisation and nuirient captire.

The pepiinies shall eomply with Orsgon Administrative Rules (OAR), Chinpbey 340, Division 49 "P.egulsmons
Pertaming To (:emﬁmndemmSymmOpmﬁorPem and accordingly: '

a. mymmmﬁanhmhmmrsymnmmdbymmmmmmmwnﬁeﬂma
chassification and grade Jevel (mm«mwmmm&mdwmﬁmw(colbcwwor
teatment) of the system to be supervised as specified on page one of this peowit.

A “supeciisor™is defined as the person axercising mthmtytormabtishmgandmcnn the specific
mcmandwnrsofopmﬁngﬂwmmaaordancemdxﬁ;emkdﬂatﬂmpemiueemd
ts of the waste discharge peoait. "Sopervise’” means vesponsible for the tochnical operation of 2
‘systes, which may ﬂfmas;psﬁermurtbemﬁtyotmmm:wm produced. supemsou are pot
'nqmedhbemtzataﬂ

b The pamictee’s vastewalei system may not be without supervision (a1 requiced by Special Condition 8.2
M)Mmmﬂmmiwmmmmkpmod.mﬂaxwmmmwum ,
avﬁlabkmwm4zaog,mdommmoroﬁwo,mepermimmtmkum‘t&kw

- person who Is certified ot no Jess than onc grade lower then the system classification.

L JE the wastewater sysiem has miogethan one daily SKIFY, the permittes shall bave the shift supervisor, if any,
tertified 2t ne less than pne. grade lowee than the system classification,

d, The peemintac is respomsible for cosuring the wasttuter sySicm has a properdy cesrificd supecvisor
availsble at 2l foes to tespond onsite at the request of the permittes and to any pther pperator.

e, Theperulmes shall nofify the Dépatincnt of Envitoimiental Quality in writing within tinty (30) daiys of

seplacement or redesignation of cartified cperatets responsible for supervising wastewater system
operation. The noties shall be fifed with the Water Quality Divition, Operstor Cegtification Prograny, 81

k]
v
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SW 6th Ave., Portland, OR. 97204, This reguireroent §s in addition 1 the reposting requirements cotitained
under Schedule B of this permdt.

f, Upon written request, the D ".""mmymmmtmmabledme.mmmmiEOdays.ta
_obﬁmxhcmmmnfaqu;{ d person to supervise the wastewater system, The writién peguest maist
mdud:mxﬁcmanforxﬁekmmcd«l,am&ﬁefmmddngmm mmwmmw
am‘hbﬁkymdandmenmofmememasymwpwr(x}asmqmmdbﬂhabow

9. Tha permit for this facility includes monsooring requirements for cffluent temperatace and mmm?mmm. The
m'usvaluamd:emfmmmpﬁmmd@nngMpmtcyckwmmwwmm acility needs 45
to devdopandmlmm;mmpmm:mmmmt acﬂwxrtcuj:uatm management plan. The f"
Deparmocnt may modify he permit sooner and re 3:1!\5 the developawent sad implementarisn of a &
pranagement plan if the Information collected by the permittee indicates the discharge is baving 1 measurable
increase in temperatuce oc gtherwise poreiclally impaxing nse as deseribed in OAR 340-4 1442,

10, The permines shall notify the DEC) Nordiwest Région - mmmmwm@ts)mzszymxmm
wnhtbcmspmmmmmdecmalcendmmomﬁspemg?fmymalﬁmion;oumcmmmxm
can b2 coordipared between the permittos and the Departioent. .
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squipment dowmim. This condition is not smsﬁcxt if. adeqnaac backup equiprnent should
have been installed ip e exereiss of reasopable tngincering judgesment to prevent a

bypass. which occurred dering nonnil periods of equipment downtime or prevensanyve
. maintenance; and

(©)  ‘The permitiee submittad sotices and requests as roquined undaGw:aICondnm BJac

e4) The Dirocror may approve an anticipated bypass, after eonsiderng its adverse effects and any
altematives to bypassing. when the Divector determines thar It will et the sthire conditions lisied
abave in General Condition B3.b(1). ’

€. Notice and request for bypass.

