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EXECUTIVE SUMMARY

This new City of Wilsonville (City) Wastewater Treatment Plant (WWTP) Master Plan (the Plan)
has been developed to satisfy requirements associated with the State of Oregon Department of
Environmental Quality (DEQ) guidance document entitled “"Preparing Wastewater Planning
Documents and Environmental Reports for Public Utilities.” To accommodate future flows and
loads, projections were developed based on population projections and referencing WWTP
historical data and DEQ wet weather projection methodologies. Similarly, to accommodate
future water quality regulations, the Plan is adaptive and considers potential future regulatory
changes.

The City prepared the Plan with the goal of developing a capital plan that identifies
improvements required through the planning period (today through 2045) to comply with
requirements of the WWTP National Pollutant Discharge Elimination System (NPDES) permit
and potential future regulatory requirements, while accommodating growth identified in the
City of Wilsonville Comprehensive Plan (October 2018, updated June 2020 - the 2018
Comprehensive Plan). These improvements are designed to provide the best value to the City’s
ratepayers by maximizing the use of existing infrastructure and improving system operation
while continuing to protect water quality and human health and supporting economic
development, consistent with goals and policies contained in the 2018 Comprehensive Plan
and 2021-2023 City Council Goals.

The City's WWTP was originally built in the early 1970’s and discharges treated effluent to the
Willamette River. The WWTP underwent major upgrades in 2014 to expand the average dry
weather capacity to four million gallons per day (mgd) to accommodate the City’s continued
growth. The WWTP processes include headworks screening and grit removal facilities, aeration
basins, stabilization basins, secondary clarifiers, biosolids processing, cloth filtration, and
disinfection processes. Additionally, the City contracts with Jacobs for operation of the WWTP,
located at 9275 Southwest Tauchman Road.

This Plan identifies improvements taking into consideration:

e The age and condition of existing process equipment and structures,

e Growth in demand for sewer service due to increased population and economic
development over the planning period,

e Potential changes to water quality regulations impacting process needs in order to meet
effluent limitations and discharge prohibitions imposed by DEQ,

e  City of Wilsonville Wastewater Collection System Master Plan (2014, MSA), and

e  Consistency with the 2018 Comprehensive Plan and City Council 2023-2025 Strategy 1.

FINAL | DECEMBER 2023 | ES-1
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ES.1 Planning Area Characteristics

Chapter 1 summarizes the City’s wastewater service area characteristics relevant to assessing
WWTP facility needs. The planning area considered by this Plan is consistent with the City’s 2014
Collection System Master Plan and 2018 Comprehensive Plan including the urban growth
boundary (UGB). The Basalt Creek Concept Plan, adopted in 2018, resulted in a modification of
the future boundary between the cities of Tualatin and Wilsonville relative to the 2014
Wastewater Collection System Master Plan (CSMP). This decision is reflected in Figure ES.1,
which shows the Study Area Boundary as analyzed in the 2014 CSMP, with the portion likely to
annex to Tualatin now shown outside the current Study Area Boundary.

The northern portion of the City of Wilsonville is located within Washington County, and the
majority of the City lies in the southwestern part of Clackamas County.

The City sits within the jurisdictional boundaries of Metro, the regional government for the
Portland metropolitan area. By state law, Metro is responsible for establishing the Portland
metropolitan area’s UGB, which includes Wilsonville. Land uses and densities inside the UGB
require urban services such as police and fire protection, roads, schools, and water and sewer
systems. A figure of the City’s existing land use is presented in Chapter 1.

Also presented in Chapter 1 are the City’'s physical characteristics, water resources, and
population and employment information, which are all significant factors in planning for
wastewater conveyance and treatment facilities.

ES-2 | DECEMBER 2023 | DRAFT
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The Portland State University Population Research Center (PSU PRC) publishes annual
estimates of populations for the previous year for cities in Oregon while Metro develops
population projections for the future within the Portland metropolitan area, including
Wilsonville. The PSU PRC estimated the City’s population as 27,414 in 2022.

The historical per capita flow and loads presented in this master plan are based on the PSU PRC
certified population estimates while future flow and load projections are based on the CSMP
estimates to maintain consistency with prior water and sewer enterprise planning (with the
slight modification to exclude the portion of the Basalt Creek Planning Area (BCPA) mentioned
above). Figure ES.2 details the current population along with the historical population and
growth expected for the City using the CSMP projections. As is shown in Figure ES.2, the WSMP
(2003) assumption of a 2.9 percent growth rate lines up well with the PSU PRC and US census
data for the years 2010 through 2022. Current and future population are described in greater
detail in Chapter 3.
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Figure ES.2 Historical Population and Expected Growth for the City of Wilsonville

ES.2 WWTP Condition Assessment

Carollo Engineers, Inc. (Carollo) reviewed prior condition assessments performed by others,
conducted geotechnical investigations and performed seismic assessments at the WWTP in the
course of Plan development.
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In 2019, Jacobs Engineering Group Inc. (Jacobs) and Brown and Caldwell both completed
condition assessments at the City’'s WWTP. A total of 322 major assets (per Jacobs’ report),
including process and mechanical equipment, motors and drives, control panels, generators,
instrumentation, and structures, were examined for a variety of conditions that may signify their
need for maintenance or replacement. Chapter 2 presents a summary of critical assets that
require short term rehabilitation or replacement, as well as a list of assets that are less critical to
operations, or have minor condition issues, but may be included in a short-term improvements
project or a task order for Jacobs operations personnel. Table ES.1 displays the condition driven
rehabilitation or replacement projects from Chapter 2 that were included in the recommended
Capital Improvement Plan (CIP) in Chapter 7. The City undertook an updated assessment of
WWTP condition in the summer of 2023. The 2023 assessment did not identify additional issues
requiring significant capital outlays compared to the 2019 assessments.

Table ES.1  CIP Condition Driven Replacement Projects

Asset ‘ Description

While only used as a backup to the Suez UV system, the Trojan system'’s
HMI has errors that prevent it from showing the status of the lamps in
Trojan UV 4000 module 3. Since it is used infrequently, the system’s condition is largely
System unknown. After review of the 2019 condition assessment reports and
discussion with the City and Jacobs staff, it was concluded that the UV
4000 unit must be replaced.

Ovivo completed a field review of the plant’s secondary clarifiers No. 1
and No. 2 in April 2022. Although both units were operational, repairs
were identified to improve the operation of the clarifiers. The
recommended repairs include drive controls for both units, new
skimmers for both units, squeegees for both tanks rake arms, EDI
chains, one motor and reducer assembly, one skimmer arm assembly,
and new secondary clarifier mechanisms.

Secondary Clarifiers
No.1and No. 2

Notes:
Abbreviations: EDI - electronic data interchange; HMI - human-machine interface; No. - number; UV - ultraviolet.

ES.3 Seismic Analysis

In 2021, Carollo performed a seismic evaluation and analysis of the City’s WWTP as part of the
overall plant condition assessment. Because the WWTP was substantially upgraded and
expanded in 2014, most of its infrastructure is designed in accordance with the 2010 Oregon
Structural Specialty Code (OSSC) and follows modern seismic design and detailing. During Tier 1
evaluations, Carollo identified potential deficiencies and areas for additional investigation. A
Tier 1 seismic analysis is an initial evaluation performed to identify any potential deficiencies,
whether structural or non-structural, in a building based on the performance of other similar
buildings in past earthquakes. Subsequent to the Tier 1 analysis, a more detailed seismic
evaluation of five older and potentially seismically vulnerable structures on the WWTP site was
conducted. Those structures receiving a more detailed evaluation included the following:

e  Operations Building.

e Process Gallery.

e Workshop.

e Aeration Basins and Stabilization Basins.
e Sludge Storage Basins and Biofilter.

oy
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The five potentially vulnerable structures were compared against an S-4 Limited Safety
structural performance level and N-B Position Retention non-structural performance level for an
M9.0 Cascadia Seismic Zone (CSZ) earthquake. The M9.0 CSZ is reflective of a catastrophic
natural disaster event that has an estimated 35 percent likelihood of occurring within the next 50
years. Following the Tier 1 evaluation, Carollo began Tier 2 evaluations for a select number of
identified deficiencies. Although none of the structures showed significant irregularities, the
team did identify seismic deficiencies. The recommended seismic retrofits are included in the
CIP for this Plan.

Prior to the 2021 seismic evaluation, Carollo’s subconsultant, Northwest Geotech, Inc. (NGI),
completed a seismic response and geologic hazards assessment of the City’s WWTP. Through
past and present site investigations and engineering analyses, NGl determined that the native
soils beneath the site’s granular pit backfill have low risk of liquefaction and its slopes do not
pose undue risk. NGI concluded that the WWTP's primary site hazard is the differential
settlement that may be caused by soil piping (development of subsurface air-filled voids), which
raises the risk of sinkholes forming beneath structures and pipelines. Soil piping usually develops
in unsaturated soils when a water source percolates into the ground. While the site is mostly
paved and stormwater is being collected, there may be areas where infiltration is occurring next
to structures or below pipelines. In spring 2023, NGI performed a visual crack survey and mapped
existing cracks at accessible structure floor and foundation stem wall locations. In addition, NGl
completed a 50-foot boring utilizing a sonic drilling technique to assist in determining grouting
conditions, prior maximum excavation depths, and fill materials present in the vicinity of
secondary clarifier 3. Recommended actions from NGl to mitigate the risk of soil piping and
considerations for new structure foundations are presented in Chapter 2. The City intends to
evaluate the need and extent of ground improvement for WWTP structures during preliminary
design of seismic upgrades. Accordingly, an allowance for future foundation mitigation
measures of $2 million is included in the City’s CIP.

ES.4 Wastewater Flow and Load Projections

Chapter 3 of the Plan evaluates the historical and projected wastewater flows and loads
generated in the City of Wilsonville’s service area. The load projections include total suspended
solids (TSS), biochemical oxygen demand (BODs), ammonia (NHs), and total phosphorous (TP)
loads.

Service area, residential population, industrial contribution, and rainfall records were all
considered in the flow and load projection analyses. Facility planning involves estimating rates of
growth in wastewater generation within the service area which are unlikely to align precisely
with the actual growth observed. During the planning period, City staff will need to assess
service area growth at regular intervals and revisit the analysis presented in this Plan.

The City previously estimated population for build-out of their service area. These estimates
were taken from the City’s Collection System Master Plan (2014, MSA) and as assumed in that
document, projected the UGB reaches build-out in 2045. Figure ES.2 details the historical
population and growth expected for the City. In addition, the City service area boundary upon
which 2045 UGB build-out projections were based on the 2014 CSMP, has been altered slightly
to account for a portion of the Basalt Creek Planning Area (BCPA) which is now expected to
annex to the City of Tualatin and therefore will not receive wastewater service from the City of
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Wilsonville. Figure ES.2 illustrates the 2014 UGB build-out population projections from the
CSMP compared to those based on the modified service area boundary.

The flow and load projections presented in Chapter 3 are based on the Collection System Master
Plan projections (with the slight modification to exclude the portion of the BCPA mentioned
above).

A determination will need to be made whether projected flows and loads (which drive
assessments of unit process capacity) are aligned with calendar projections presented in this plan
and consider if conclusions presented regarding capacity and timing of recommended
improvements remain valid. If not, adjustments to the plan will need to be undertaken to ensure
sufficient capacity remains available to serve anticipated growth. As actual future wastewater
generation rates may also be slightly different than the unit factors considered in this Plan,
operations staff at the plant will need to be familiar with the flow and load triggers for planning
and design of logical increments of treatment capacity presented in this plan. If growth rates are
higher, the schedule for improvements in this plan will need to align with calendar dates
presented herein. If growth occurs more slowly, the City will be able to phase WWTP
improvements on a less aggressive schedule.

ES-8 | DECEMBER 2023 | FINAL
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Analysis of flow projections were completed through two different methods: (1) analysis of
historical plant records and (2) DEQ Guidelines for Making Wet-Weather and Peak Flow
Projections for Sewage Treatment in Western Oregon, which is referred to as the DEQ
methodology in this Plan. Since there is no DEQ methodology for load analysis, all projections
were developed based on historical plant records. Figure ES.3 summarizes the measured and
projected maximum month, peak day and peak hour flows. The projections for the remaining
flow elements can be found in Chapter 3. As is shown in Figure ES.3, the peak hour flow is
projected to exceed the peak hour flow of 16 mgd listed on the 2014 Improvements Drawings
close to the year 2040.The projected 2045 peak hour flow is based on a 10-year (rather than

a 5-year) design storm and does not account for storage or flow attenuation in the collection
system. In 2023 the City undertook a hydraulic analysis of the WWTP concluding that certain
elements will be deficient as the service area develops. This is discussed in greater detail in
Chapter 4. This has important implications for facility improvement costs recommended in this
Master Plan, which are based on estimates and projections of flows and loads which may not
align with the timelines presented in this Master Plan. As such it is recommended the City
perform additional evaluation of the WWTP and collection system, along with monitoring actual
flows, to further evaluate whether future flow equalization can be achieved and whether
recommended improvements at the WWTP will all be triggered within the planning period.
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Figure ES.3 Flow Projection Summary
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Load projections were calculated for influent TSS, BODs, NHs, and TP. Figure ES.4 summarizes
the measured and projected influent maximum month BOD and TSS loads. The projections for
the remaining load elements can be found in Chapter 3.
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Figure ES.4 Load Projection Summary

The projected flows and loads developed in Chapter 3 were compared against the rated capacity
for each of the WWTP's unit processes to determine whether expansion would be required
within the planning period. The findings of this capacity analysis are discussed in the next
section.

ES.5 Capacity Analysis

Summaries of plant process area capacity assessments and conclusions are presented in this
Plan. These assessments focus on the need for improvements or upgrades to existing facilities to
address capacity deficiencies identified in the course of Master Plan evaluations. A site plan of
the City’s existing WWTP is presented in Figure ES.5.

Chapter 4 identifies existing capacity ratings and deficiencies for the liquid and solids stream
treatment processes at the City’'s WWTP. Analyses are based on operational practices in place at
the time and existing effluent limits established by the WWTP’s NPDES permit. Biological
process modeling was performed using BioWin version 6.2 to predict plant performance under
current and future flow and loading conditions to assess when unit process capacities may be
exceeded within the planning period (present through 2045).

A summary of the capacity assessment completed using growth projections described in
Section ES.1is detailed below in Table ES.2. Chapter 4 presents the methodology and findings in
greater detail.

ES-10 | DECEMBER 2023 | FINAL
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Table ES.2  Unit Process Capacity Assessment

Unit Process Capacity Assessment

Preliminary Treatment

There is sufficient hydraulic capacity with both mechanical screens operational to accommodate a PHF of 17.6 mgd. Hydraulic modeling conducted by Jacobs in 2023 indicates that hydraulically the

Screening influent screening can pass the projected PHF.
. The 2012 WWTP Improvement documents indicate a design capacity of 16 mgd for the vortex grit basin. However, Hydraulic modeling conducted by Jacobs in 2023 indicates that hydraulically, the grit
Grit Removal . .
removal system can pass a PHF of 17.6 mgd. At this flow rate the anticipated performance would be poor.
Secondary Treatment
Secondary Treatment Based on maximum week MLSS predicted from BioWin modeling at peak day flow with all clarifiers in service (and assuming a 5-day SRT), there is only sufficient capacity through 2027. Upsized process

piping is expected to be necessary to convey flow from the headworks to the secondary process and to return activated sludge within the secondary process under future flow conditions

Aeration Blowers

Tertiary Treatment and Disinfection

The air demands of the secondary treatment process are projected to exceed the firm capacity of the aeration blowers under peak conditions by 2027.

Disk Filters

Secondary Effluent Cooling Towers

The existing disk filter capacity is expected to be exceeded by 2032 with one unit out of service or in backwash mode based on effluent limitations included in the City’s DBO Contract with Jacobs. At
this time the City expects to relax these contract limitations rather than invest in additional capacity.

The projected peak day flow during the months of June through September is expected to exceed the capacity of the colling tower by the year 2036.

UV Disinfection

Outfall

Solids Handling

The existing UV channels do not have adequate capacity to disinfect the 2045 PHF with all units in service. However, the firm capacity of the UV system is sufficient to treat the PDDWF through the year
2045 with one channel out of service. The City currently has an older UV unit in place as an emergency backup to the primary system. That backup unit is aging and the City plans replacement during the
planning period. By the year 2040, the UV channels are expected to exceed their hydraulic capacity.

Even with the Willamette River at its 100-year flood elevation, it is expected that the outfall pipeline can accommodate approximately 19 mgd before the UV channel effluent weirs are at risk of
submergence upstream. Since this flow is well above the hydraulic capacity of the rest of the plant, no expansion will be needed until after 2045.% Jacobs found that under projected 2045 PHF
conditions certain process and effluent piping, including piping just upstream of the Willamette River outfall and diffuser system, may be hydraulically deficient. At PHF 17.6 mgd and assuming a 0.8
mgd recycle scenario the headworks screens and grit removal systems are expected to be unsubmerged. However, upsized outfall piping between MH-B and MH-D2 is expected to be necessary to
convey flow from the headworks to the secondary process under these conditions

Gravity Belt Thickener

TWAS Storage

Assuming continuous operation, the capacity analysis results indicate adequate capacity for thickening the current and projected maximum week WAS loads with one unit out of service. These units are
aging and the City plans replacement during the planning period.

The TWAS storage volume is sufficient to accommodate the expected maximum week solids loads for two days (assuming TWAS is thickened to 4 percent).

Dewatering Centrifuges

Biosolids Dryer and Solids Disposal

The rated capacity of the current centrifuges is sufficient to process the maximum week load with one unit out of service though 2042 assuming operating times of 24 hours per day for 7 days per week,
per the criteria detailed in Chapter 4. These units will reach the end of useful life during the planning period and the City plans replacement accordingly.

The capacity of the biosolids dryer is adequate for handling the current and projected max week solids loads (in year 2045) on the basis of its design evaporation rate, assuming dewatered cake is dried
from 20 percent TS to 92 percent TS and the dryer is operated for 24 hour per day for 7 days per week.® This unit is aging, has had recent performance issues and the City plans replacement during the
planning period.

Notes:

(1) The existing outfall was recently modified and equipped with five parallel diffuser pipes equipped with duckbill check valves to improve the mixing zone characteristics in the Willamette River.

(2) The centrifuges have exhibited inconsistent performance. The City recently refurbished these units and expects they will provide sufficient capacity through 2045.

(3) The existing solids dryer has sufficient capacity through 2045 but has exhibited inconsistent performance. See Alternative 2B, Chapter 6.

Abbreviations: DBO - Design-Build-Operate; gpd/sf - gallons per day per square foot; MLSS - mixed liquor suspended solids, SPA - State Point Analysis; SRT - solids residence time; TS - total solids; TWAS - thickened waste activated sludge.
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Table ES.3 further summarizes the capacity assessment by listing each unit process, associated
design parameters and year of possible capacity exceedance.

Table ES.3  Unit Process Capacity Year Summary

Unit Process

Design
Parameter

Redundancy Criteria

Bypass channel with manual bar

Year of

Capacity
Exceedance

Influent Screening PHF rack in service and one mechanical >2045
screen out of service
Grit Chamber PHF All units in service 2045®
Secondary Treatment Invzjrlw\'?éx:iISDDF All units in service 2027
iii?i::a%vﬂzent June 1P_DSFePt 30 All units in service 2036
Disk Filters MWDWF One unit in backwash 2032@
UV Disinfection Channels PHF All units in service 20400
Outfall PHF - >2045
Gravity Belt Thickening MW Load One unit out of service 2042
Dewatering Centrifuges MW Load One unit out of service >2045%
Biosolids Dryer MW Load All units in service >2045%

Notes:

(1) The plant hydraulic modeling done as a part of the 2012 WWTP Improvements Project only evaluated plant flows as high
as 16 mgd. The projected peak hour flows presented in Chapter 3 exceed this flow by the year 2045. There are some unit
processes including the grit removal system, secondary clarification and UV disinfection that have a peak hydraulic
capacity of 16 mgd. The hydraulic analysis conducted by Jacobs in 2023 found that under projected 2045 PHF conditions
certain process and effluent piping may be hydraulically deficient. At PHF 17.6 mgd and assuming a 0.8 mgd recycle
scenario the headworks screens and grit removal systems are expected to be unsubmerged. However, upsized piping is
expected to be necessary to convey flow from the headworks to the secondary process under these conditions .

(2) Existing Disk Filters are predicted to exceed reliable capacity (one unit out of service) in 2028 based on vendor provided
design criteria. This conclusion assumes limitations for effluent total suspended solids contained in the WWTP DBO
contract, which are far more stringent than the City’s NPDES permit. At this time the City expects to relax these contract
limitations rather than invest in additional capacity. Following startup of secondary treatment membrane bioreactors in
2030, the tertiary filters will be required less to meet the effluent requirements of the NPDES permit. It is anticipated the
City will maintain these facilities to allow flexibility in operation to account for servicing and membrane facility downtime.

(3) Asnoted previously, the existing centrifuges and biosolids dryer appear to have sufficient capacity through the planning
year 2045, however condition and age are likely to require replacement during the planning period. It is recommended
the City reassess available replacement technologies prior to replacement and consider loading appropriate to the
planning horizon of any new units selected.

Abbreviations: MW - maximum week
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ES.6 Regulatory Considerations and Strategy

It is the responsibility of the Oregon DEQ to establish and enforce water quality standards that
ensure the Willamette River's beneficial uses are preserved. Discharges from wastewater
treatment plants are regulated through the (NPDES. All discharges of treated wastewater to a
receiving stream must comply with the conditions of an NPDES permit. The Wilsonville WWTP
discharges to the Willamette River at River Mile 38.5 just upstream of the Interstate 5 bridge. The
existing permit limits for the Wilsonville WWTP are shown in Table ES.4. This permit became
effective on September 1, 2020 and expires July 30, 2025.

Table ES.4 Current Effluent Permit Limits

Average Effluent Monthly | Weekly Daily

Concentrations

Parameter Average, | Average, | Maximum,

Monthly (ppd) (ppd) (Ibs)

May 1 - October 31

CBODs 10 mg/L 15 mg/L 190 280 380

TSS 10 mg/L 15 mg/L 190 280 380
November 1 - April 30

BOD; 30 mg/L 45 mg/L 560 840 1100

TSS 30 mg/L 45 mg/L 560 840 1100

Other Parameters Limitations

e Shall not exceed 126 organisms per 100 ml monthly

. ) geometric mean.
E. coli Bacteria . .
e Nosingle sample shall exceed 406 organisms per

100 ml.
e Instantaneous limit between a daily minimum
pH of 6.0 and a daily maximum of 9.0
BODs Removal Efficiency e Shall not be less than 85% monthly average
TSS Removal Efficiency e Shall not be less than 85% monthly average

Option A: 39 million kcal/day 7-day rolling average

ETL June 1 through September 30 i _ o
e Option B: Calculate the daily ETL limit

Notes:
Abbreviations: CBOD:s - five-day carbonaceous biochemical oxygen demand; ETL - excess thermal load; kcal/day - kilocalories
per day; Ibs - pounds, mg/L - milligrams per liter; ml - milliliter.

The WWTP has been compliant with NPDES permit limits, generally. However due to
construction issues that required that aeration basins be offline, equipment failure and issues
with solids processing, the WWTP did violate their NPDES permit over eight months between
2015 and 2020 (December 2015, February 2017, April 2017, January 2018, August 2018, May
2020, June 2020 and July 2020). Most of these violations were due to the daily effluent TSS load
exceeding the maximum daily load limit in the NPDES permit. It is anticipated that once the
issues with solids processing are addressed, the City’s current treatment process will be able to
meet permit limits.
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Chapter 5 details potential regulatory issues the City will need to take into consideration in
coming years. Several possible regulatory actions by the Oregon DEQ could drive investments in
future improvements at the City’s WWTP. The plant discharges to the Willamette River and
existing and future effluent limitations contained in the NPDES permit dictate, in large part, the
necessary treatment processes and configuration at the WWTP necessary to maintain
compliance.

Future treatment upgrades may be required when DEQ establishes total maximum daily

loads (TMDL) for the lower Willamette River. Dissolved oxygen and nutrient limits, such as
phosphorus limitations, are possible. The dissolved oxygen in the lower part of the river does not
always meet water quality standards, and indications of excessive nutrients, such as chlorophyll-
a, aquatic weeds, and harmful algal blooms, are present in the lower Willamette River. DEQ has
begun its triennial review of Oregon’s water quality criteria. The review could result in more
stringent or new discharge requirements, but this process will take several years. For planning
purposes, providing plant footprint to accommodate future treatment to remove phosphorus
and address dry weather seasonal limits on dissolved oxygen should be anticipated. In addition,
the City should continue to engage with DEQ regarding any proposed receiving water
temperature regulatory actions keeping in mind potential limitations on effluent cooling
capability provided by current cooling tower technology in operation at the WWTP.

ES.7 Alternative Development and Evaluation

Chapter 6 presents the methodology and findings of a process improvements alternatives
evaluation. The plant’s treatment process needs were defined by comparing the plant’s existing
condition, capacity and reliability, with the projected flows, loads, and regulatory constraints for
the recommended alternatives. Where capacity deficiencies were predicted, at least two
alternatives were analyzed for each corresponding unit process. Process modifications
associated with each alternative were modeled in BioWin to evaluate the overall impact on plant
operations.

As identified in Chapter 4, the secondary treatment process is expected to require additional
capacity during the planning horizon (2045). Chapter 6 details two alternatives to address these
capacity limitations. The two alternatives considered to increase secondary capacity are:

1. Expansion of the existing conventional activated sludge process; and
2. Intensification of the existing treatment process using membrane bioreactor (MBR)
technology.

Due to the higher capital and operating costs of intensification, construction of a new
conventional aeration basin is recommended as the first phase to increase secondary capacity.
As flows and loads increase, or regulatory requirements become more stringent, it is expected to
become necessary to intensify treatment. It is recommended the City revisit this evaluation as
the need for 1) additional capacity to accommodate growth nears or 2) more stringent effluent
limitations are considered. This offers the opportunity to take advantage of potential advances
in technology as well as confirming the predicted time frame of capacity exceedance. A new
aeration basin project is included in the Capital Improvement Plan in Chapter 7. As loads
continue to increase, this plan includes the gradual conversion of the existing conventional
activated sludge process to a membrane bioreactor process.
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The existing aeration blower system firm capacity is expected to be deficient by 2027. An
additional aeration blower (with approximately double the capacity of the current blowers)
would provide for the first phase of capacity expansion. As loads continue to increase, the plan
includes the gradual upsizing of the existing blowers.

The projected peak day flow between June through September is expected to exceed the
capacity of the existing cooling tower. Since the existing cooling tower system was designed to
be expanded with the addition of one more tower, the plan assumes the expansion of the
existing cooling tower process by the year 2036 to meet the projected summer peak day flows.

Additional tertiary filtration capacity is predicted to be needed by 2032 to provide full treatment
of the MWDWF with one disc filter out of service or in backwash mode. As the City has selected
an intensification technology utilizing membranes, this is likely to eliminate tertiary filtration
capacity concerns as the membranes replace the filtration process for TSS removal in plant
effluent.

While the capacity assessment findings presented in Chapter 4 determined existing gravity belt
thickeners and dewatering centrifuges have sufficient capacity assuming continuous operation,
the remaining equipment service life may require replacement within the planning horizon. The
centrifuges, installed in 2014, were recently refurbished, but by 2045, will have been in service
for over 30 years. In addition, the gravity belt thickeners (GBT) which thicken the sludge prior to
delivery to the centrifuges for dewatering, have been in service even longer. The City should plan
for their replacement within the planning horizon and consider whether a capacity increase is
needed at the time of replacement based on projections of solids production and processing
needs. Additionally, the secondary process was modified in 2020 and has experienced extended
periods where mixed liquor concentrations have been elevated above typical ranges for
conventional activated sludge or extended aeration processes. Due to the complications with
secondary process operation and performance issues with the centrifuges, it is recommended
the City study the secondary treatment and dewatering processes to confirm that the
assumptions and conclusions regarding centrifuge capacity in Chapter 4 may be relied upon. A
dewatering performance optimization study is recommended so the City can collect and analyze
secondary treatment and solids processing performance data. For budgeting purposes, an
opinion of probable cost for replacing the existing centrifuges is presented in Chapter 7. Timing
of that equipment replacement will depend on performance of the existing units, future loading
assumptions, and observed condition.

The existing solids dryer has experienced operational issues in recent years, including a fire that
caused extensive damage to the equipment in April 2019 and a leaking rotary joint and damaged
seal in 2021. As of February 25, 2022, the dryer has been repaired and is operating. Because of
the City’s commitment to solids drying as the preferred process to achieve Class A biosolids, the
alternatives evaluation presented in this Plan for future dryer replacement was conducted with a
focus on thermal drying options only.

|/ .
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Chapter 6 details an analysis of the following alternatives to improve the drying system:

1. Alternative 1 - Continue operating the existing biochemical reactor (BCR) paddle dryer
and defer replacement.

2. Alternative 2 - Modify the existing Dewatering and Drying Building to accommodate a
different solids dryer technology or a redundant dryer.

3. Alternative 3 - Construct a new dryer building with a different solids dryer technology.

While it is anticipated the existing dryer has useful life through at least 2026 (current DBO
contract expiration), by 2031 the dryer will have been in operation for over 15 years. It is
recommended the planning and design of upgrades to provide reliable dryer capacity begin

in 2031, or sooner if further operational concerns arise. The City has indicated a preference for a
variation of Alternative 2 which involves expanding the existing Dewatering and Drying Building
to accommodate a second solids paddle dryer. This alternative provides backup capacity to allow
the City to continue delivering Class A solids during periods of downtime if a mechanical failure
occurs or to accommodate regular maintenance of one dryer train. As mentioned previously, this
Plan recommends the City complete a study of the secondary sludge quality, performance of
that process, chemical addition types and locations, and solids handling process performance
overall prior to making a final selection of the preferred dryer alternative from the alternatives
detailed in Chapter 6. For purposes of capital planning, this Plan assumes the City will implement
Alternative 2b (modification of Dewatering and Drying Building to accommodate a second
paddle dryer) with a study and confirmation of this selection beginning in 2031.

Lastly, the City wants to establish a direct connection between the City’s fiber optics network
and the WWTP. This addition consists of routing two new conduits (one spare) and fiber optic
cabling from the WWTP’s Operations Building to the site entrance, where the conduits will be
tied into the City’s fiber optics network. Chapter 6 details one potential routing from the
Operations Building to the site entrance that would minimize impact to existing yard utilities.
The fiber optic cable addition is included in Chapter 7 and the City’s 5-year CIP.

Table ES.5 below summarizes the alternatives evaluated in Chapter 6 including
recommendations for future WWTP improvements.

Table ES.5 Summary of Alternatives

Unit Process Alternatives Considered Selected Alternative
e Expansion of the existing conventional e Expansion of the existing
activated sludge process. conventional activated sludge
e Intensification of the existing process through the addition of
Secondary treatment process. another aeration basin. Further
Treatment phased expansion of capacity

through addition of membrane
bioreactor (MBR) and fine
screening facilities.

e Continue operating the existing BCR e Modify the existing Dewatering

paddle dryer and defer replacements. and Drying Building to
¢ Modify the existing Dewatering and accommodate a different solids
Solids Dryer Drying Building to accommodate a dryer technology or a redundant
different solids dryer technology or a dryer by expanding the
redundant dryer. Dewatering and Drying Building
e Construct a new dryer building with a to accommodate a second solids
different solids dryer technology. paddle dryer.
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ES.8 Recommended Alternative

Figure ES.6 presents a WWTP site plan identifying locations of recommended improvements
resulting from condition and capacity assessments, including evaluation of alternatives, as
described.

Summaries of opinions of probable costs and anticipated phasing for the improvements
recommended for inclusion in the City’s WWTP CIP are provided in Table ES.6.

The expected cash flow for the planning period was determined for the recommended
improvements summarized in Table ES.6. The cash flow through 2045 includes an escalation
rate of three percent, and the estimated peak expenditure for any fiscal year is

approximately $55,434,000 in fiscal year 2030. The projected CIP expenditures are presented in
Figure ES.7. Capital costs estimated in the Plan will be considered as the City assesses the need
to adjust sewer enterprise rates and charges in coming months. It will be important to
distinguish capacity and condition (repair and replacement) driven improvements in assigning
costs to existing rate payers and future users.
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Table ES.6 WWTP CIP - Recommended Alternative Opinion of Probable Cost and Phasing

e e Approximate

Year Online

Plant Area Project® Probable
Cost®

Dewatering Performance

Solids Handling Optimization $150,000 2025

Communications/IT Fiber Optic Cable Addition $60,000 2025

UV System Backup UV System Improvement $1,705,000 2026

Support Buildings Seismic Improvements $1,082,000 2026

Support Buildings Geotechnical Foundation Mitigation $2,000,000 2026

Secondary Treatment New Conventional Aeration Basin ¢, >, 4 20270

and Blower

Secondary Treatment New Secondary Clarifier Mechanisms $1,775,000 2027

Secondary Treatment New MBR, Blowers and Fine Screens $69,727,000 2031
(Phase 1)

Solids Handling Solids Dryer Improvement $17,130,000 @ 2033

Solids Handling Existing Centrifuge and GBT $3,701,000 ¢ 20330

Replacement

Cooling Towers New Effluent Cooling Tower $642,000 2036

Secondary Treatment Additional MBR and Blower Capacity $2,330,000 2039
(Phase 2)

UV System UV Equipment Replacement $2,571,000 2040

Outfall Outfall Improvements $1,244,000 2040

Secondary Treatment LR BT G RY $8,117,000 2044
(Phase 3)

TOTAL $122,456,000

Notes:
White rows indicate projects that are in the City’s 5-year CIP and blue rows indicate projects that are outside the 5-year CIP
window.

(1) Details of each project can be found in Chapter 2 or Chapter 6 of this Master Plan.

(2) The estimated opinion of probable costs include the construction costs plus ELA (or soft costs). Details on the estimated
project costs can be found in Chapter 2 or Chapter 6 of the plan, with the exception of costs for the backup UV system and
centrifuges which are presented earlier in Chapter 7. All costs presented are based on an August 2023 ENR index of 13473.

(3) Asidentified in Chapter 4, the secondary treatment process at the Wilsonville WWTP is expected to require additional
capacity by the year 2027. Since design and construction of a new aeration basin may take longer than the year 2027, the
City will likely need to operate at SRTs lower than 5 days during the maximum week condition if growth occurs as
predicted in Chapter 3.

(4) Forbudgeting purposes, the Option B centrifuge cost from Table H-2 in Appendix K is used for the project cost summary
and the CIP.

(5) Replacement timing dependent upon satisfactory equipment performance.

(6) The centrifuges installed with the City’s 2014 upgrade project have exhibited inconsistent performance in recent months.
The City recently refurbished these units and expects they will provide sufficient capacity through 2042. However, by that
time, the units will have been in service for over 30 years. It is recommended the City plan for replacement of these units
during the planning horizon of this Master Plan. Assuming replacement occurs in the mid-2030's the City should reassess
capacity needs of those units beyond the 2045 horizon, consistent with the expected service life of the new equipment.

(7)  The existing solids dryer has sufficient capacity through 2045. As with the dewatering centrifuges, the dryer equipment
will soon have been in operation for a decade. It is recommended the City plan for replacement of the dryer during the
planning horizon of this Master Plan. The City plans to replace the existing dryer with a new piece of equipment using
similar technology and potentially rehabilitate the existing unit to serve as a backup. See Alternative 2B, Chapter 6.
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The years in which key processes are projected to exceed capacity are presented in Figure ES.8.
The green line illustrates projected MM BOD triggers for existing and proposed new secondary
treatment facilities. Projected PHF is shown in blue indicating capacity exceedance of the
cooling tower and certain elements of plant hydraulics. Prior to the year of projected
exceedance, planning, design, and construction activities will be required to allow upgrades to be
commissioned to prevent capacity exceedances. It is important to note that the timing of
improvements should be driven by the rate of growth in influent flow and load. Dates indicated
in Figure ES.8 and elsewhere in this document should be considered best, conservative estimates
based on projections presented herein and professional judgement.
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New Aeration Basin

Additional Aeration Blowers
New Fine Screens

New Emergency Generator
New MBR Facility

New Cooling Tower

Replace Gravity Belt Thickeners
Replace backup UV system

ololalelsls]ols]o

Replace Solids Dryer &
Centrifuges

E E Replace Clarifier 1 & 2
mechanisms

E Seismic retrofits of buildings
New fiber optic connection

"ﬁ Solids process study

Figure ES.6 Proposed WWTP Improvements Site Plan
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$40,000,000
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Project Cost, $/year
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B New Secondary Clarifier Mechanisms

o Backup UV System Improvement

B Existing Centrifuge and GBT Replacement

o MBR Phase 3 + 2 Blower

B Seismic Improvements

o Quffall Improvements

Figure ES.7 Projected 20-Year CIP Expenditures

. BA.

IS (P@be @@@@

O Solids Dryer Improvement

EMEBER Phase 1 + 2 Blowers + Fine Screens + Electrical Upgrades
oMBR Phase 2 + 2 Blowers

O Cooling Tower
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Chapter 1
PLANNING AREA CHARACTERISTICS

1.1 Introduction

The City of Wilsonville (City) is preparing a master plan (Plan) for its Wastewater Treatment
Plant (WWTP). The goal of this Plan is to develop a 20-year capital plan that identifies
improvements to the City’'s WWTP. These recommended improvements were selected to
provide the best value to the City’s ratepayers by maximizing the use of existing infrastructure
and optimizing system operation while protecting water quality and human health and
supporting economic development.