'¢))] Anuc;pa&edbypass. If the permiree knows in advance of #i¢ need for 2 bypass, it shall subemit
pdor written gotice, if possible at teast ten days befoes the date of the bypass.

) Unanticipated bypass, The permittos shall submil notice of an unanticipated bypass as required in
Geperal Condition 10,5, i

2 Definition. “Upset” mmumwowwumMMﬁumm&mmdmm
popcompliance mmbgmmﬂmtmmmxmmammm
control of the permiitea. An upset does not inchude noacoropliance 19 i extent anrsed by operation eevor,
W@wmﬁﬁdﬁmmmmmm&mm%mm
or carcless or irnproper operation.

b Eﬁ‘mafmupsct_ Mupwmmmwmwmummmmwmwﬁm
such basad pormit effluent Bmitetions if the requirement ofﬁemﬂ&ndkimBAcmm
Md&mwwmm&mmcmmﬂdamtzmn pliance was caused by upsct,
fusd before an action for noncompliance, ¥ final sdmisistrative action mb,qaettomd'iaal eview,

e, Conditions seccssary for a- demonstration of wrpset. Ammmmwmmmw

defense of shail demoastoate, h 51| con cancons or other
mhmcnpm ot through properdy signed, contempo opecating logs,

) mmxwwmmwﬁmmwmemsmmw:
@  The pormined facility was at the o bélng properly operated;

3] WWW oonceotﬁwpsetas requited in Geaeral Condition DS, ool (24-houe

& 'geo( hmmfmtwmhpmmmwmh&mmwm

burden of pmot‘

"ai

’

_ﬁrmumdtblspumt. &eémﬂﬁmﬂﬂb«kwwwmwmwwum

pacameter shall be as & single violadton. Amlemnum!emkm

: exceptional
‘which emses smlmms, uninteritional, unknowing {not e résult of 2 knowing act or cmission)..

t:wm
noacompliznce with moce than one Clezin Water Act etflueit pollutant pacangtér. A, siogleoperational

'cmt&m not inchude Clean Water Act viokations mvolvﬁn, dzscha,rge without a NPDES pmnit norcownplisnce
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to the extent caused by 1mpmp¢:lydmgmd or inadequate treatment facilities, Each day of 2 single operational’
cvent is 2 violation. ’

a. Definitions

) Wmsﬂmdmfsmmddwdmgeo!wmsmms from any porticn of the
wastewsler tonveyancs mc!ud&ng pump stations, through a desizned overflow: ‘devics pr
stroetre, other t.’wm dxscharges the wastewater geatinent facility,

¥4} "Severe property damnage” means substantial physical damage © propesty, dasge to the |
¢onveyance systetn o parmp station which ¢itses them to become {¢. or substantial aad
mn:hﬁnfmmmmuhMmmnablybeexpu tot‘)ccu:mﬂwabscnceofan
oW,

‘B)  “Uncontrolicd overflow” means the diversion of waste Streams other than through 2 designed
overflow device or struetire, forexample 0 dverflowing manboles or overflowing into residentces,
commem.-xlmabﬁshmus or industries Mmhmmmammm

b, Prohibition of overflows, Overﬂows are prohibited unless:

(1)  Overflows wore usavoidabls 19 prevent an uncontrolled overflow, loss: of kife, personal infary; or
danmage;

severe property:
() There were no feasible aliermarives to the overflows, such as the wse of wuxiliary punpisg or
Somveyance systems, o wmaximization of conveyance systent storage: and
3)Y  'Ihe overflows arc the result of an upset as defined in Gensesl Condliticn B.4. and tueeting il
Rpirements of this condiion..
c Uncontrofled overflows are prohibited where wastewater is likely to pscape e be carried inito the wateys of
the State by any means.

d. Reporting requited. Unless otherwise s in writing by the all ovesflows and
WMOMMM&W%WMWMDWWWMm the thme the
ng?nmamofﬁam R&pﬁmgyvmdummdmibeﬂmmredcw{in&mm

tion

”‘ﬂﬁwﬁmumfmxa&mmmmwedwmmﬂmwwbym
' ttee mmdmmuzmmhdm&umabmxdnmmmofmm
ymymhde.bm:mmﬂw pogmgofﬁwnveramqumm«hcrpbm.msm
anmmcs;zmonradioaudlckvm