This chapter documents City wastewater service area characteristics relevant to planning facility
improvements. These characteristics are summarized in a manner consistent with the City’s
approach to planning and operating its conveyance and treatment facilities, and in accordance
with requirements for wastewater planning documents set forth by the Oregon Department of
Environmental Quality (DEQ) that support financing through the Clean Water State Revolving
Fund (SRF). The chapter also demonstrates the City’s compatibility with the local governmental
comprehensive plan and Statewide Land Use Goal 11 (Goal 11) and describes how Oregon’s
Integrated Water Resources Strategy (IWRS) were considered as part of the overall planning
strategy.

1.1.1 Background

The City's existing system collects wastewater from residences, businesses, industries, and
public facilities and conveys the flow to the City’s WWTP. The most recent master plan,
Wastewater Collection System Master Plan (Murray, Smith & Associates, Inc., 2014) considered
areas within the existing City Limits, the Oregon Metro (Metro) identified Urban Growth
Boundary and the Urban Reserve Areas to develop wastewater flow projections. These flows
inform the collection system capacity needed to effectively convey flow to the WWTP as well as
capacity required at the plant to properly treat and discharge wastewater in accordance with
permit limitations.

The City's existing WWTP was constructed in the early 1970s, with upgrades completed in

the 80s and 90s. To accommodate growth and effluent water quality requirements, the City
completed a major upgrade in 2014. The current WWTP includes a headworks unit with
screening and grit removal, three aeration basins, two stabilization basins, three circular
secondary clarifiers, two disk filters, two ultraviolet (UV) disinfection channels, two centrifuges,
one dryer, and five sludge storage basins. Treated and disinfected effluent is discharged to the
Willamette River. Waste sludge is conditioned with polymer and thickened with gravity belt
thickeners. Thickened waste sludge is dewatered in centrifuge units and dried to a Class A
product. An odor control biofilter and fans draw and treat odorous air from the treatment plant.
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1.1.2 Scope

This Plan identifies a 20-year schedule of capital improvements to the City’s WWTP expected to
accommodate growth in the area, address changing regulatory requirements, maintain existing
facilities, and mitigate life safety and seismic deficiencies. Specific objectives of the Plan are
addressed by individual chapters and include the following:

Chapter 1 - Planning Area Characteristics: Defines locally adopted comprehensive land
use plans, urban growth boundaries, City boundary, and sewer service plans.

Chapter 2 - Condition Assessment and Tier 1 Seismic Analysis Summary: Reviews and
summarizes recently collected condition assessment data and performs a life
safety/seismic evaluation.

Chapter 3 - Wastewater Flow and Load Projections: Develops projected flows and loads
to be treated at the WWTP.

Chapter 4 - Capacity Analysis: Determines the capacity of the existing treatment plant
under current NPDES conditions.

Chapter 5 - Regulatory Considerations and Strategy: Assesses and documents
regulatory considerations for the Plan and develops an overall regulatory strategy.
Chapter 6 - Alternative Development and Evaluation: Identifies, develops, and evaluates
alternatives by process area that will maximize the use of existing assets at the WWTP
and provide flexibility to meet potential future regulatory requirements.

Chapter 7 - Recommended Alternative: Finalizes the recommended alternatives to be
adopted in the Plan.

1.1.3 Reference Studies and Sources

The following sources were used to develop this Chapter:

Portland State University Population Research Center.

US Census Bureau American Community Surveys, City of Wilsonville, 2010-2018.
The Oregon Conservation Strategy, Oregon Department of Fish and Wildlife, 2016.
Metro Land Use Documentation.

Mero Population Projections.

Oregon DEQ Wastewater Facility Planning Guide.

Oregon’s Integrated Water Resources Strategy.

Statewide Land Use Goal 11, 2005 Update.

Natural Resources Conservation Service (NRCS).

Oregon State Historic Preservation Historic Sites Database (HSD).

Oregon Department of Geology and Mineral Industries (DOGAMI).

Federal Emergency Management Agency (FEMA).

The following City reports, and plans were also referenced:

City of Wilsonville Wastewater Collection System Master Plan, November 2014,
Murray, Smith & Associates, Inc.
City of Wilsonville Comprehensive Plan, October 2018.
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1.2 Plan Requirements

This Plan was prepared, in part, to meet the requirements of three Oregon planning guidance
documents, which are briefly described in this section.

1.2.1 Oregon DEQ Wastewater Facility Planning Guide, July 2019

The Oregon DEQ developed a Wastewater Facility Planning Guide (Guide) to help communities
develop and evaluate wastewater alternatives to meet their long-term needs. The Oregon DEQ
administers the SRF, which provides below-market rate loans to public agencies for preparation
of planning and environmental review documents, designing and constructing wastewater
facilities, and completing other water quality improvement design and construction projects.

The Guidelines for Preparing Wastewater Planning Documents and Environmental Reports for
Public Utilities, last revised in July 2019, outline the required contents of a wastewater planning
document.

1.2.2 Oregon’s Integrated Water Resources Strategy, 2017 Update

The IWRS provides a blueprint for the state to better understand and meet its instream and out-
of-stream water needs relative to water quantity, water quality, and ecosystem needs. The IWRS
also recommends actions applicable to wastewater planning.

1.2.3 Statewide Land Use Goal 11, 2005 Update

In Oregon, the foundation for the statewide program for planning is a set of 19 statewide
planning goals. The objective of Goal 11 is to plan and develop a timely, orderly, and efficient
arrangement of public facilities and services to serve as a framework for urban and rural
development. This goal requires cities with more than 2,500 people to adopt public facility plans
to guide development, specifically for sewer and water systems.

Associated planning documents must describe the boundary and show compliance with Goal 11
and consistency with the local comprehensive plan. Wastewater planning documents must also
include an affirmative land use compatibility statement from the local government to
demonstrate compatibility with the comprehensive plan.

1.3 Project Planning Area

This section describes the project planning area and summarizes the City’s key wastewater
conveyance and treatment infrastructure.

1.3.1 Service Area Definition

The planning area is consistent with the City’s 2014 Collection System Master Plan and 2018
Comprehensive Plan and includes the UGB, as well as the area where the City currently provides
wastewater collection service (largely defined by the City Limits) as shown in Figure 1.1.

The planning area extends to the City of Tualatin to the north and is bounded by the Willamette
River to the south, apart from the Charbonneau District south of the Willamette River.

The planning area also includes portions of the urban reserve areas (URA), which have been
identified by Metro and are also shown in Figure 1.1.
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The City's current wastewater service area follows the City boundary, but also includes a small
area just outside the City boundary at the Coffee Creek Correctional Facility. The City also
provides wastewater service to the French Prairie Rest Area south of the City on I-5, as shown in
Figure 1.1.

The Basalt Creek Concept Plan, adopted in 2018, resulted in a refinement of the City service area
compared to assumptions applied at the time of the 2014 Wastewater Collection System Master
Plan (CSMP). The Basalt Creek Concept Plan establishes the northern Wilsonville service area
boundary as the future Basalt Creek Parkway roadway alignment. This decision is reflected in
Figure 1.1, which shows the Study Area Boundary as analyzed in the 2014 CSMP, incorporating
the Basalt Creek Concept Plan service area refinements described above. The resulting boundary
shown in Figure 1.1 defines the service area for this WWTP Master Plan.

1.3.2 Existing Conveyance and Treatment Facilities

The City operates and maintains approximately 70 miles of sewer pipe, which consists of gravity
pipes between 4.0- and 36 inches in diameter and 1,700 manholes. The collection system also
includes nine pump stations, not including private pump stations that discharge into the City’s
system. The system conveys residential and non-residential wastewater to the WWTP, located
at the southern end of the City adjacent to the Willamette River. The City’s sanitary sewer
system consists of seven primary basins that cover nearly 12 square miles in the service area.
Figure 1.2 illustrates the City’s existing sanitary sewer conveyance infrastructure and the location
of the WWTP.

1.3.2.1 Wastewater Treatment Plant

The City's WWTP was originally commissioned in 1972 and discharges treated effluent to the
Willamette River. The WWTP was upgraded in 2014 to expand the average dry weather capacity
to 4.0 million gallons per day (mgd) to accommodate growth. The WWTP processes include
screening and grit removal facilities, aeration basins, contact stabilization basins, secondary
clarifiers, tertiary filters, effluent cooling towers, UV disinfection channels, and biosolids
thickening, dewatering, and drying processes. Recent improvements include changes to the
odor control system, addition of cooling towers to meet temperature regulations, and

changes to biosolids handling processes. During the initial stages of developing this Plan
(summer/fall 2020) the WWTP secondary treatment process was modified to allow mixed liquor
recycle pumping from the final aerated zone to the first zone in each basin.

The City contracts with Jacobs for operation of the WWTP under a Design-Build-Operate (DBO)
agreement.
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1.4 Land Use

The Statewide Goal 11: Public Facilities, Oregon Statue 197, and Oregon Administrative
Rule (OAR) 660 require the following information to be included in facilities planning documents:

e Aninventory and general condition assessment of all significant public facility systems
supporting the land uses designed in the acknowledged comprehensive plan.

e Alist of significant public facility projects that will support the land uses designated in
the acknowledged comprehensive plan.

e Planning level cost estimate for each public facility project.

e A map and written description of each public facility project’s general location or service
area.

e Policy statements or urban growth management agreements identifying the provider of
each public facility system.

e An estimate of when each facility project will be needed.

e Anassessment of the provider’s existing funding mechanism, their ability to fund the
development of each public facility project or system, and possible new funding
mechanism.

1.4.1 Locally Adopted Comprehensive Plans

The City of Wilsonville is within Metro jurisdiction. Metro serves more than 1.5 million people
in Clackamas, Multnomah, and Washington counties with a boundary that encompasses
Portland, Oregon and 23 other cities.

In 1992, the region’s voters adopted a Charter for Metro which gave Metro jurisdiction over
matters of metropolitan concern and required the adoption of a Regional Framework Plan. The
Regional Framework Plan unites all of Metro’s adopted land use planning policies and
requirements. Under the Metro Charter and state law, cities and counties within Metro’s
boundaries are required to comply and be consistent with Metro’s adopted Urban Growth
Management Functional Plans and the Regional Framework Plan.

By state law, Metro is responsible for establishing the Portland metropolitan area’s UGB, which
includes Wilsonville. Land uses and densities inside the UGB are selected to support urban
services such as police and fire protection, roads, schools, and water and sewer systems.

The City's Comprehensive Plan, updated most recently in 2020, reflects the land uses and UGB
established by Metro. All parcels within the City have been assigned a land use designation, which
includes various categories of commercial, industrial, institutional, and residential land uses. The
City then assigns specific zoning within the broader land use designations.

Consistent with these requirements, Figure 1.3 shows the City’s land use designations within the
Plan Study Area Boundary.
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1.5 Physical Characteristics

The natural environment is an important determinant of growth within a region; it contains
resources which must be protected or avoided making it a key consideration in the Plan.

The northern section of the City is within Washington County, but the majority of the City is
located in the northwestern part of Clackamas County. The Willamette River separates the
majority of the City from the Charbonneau District, a neighborhood within the city limits south
of the Willamette River.

The main thoroughfares are the Interstate-5 (I-5) freeway, which runs north-south through the

City, and Boeckman Road and SW Wilsonville Road, which both run east-west through the City.

1.5.1 Climate

The City's climate has warm, dry summers, and cool, moist winters. During the wet winter
season, rainfall is generally light with periods of more intense rainfall. The wettest period of the
year is from November through March with the most rainfall occurring in December with an
average of 6.61 inches of precipitation. July and August are the warmest months, with an
average high temperature of 81-degrees Fahrenheit, and December is the coldest month, with
an average low temperature of 34-degrees Fahrenheit (Source: The Weather Channel).

1.5.2 Topography

The planning area is relatively flat, except for steep slopes surrounding the natural drainage
channels through the region, such as Boeckman Creek and Coffee Lake Creek. Topography
ranges from 375 feet above sea level at the northern end of the study area to 60 feet above sea
level at the Willamette River near the I-5 crossing. Generally, the region slopes downward
towards the Willamette River. Figure 1.4 shows the topography in the planning area.
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1.5.3 Geology and Soils

The geology of the City’s service area is dominated by Quaternary deposits consisting of
backwater deposits from the Missoula Floods as well as glaciofluvial, lacustrine, and fluvial
sedimentary deposits. Higher elevations in the area are dominated by basalts from the Columbia
River deposits.

The region’s geologic history begins with the formation of the Columbia River Basalts (CRB)
groups, which formed from millions of years of lava flows. The ancestral Columbia River and
local streams carved through the CRB flows and began depositing fluvial sediments.

Over thousands of years, the Catastrophic Missoula Floods left layers of flood deposits. Local
streams reestablished their courses through the flood deposits, and widespread landslide failure,
many of which are still active, started occurring in canyons.

The planning area’s morphology and soils were influenced significantly by the historical
catastrophic flood events on the Columbia River known as the Missoula Floods. The NRCS
classifies soils based on many characteristics, including hydrologic soil group, which are based on
estimates of runoff potential. Table 1.1 summarizes the hydrologic soil groups, and the
percentages of each soil group within the City’s service area.

Table1.1  Hydrologic Soil Groups

Percent of Soil in
City’s Service Area

Description

Soils having a high infiltration rate (low runoff potential)
when thoroughly wet. These consist mainly of deep, well
drained to excessively drained sands of gravelly sands.
These soils have a high rate of water transmission

Group A 1%

Soils having a moderate infiltration rate when thoroughly
wet. These consist chiefly of moderately deep or deep,
Group B moderately well drained or well drained soils that have 29%
moderately fine texture to moderately coarse texture. These
soils have a moderate rate of water transmission.

Soils having a slow infiltration rate when thoroughly wet.
These consist chiefly of soils having a layer that impedes the
Group C downward movement of water or soils of moderately fine 30%
texture of fine texture. These soils have a slow rate of water
transmission.

Soils having a very slow infiltration rate (high runoff
potential) when thoroughly wet. These consist chiefly of
clays that have a high shrink-swell potential, soils that have
Group D a high-water table, soils that have a claypan or clay later at 2%
or near the surface, and soils that are shallow over nearly
impervious material. These soils have a very slow rate of
water transmission.
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Percent of Soil in
City’'s Service Area

Description

The first letter of this grouping refers to drained condition
and the second to undrained condition. The drained
Group C/D condition for this Dual Group is characterized by Group C soil
Dual Group®  (see description above), and the undrained condition for this
Dual Group is characterized by Group D soil (see description
above).

38%

Notes:

(1) Certain wet soils are placed in Group D basely solely on the presence of a water table within 24 inches of the surface even
though the saturated hydraulic conductivity may be favorable for water transmission. If these soils can be adequately
drained, then they are assigned to dual hydrologic soul groups based on their saturated hydraulic conductivity and the
water table depth when drained.

(Reference: https://directives.sc.eqov.usda.gov/OpenNonWebContent.aspx?content=17757.wba)

1.5.4 Environmentally Sensitive Areas and Species

The planning area extends across the Coffee Lake Creek-Willamette River watershed (Middle
Willamette). According to the Oregon Department of Fish and Wildlife (ODFW), the rivers and
streams in the planning area serve as a habitat for endangered, threatened, or vulnerable native fish.
Table 1.2 summarizes these species and the federal and state status of planning efforts for them.

Table1.2  Aquatic Species Status

Species | Federal Status | State Status
Fall and spring chinook Listed threatened Sensitive vulnerable
Coho Listed threatened Sensitive vulnerable
Pacific lamprey Species of concern Sensitive vulnerable
Summer and winter steelhead Listed threatened Sensitive critical
White sturgeon -- Data gap
Coastal cutthroat trout Species of concern Sensitive vulnerable

The City has identified significant natural resource areas that warrant special use management
consideration to preserve water quality, visual quality, and sensitive wildlife habitats. The
management and protection of these natural resource areas is implemented through the
provisions of the Significant Resource Overland Zone (SROZ) ordinance.

In 2016, ODFW produced the Oregon Conservation Strategy, which serves as an overarching state
strategy for conserving fish and wildlife. The Conservation Strategy identified key conservation
issues that are landscape-scale threats affecting species and habitats throughout the state.

Table 1.3 summarizes the key conservation issues for the Willamette Valley Ecoregion, of which
the City is a part.

- oy
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Table1.3  Key Conservation Issues of Concern in Willamette Valley Ecoregion

Conservation Issue Description

Land Use Conversion

L Habitat continues to be lost through conversion to other uses.
and Urbanization

Maintaining open-structured strategy habitats, such as grasslands, oak
Altered Fire Regimes savannas, and wet prairies, partly depends on periodic burning. Fire
exclusion has allowed succession to more forested habitats.

The floodplain dynamics of the Willamette River have been significantly
altered. Multiple braided channels dispersed floodwaters, deposited
fertile soil, moderated water flow and temperatures, and provided a
variety of slow-water habitats, such as sloughs and oxbow lakes. The
Willamette River has largely been confined to a single channel and
disconnected from its floodplain.

Altered Floodplain

Habitats for at-risk native plant and animal species are largely confined

Habitat Fragmentation : .
g to small and often isolated fragments, such as roadsides and sloughs.

Invasive plants and animals disrupt native plant and animal communities

Invasive Species . . . .
P and affect populations of at-risk native species.

Urban landscapes can present a variety of hazards for wildlife, such as
bird collisions with windows, impacts due to light pollution, predation

Wildlife Hazards and pet disturbance, collisions with vehicles and power lines, exposure
to pesticides and contaminants, and harassment and illegal take of
wildlife.

The Conservation Strategy identifies habitats of conservation concern in Oregon that provide
important benefits to strategy species. These species are defined as Oregon'’s “species of
greatest conservation need.” Table 1.4 summarizes strategy habitats in the Willamette Valley
Ecoregion.

Table1.4  Strategy Habitats in the Willamette Valley Ecoregion

Type ‘ Name
Flowing River and Flowing water and riparian habitats include all naturally occurring flowing
Riparian Habitats freshwater streams and rivers as well as the adjacent riparian habitat.

Grasslands in the Willamette Valley, also called upland prairies, are

Grasslands dominated by grasses, forbs, and wildflowers.

Natural lakes are relatively large bodies of freshwater surrounded by
Natural Lakes land. For the Conservation Strategy, they are defined as standing water
bodies larger than 20 acres.

Oak woodlands are characterized by an open canopy dominated by

Oak Woodlands Oregon white oak.

Wetlands are covered with water for all or part of the year. Permanently
wet habitats include backwater sloughs, oxbow lakes, and marshes, while
seasonally wet habitats include seasonal ponds, vernal pools, and wet
prairies.

Wetlands
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1.5.5 Cultural Resources

This section lists the potential types and numbers of resources that may be encountered during
construction of projects identified in this Plan. If during formal Oregon State Environmental
Review Process (SERP) review further built environment resources, archaeological, or other
historic resources are observed, they will be documented at a level appropriate for assessing
them as potential historic properties. An inadvertent discovery plan should be established prior
to implementing projects that have the potential to impact cultural resources.

Cultural Resource review includes assessing direct effects to any potential archaeological
resources related to project activities, as well as assessing any indirect impacts to historic
properties listed in, or eligible for, inclusion in the NRHP that would result from the project and
that are within a 0.5-mile radius study area.

Review of Oregon State HSD shows there are historic districts, buildings, and structures within
the City of Wilsonville. Based on the review of the HSD, there are no historic objects or sites
within the City of Wilsonville.