'Mmﬂwmﬁmmnmmwnmwmwmmamofmwwmof ASUEWat
shall be disposed of in'such 2 mannat as 1 peevent iy p&hﬂnﬂwmmmﬁmmwmgpubﬁcm
tausing truisance conditions, or creating A public bealth hazard.
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SECTION C. MONITORING AND RECORDS
jve Sampling

Sampling and mzasurements taken as reguired herein shafl be fcprestnmuva ‘of tha volume and nature of lhe- _
monitored discharge. All samples shall be taken at the monitoring points specified in this pevmit and shall be ken,
unless otherwise specifiod, before the effluent joins or is diluted by any other waste stream, body of watet, oc
substancs, Monitoring potnts shall not be changed without notification 1o and the 2pproval of the Dinsetor.

Elow

Appropriate flow measurcment devices and methods consistent with ac d scwealific pracrices shall be selécted
and used 1o énsurz the accuracy m)dmﬁabiluyofmumncmsofdm me of moanitored discharges. The
devices shall be instalied, cahbxatcd ‘and maintined o insure that the aecumcy of the meagurements is consistenit
with the accepred capability of that type of device. Devices selected shall be capable of measuring flows with a
mghmmdmaﬁon -of Jess than % 10 percent from true discharpe rares theénghout the mnge of expecied discharge
vojumes,

Monitoring Procedures

Monitoring must be: cnodxmdaccordmgm mrymw&mappmvcdmdcﬂomm 135.mxkssolhamst
procedures have been spegified i this permit.

‘The Clean Water Ast pmxxda&mwypmou%o&k&&mzmm&mmwmﬁwmmmy
- monitoting dovics o method required 1o be avaintained under this permit shall, wpon corviction, be punished by a
fine of not more xbmSlOOOOpc:vwhﬂomorbympnwmmmformmmmMyws,wbybodL Ka
conviction of a person §s for 2 yiolation commired after 2 first conviction of stch person, punishment is a fine not
mone mmoooop«dayofﬁo!mm.mbyimpmmmfmmw four y&acs oc bodh.

Mmimmgmslmubemwedm:zmh Dischargs Mondiociog Re; mwwm
-Depa:mxm.mmshﬂlbambmdmomwmmwhmm&ﬁmwgmumﬂmﬂyﬁw
lmmammmsm¢mmsmmywmmm&munfmm

ging by the Peor

'Edwpcmmemummmypol!mm fruently than requiced b ﬂnspmmnsﬁ:stpm
mwmtxmmwﬁﬁm&ﬁp«m&mmwmm&c shall be fnchidsd

approved
and regocting of the data submiticd in the Dischuarge b Report.. ; Wnymﬁkmu
indicated. For a pollutant paremeter that may. be sampled moce ﬂmuneepetdaytag.
mmgmm&M&MMWMstﬁdm

agng of Measoremen

-Calenkitions for all Virnjeations which requifre avenaging of measurements shall wiilize an gt mean, except for
bacterds which shall be averaged as specified fit this permit.

Ewcptf@rmofdsofmﬂomgmfvmm mmmmmmzxmmw
and disposal activities deb#m&apmdofatlmtfvem(wlongwnmqmdw 40 CFR
pau503)‘kmmﬂmnmdwmmmMngmwmmMmm
teconds of all peigieal stoip chart necordings for continuous smonitoring instmmentation, copies of all repors
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required by this permit, and records of ail data wsed tocompktc the applmlon for this persnit, for 2 peticd of at
least 3 years from the date of the simplé, measurement, report or application. This period may lie extended by
request of the Director at any time.
Records Contents
Records of monitoring informstion shall include:
a The date, exact placs, time-and methods of sampling oc wicasurements;
The individual(s) who performed the sampling or measarzmants:
e, The date(s) analyses wers performed;
& The individual(s) who perforrned the analyzes;
e The analycal sechniques or methods s and
A ‘The results of sach analysss,
Ispection and Entry

‘The permittes shall allow the Director, or an sathiarized representative upod the presentagion of credentials tor

a Enter upon the permittee’s ared Facility or activity is Jocated or conducted, or whets
ot P vher s egled

b thveacmtoandccpy,atmmblcﬁmwwmmbebmm!ﬁemn&mdm
peoat;