1.5.6 Regional Hazards

Natural hazards that may occur in the planning area include earthquakes, floods, and landslides.
The City is within the active area of the Cascadia Seismic Zone (CSZ), which can cause a
magnitude 9.0+ earthquake. According to the Oregon Department of Geology and Mineral
Industries (DOGAMI), a CSZ earthquake could produce very strong to severe shaking in the City.

Flood hazards exist along the Willamette River in the City’s service area. If flooding occurs in the
Willamette River, as well as Coffee Lake Creek or Boeckman Creek, extensive damage could be
caused. Metro documented areas along these rivers and creeks that the FEMA designated as
100-year floodplains.

Landslide hazards exist on steeper slopes within the City. According to DOGAMI, landslide
hazards in the City range from low (landsliding unlikely) to very high (existing landslide) as shown
in Figure 1.5.
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1.5.7 WWTP Surrounding Area

As shown in Figure 1.6, the City's WWTP is located in Wilsonville north of the Willamette River
just west of the I-5 crossing of that water body. The facility is bounded by I-5 to the east,
residential areas to the north and west, and Boones Ferry Park to the south. The site is
approximately 110 to 135 feet above sea level.

Portions of the WWTP property are within the City’s SROZ. which incorporates Metro’s Title 13
Habitat Conservation Areas and Habitat-Friendly Development Practices. Improvements and
operations at the WWTP are consistent with the City’s SROZ and Metro standards.

The dominant soils at the site include Quaternary surficial deposits, alluvial deposits, and
mixed- and coarse-grained sediments. According to DOGAMI, a CSZ earthquake could produce
very strong shaking at the WWTP site, and the potential landslide hazard is moderate with
landsliding possible. Areas surrounding the site have a high landslide hazard with landsliding
likely. Chapter 2 of this Plan presents a summary of a seismic analysis of the WWTP. The full
report is included in Appendix D. A seismic response and geologic hazards assessment of

the WWTP is included in Appendix E.

1.6 Water Resources

In 2012, the State of Oregon’s Water Resources Commission adopted the IWRS. The goal was to
bring various sectors and interests together to work toward the common goal of maintaining
healthy water resources for Oregonians and the environment for generations to come.

The IWRS provides a blueprint to help the state focus its efforts on two key goals: improving the
understanding of Oregon’s water resources and meeting Oregon’s water resources needs. The
document discusses critical issues facing the state and recommends actions to address the
issues. In 2017, the IWRS was updated and introduced nine new recommended actions.

Table 1.5 summarizes the IWRS-recommended actions applicable to wastewater planning.

Table1.5  IWRS Recommended Actions for Wastewater Planning

Number ‘ Recommended Action Description ‘

7A Develop and upgrade water and wastewater infrastructure.

7B Encourage regional (sub-basin) approaches to water and wastewater systems.
9A Undertake place-based integrated, water resources planning.

10C Encourage additional water reuse projects.
10D Reach environmental outcomes with non-regulatory alternatives.

12B Reduce the use of and exposure to toxics and other pollutants.

12C Implement water quality pollution control plans.

13¢ Fund communities needing feasibility studies for water conservation, storage and

reuse projects.
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1.7 Population and Employment

Population and employment trends are significant factors in the planning for wastewater
conveyance and treatment facilities. This section describes the trends and summarizes the
projections used to determine future flows and loads as part of this Plan. Chapter 3 includes a
detailed analysis of the population projections.

1.7.1 Local Industry and Significant Non-Residential Dischargers
The key industries in the City are as follows:

e Advanced manufacturing.

e Cleantechnology.

e Food manufacturing and distribution.

e General warehousing, distribution, and logistics.
e Medical product manufacturing and distribution.
e Software and technology.

In addition to the industries identified above, the City provides wastewater service to the Coffee
Creek Correctional Facility as well.

1.7.2 Socio-Economic Trends

The US Census Bureau conducts an annual American Community Survey (ACS) to help local
officials and businesses understand changes in their communities. The ACS provides data on
jobs and occupations, educational attainment, and homeownership, in addition to other
population trends. Table 1.6 summarizes socio-economic statistics and trends from 2010 to 2018
for the City.

According to Table 1.6, the economic trend for the City was generally positive from 2013 to
2018, with the unemployment rate steadily decreasing from 2013 to 2018. The median
household income, median family income, and median nonfamily income all generally trended
upwards from 2010 to 2018. The percent of people with food stamps/SNAP benefits increased
between 2010 and 2016 but then began to decrease in 2017 and 2018. The percent of people
without health insurance coverage steadily decreased between 2012 and 2018.

As of 2018, 96.2 percent of the population 25 years of age or older were high school graduates or
had completed some education beyond high school, and 44.8 percent had received a bachelor's
degree or higher.
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Table1.6  City of Wilsonville Socio-Economic Trends®

Clackamas County 2011 2012 2015 2016 2017 2018
Unemployed 4.4 % 5.5% 6.0% 6.3% 5.6% 4.5% 4.3% 3.4% 2.6%
Unemployment Rate 7.0% 8.7% 9.5% 10.0% 8.9% 7.1% 6.8% 5.3% 4.1%
Median Household Income $55,881 $55,316 $55,443 $56,430 $58,757 $60,672 $63,097 $67,694 $69,043
Median Family Income $75,027 $76,597 $77,757 $75,904 $80,955 $76,802 $76,201 $79,238 $83,935
Median Nonfamily Income $34,862 $35,593 $36,215 $37,939 $39,583 $42,756 $42,938 $46,332 $52,079

With Food Stamp/SNAP Benefits in

0, 0, 0, 0, 0, 0, 0, 0, 0,
Past 12 Months 7.2% 6.8% 7.9% 9.5% 9.4% 9.5% 10.4% 10.0% 8.3%
No Health Insurance Coverage
(Civilian Noninstitutionalized No data No data 16.2% 16.2% 14.6% 11.9% 9.5% 7.3% 6.5%
Population)
Notes:

(1) Source: U.S. Census Bureau American Community Surveys (https://www.census.gov/acs/www/data/data-tables-and-tools/data-profiles/).
Abbreviations: SNAP - Supplemental Nutrition Assistance Program.
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1.7.3 Current Service Area Populations

The Portland State University Population Research Center publishes annual estimates for
populations of cities, towns, and counties in Oregon. Table 1.7 summarizes recent historical
population estimates for the City.

Table1.7  Historical Population Estimates®

2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022
City of Wilsonville 23,740 24315 25250 25625 25915 27,186 27,414

Notes:
(1) Source: Portland State University Population Research Center (Certified Estimated Populations from 2015 through 2022).

1.7.4 Population Projections

Population projections for the City are estimated by Metro. In addition to Metro population
projections, the City also identifies a build-out population estimate of over 52,400 presented in
their prior Water System (Keller and Assoc., 2012) and Wastewater Collection System Master
Plans. An applied growth rate of 2.9 percent, along with the land use and densities outlined in
the WSMP anticipate that build-out conditions may be reached in the year 2045 with a
population for the study area of approximately 52,400 residents. For purposes of assessing
potential demand for treatment within the City’s wastewater service area (as described in
section 1.3.1) and to maintain consistency with these prior plans, population projections were
generated assuming a 2.9 percent rate of growth and achieving build-out conditions during the
planning period (present to 2045). Note, the Water System and Wastewater Collection System
Master Plan study area boundaries differ from that applied to the analysis for this WWTP Master
Plan due to the 2018 Basalt Creek Concept Plan refinements discussed in section 1.3.1. As a
result, the build-out population of the WWTP Master Plan Study Area is estimated to be slightly
lower than projections presented in those previous plans. To align the expected build-out of the
wastewater service area in 2045 with those presented in the WSMP and CSMP, along with the
slight service area reduction resulting from the Basalt Creek Concept Plan, a revised growth rate
of 1.9 percent was applied from 2040 to 2045. Table 1.8 summarizes the population projections
for build-out of the City’s wastewater service area.

Table1.8  Summary of Build-out Population Projections®

‘ 2020 ‘ 2030 | 2040 ] 2045
City of Wilsonville 25,915@ 34,491 45,904 50,388

Notes:

(1) Agrowth rate of 2.9% is applied from 2020-2040 for population projections. A revised growth rate of 1.9% is applied from
2040-2045 to accommodate the 2018 Basalt Creek Concept Plan refinements to the service area.

(2) Actual PRC data for 2020.

The build-out population is used in conjunction with assumptions about development of
non-residential land uses within the service area during the planning period to project possible
future flows and loads considered in this Plan. Further details are provided in Chapter 3.
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Chapter 2
CONDITION ASSESSMENT AND TIER 1 SEISMIC

ANALYSIS SUMMARY

2.1 Summary of Condition Assessment

In 2019, Jacobs Engineering Group Inc. (Jacobs) and Brown & Caldwell each conducted condition
assessments at the City WWTP. Appendix A includes Jacobs’ complete report, submitted to the
City in April 2019. Brown & Caldwell’s condition assessment is included in Appendix B, submitted
to the City in June 2019. The City undertook an updated assessment of WWTP condition in the
summer of 2023. This assessment did not identify additional condition related issues requiring
significant capital outlays during the Master Plan planning period.

A total of 322 major assets (per Jacobs' report), including process and mechanical equipment
(e.g., valves, gates, fans, pumps), motors and drives, control panels, generators,
instrumentation, and structures, were examined for a variety of conditions that may indicate
their need for maintenance or replacement. Some examples of common asset characteristics
examined include corrosion; leaks; excessive vibration; unusual noise, heat, or smell during
operations; and safety concerns.

For accessibility and convenience, the results of this condition assessment are summarized in a
series of tables. To begin, Table 2.1 presents notable plant assets that were excluded from this
condition assessment.

Table 2.1 Assets Excluded from the 2019 Condition Assessments

Asset | Description
Dryer Condensate Cooling Tower and These assets are disused since the condensate contains
Associated Equipment too much grease that fouls the cooling tower.®

These assets were not in operation at the time of the
inspection. Operations staff report no issues with these
assets when in use.

These assets were not in operation at the time of the
inspection.®

Aside from the unit that serves blower No. 4, the control
panels were not fully evaluated since they were not in
operation at the time of inspection. Given that they are
critical to the WWTP’s ability to meet its NPDES permit
requirements and effectively manage biosolids, these
assets must be reassessed while in operation.

This unit was not in operation at the time of the
inspection.

Secondary Effluent Cooling Towers and
Associated Equipment

GBT and Associated Equipment

Control Panels for the Blowers

Secondary Clarifier No. 3 - Spray Pump

Notes:

(1) The 2020 Refurbishment project included redesign of the condensate system. Jacobs reports this is a small side stream
with little influence on overall effluent temperature, and with refurbishment much cooler and not in need of cooling.

(2) GBTs are typically used but were not in operation during the 2019 condition assessment.

Abbreviations: GBT - gravity belt thickener.
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Table 2.2 presents assets that had been recently replaced or refurbished at the time of the 2019
condition assessments and, thus, currently exhibit excellent condition and performance.

Table2.2  Assets Recently Replaced or Refurbished

Asset

Aeration Basin Anaerobic
Zone Mixers

Description

These mixers were evaluated after they'd already failed and were
subsequently replaced with a new large bubble mixing system as part
of secondary treatment upgrades completed with the 2020
Refurbishment project. These elements (metal plates that capture and
release large bubbles) are assumed to be in excellent condition.

Centrifuges

These assets were recently refurbished and observed to be in excellent
condition at the time of inspection. While centrifuge performance is
suboptimal at the time of this writing, this is not believed to be a
condition issue.

Effluent Composite
Sampler No. 1

Biosolids Dryer, Dryer
Discharge Conveyor, and
Dryer Product Cooling
Conveyor

This asset has been repaired since the completion of the condition
assessment.

All these assets were previously identified as being in extremely poor
condition and requiring immediate replacement. As a result, they
were all replaced, and the dryer was completely refurbished in 2020 as
part of the larger WWTP Refurbishment project. However, despite this
recent rehabilitation, critical components of the dryer are still subject
to sudden failure, as evidenced by the recent failure of the unit rotary
joint and seal, which took the unit out of service from October 2021
until early 2022.

Vactor Sump Pump

This asset’s poor performance led to its recent replacement. As a
result, this pump is assumed to be in current excellent condition.
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Table 2.3 summarizes critical assets that require short-term rehabilitation or replacement.

Table2.3  Critical Assets Needing Short-term Rehabilitation or Replacement

Asset

Plant Drain Pumps

Description

Pump No. 1's seal fail light was lit on at the time of inspection. Both
pumps had poor insulation resistance and high amperage draw, and
the pump rails showed mild deterioration.

W-3 Pumps

Trojan UV 4000 System

At the time of inspection, these pumps and their motors were
running at higher-than-normal temperatures, and all had some
degree of coating failure, corrosion, and leakage. Similarly, the W-3
strainer was somewhat deteriorated and corroded.

While only used as a backup to the Ozonia UV system, the Trojan
system’s HMI has errors that prevent it from showing the status of
the lamps in module 3. Since it is used infrequently, the system’s
condition is largely unknown. After review of the 2019 condition
assessment reports and discussion with the City and Jacobs staff, it
was concluded that the UV 4000 unit must be replaced.

Secondary Clarifier No. 1%

This clarifier's drive was excessively noisy during the inspection, and
the structure showed some minor staining, corrosion, and wear. The
oil seal showed moderate wear, and the weir washers were not
operable at the time of inspection. Operations staff has identified
replacement of the clarifier mechanism as a near-term priority.
Subsequent to review of the 2019 condition assessment reports,
after discussion at Recommended Plan Workshop for this Master
Plan, City and Jacobs staff concluded the secondary clarifier
mechanisms should be replaced within the next three years.

Secondary Clarifier No. 2

This clarifier structure was in similar condition as secondary clarifier
No. 1, though it did not have issues with excessive drive noise. One
of the weir washers was not operable at the time of inspection. The
clarifier structure itself showed some concrete spalling. Operations
staff has identified replacement of the clarifier mechanism as a
near-term priority. Subsequent to review of the 2019 condition
assessment reports, after discussion at Recommended Plan
Workshop for this Master Plan, City and Jacobs staff concluded the
secondary clarifier mechanisms should be replaced within the next
three years.

Notes:

(1) Ovivo completed a field review of the secondary clarifiers in April 2022. Although both units were operational, repairs
were identified to improve the operation of the clarifiers. The detailed Ovivo Field Service Report is included in

Appendix C.
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Finally, Table 2.4 shows assets that are less critical to operations, or which reflect more minor
condition issues, but which may be included in a short-term improvements project or a task
order for Jacobs operations personnel.

Table 2.4 Less Critical Assets for Short-term Improvement

Asset Description

Retractable Loadout Chute No. 3 This chute has failed and been left in the “up” position to
(Biosolids Loadout Area) facilitate trailer movement.

Odor Control Filters 20001 and 20002  These filters’ structural concrete showed minor corrosion.

Although it functions properly, the display for this

Lzl Eliement LO-2T0 {r eaduer) instrument does not indicate the water level.

The bar screen rake had several bent teeth in the rake
assembly, preventing the rake from meshing with the bar
screen.

Influent Screens No. 2 and No. 3
(Mechanical Screens)

These assets show slight staining and small holes and
Screenings Washer and Compactors  chips in the coating. The hoses and belts were in
No. 1 and No. 2 moderate condition. Washer compactor No. 2 required
maintenance at the time of evaluation.

Aeration Basin Emergency Bypass The fan and motor were found to vibrate excessively,

Fan 30502 requiring extra maintenance.

Biosolids Storage This asset showed moderate belt wear and vibration
Blower No. 1 issues, and some minor coating issues and bearing wear.
Centrifuge Polyblend Units These units were leaking at the metering pump’s packing.
Plant Air Compressor No. 2 This unit shows minor seepage, wear, and corrosion.

2.2 Summary of Seismic Evaluation and Analysis

In 2021, Carollo Engineers, Inc. (Carollo) performed a seismic evaluation and analysis of the
City’'s WWTP. Appendix D includes Carollo’s complete report, submitted to the City in
September 2021. The assessment completed prior to submittal of the November 2021 report
included a desktop analysis of plant seismic and life safety risk coupled with a site visit
conducted in summer 2021 by Carollo personnel. Following the site visit, Carollo presented the
analysis and site visit findings to City staff in a workshop conducted in August 2021. Based on the
findings shared, the City directed Carollo to perform a more detailed seismic evaluation of
specific structures on the WWTP site.
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Because this plant was largely upgraded and expanded in 2014, much of its infrastructure was
designed in accordance with the 2010 OSSC which required design and detailing similar to
current code requirements. As such, the more detailed seismic evaluation only encompassed the
five older and potentially seismically vulnerable structures identified in Table 2.5. The elements
of these five structures consist of reinforced concrete masonry (CMU) shear walls, cast-in-place
concrete shear walls, or wood-framed shear walls with wood or metal deck roof diaphragms.

Table2.5  List of Structures Included in Tier 2 Seismic Analysis

Structure Name Type ’ AEZ;ZXéTiT:e
Operations Building Building 1995
Process Gallery Building 1995
Workshop Building 1979
Aeration Basins and Stabilization Basins Water-Bearing Basin 1993
Sludge Storage Basins and Biofilter Water-Bearing Basin 1979

Performed using procedures established by American Society of Civil Engineers Standard,
Seismic Evaluation and Retrofit of Existing Buildings 41-17 (ASCE 41-17), this seismic evaluation
was comprised of data collection and review, a site visit, and analyses focused on ASCE 41-17's
Tier 1 (Screening) and Tier 2 (Deficiency-based evaluation and retrofit) levels. Additionally, the
seismic evaluation included a visual assessment of non-structural elements throughout the
plant. Non-structural elements evaluated include pipe supports, light supports, and equipment
anchorages to name a few.

Meanwhile, non-building structures with structural systems and load paths dissimilar to buildings
(e.g., concrete tanks) were evaluated per American Concrete Institute (ACl) 350.3-06: Seismic
Design of Liquid-Containing Concrete Structures and Commentary and ACI 350-06: Code
Requirements for Environmental Engineering Concrete Structures.

During Tier 1 evaluations, Carollo identified potential deficiencies and needs for additional
investigation. The WWTP's structures were classified as Risk Category lll since they serve an
important public function but their performance requirements after a seismic event are less
stringent than those of a Risk Category IV structure.

Though a structure’s performance level is typically evaluated against two seismic hazards, both
basic safety earthquakes defined by ASCE 41-17 have lower seismic ground motions than those
estimated for a magnitude 9.0 (M9.0) CSZ earthquake. Much of Oregon is currently preparing for
this catastrophic natural disaster, since it is estimated there is a 35 percent likelihood of this
event occurring in the Pacific Northwest within the next 50 years.

The WWTP's five structures were thus evaluated against an S-4 Limited Safety structural
performance level and N-B Position Retention non-structural performance level for an M9.0 CSZ
earthquake.
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Following the Tier 1 evaluation and a workshop held in August 2021, Carollo moved onto Tier 2
evaluations for a select number of identified deficiencies associated with the buildings identified
in Table 2.5. Though none of the structures showed significant irreqularities, the team did
identify the seismic deficiencies noted in Table 2.6.

Table 2.6

List of Seismic Deficiencies at the City WWTP

Deficiency

Operations Building

Description

Load Path / Transfer to

No drag connections to transfer diaphragm forces into the

S1 shear walls where those walls are discontinuous within the
Shear Walls .
plan of the building.
< Hlemlimragla e No dlaphragm ties in the N-S direction to transfer diaphragm
forces into the shear walls.
NS1  Edge Clearance The cellln.g edges lack a sufficient gap betV\{een the enclosing
walls, which could cause damage via restraint.
NS2  Lens Covers The lens covers over the lights lack safety devices.
NS3  Overhead Glazing The w.md_ows a_bove thg entrance appear to lack proper
restraint in their frame if cracked or damaged.
The storage racks lack restraint to the structure. Also, the
NS4  Tall Narrow Contents refrigerator in the laboratory appears to lack restraint if the
wheels are locked.
Fall-Prone Contents / Team could not determine if adequate lateral bracing is
NS5 attached to the back of the laboratory hoods. Also, the air

Suspended Equipment

Process Gallery

handler unit lacks anchorage to the structure.

Load Path / Transfer To

The roof beam aligned with the interior shear wall lacks the

S1 . L .
Shear Walls ability to transfer seismic loads into the shear wall.
The air-handling unit lacks anchorage along the channel
NS1  In-Line Equipment support. Also, the aeration blower pumps in the basement
lack proper anchorage to the equipment pad.
Multiple pipes lack restraint to the Unistrut support below. In
NS2  Fluid And Gas Piping addition, the compression struts for the RAS piping lack
diagonal bracing back to the structure.
Workshop
Narrow Wood Shear The shear wall segments along the east elevation cannot
S1 Walls develop overturning forces due to a lack of hold downs at the
ends of each shear wall segment.
<2 Narrow Wood Shear The shear wall segments along the east elevation lack
Walls sufficient shear capacity to resist in-plane seismic loads.
s3 Narrow Wood Shear The shear wall segments along the east elevation lack
Walls adequate sill bolt anchorage to resist in-plane seismic loads.
The storage racks within the building lack restraint back to
NS1  Tall Narrow Contents the structure. In addition, the shelving unit along the south

elevation lacks anchorage across the entire length.
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N[} Deficiency Description

Stabilization Basins

The longitudinal sloshing direction results in a freeboard
S1 Freeboard deficit of approximately 1.2 feet. The aluminum covers can be
damaged by sloshing water.

Sludge Storage Basins

The longitudinal sloshing direction results in a freeboard
S1 Freeboard deficit of approximately 1.6 feet. The membrane covers can
be damaged by sloshing water.

Overall Plant Structures

The storage racks within the headworks building lack

NS1  Tall Narrow Contents
W anchorage back to the structure.

The recirculation pump at the disk filters lacks restraint

NS2 In-Line Equipment . .
against overturning.

The ACCU units near the aeration basins lack anchorage to

NS3 Heavy Equipment the structural pads.

Notes:
Abbreviations: ACCU - air cooled condensing unit; RAS - return activated sludge.

These seismic deficiencies can be mitigated by performing reasonable retrofits and
strengthening the existing buildings. Details of proposed mitigation measures to address seismic
deficiencies identified during the Tier 2 evaluation can be found in Appendix D. Per standards
established for the Association for the Advancement of Cost Engineering’s (AACEI) Class 5
estimate, Carollo’s recommended mitigation measures are estimated to cost $865,100 in total
construction costs with a breakdown by building presented in Table 2.7.

Table2.7  Summary of Estimated Retrofit Cost

Class 5 Estimate (2023)

Description Accuracy Range: -50% to + 100%
Operations Building $688,200
Process Gallery $48,100
Workshop $122,700
Overall Plant (Non-Structural) $6,100
Total Estimated Construction Cost $865,100
Total Estimated Project Cost @ $1,082,000

Notes:
(1) Assumes 25% Engineering, Legal, and Administrative Fees and ENR Construction Cost Index = 13473 (August 2023).
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2.3 Summary of Geologic Hazards Assessment

Prior to the spring/summer 2021 seismic evaluation Carollo’s subconsultant, NGI, completed

a seismic response and geologic hazards assessment of the City’s WWTP. Appendix E

includes NGI's complete technical memorandum, which Carollo received on behalf of the City on
June 25, 2021.

The City's WWTP sits on a former gravel pit located approximately 600 feet from the
Willamette River. A pit-mining operation in 1953 removed a portion of the site’s Missoula flood
deposit (MFD) formation. Today, the plant site has the following notable geological features:

e The pit base rest at elevations of 91 feet in the north to 85 feet in the south. Gravel and
pavement surfacing throughout the site ranges from elevations of 113 feet in the north
to 107 feet in the south.

e Land adjacent to the pit’s west side slopes north to south from 160 feet down to
135 feet. Land to the east of the site is currently being used by the Oregon Department
of Transportation (ODOT) as a stockpile site for soil spoils.

e The plant site’s pit backfill consists primarily of loose-to-medium-density granular soils
with cobbles and boulders. Native soils below the backfill consist of the MFD composed
of medium-dense sandy gravel with cobbles and boulders. The Troutdale formation
rests beneath the MFD and is composed of stratified, over-consolidated hard clay and
cohesive silts with inter-beds of weathered sands and gravels.

To estimate the WWTP’s structural response to a full-rupture along the CSZ, NGl developed
deterministic acceleration response spectra of ground motions and assessed geologic hazards
and risks that may influence the City’s master-planning efforts. To this end, NGl performed three
geophysical survey lines across the plant site utilizing micro-tremor array measurements and
multichannel analysis of surface waves.

Through past and present site investigations and engineering analyses, NGl determined that the
native soils below the site’s granular pit backfill pose low risks of liquefaction and its slopes
revealed no obvious areas of concern. As for ODOT's spoil site, site managers were confirmed to
be making concerted efforts to maintain a top-of-slope offset approximately 25 to 30 feet wide,
and to incorporate an erosion containment berm so heavy rainfall does not cause the spoils to
negatively affect the plant.

Additionally, NGI performed a variety of published methods to assess the potential risk of
seismically induced settlement of the pit backfill. They recommended assuming one inch of
seismic settlement for every 15 feet of fill anticipated to be present beneath the site and one inch
of differential settlement for every 30 lateral feet.

NGl ultimately determined that the WWTP’s primary site hazard is the differential settlement
that may be caused by soil piping, which raises the risk of sinkholes forming beneath structures
and pipelines. Soil piping typically occurs in unsaturated soils when a water source percolates
into the ground. While the site is mostly paved and stormwater is actively collected, there may
be numerous areas where infiltration is occurring adjacent to structures or beneath pipelines.
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To mitigate the risk of soil piping, NGl recommended that the City take the following actions:

e Incorporate a stormwater evaluation and control process into the master plan program.

e Continue to capture and meter stormwater or release it off-site.

e Pave right up to structures’ exterior walls.

e Include low-viscosity, cement pressure-grouting beneath key structures that have
significant thicknesses of fill beneath them or foundation types more susceptible to
differential settlement and loss of support.

e Retrofit pipeline entrances and exits to and from structures with a flexible section or
joint to reduce the risk of pipeline failure caused by differential ground movement.

e Periodically perform drone topographic surveys of the site’s eastern slope and ODOT'’s
spoil area to monitor for spoil pile growth and potential encroachment.

Since the potential for soil piping and sinkhole development beneath structures and pipelines
requires water or other fluids (including wastewater) to move soils vertically or horizontally, the
control of surface water or any leakage is paramount. Paving up to structure exterior walls is
intended to reduce the opportunity for infiltration of surface water or plant process
overflows/leaks to cause soil piping and compromise support of portions of those structures. To
further reduce risk to structural support, pressure-grouting beneath key structures located on
significant depths of fill should be considered. Fill on the site is known to include significant
boulders which contributes to the risk of soil piping. Flex couplings at underground pipe
penetrations of structures, or flexible pipe materials in these locations may further reduce the
risk of pipe failure due to differential ground movement, but also risk of liquid leakage
contributing to potential soil piping.

In spring 2023, NGI performed a visual crack survey and mapped existing cracks at accessible
structure floor and foundation stem wall locations. Cracking was categorized as open or tight. In
addition, general locations of prior sinkholes or repaired differential settlement were identified
on a facility site map. It is anticipated this information will be used to prioritize locations where
mitigation may be applied to reduce risk of soil piping.

In addition, NGl completed a 50-foot boring utilizing a sonic drilling technique near the center of
the former aggregate mine to assist in determining grouting conditions, prior maximum pit
depth, and fill materials present in the vicinity of secondary clarifier 3.

The NGl report summarizing the findings of this spring 2023 study is provided in Appendix F. NGI
recommends new structure planning include ground improvement or deep foundation systems
and structural slabs. Existing structures planned for seismic upgrade investments should also
include ground improvement in the form of grouting to limit the risk of excessive settlement/loss
of use of key facilities. . The City intends to further evaluate the need and extent of ground
improvement for WWTP structures during preliminary design of seismic upgrades identified in
this Chapter. Accordingly, an allowance for future foundation mitigation measures of $2 million
is included in the City’s CIP. The City will also consider ground improvement on future projects
involving new or existing structures, as appropriate.
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P o Lgadinhe ] FINAL | DECEMBER 2023 | 2-9






CHAPTER 3 | WASTEWATER TREATMENT PLANT MASTER PLAN | CITY OF WILSONVILLE

( cg"‘ "ﬂw

Chapter 3
WASTEWATER FLOW AND LOAD PROJECTIONS

This chapter presents an evaluation of historical wastewater flows and loads generated in the
City service area along with flow and load projections through buildout.

3.1 Planning Basis

This section summarizes the service area, residential population, non-residential contribution,
and rainfall records used in the analysis.

The following definitions are used throughout the memorandum:

e Wet Season: November 1 through April 30.

e Dry Season: May 1 through October 31.

e Base Season: July and August, when precipitation and groundwater levels are at
annual lows.

e 1-in-5year 24-hour Storm: a 24-hour storm event that has a 20 percent probability of
occurring in any given year.

e 1-in-10 year 24-hour Storm: a 24-hour storm event that has a 10 percent probability of
occurring in any given year.

This section summarizes the current and future population used throughout this chapter and the
precipitation data used in estimating flows.

3.1.1 Current and Future Population

Current and future population information for the City of Wilsonville was pulled from four
different sources:

e United States Census: US census population estimates are typically viewed as the
most accurate source of current population and are available in 10-year increments.
The US Census population estimates for Wilsonville for 2010 and 2020 are 19,509
and 26,664, respectively which represents a 3.2 percent compounded growth rate over
these 10 years.

e Portland State University Population Research Center (PSU PRC): PSU PRC provides
certified population for the years between the US Census estimates. After each census is
complete, PSU PRC revises their estimated populations to bring them in line with the
US Census values. PSU PRC revised population data for 2010 through 2020 was not
available at the time this document was prepared. Because of this, the original PSU PRC
population data from 2015 to 2020 was used to estimate per capita flows and loads.

The PSU PRC population estimate for 2020 is 25,915 which is 3 percent less than the
US Census value for 2020.

e Metro: Metro is the regional government for the Portland Metropolitan area and
provides population projections for the City of Wilsonville. Metro produces projections
of households by Transportation Analysis Zone (TAZ). The City overlayed those TAZs
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onto the City’s wastewater service area and found those projections to be consistent
with population projections that serve as the basis for recent water system and
wastewater collection system master planning documents. Those prior planning efforts
are described in the bullet which follows.

Collection System Master Plan (CSMP) (2014, MSA) /| Water System Mater Plan
(WSMP) (2003, Keller Associates): The 2003 WSMP estimated the buildout population
to be 52,400 based on anticipated land use, dwelling units per acre and people per
household. They also assumed a 2.9 percent compounded growth rate which was in line
with the growth in households between 2000 and 2010 based on the US Census data.
(Page 2-4, WSMP). The CSMP used this same buildout population assumption along
with the assumed growth rate (Page 5-2, CSMP) and estimated that buildout would
occur between the years 2044 and 2045.

Since the 2014 CSMP was published, the City service area boundary upon which 2045 Urban
Growth Boundary (UGB) build-out projections were based, has been altered slightly to account
for Wilsonville service area refinements resulting from the Basalt Creek Conceptual Plan, as
discussed in Chapter 1 of this Plan. The population for this portion of the UGB that will no longer
be served by the City was estimated applying the following methodology:

3-2 | DECEMBER 2023 | FINAL

Area of the UGB expected to be annexed to the City of Tualatin = 180.1 acres.

- Estimated area removed from residential growth = 83.2 acres.

- Estimated area removed from commercial growth = 43.7 acres.

- Estimated area removed from industrial growth = 53.2 acres.

Buildable area reduction for undeveloped parcels = 65 percent (Page 5-13, CSMP 2014).
Dwelling units per acre = 15 (Table 5-10 — “High Density”, CSMP 2014).

People per household = 2.48 (Page 5-1 and 5-13, CSMP 2014).

Population estimated within the Basalt Creek area = 83.2 acres x 0.65 x 15 dwelling
units/acre x 2.48 people dwelling unit = 2012.

Revised 2045 population for Wilsonville: 52,400 — 2012 = 50,388.

Population growth rate (2020-2040): 2.9 percent (Page 5-2. CSMP, 2014).

Revised population growth rate (2040-2045): A lower revised population growth rate
of 1.9 percent was assumed for the years 2040 through 2045. This growth rate was
selected so that the buildout projected population would occur in the year 2045
consistent with the assumptions for the buildout year with the CSMP.
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The historical per capita flow and loads presented later in this Chapter are based on the PSU PRC
certified population estimates while future flow and load projections are based on the CSMP
estimates to maintain consistency with prior water and sewer enterprise planning (with the
slight modification to exclude the portion of the Basalt Creek Planning Area (BCPA) mentioned
above). Figure 3.1 details the current population along with the historical population and growth
expected for the City using the CSMP projections along with the modification to the CSMP
projection discussed above. As is shown in Figure 3.1, the WSMP (2003) assumption of a

2.9 percent growth rate lines up well with the PSU PRC and US census data for the years 2010
through 2022.
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Figure3.1  Historical Population and Expected Growth for the City of Wilsonville

3.1.2 Precipitation

The City is classified as a Marine west coast climate, which sees most of its precipitation in the
winter months. During the early winter months, groundwater levels begin to elevate as
precipitation increases (typically November and December). As precipitation continues from
January through May, the treatment plant will experience increased influent flows as infiltration
occurs throughout the collection system. Precipitation measurements are used by the Oregon
DEQ methodology to predict wet weather flows. Precipitation does not typically affect
biochemical oxygen demand (BODs) and total suspended solids (TSS) loads, though the first
large storm event of the wet season will often cause high TSS loads due to the flushing of the
collection system.
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The National Oceanic and Atmospheric Administration (NOAA) provides daily precipitation
records which can be used to determine statistical storms. For the City, the nearest gage

with adequate historical data and data coverage is located at the Aurora airport (station
USWO00094281), approximately three miles south of the treatment facility. Figure 3.2 shows the
location of the gage relative to the City’s treatment facility and UGB.
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Figure3.2  City of Wilsonville UGB
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Data from January 1, 1999, through December 31, 2020, was used to create the statistical storm
features found in Table 3.1. In addition to direct precipitation records, NOAA also provides
isopluvial maps for these statistical storms. The NOAA maps yielded higher 1-in-5-year and
1-in-10-year 24-hour precipitation values than the direct analysis, so the larger isopluvial values
were used for the DEQ flow analysis as a conservative measure.

Table3.1 Annual Historical Rainfall Stats

Item Value (inches) Source
Average Annual 38.0 Aurora Airport NOAA data
Average Wet Season 28.3 Aurora Airport NOAA data
Average Dry Season 9.7 Aurora Airport NOAA data
1-in-5 year 24-hour storm 2.9 NOAA isopluvial maps
1-in-10 year 24-hour storm 3.3 NOAA isopluvial maps

Figure 3.3 below shows the average rainfall distribution by month from 1999-2020.
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Figure3.3  Average Monthly Rainfall at the Aurora Airport

3.2 Historical and Existing Flows

Daily monitoring reports (DMR) for the period of January 2015 — December 2020 were provided
by the City. Two sets of flows will be reported in the following sections: 1) the total influent flow
measured at the facility representative of all contributors in the service area and, 2) the
residential/commercial (R/C) flows which represent the total influent flow less the industrial
contribution.

This section summarizes the flow parameters used throughout this section, the historic industrial
flow data along with the facility influent and R/C flows.
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3.2.1 Flow Parameters

The flow parameters of primary interest for planning purposes are defined below. Analysis

was performed considering two methods: 1) analysis of historical plant records; and

2) DEQ Guidelines for Making Wet-Weather and Peak Flow Projections for Sewage Treatment
in Western Oregon, herein described as the DEQ methodology. The average dry weather

flow (ADWF), average base flow (ABF), maximum week dry weather flow (MWDWF), maximum
week wet weather flow (MWWWF), and peak day dry weather flow (PDDWF) were determined
through the direct analysis of historical plant records as there is no defined DEQ methodology
for these parameters:

e ABF:

- Direct: The average daily flow in the months of July and August where antecedent
conditions have minimal effect on influent flows. ABF flows are indicative of
population contribution and used to establish peak factors.

- DEQ: not applicable (N/A).

e ADWEF:

- Direct: The average of daily flows over the six-month dry weather season, May 1
through October 31.

- DEQ:N/A.

e Average Wet Weather Flow (AWWF):

- Direct: The average of daily flows over the six-month wet weather season,
November 1 through April 30.

- DEQ: The average flow experienced during an average wet weather precipitation
period from November 1 through April 30.

e Maximum Month Dry Weather Flow (MMDWF):

- Direct: The maximum 30-day running average flow occurring during the months of
May through October.

- DEQ: The monthly average flow in the rainiest dry weather month of high
groundwater, typically always May, during a 1-in-10-year precipitation month.

e Maximum Month Wet Weather Flow (MMWWF):

- Direct: The maximum 30-day running average flow occurring during the months of
May through October.

- DEQ: The monthly average flow in the rainiest wet weather month of high
groundwater during a 1-in-5-year precipitation month.

e MWDWEF:

- Direct: The maximum 7-day running average flow occurring during the months of
May through October.

- DEQ: N/A.

e MWWWEF:

- Direct: The maximum 7-day running average flow occurring during the months of
November through April.

- DEQ: N/A.

e PDDWEF:
- Direct: The maximum daily flow from May 1 through October 31.
- DEQ: N/A.
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e Peak Day Wet Weather Flow (PDWWF):

- Direct: The maximum daily flow from November 1 through April 30.

- DEQ: The daily flow that corresponds to a 24-hour 5-year storm event. This flow will
typically occur in January-April when groundwater levels are high.

e Peak Hour Flow (PHF):

- Direct: The peak flow sustained for one hour.