¢ Imspect at 1 fe rimes sy facilites, pquipment (including monitoring and control equipment),
ractice: stons regulatad or required uades this permit, and

4. Semple or monitor at peasonible nmr«mewgposeofmmgpcnﬁtmlm ot as diheriiss
asthodized by state Jaw, any sobstances or parameters st any iumm

plsmnﬂspecmmm-mbnﬁmmwmédbym Epartmes _mmmmmmm
Dmmtumxmibhamypmmphﬁkﬂﬂmmwmmmm exinitted Tacihity.

ated Moneon

o g® 0

The permities shall give advance notce 1o the: Direetoe of any planned chsiges in the pmmzted facxmy eracmky
that may result in poncompliance with penuit requirenwents,

Trinsfers

This peranit may be tansferred to 2 new pernmitice nded&:cmrquuknsapwmwmm&a
penmuedacun‘zyandagxmmwmagwﬁmymmplywh all the terms and conditions of the permiit and tha mles
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of the Commisxion. No permit shall be eansferred 1o a thied party without prios wiitden approval from the Director,
The permittice shall nodfy the Department when 2 wansfer of property interest takes place.

pplis hedy

Repores of compliance or noncempliance with, or any progress reports on interim and final requirerents contained
in any compliance schedule of this permit shall be submitted a0 later than 14 days following each schedule daie,
Any repons 0‘ noncompliance shall include the canse of noncornpliance, any remsdial actions taken, and the
probability of meeting the next scheduled requirements.

Twenty-Four Hour Reporting

The pesmitice shall report any soacompliance that may endanger health or the environment: Axy information shall
be provided orally (by welephone) within 24 hours, unless oterwise specified in this permit, from the time the
permitiee becomes aware of the circumstances, During normal business hours, the Departrient’s Pegional offics
shail be called, Owtside of normal business hours, the Department shall be conracted at 1-800-452-0311 (Oregon
Emecgency Response System), .

A wrritten submission shall 2150 be provided within 5 days of the time the permittes bacomes aware of the

Cirpumstances., I the penmiies is establishing an affirrmative defense of upset or bypass to any offense under ORS
468.922.t0 468.946, and in which case if the odginal reporting notice was oral, defivered written notice must be
madd v the Department or other agency with regulatory ;msim isdiction within 4 (four) calendar days. The writien

a A deseription of the noucompliance and irs cmses
b. “The period of nonoompliance, including exact dates and times; ©

Y “The estimated time noncompliance is expected to continve if ithas not boen comected:;

d. Bteps takea or planned to reduce, eliminate, and preveat xecetniveace of the noncompliance; and
e.  Public notfication steps taken, pursuant o Geucral Coudition B.7. ’

The following shall be jnchuded as information thst st be within 24 howes under this pargraph
a Any wnanticipated bypass which exceeds any efflueat limitarion ja this peumis,

b. Axy vpset which excosds any efffuent mitation in this perast.

€. Violtion of maximum daily discharge limitation for any of the pollutants fisted by the Director in this

- The Depastarat may waive the wriien report on 3 case-by-case basis if the oral repoxt has been received within 24

The permittes shall repost all instances O noncompliance Rt reported nnder General Coudidon D4 oc D.5, at the
tune monitoning repotts are submitied. The reports shall contain;:

a A description of the noncompliance and its causes
b. ' The period of noncompliance, inchuding exacs dates and Hines;
c. Tha estimated Eme noncompliance is expected 1o contiiue if it beas not been comected; and
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d. Steps taken or planned 1o reduce, eliminate, and prevent reaccurrence of the noncompliance.

Duty to Provide Information

The permitee shall furnish 1o the Department, within 2 reasonable time, any information that the Department may

quest Lo desermine compliance with this permit. The penmittee shall also furnish to the Departient, upon request,
copies of records required 10 be kept by this permiit. e

Other Information: When the permiiee becomes aware that it fiiled to submit any refgyant facts ina permit
application, of submiited incorrect information in a permit applicotion or any repert to the Depitivent, # shall
pronuptly submit such facts or informetion.

Siznatory Requirements

All applications, reports or information submitted to the Depaniment shall be stgned and cestified in acoordance
with 40 CTR 122.22

Falsification of Infarmation
A pisoa wihio Stipplics the Depariment with false information, or omits iatevial or required informuadion, ¢

specified in ORS 468.953 is subject to criminal prosecution.
Changes to Indimct Dischargers - [Applicable to Publicly Owxied Yreatment Works (POTW) only}
The permittes must provida adequate notics to the Department of the following:

A Any pew introduction of pollutasts into the POTW from aa indirect discharger which would be subject to
section 301 or 306 of the Clean Water Act i # were directly discharging those pollwznts ands

b Any substantial change in the volume or character of pollutants being introduced iata the POTW by a
somics introducing polutants into the POTW ot the tims of Issuance of the peamit.

c For the purposes of this pacagraph, adequate notice shall include informoation an (7) the quality and gisntity
of effluent mtroduced into the POTW, and (i) 2ny anticipated Impact of the changs on the quantky or
quality of effluenc 1o be discharged from the POTW, .

Hutant - [Applicable to existing manufacturing, commersial, mining, and |

- 4

The pertniseee st notifly the Department 35 5000 85 #xy know or have reason wbclmomw!onmg:
A That any aetivity has oocurved o¢ will secue which would result in the dischiargs, on 2 routing ot fiegueat
basis, of a0y toxio poltutant which s not Emited n the peomit, if that dischargs will exoted the bighest of

the following “notificadon kevels:

() Ons hundred micrograms per Ster (100 pg/Ly;

@ Two hundred micrograms per liter (200 pal) for acenleln and acrylonitdle; five undred _
micrograrns per liter (500 jg/L) for 2,4-dinitrophenol and for 2-methyl-4;6-dinfuopbenol; and one
milli_gmm per fiter (¥ mg/L) for antimony;

(%) Five (5) times the maximom concentation value repocted for that polutant in die peomit
application in accordance with 40 CFR 12221(gX7) or '

() Thelevel eswublished by the Department in accordance with 40'CFR 122.44(0).
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b. That any activity has occurred-or will oocur which would result in any discharge, on a non-routine or
mfrequent besis, oFa, kixic pollutant which is not limited in the permit, If that discharge will exceed the
bighest of the: following "notification Jevels™

(1) Five hunds

ed micrograms pec fiser (500 pg/L);
@  Onemilligram per liter (1 mg/L) for antimony;

\

| ()] Ten (10) times the maxipmm concentration value repoted for that pollutant in the permit
| application in accordance with 40 CFR 122.2 1(g)(7); or

|

|

|

|

{9 The level established by the Department in accordance with 40 CFR 122.44(0).

SECTION E: DEFINITIONS |
BOD mcsas five-day biochcmicat oxygen demand.
; ' % TSS means total Suspendsd solids.
L m'/d means cobic meters per day: .
MGD meang nillion gallony per day, ,

Wm@emambfomdbyccﬂe&ngmmmgmm@m taken periodically and based
oa time or flow. '

. Tectmology based permit cffluent limitarions means technology-based wreamsent requirements 35 defined in 40 CFR h
125.3, zod concentration and mass load effincnt limitations that ars based on mintmum desipn eritedia specified in
QAR 34041, | - _

0. CBOD means five day carbonacsous bioghemical oxygen denand.

I Grabssnple means an iodividunt discrete sample collected dver 2 perdod of time not 1o exceed 15 minutes.

2. it s onwacy Vhrough Mars, Apel thrvgh June, July throngh Septemmber, or October through Decermber.

1. Weekmeansacalendar week of Sunday through Saturday.

5. Total residual chlorine wyeans eombined chlotine fonms phus froe residual chlodine. |

i The terin "bacteria” inchads but s not limived 10 fosal coliform bacteria, total coliform bacteria, and E. ol

" POTW wmeansa poblicly owned treatment wocks.
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STAFF REPORT
WILSONVILLE CITY COUNCIL
Wilsonville Engineering Division

HEARING DATE: August 16, 2004
DATE OF REPORT: August 9, 2004

APPLICATION NO.: 02PCO05

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 |




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 wh<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>