- DEQ: The peak flow determined by the following probabilities of exceedance. An
underlying assumption is that all the below flow parameters occur in the same wet
year:
=  The average annual flow (AAF) is exceeded 50 percent of the time.
= The MMWWF is exceeded 8.3 percent of the time.
=  The MWWWF is exceeded 1.9 percent of the time.
= The PDWWF is exceeded 0.27 percent of the time.
= The PHF is exceeded 0.011 percent of the time.

3.2.2 Industrial Contribution

The City's system receives a significant contribution from permitted industrial sources. These
sources are considered significant industrial users (S1U) and are regulated through the City’s pre-
treatment program. Data was obtained from the City’s pre-treatment coordinator on the
following permitted contributors:

Fujimi: Manufacturer of a variety of lapping and polishing products.

Xerox: Manufacturer of printers and other technology supplies.

Swire Pacific: Bottling plant for Coca-Cola™ products.

Flir: Tech manufacturer of thermal imaging and night vision cameras.

Oregon Department of Corrections (ODOC): Prison with a capacity of approximately

1,684 people, specifically the Coffee Creek Correctional Facility (CCCF). This prison is the

only female prison in the state and is the on-boarding facility for all male prisoners.

6. Leadtek: Metal plating shop which, as of 2019, uses an evaporator to discharge water
and no longer discharges to the City’s system.

7. Sysco: Supplier of kitchen goods. Elevated TSS was previously measured here when
truck washing occurred on site, however that operation ceased in 2019.

8. Curran Coil Spring: Spring manufacturer which no longer discharges to the City's
system. Process water is held in a holding tank and hauled off-site.

9. Photo Solutions: Newly permitted user as of 2020 and a manufacturer of optical

encoders.
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Data was provided on a monthly-average basis, with peak values within the respective months
for some users. Table 3.2 summarizes the average flows (ABF, AAF, ADWF and AWWF) and
maximum month flows (MMF) for the City’s SIUs between the years 2015 and 2020. For the
purposes of planning, the long-term average annual flow of 0.17 mgd was selected for average
flows (ABF, AAF, ADWF and AWWF). To reflect the lower maximum month flow observed in
recent years, the maximum month flow over the last three years of 0.19 was selected for the
MMDWF and MMWWF. Since industrial data was provided with only a monthly resolution, no
data is available for the maximum weekly flows or the combined peak daily flows. The maximum
month industrial flow of 0.19 was assumed to be representative of these higher peak flows as
well (MWDW, MWWW, PDDW, PDWW and PHF). In addition to the permitted industrial sources,
the City’s collection system also includes non-permitted industrial sources. Since the flow and
load from these sources is not tracked, the non-permitted industrial flow is part of the calculated
residential / commercial (R/C) flow and load.

Table3.2  Annual Average and Maximum Monthly Industrial Contributions

Year ABF AAF AWWF MMF
(mgd) (mgd) (mgd) (mgd)

2015 0.20 0.18 0.18 0.18 0.20
2016 0.21 0.19 0.19 0.19 0.21
2017 0.18 0.18 0.18 0.18 0.18
2018 0.19 0.16 0.16 0.16 0.19
2019 0.17 0.15 0.15 0.15 0.17
2020 0.16 0.15 0.15 0.15 0.16
Average 0.19 0.17 0.17 0.17 0.20
Selected 0.17%W 0.19?

Notes:

(1) The average annual flow over the last five years was selected as the average industrial flow for all average flow conditions
(ABF, AAF, ADWF and AWWF conditions).
(2) Forthe purposes of planning, the maximum month flow of the last three years was selected.

3.2.3 Average Flows

This section documents the current average flows (ABF, AAF, ADWF and AWWF) along with the
historic and selected ABF per capita flow and the AAF, ADWF and AWWF. The selected per
capita flows and peaking factors will be utilized in Section 3.3 to project future flows. The
methodology used to select the ABF per capita flows, AAF, ADWF and AWWF flow peaking
factors and current flows is as follows:

e R/C ABF per capita flow: R/C ABF per capita flows were calculated for each year
between 2015 and 2020 by dividing the R/C ABF flow by the estimated population for
that year. Since the City has seen a decrease in the ABF per capita flow between 2015
and 2020, the average per capita flow from the three most recent years was selected as

the basis of the R/C ABF flow projections. This value was selected as it more accurately
represents the City’s current base flows. The selected R/C ABF was then calculated by
multiplying the selected ABF per capita flow by the estimated 2020 population.

e R/C AAF, ADWF and AWWEF peaking factors: The R/C AAF, ADWF and AWWF peaking
factors were calculated for each year between 2015 and 2020 by diving the R/C AAF,
ADWF and AWWFs by the R/C ABF for that year. The average peaking factors from 2015
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through 2020 were used as the basis of the R/C AAF, R/C ADWF and R/C AWWF
projections. The selected R/C AAF, ADWF and AWWF were then calculated by
multiplying the selected peaking factor by the selected R/C ABF discussed in the
previous bullet.

e Average industrial flows: The average permitted industrial flow from 2015 — 2020 was
selected to represent the permitted industrial contribution to the current ABF, AAF,
ADWF and AWWFs. As discussed above, the non-permitted industrial contribution is
part of the calculated R/C flow and load.

e ABF, AAF, ADWF and AWWEF: The selected current facility influent ABF, AAF, ADWF
and AWWFs were calculated by adding the selected industrial flow to the selected R/C
flow.

3.2.3.1 Average Base Flow

The ABF was calculated to establish peak factors. From Figure 3.3, the ABF was determined to
occur in July and August. These months have the lowest average precipitation and are in the
middle of the dry season, when groundwater levels are not elevated, and flows are not readily
influenced by storm events.

Table 3.3 summarizes the measured ABF for the years 2015 through 2020 along with the
industrial and R/C components of these average flows. Between 2015 and 2020, the per capita
flow ranged from 69 to 64 gallons per capita per day (gpcd). The average per capita flow for the
last six years was 67 gpcd, while the average per capita flow for the last three years was 65 gpcd.
To reflect the lower per capita flows observed in recent years, the average per capita flow for the
last three years was selected as the basis of planning. By multiplying this per capita rate by the
2020 population, the selected R/C ABF was determined to be 1.68 mgd, which agrees well

with the R/C ABFs calculated for the last three years. By adding the average industrial flow

of 0.17 mgd to the selected R/C ABF, the selected ABF is calculated to be 1.85 mgd.

Table3.3  Average Base Flow

2015 DMRs 22,870 1.77 0.20 1.57 69
2016 DMRs 23,740 1.82 0.21 1.61 68
2017 DMRs 24,315 1.86 0.18 1.68 69
2018 DMRs 25,250 1.87 0.19 1.68 67
2019 DMRs 25,635 1.87 0.17 1.69 66
2020 DMRs 25,915 1.81 0.16“ 1.65 64
Average Value (2015 —2020) 1.83 0.19 1.65 67
Selected Value 25,915 1.85©® 0.17? 1.68® 65°)
Notes:

(1) Certified PSU PRC estimates.

(2) R/Ccontribution = ABF - Industrial.

(3) Calculated by dividing the R/C ABF by the population.

(4) Data was only available through June of 2020.

(5) 2020 population.

(6) Selected value equals the sum of the selected industrial flow and the selected R/C ABF.
(7) Selected average value from Table 3.2.

(8) Calculated by multiplying the selected per capita by the selected population.

(9) Selected equals the average value from 2018 through 2020.
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3.2.3.2 Average Annual Flow

The AAF is determined as the average daily flow throughout the calendar year. Table 3.4
details the measured AAFs between the years 2015 and 2020 along with the industrial and R/C
breakdown of these averages. The average R/C AAF peaking factor between 2015 and 2020
was 1.22, which was selected as the basis of projecting the AAF. By multiplying this peaking
factor by the selected R/C ABF of 1.68 mgd, the selected R/C AAF is calculated to be 2.05 mgd,
which agrees well with the measured historic data. By adding the average industrial flow

of 0.17 mgd to the selected R/C AAF, the selected AAF is calculated to be 2.22 mgd.

Table3.4  Average Annual Flow

Data Source AAF Industrial R/C AAF® R/C Peaking
(mgd) (mgd) (mgd) Factor®
2015 DMRs 2.07 0.18 1.89 1.20
2016 DMRs 2.27 0.19 2.08 1.30
2017 DMRs 2.39 0.18 2.21 1.32
2018 DMRs 2.14 0.16 1.98 1.18
2019 DMRs 2.07 0.15 1.92 1.13
2020 DMRs 2.09 0.15@ 1.95 1.18
Average Value (2015 -2020) 2.17 0.17 2.00 1.22
Selected Value 2,224 0.17 2.059 1.22

Notes:

(1) R/Ccontribution = AAF - Industrial.

(2) Calculated by dividing the R/C AAF by the R/C ABF from Table 3.3.

(3) Data was only available through June of 2020. Calculated the average from January through June.
(4) Calculated by adding the selected Industrial flow (Table 3.2) to the selected R/C AAF.

(5) Calculated by multiplying the selected peaking factor by the selected R/C ABF from Table 3.3.
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3.2.3.3 Average Dry Weather Flow

The ADWF is determined as the average daily flow during the dry season, (May through
October). Table 3.5 details the measured ADWFs between the years 2015 and 2020 along with
the industrial and R/C breakdown of these averages. The average R/C ADWF peaking factor
between 2015 and 2020 was 1.03, which was selected as the basis for projecting the ADWF. By
multiplying this peaking factor by the selected R/C ABF of 1.68 mgd, the selected R/C ADWF is
calculated to be 1.74 mgd, which agrees well with the measured historic data. By adding the
average industrial flow of 0.17 mgd to the selected R/C ADWF, the selected ADWF is calculated
to be 1.91 mgd.

Table3.5  Average Dry Weather Flow

Data Source ADWEF ‘ Industrial R/CADWF® | R/C Peaking
(mgd) (mgd) (mgd) Factor?
2015 DMRs 1.76 0.18 1.57 1.00
2016 DMRs 1.93 0.19 1.72 1.07
2017 DMRs 1.96 0.18 1.77 1.06
2018 DMRs 1.88 0.16 1.70 1.01
2019 DMRs 1.92 0.15 1.75 1.04
2020 DMRs 1.86 0.15® 1.71 1.04
Average Value (2015 —2020) 1.88 0.17 1.70 1.03
Selected Value 1.91% 0.17 1.74%) 1.03

Notes:

(1) R/Ccontribution = ADWF - Industrial.

(2) Calculated by dividing the R/C ADWF by the R/C ABF from Table 3.3.

(3) Datawas only available through June of 2020. Used the average of May through June.

(4) Calculated by adding the selected Industrial flow (Table 3.2) to the selected R/C ADWF.

(5) Calculated by multiplying the selected peaking factor by the selected R/C ABF from Table 3.3.
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3.2.3.4 Average Wet Weather Flow

The AWWEF is based on the period November through April. The AWWF was determined by both
direct calculations and using DEQ methodology.

The DEQ methodology for AWWF correlates the average rainfall for each wet season with that
season’s precipitation. The average wet weather precipitation (28.3 inches) is fit to the trendline
to calculate the DEQ AWWF, which yields an AWWF of 2.47 mgd. Figure 3.4 below illustrates the
DEQ methodology applied to the City.
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Figure3.4  Average Wet Weather Flow DEQ Methodology
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Table 3.6 details the AWWF measured for the years 2015 through 2020 along with the industrial
and R/C components of these averages. The average R/C AWWF peaking factor between 2015
and 2020 was 1.40, which was selected as the basis of projecting the AWWF. By multiplying this
peaking factor by the selected R/C ABF of 1.68 mgd, the selected R/C AWWF is calculated to

be 2.36 mgd, which agrees well with the measured historic data. By adding the average industrial
flow of 0.17 mgd to the selected R/C AWWF, the selected AWWF is calculated to be 2.53 mgd,
which is slightly more conservative than the value calculated using the DEQ methodology.

Table3.6  Average Wet Weather Flow

Data Source AWWEF Industrial R/C AWWF® R/C Peaking®
(mgd) (mgd) (mgd) Factor
2015 DMRs 2.38 0.18 2.22 1.41
2016 DMRs 2.62 0.19 2.44 1.52
2017 DMRs 2.82 0.18 2.66 1.59
2018 DMRs 2.41 0.16 2.27 1.35
2019 DMRs 2.23 0.15 2.09 1.23
2020 DMRs 2.33 0.15® 2.19 1.33
DEQ Method 2.47 0.17% 2.30® 1.35®
Average Value (2015 —2020) 2.47 0.17 2.31 1.40
Selected Value 2.537 0.17 2.36® 1.40

Notes:

(1) R/Ccontribution = AWWF - Industrial.

(2) Calculated by dividing the R/C AWWF by the R/C ABF from Table 3.3.

(3) Datawas only available through June of 2020. AWWF calculated as the average of January though April.

(4) The average industrial flow from Table 3.2 was assumed.

(5) The R/C AWWF for the DEQ methodology was calculated by subtracting the assumed industrial flow from the DEQ
methodology AWWF.

(6) The DEQ R/C AWWF peaking factor was determined by dividing the resultant DEQ methodology R/C AWWF by the
selected R/C ABF from Table 3.3.

(7) Calculated by adding the selected Industrial flow to the selected R/C AWWF.

(8) Calculated by multiplying the selected peaking factor by the selected R/C ABF from Table 3.3.

3.2.4 Maximum Month Flows

This section documents the historic MMDWF and MMWWF along with the historic MMDWF and
MMWWEF peaking factors. The selected peaking factors will be utilized in Section 3.3 to project
future flows. The methodology used to calculate the current flows and peaking factors is as
follows:

e R/C MMDWF and MMWWEF peaking factors: The R/C MMDWF and MMWWF peaking
factors were calculated for each year between 2015 and 2020 by diving the R/IC MMDWF
and MMWWFs by the R/C ABF for that year. Additionally, R/C MMDWF and MMWWF
peaking factors were calculated from the estimated MMDWF and MMWWFs utilizing
the DEQ methodology by subtracting the selected industrial flows from these calculated
values. DEQ methodology R/C peaking factors were then calculated by dividing the DEQ
methodology R/C flows by the selected ABF. The peaking factors calculated using the
DEQ methodology and the direct calculation method were compared, and the largest
value was selected as basis of the R/IC MMDWF and R/C MMWWF projections. The
selected R/C MMDWF and R/C MMWWEF were then calculated by multiplying the
selected peaking factor by the selected R/C ABF discussed in the previous section.
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e MM industrial flows: The average MM industrial flow from 2015 - 2020 was selected to
represent the industrial contribution to the current MMDWF and MMWWEF.

e MMDWF and MMWWE: The selected current facility influent MMDWF and MMWWFs
were calculated by adding the selected industrial flow to the selected R/C flow.

3.2.4.1 Maximum Month Dry Weather Flow

The MMDWF was calculated by both direct and DEQ methodology. The MMDWEF typically
occurs in May, when groundwater levels are highest and precipitation is moderate (during the
dry season), though it may occur during an exceptionally wet October as was seen in 2016
where 9.7 inches of precipitation occurred that month. Table 3.7 shows the maximum dry
weather month flow for each year on record and lists the precipitation that occurred in the
respective month.

Table 3.7 Direct MMDWF Calculations

Precipitation

(inches)
2015 1.8 May 1.2
2016 2.4 October 9.7
2017 2.2 May 1.8
2018 1.9 May 0.5
2019 2.0 May 13
2020 2.0 June 33

October 2016 was an exceptionally wet month. Rainfall data from 1999-2020 show that

the 1-in-10-year October precipitation is 6.8 inches. Groundwater levels are typically low in
October so precipitation does not have as large of an influence on flows as it would have if the
large storm were to occur in May, where groundwater levels are elevated from the wet season.
DEQ methodology was also employed to calculate the MMDWF and give perspective to the
large flow from October 2016.

The DEQ methodology for MMDWF assumes that the precipitation from November and
December serve to elevate the groundwater and saturate the soils. These soils are saturated
from January through May and each storm event in that window creates a predictable response
on the influent flows. A plot is created comparing the average precipitation and flows for January
through May and a trendline is created. Since May is the only dry weather month where the soils
can be assumed to be saturated and the groundwater elevated, the 1-in-10-year May
precipitation (4.1 inches) is fit to the data to determine the MMDWF of 2.47 mgd. Figure 3.5
shows the DEQ plot to determine MMDWF.
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Table 3.8 details the measured MMDWFs between the years 2015 and 2020 along with the
industrial and R/C components of these values. The maximum R/C MMDWF peaking factor
between 2015 and 2020 was 1.38, which was selected as the basis of planning. By multiplying
this peaking factor by the selected R/C ABF of 1.68 mgd, the selected R/C MMDWF is calculated
to be 2.32 mgd. The selected MMDWEF of 2.51 mgd is then calculated by adding the selected
maximum month industrial flow of 0.19 mgd to the selected R/IC MMDWF. The selected
MMDWEF is approximately two percent greater than the MMDWF calculated using the DEQ
methodology.
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Figure3.5 Maximum Month Dry Weather Flow DEQ Methodology

Table3.8  Maximum Month Dry Weather Flows and Peaking Factors

Data Source

‘ MMDWF | Industrial® | R/C MMDWF® ‘ RIC Peaking®

(mgd) (mgd) (mgd) Factor
2015 DMRs 1.80 0.17 1.62 1.03
2016 DMRs 2.40 0.19 2.22 1.38
2017 DMRs 2.16 0.21 1.96 1.17
2018 DMRs 1.94 0.16 1.77 1.05
2019 DMRs 2.00 0.17 1.83 1.08
2020 DMRs 1.97 0.16 1.81 1.10
DEQ Method 2.47 0.19% 2.280) 1.35®
Maximum Value (2015 -2020) 2.47 0.21 2.28 1.38
Selected Value 2.51® 0.19% 2.320 1.38

Notes:

(1)  Average monthly industrial flow that occurred in the month corresponding to the influent MMDWF.

(2) R/C=MMDWEF - Industrial.

(3) Calculated by dividing the R/C MMDWF by the R/C ABF from Table 3.3.

(4) The maximum combined SIU MMF flow from the last three years was assumed (Table 3.2).

(5) The R/C MMDWF for the DEQ methodology was calculated by subtracting the assumed industrial flow from the DEQ
methodology MMDWF.

(6) The DEQ R/C MMDWF peaking factor was determined by dividing the resultant DEQ methodology R/C MMDWF by the
selected R/C ABF from Table 3.3.

(7) Calculated by multiplying the selected peaking factor by the selected R/C ABF from Table 3.3.

(8) Calculated by adding the selected Industrial flow to the selected R/C MMDWF.
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3.2.4.2 Maximum Month Wet Weather Flow

The MMWWF was calculated by both direct and DEQ methodology. The MMWWEF is typically
expected to occur in the wettest month between January and April, where groundwater levels
are highest. Table 3.9 shows the MMWWF for each year on record and lists the precipitation that
occurred during the respective month.

Table 3.9 Direct MMWWF Calculations

Precipitation

(inches)
2015 3.5 December 13.7
2016 2.9 November 7.0
2017 3.7 February 10.4
2018 2.8 January 5.6
2019 2.5 February 4.0
2020 2.9 January 7.1

December of 2015 was an exceptionally wet month. Rainfall data from 1999-2020 show that the
1-in-10-year December precipitation is expected to be 10 inches. The November precipitation
for 2016 is near the 1-in-5-year November from historical rainfall data, but the preceding
October was very wet (9.7 inches). For both 2016 and 2015, the groundwater was likely elevated
prior to January, causing the MMWWF to occur in November and December.

The DEQ methodology for MMWWEF assumes that the precipitation from November and
December serve to elevate the groundwater and saturate the soils. These soils are assumed to be
saturated from January through May and the cumulative precipitation in that window creates a
predictable response on the influent flows. A plot is created comparing the average precipitation
and flows for January through May. The 1-in-5-year monthly precipitation totals for each month in
January through May are fit to the data; the highest resulting flow is determined to be the
MMWWE. January had the highest 1-in-5-year precipitation at 7.7 inches, resulting in a DEQ
MMWWEF of 3.2 mgd. Figure 3.6 shows the DEQ plot to determine MMWWF.
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Figure3.6  Maximum Month Wet Weather Flow DEQ Methodology
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Table 3.10 shows the measured MMWWFs between the years 2015 and 2020 along with the
industrial and R/C components of these numbers. The maximum R/C MMWWF peaking factor
between 2015 and 2020, was 2.10 which was selected as the basis of planning. By multiplying
this peaking factor by the selected R/C ABF of 1.68 mgd, the selected R/C MMWWF is calculated
to be 3.54 mgd. The selected MMWWF of 3.73 mgd is then calculated by adding the maximum
industrial flow of 0.19 mgd to the selected R/C MMWWF. The selected MMWWF is
approximately 2 percent greater than the maximum measured historical MMWWF and is also
greater than the MMWWF calculated using the DEQ methodology.

Table3.10 Maximum Month Wet Weather Flows and Peaking Factors

Data Source MMWWP Industrial® R/C MMWWF®@ | R/C Peaking
(mgd) (mgd) (mgd) Factor®
2015 DMRs 3.45 0.16 3.29 2.10
2016 DMRs 2.86 0.16 2.70 1.68
2017 DMRs 3.69 0.17 3.53 2.10
2018 DMRs 2.83 0.14 2.68 1.59
2019 DMRs 2.50 0.14 2.37 1.40
2020 DMRs 2.90 0.14 2.76 1.67
DEQ Method 3.24 0.19% 3.05® 1.80®
Maximum Value (2015 —2020) 3.69 0.17 3.53 2.10
Selected Value 3.73® 0.19% 3.540 2.10

Notes:

(1)  Average monthly industrial flow that occurred in the month corresponding to the influent MMWWF.

(2) R/C=MMWWEF - Industrial.

(3) Calculated by dividing the R/IC MMWWF by the R/C ABF from Table 3.3.

(4)  The maximum combined SIU MMF flow from the last three years was assumed (Table 3.2).

(5) The R/C MMWWF for the DEQ methodology was calculated by subtracting the assumed industrial flow from the DEQ
methodology MMDWF.

(6) The DEQ R/C MMDWF peaking factor was determined by dividing the resultant DEQ methodology R/IC MMWWF by the
selected R/C ABF from Table 3.3.

(7) Calculated by multiplying the selected peaking factor by the selected R/C ABF from Table 3.3.

(8) Calculated by adding the selected Industrial flow to the selected R/C MMWWEF.

3.2.5 Maximum Weekly Flows

There is no DEQ guidance to calculate weekly flows; both the MWDWF and MWWWF were
calculated using direct methodology based on 7-day running averages. The selected peaking
factors will be utilized in Section 3.3 to project future flows. The methodology used to calculate
the current flows and peaking factors is as follows:

e R/C MWDWF and MWWWEF peaking factors: The R/C MWDWF and MWWWF peaking
factors were calculated for each year between 2015 and 2020 by diving the R/C MWDWF
and MWWWFs by the R/C ABF for that year. Since selecting the largest peaking factor
from 2015 through 2020 resulted in facility influent flows that were greater than five
percent above the maximum observed facility influent flows, slightly lower peaking
factors were selected. These peaking factors were selected by dividing the maximum
observed R/C MWDWF and R/C MWWWF by the selected ABF.
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e Maximum week industrial flows: Since weekly industrial flow data is not available, the
average MM industrial flow from 2015 — 2020 was selected to represent the industrial
contribution to the current MWDWF and MWWWF.

o MWDWEF and MWWE: The selected current facility influent MWDWF and MWWWFs
were calculated by adding the selected industrial flow to the selected R/C flow.

3.2.5.1 Maximum Week Dry Weather Flow

Table 3.11 details the measured MWDWF for the years 2015 through 2020 along with the
industrial and R/C components of these numbers. The maximum R/C MWDWF peaking factor
between 2015 and 2020 was 1.72, which occurred in the year 2016. If this peaking factor were
used as the basis of planning, the selected MWDWF would be more than 5 percent greater than
the maximum MWDWF measured in the last six years. To account for the lower MWDWF peaking
factors observed in more recent years, a slightly lower MWDWF peaking factor of 1.64 was
selected as the basis of planning. This peaking factor was selected as it yielded the maximum
observed historic R/C MWDWF of 2.76 mgd. The selected MWDWF of 2.95 mgd is then calculated
by adding the maximum industrial flow of 0.19 mgd to the selected R/C MWDWF.

Table3.11 Maximum Week Dry Weather Flows and Peaking Factors

Data Source M(\:]qu(\j/\)/F In(il;qs;:;a;l(l) MW@\CNF(Z) R/Eazfsr(;)ng
(mgd)
2015 DMRs 2.20 0.16 2.04 1.30
2016 DMRs 2.94 0.19 2.76 1.72
2017 DMRs 2.52 0.17 2.35 1.40
2018 DMRs 2.08 0.17 1.91 1.13
2019 DMRs 2.23 0.16 2.08 1.23
2020 DMRs 2.13 0.16 1.97 1.19
Maximum Value (2015 — 2020) 2.94 0.19 2.76 1.72
Selected Value 2.957 0.19" 2.76® 1.640)
Notes:

(1) No weekly industrial flow data is available. Used average monthly industrial flow that occurred in the month
corresponding to the influent MWDWF.

(2) R/C=MWDWEF - Industrial.

(3) Calculated by dividing the R/IC MWDWEF by the R/C ABF from Table 3.3.

(4)  No weekly industrial flow data is available. Used the maximum month industrial flow from the last three years (Table 3.2).

(5) Highest calculate R/C MWDWF between 2015 and 2020 was selected as the current R/C MWDWF.

(6) Calculated by dividing the selected R/C MWDWEF by the selected ABF (Table 3.3).

(7) Calculated by adding the selected Industrial flow to the selected R/C MWDWF.
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3.2.5.2 Maximum Week Wet Weather Flow

Table 3.12 details the measured MWWWF for the years 2015 through 2020 along with the
industrial and R/C components of these numbers. The maximum R/C MWWWF peaking factor
between 2015 and 2020 was 2.78, which occurred in the year 2015. If this peaking factor were
used as the basis of planning, the selected MWWWF would be more than 5 percent greater than
the maximum MWWWF measured in the last six years. To account for the lower MWWWF
peaking factors observed in more recent years, a slightly lower MWWWF peaking factor of 2.59
was selected as the basis of planning. This peaking factor was selected as it yielded a R/C
MWWWEF of 4.37 mgd, a value equal to the maximum observed historic R/C MWWWF. The
selected MWWWF of 4.56 mgd is then calculated by adding the maximum industrial flow of
0.19 mgd to the selected R/C MWWWEF.

Table3.12  Maximum Week Wet Weather Flows and Peaking Factors

Data Source MWWWEF ‘ Industrial® R/C MWWWF®@ | R/C Peaking
(mgd) (mgd) (mgd) Factor®
2015 DMRs 4.53 0.16 4.37 2.78
2016 DMRs 3.52 0.17 3.36 2.09
2017 DMRs 4.39 0.17 4.22 2.52
2018 DMRs 3.38 0.14 3.21 1.91
2019 DMRs 3.11 0.17 2.94 1.74
2020 DMRs 3.48 0.14 3.32 2.02
Maximum Value (2015 — 2020) 4.53 0.17 4.37 2.78
Selected Value 4.56%) 0.19% 4,379 2.59®
Notes:

(1)  No weekly industrial flow data is available. Used average monthly industrial flow that occurred in the month
corresponding to the influent MWWWF.

(2) R/C=MWWWE - Industrial.

(3) Calculated by dividing the R/IC MWWWF by the R/C ABF from Table 3.3.

(4) No weekly industrial flow data is available. Used the maximum month industrial flow from the last three years (Table 3.2).

(5) Highest calculate RIC MWWWF between 2015 and 2020 was selected as the current R/C MWWWF.

(6) Calculated by dividing the selected R/C MWWWF by the selected ABF (Table 3.3).

(7) Calculated by adding the selected Industrial flow to the selected R/C MWWWF.

3.2.6 Peak Day Flows

This section documents the historic PDDWF and PDWWF along with the historic PDDWF and
PDWWEF peaking factors. The selected peaking factors will be utilized in Section 3.3 to project
future flows. The methodology used to calculate the current flows and peaking factors is as
follows:

e R/C PDDWF and PDWWF peaking factors: The R/C PDDWF and PDWWF peaking
factors were calculated for each year between 2015 and 2020 by diving the R/C PDDWF
and PDWWFs by the R/C ABF for that year. Additionally R/C PDDWF and PDWWF
peaking factors were calculated from the estimated PDDWF and PDWWFs utilizing the
DEQ methodology by subtracting the selected industrial flows from these calculated
values. DEQ methodology R/C peaking factors were then calculated by dividing the DEQ
methodology R/C flows by the selected ABF. Since selecting the largest peaking factor
from 2015 through 2020 (including the peaking factor estimated utilizing the DEQ
methodology) resulted in facility influent flows that were greater than five percent
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above the maximum observed facility influent flows, slightly lower peaking factors were
selected. These peaking factors were selected by dividing the maximum calculated R/C
PDDWF and R/C PDWWF by the selected ABF.

e Peak day industrial flows: The average MM industrial flow from 2015 —2020 was
selected to represent the industrial contribution to the current PDDWF and PDWWF.

o PDDWF and PDWWE: The selected current facility influent PDDWF and PDWWFs were
calculated by adding the selected industrial flow to the selected R/C flow.

3.2.6.1 Peak Day Dry Weather Flow

There is no DEQ methodology for PDDWF. Table 3.13 details the measured PDDWFs between
the years 2015 and 2020 along with the industrial and R/C components of these numbers. The
maximum R/C PDDWF peaking factor between 2015 and 2020 was 2.12, which occurred in the
year 2016. If this peaking factor were used as the basis of planning, the selected PDDWF would
be more than 5 percent greater than the maximum PDDWF measured in the last six years. To
account for the lower PDDWF peaking factors observed in more recent years, a slightly lower
PDDWF peaking factor of 2.04 was selected as the basis of planning. This peaking factor was
selected as it yielded the maximum observed historic R/C PDDWF of 3.44 mgd. The selected
PDDWEF of 3.63 mgd is then calculated by adding the selected maximum industrial flow of

0.19 mgd to the selected R/C PDDWF.

Table3.13 Peak Day Dry Weather Flows and Peaking Factors

Data Source PDDWF Industrial® R/C PDDWF®@ R/C Peaking
(mgd) (mgd) (mgd) Factor®
2015 DMRs 2.63 0.16 2.46 1.57
2016 DMRs 3.63 0.19 3.44 2.14
2017 DMRs 3.19 0.17 3.02 1.80
2018 DMRs 2.25 0.17 2.08 1.23
2019 DMRs 3.06 0.17 2.89 1.70
2020 DMRs 2.29 0.16 2.13 1.29
Maximum Value (2015 —2020) 3.63 0.19 3.44 2.14
Selected Value 3.637 0.19¢% 3.440 2.046®)

Notes:

(1) Nodaily industrial flow data is available. Used average monthly industrial flow that occurred in the month corresponding
to the influent PDDWF.

(2) R/C=PDDWEF - Industrial.

(3) Calculated by dividing the R/C PDDWF by the R/C ABF from Table 3.3.

(4) Nodaily industrial flow data is available. Used the maximum month industrial flow from the last three years (Table 3.2).

(5) Highest calculate R/C PDDWF between 2015 and 2020 was selected as the current R/C PDDWF.

(6) Calculated by dividing the selected R/C PDDWF by the selected ABF (Table 3.3).

(7) Calculated by adding the selected Industrial flow to the selected R/C PDDWF.
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3.2.6.2 Peak Day Wet Weather Flow

DEQ recommends plotting the ten largest daily flows on record against the measured
precipitation on that day. The 1-in-5-year 24-hour storm (2.9 inches) is then fit to the data to
determine the PDWWEF of 5.5 mgd. Figure 3.7 displays the DEQ methodology for determining
PDWWEF.
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Figure3.7  Peak Day Wet Weather Flow DEQ Methodology

Table3.14 Peak Day Wet Weather Flows and Peaking Factors

Data Source PDWWF Industrial® R/C PDWWF® R/C Peaking
(mgd) (mgd) (mgd) Factor®
2015 DMRs 5.48 0.16 532 3.39
2016 DMRs 4.15 0.17 3.98 2.48
2017 DMRs 5.59 0.17 5.43 3.24
2018 DMRs 4.38 0.14 4.24 2.52
2019 DMRs 3.64 0.17 3.47 2.05
2020 DMRs 4.78 0.13® 4.65 2.82
DEQ Method 5.54 0.19¥ 5.35® 3.187
Maximum Value (2015 -2020) 5.59 0.17 5.43 3.39
Selected Value 5.62® 0.19® 5.43® 3.2200

Notes:

(1) Nodaily industrial flow data is available. Used average monthly industrial flow that occurred in the month corresponding
to the influent PDDWF.

(2) R/C=PDWWEF - Industrial.

(3) Calculated by dividing the R/C PDWWF by the R/C ABF from Table 3.3.

(4) Datais only available through June 2020. Since the PDWWEF in 2020 occurred in December, the measured industrial flow
for December of 2019 was assumed for this year.

(5)  Nodaily industrial flow data is available. Used the maximum month industrial flow from the last three years (Table 3.2).

(6) The R/C PDWWF for the DEQ methodology was calculated by subtracting the assumed industrial flow from the DEQ
methodology PDWWF.

(7) The DEQ R/C PDWWF peaking factor was determined by dividing the resultant DEQ methodology R/C PDWWF by the
selected R/C ABF from Table 3.3.

(8) Calculated by adding the selected Industrial flow to the selected R/C PDWWF.

(9) Highest calculate R/C PDWWF between 2015 and 2020 was selected as the current R/C PDDWF.

(10) Calculated by dividing the selected R/C PDWWEF by the selected ABF (Table 3.3).
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3.2.7 Peak Hour Flow

The DEQ methodology for estimating PHF involves assigning probability of exceedances to
determined design flows. The major assumption in the DEQ method is that all design flows are
exceeded in a 1-in-5 probability precipitation year. The flows are plotted on a log-normal plot
against the probability of exceedances, which are as follows:

e AAF: 50 percent.

e  MMWWF: 8.3 percent (or one month in year).

e Peak Weekly Flow: 1.9 percent (or one week in a year).
e PDWWEF: 0.27 percent (or one day in a year).

e PHF 0.011 percent (or one hour in a year).

Using this methodology, the estimated PHF is estimated to be 7.78 mgd as is shown in

Figure 3.8. The DEQ methodology R/C PHF was estimated by subtracting the selected MM
industrial flow (Table 3.2) from the PHF generated using the DEQ methodology. A R/C DEQ PHF
peak factor equal to 4.51 was then calculated by dividing this flow by the selected R/C ABF from
Table 3.3.

10
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\ y = 228240551
2 =
e Entered Q M R2=0.9932
e Calculated peak hour Q
1
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Percent less than or equal to

Figure3.8 Peak Hour Flow DEQ Methodology
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Instantaneous plant data from 2015-2020 was provided by the City and gives measurements
every 15 minutes. A running average was performed to determine the hourly flows. These
measured PHFs for the years 2015 through 2020 are summarized in Table 3.15. The highest
hourly flow recorded was 8.79 mgd on December 7, 2015, which saw 2.2 inches of rain. This
event also produced the greatest R/C peaking factor of 5.50 which also exceeded the R/C DEQ
PHF peaking factor. If this peaking factor were used as the basis of planning, the selected PHF
would be more than 5 percent greater than the maximum PHF measured in the last six years. To
account for the lower peaking factors observed in more recent years, a slightly lower PHF
peaking factor of 5.10 was selected as the basis of planning. This peaking factor was selected as
it yielded the maximum observed historic PHF of 8.79 mgd.

Table3.15 Peak Hour R/C Flows Peaking Factors

Data Source PHF Industrial® R/ICPHF® | R/C Peaking
(mgd) (mgd) (mgd) Factor®
2015 Plant Data 8.79 0.16 8.63 5.50
2016 Plant Data 5.64 0.17 5.47 3.40
2017 Plant Data 6.95 0.17 6.78 4.04
2018 Plant Data 5.78 0.14 5.64 3.35
2019 Plant Data 4.54 0.15 4.39 2.59
2020 Plant Data 5.15 0.14 5.01 3.04
DEQ Method 7.78 0.19% 7.59%) 4.51®
Maximum Value (2015 -2020) 8.79 0.19 8.63 5.50
Selected Value 8.797 0.19%¥ 8.60® 5.10®

Notes:

(1)  No hourly industrial flow data is available. Used average monthly industrial flow that occurred in the month
corresponding to the influent PHF.

(2) R/CPHF =PHF - Industrial.

(3) Calculated by dividing the R/C PHF by the R/C ABF from Table 3.3.

(4)  No hourly industrial flow data is available. Used the maximum month industrial flow from the last three years (Table 3.2).

(5) The R/C PHF for the DEQ methodology was calculated by subtracting the assumed industrial flow from the DEQ
methodology PHF.

(6) The DEQ R/C PHF peaking factor was determined by dividing the resultant DEQ methodology R/C PHF by the selected
R/C ABF from Table 3.4.

(7)  Highest PHF between 2015 and 2020 was selected as the current PHF.

(8) Calculated by subtracting the selected industrial flow from the selected current PHF.

(9) Calculated by dividing the selected R/C PHF by the selected ABF (Table 3.3).
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3.2.8 Existing Flow Summary

Table 3.16 below details the existing flows calculated and explained in this section. The R/C
peaking factor will serve as the basis for flow projections.

Table3.16 Existing (2020) Flow Summary

Selected Flow Industrial Flow R/C Flow R/C Peaking
(mgd) (mgd) (mgd) Factor
ABF 1.85 0.17 1.68 1.00
AAF 2.17 0.17 2.00 1.19
ADWF 1.91 0.17 1.74 1.03
AWWEF 2.53 0.17 2.36 1.40
MMDWF 2.51 0.19 2.32 1.38
MMWWF 3.73 0.19 3.54 2.10
MWDWF 2.95 0.19 2.76 1.64
MWWWF 4.56 0.19 437 2.59
PDDWF 3.63 0.19 3.44 2.04
PDWWF 5.62 0.19 5.43 3.22
PHF 8.79 0.19 8.60 5.10

3.3 Flow Projections

Flow projections were developed by adding the projected industrial flow to the projected R/C
flows. This section documents the industrial flow projections along with the projections for
the R/C and combined flows.

3.3.1 Industrial Flow Projection

Certain SIUs within the City’s existing service area have permitted flow (and in one case load)
limits established by the City. Industrial flows for these permitted SIUs was to equal the
maximum permitted flow by the year 2045. Since weekly, daily and hourly data are not available
for industrial flows, this permitted maximum flows was assumed to equal the MMDWF,
MMWWF, MWDWF, MWWWF, PDDWF, PDWWF and PHF for each SIU. This assumption results
in a projected 2045 maximum flow from the SIUs within the current industrial areas of 0.58 mgd.
The projected average flows from the SIUs (ABF, AAF, ADWF and AWWF) were calculated by
multiplying the selected 2045 MMF by the ratio of the current selected average SIU flow

(0.17 mgd) to the current selected maximum month SIU flow (0.19 mgd). With this assumption,
the City’s current largest industrial sources (Swire and CCF) would increase their maximum
effluent flow up to the limits currently set by the City which represents an approximately 250 and
150 percent growth over current flow generation, respectively while the smaller SIUs would see
much larger growth percentages. Table 3.17 summarizes the methodology used to project the
2045 industrial AAF and MMFs from the City’s current SIUs.
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In addition to the current SIUs, the CSMP (2014) projects that 1,220 acres within the UGB could
be zoned for industrial use by the year 2045. The projected 2045 AAF and MMF from these new
areas was projected using the following methodology:

New total industrial area:

- 1,220 acres (The sum of the “Future Development UGB" industrial designed
category and the "Future Development UGB" industrial re-zone from Table 2-2 from
the CSMP, 2014).

- 53.2 acres of that lies within the BCPA and is planned to be served by others.

- 1,166.8 acres thus represents the planned new industrial area for 2045.

New buildable industrial area: 65 percent of 1,166.8 acres or 758 acres. This reduction

accounts for the net buildable area (Page 5-13, CSMP 2014).

New industrial area AAF: 350 gallons per acre per day (gpad) flow factor multiplied by

758 acres. This flow factor is from Table 5-10 in the CSMP (2014) and represents a “low

density” flow for industrial areas. This flow factor was selected because it is more similar

to the current industrial flow of about 170 gpad than the “medium density” flow factor

of 500 gpad or the “high density” flow factors of 1,000 gpad presented in the CSMP. This

results in a projected industrial AAF of 0.27 mgd. This flow applies to all the average

flows (AAF, ADWF, AWWF and ABF).

New industrial area MMF: The new industrial area MMF was calculated by multiplying

the new industrial area AAF by the ratio of the current industrial MMF to AAF and equals

0.30 mgd.

The projected 2045 permitted industrial flows are the sum of the flows projected for the current
industrial area and the areas within the UGB that could be zoned for industrial uses in the future.
These flows are summarized in Table 3.18. By using this methodology, the industrial flow is
projected to grow by 460 percent through the year 2045 and results in a per acre AAF of 414
gpad. While this represents a 240 percent increase in the industrial flow factor, it is about half of
the “high density” industrial flow factor assumed in the CSMP.

Since the flows associated with the non-permitted industrial sources is not tracked, this flow is
part of the calculated R/C flow and is assumed to grow with the residential population.
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Table 3.17  Industrial Flow Projections for the Current Industrial Area

Percent of

Calculated

Permitted

Current AAF Current Current MME Maxirmum Growth Selected 2045 Selected 2045

(mgd) AAF (mgd)® T Potential® AAF (mgd)® MMF (mgd)®
Swire 0.06 33% 0.06 0.16 254% 0.14 0.16
ODOC 0.09 55% 0.10 0.16 153% 0.14 0.16
Fujimi 0.01 8% 0.02 0.12 776% 0.11 0.12
Xerox 0.00 1% 0.00 0.025 1095% 0.02 0.03
Flir 0.00 0% 0.00 0.006 4527% 0.01 0.01
SIUs with no permitted maximum?® 0.00 3% 0.01 NA NA 0.00 0.01
SIUs with no monitoring data NA 0.106 NA 0.09 0.11
Total 0.17 0.19 0.577 334% 0.52 0.58

Notes:

(1) Since the MMFs of each SIU do not necessarily occur at the same time, the MMF for each SIU was calculated by multiplying each SIUs percent of current AAF by the selected current SIU MMF

from Table 3.2.

(2) Calculated by dividing the permitted maximum flow by the calculated MMF.

(3) Calculated by multiplying the selected MMF for each SIU by the ratio of the current total SIU AAF to MMF from Table 3.2.

(4) Selected MMF for each SIU equals the permitted maximum flow if available or the current MMF if no permitted flows are available.

(5)  SlUs with no permitted maximum flow include: Sysco and Leadteck.

(6) SlUs with no monitoring data include: Photo Solutions, Old Castle, Twist Bioscience, DAS North Valley Complex, PW Building and Marten Transport.
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Table 3.18 Industrial Flow Projections

Current Industrial Area New Industrial Area Combined Industry

2020

Area, acres 1,0009 0 1,000

AAF, gpad 170 NA 170

AAF, mgd 0.17 NA 0.17

MMF, mgd 0.19 NA 0.19
2045

Area, acres 1,000 758@ 1,758

AAF, gpad 516 350 444

AAF, mgd 0.52 0.27 0.78

MMF, mgd 0.58 0.30 0.87

Notes:

(1) From Table 2-2 of the CSMP (2014).
(2) 0.65x(1220 acres [Table 2-2 CSMP 2014]- 53.2 acres [BCPA]).

3.3.2 Total Influent Flow Projection

To produce a total influent (combined industrial and R/C) flow projection for the planning period,
the R/C ABF was first projected by multiplying the selected R/C per capita flow of 65 gpcd

(Table 3.3) by the projected 2045 population of 50,388 (Section 3.1.1). The remaining R/C flows
were developed by multiplying the selected peaking factors (Section 3.3) by the projected

R/C ABF. The total influent flow was then projected by adding the projected industrial flows
(Table 3.18) to the projected R/C flows. Total influent flow projections for the year 2045 are
summarized in Table 3.19.

Table3.19 2045 Flow Projections

werow | RICPesking | 20ss | S o

) Factor R/C Flow i) )
ABF 1.7 1.0 3.3 0.78 4.1
AAF 2.1 1.2 4.0 0.78 4.8
ADWEF 1.7 1.0 3.4 0.78 4.2
AWWF 2.4 1.4 4.6 0.78 5.4
MMDWEF 2.3 1.4 4.5 0.87 5.4
MMWWF 3.5 2.1 6.9 0.87 7.8
MWDWEF 2.8 1.6 5.4 0.87 6.2
MWWWF 4.4 2.6 8.5 0.87 9.4
PDDWEF 3.4 2.0 6.7 0.87 7.6
PDWWF 5.4 3.2 10.5 0.87 11.4
PHF 8.6 5.1 16.7 0.87 17.6
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As is shown in Table 3.20, the 2045 PHF developed for this Plan of 17.6 mgd is approximately
5.9 mgd less than the 2045 PHF developed during the CSMP (2014). This difference is primarily
due to the different assumptions applied to estimate industrial flow. The CSMP assumed

that the industrial flow would grow from a current base flow (un-peaked) of 0.2 mgd (CSMP
Table 5-3) to a future base flow of around 2.6 mgd (future gross area zoned for industrial use
(CSMP Table 2-2) multiplied by a 65 percent factor to convert the gross acreage to net acreage
(CSMP Page 5-13), multiplied by 1000 gpad for the designated industrial areas and 2,492 gpad
for the re-zone industrial areas (CSMP Table 5-13).This represents a 13 fold increase in the base
industrial flow. The CSMP also assumed that the maximum recorded DWF peaking factor for
Canyon Creek applied to all flows including the industrial flows (CSMP Page 5-14 and Table 6-1).
Between these two assumptions (13-fold increase in base flow and a peaking factor of 2.3 on the
base industrial flow), the CSMP projected that the peak industrial flow would increase from
about 0.3 mgd to 5.9 mgd by the year 2045, which represents a 17 fold increase in peak industrial
flow. Additionally, by the year 2045, the CSMP is projecting that 41 percent of the flow coming
to the treatment plant will be from industrial sources.

The growth in industrial flows projected as part of the CSMP is in contrast to the industrial flow
growth projected as part of this plan. This plan projects that the peak industrial flow will increase
from 0.19 mgd to 0.87 mgd by the year 2045, which represents a 4.6 fold increase in industrial
flows. Over this same period, the R/C flows are expected to almost double and thus this Plan is
projecting that the growth in industrial flow will outpace the R/C growth by more than a factor
of two.

These different industrial flow assumptions were discussed with the City on April 20, 2023 and
the group decided that the lower industrial flows projected in this plan are in line with the
assumption that future industrial growth will be similar in nature to the City’s current industries.
The group felt that the industrial flow assumptions from the CSMP were conservative and
appropriate for sizing collection system assets but that the approach outlined in this Plan
provides a more realistic approach to planning for future expansions at the WWTP where overly
conservative assumptions can yield inefficient and difficult to operate processes. The group
discussed that the City should closely monitor industrial flow and growth and revise this planning
document if necessary to accommodate future changes in industrial flows not accounted for by
this Plan.

Table3.20 Comparison of 2045 CSMP Flow Projections to the Current Plan’s Projections

| cSMP | CurrentPlan | Difference (CSMP - Current Plan)
Industrial DWF 5.88%M 0.87?@ 5.01
R/C DWF 8.320 6.70? 1.62
WWF 9.26@ 10.009 -0.74
PHF 23.46 17.577 5.89

Notes:

(1) Calculated as follows: sum of (1) existing industrial flow = 0.2 (CSMP Table 5-3) x 1.7 peaking factor (CSMP Table 5-5 used
value for the WWTP); (2) future industrial flow = future gross area zoned for industrial use (CSMP Table 2-2) * 0.65
conversion from gross area to net area (CSMP page 5-13) * 1000 gpad for designated industrial areas and 2,492 gpad for
the re-zone industrial areas (CSMP Table 5-13) * 2.3 peaking factor (CSMP Page 5-14 and Table 6-1).

(2) Table 3.19 PDDWF.

(3)  Sum of Existing DWF, Future UGB DWF and Future URA DWF from CSMP Table 5-15 less the CSMP Industrial DWF.

(4) Sum of the Existing WWF, Future UGB WWF and Future URA WWF from CSMP Table 5-15.

(5) PHF-PDDWF from Table 3-19.

(6) CSMP Table 5-15.

(7) Table 3-19 PHF.
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3.4 Historical and Existing Loads

Historical loading was gathered from the DMRs for the years 2015 through 2020. The DMRs
displayed data for twice-weekly sampling events for BODs and TSS. Nitrogen measurements
were available from 2017 through 2019. Influent total phosphorous (TP) concentrations were not
available on the DMRs, so their loading was estimated using standard published ratios.

The following parameters were defined for BODs, TSS, ammonia (NH3), and TP loads. There is
no DEQ methodology for load analysis, so all measurements were from direct calculation:

Average Annual (AA): The average load over a calendar year.
Maximum Month (MM): The maximum 30-day running average load.
Maximum Week (MW): The maximum 7-day running average load.
Peak Day (PD): The maximum daily load.

This section develops the per capita loads, industrial contributions and peaking factors used as
the basis of future load projections. The methodology used to calculate the current loads and
peaking factors is as follows:

Industrial loads:

- BOD;sand TSS: Since flows and loads are only available from the permitted
industrial sources, this section discusses the methodology used to estimate the
current permitted industrial loads. The non-permitted industrial loads are part of the
calculated R/C loads. Monthly industrial data was used to calculate the AA and MM
industrial loads for the years 2015 through 2020. The average of AA and MM values
was selected for the current AA and MM industrial contribution. Since no weekly or
daily industrial data is available, the MM industrial contribution was also assumed
for the MW and PD industrial contribution.

- Ammonia: Since no industrial data is available for ammonia, the industrial load was
assumed to have the same concentration as the influent. Using this methodology,
AA and MM industrial ammonia loads were estimated for the years 2015 through
2020. The average of AA and MM values was selected for the current AA and MM
industrial contribution. Additionally, the estimated industrial MM ammonia load
was assumed for the MW and PD industrial contribution.

- TP: Since no data is for either the industrial TP concentration or the facility influent
TP concentration, TP concentrations can be estimated as a fraction of BODs
concentration. Table 3.18 of Metcalf & Eddy Fifth Edition lists TP concentrations as
three percent of BODs concentrations in typical domestic wastewater. This
percentage was assumed for the industrial loads as well and was used to estimate
industrial TP loads.

R/C AA per capita loads: R/C AA loads were calculated for each year by subtracting the

selected AA industrial load from the measured influent loads. The R/C AA per capita

loads were calculated by dividing the load by the estimated population for that year. The
average per capita load between 2015 and 2020 was selected to represent the current
condition.

R/C MM, MW and PD peaking factors: The R/C MM, MW and PD loads were calculated

by subtracting the measured industrial load during the month that the peak load

occurred from the measured influent load. The R/C peaking factors were calculated for
each year by dividing that peak load by the AA load. A “current” load was then
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calculated by adding the selected MM industrial load to the multiplication of the
maximum peak factor between 2015 and 2020 by the selected R/C AA load. If this load
was less than 5 percent greater than the maximum observed facility influent load, this
peaking factor was selected to represent the R/C peak condition. If this calculated load
was greater than 5 percent above the maximum observed facility influent load, a lower
peak factor was selected that corresponded to the maximum observed R/C load.

MM, MW and PD loads: R/C MM, MW and PD loads were calculated by multiplying the
selected peak factors by the selected AA load. The facility influent MM, MW and PD
loads were then calculated by adding the selected MM industrial load to the calculated
R/C MM, MW and PD loads.

R/C AA, MM, MW and PD TP loads: Since not data is available on the influent TP
concentration, the AA, MM, MW, PD loads as well as the R/C AA, MM, MW and PD TP
loads were estimated by assuming that the influent TP concentrations are 3 percent of
the influent BOD concentrations (Table 3.18 from Metcalf and Eddy 5th Edition).

3.4.1 Total Suspended Solids

This section summarizes the historical data for industrial TSS loads along with the facility
influent and R/C TSS loads.

3.4.1.1 Industrial TSS Loads

The City's system receives a significant contribution from permitted industrial sources. These
sources are considered SIUs and are requlated through the City’s pre-treatment program. TSS
data was obtained from the City’s pre-treatment coordinator for the following permitted
contributors:

1.

vk W

Fujimi: Manufacturer of a variety of lapping and polishing products.

Xerox: Manufacturer of printers and other technology supplies.

Swire Pacific: Bottling plant for Coca-Cola™ products.

Flir: Tech manufacturer of thermal imaging and night vision cameras.

Oregon Department of Corrections (ODOC): Prison with a capacity of approximately
1,684 people, specifically the Coffee Creek Correctional Facility (CCCF). This prison is the
only female prison in the state and is the on-boarding facility for all male prisoners.
Sysco: Supplier of kitchen goods. Elevated TSS was previously measured here when
truck washing occurred on site, however that operation reportedly ceased in 2019.
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The City’s pre-treatment program primarily monitors metal concentrations, so comprehensive
coverage of BOD;s and TSS were not always available. TSS data was provided on a monthly-
average basis. If average concentrations of BODs and/or TSS were not available, the peak
concentration for that month was used as a conservative basis. Typically, when this assumption
was used, flows were low and/or the peak concentrations were low, and the resulting mass load
was still very small relative to total plant loads with combined industrial loads accounting for
approximately 6 percent of the influent TSS loads. For TSS loads, ODOC’s contribution accounts
for 89 percent of the Industrial TSS. Table 3.21 summarizes the combined AA and MM industrial
loads. The average of the AA and MM industrial TSS loads were assumed when estimating the
current facility influent TSS loads. Since weekly and daily industrial flows and TSS
concentrations were not available, the MM industrial TSS load was also assumed for the MW and
PD conditions.

Table3.21  Annual Average and Maximum Monthly Industrial TSS Contributions

Year | AATSS load (ppd) | MM TSS load (ppd)

2015 427 672

2016 470 655

2017 449 636

2018 412 655

2019 435 846

2020 293 389
Average 414 642
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3.4.1.2 Average Annual TSS Loads

Average Annual TSS loads from 2015 through 2020 are reported in Table 3.22 and indicate
increased loading primarily from the R/C contributors. As mentioned previously, industrial

TSS comes primarily from the prison. Between the years 2015 and 2020, the average per capita
TSS load was 0.23 pounds per capita day (ppcd) which is within the expected range. The selected
R/C AA load was calculated by multiplying the selected per capita load by the 2020 PSU PRC
population estimates. The selected AA load was calculated by adding the average annual
industrial load of 414 ppd to the calculated R/C AA load.

Table3.22  Average Annual TSS Load

Data Source Population® Fa;;i:)i?;m In?:;zlr)ial Fpllgj; RIS (F;E:jg(?)pita
2015 DMRs 22,870 5,201 426 4,775 0.21
2016 DMRs 23,740 5,600 470 5,130 0.22
2017 DMRs 24,315 6,904 450 6,454 0.27
2018 DMRs 25,250 6,275 413 5,863 0.23
2019 DMRs 25,635 6,635 435 6,201 0.24
2020 DMRs 25,915 6,4710 296 6,175 0.24
g‘gelr;?'ezggg;e 6,181 415 5,766 0.23
Selected Value  25,915© 6,472 414® 6,058 0.23

Notes:

(1) Certified PSU PRC estimates.

(2) Direct average from influent readings on DMRs for the water year (November 1st of the previous calendar year through
October 31st).

(3) R/C=Facility — Industrial.

(4) Calculated by dividing the R/C load by the population.

(5)  Industrial data only available through June of 2020.

(6) 2020 population.

(7) Calculated by adding the selected industrial load to the selected R/C load.

(8) Average of the AA values from Table 3.21.

(9) Calculated by multiplying the selected per capita load by the selected population.
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3.4.1.3 Maximum Month TSS Loads

The MM TSS loads are reported in Table 3.23 for the years 2015 through 2020. Between

the years 2015 and 2020, the maximum MM peaking factor was 1.36 which occurred in the
year 2016. This peaking factor was used as the basis of planning and was multiplied by the
selected R/C AA TSS load to calculate the selected R/C MM TSS load of 8,242 ppd. The selected
MM TSS load of 8,884 ppd was calculated by adding the maximum industrial TSS load to the
selected R/C maximum month TSS load. This selected load is within 5 percent of the MM TSS
load of 8,835 ppd measured in the year 2017.

Table3.23  Maximum Month TSS Loads and Peaking Factors

Data Source Facility® Industrial® R/C® R/C Peaking
(ppd) (ppd) (ppd) Factor®
2015 DMRs 5,906 454 5,452 1.14
2016 DMRs 7,358 361 6,997 1.36
2017 DMRs 8,835 481 8,354 1.29
2018 DMRs 7,445 489 6,956 1.19
2019 DMRs 7,820 466 7,353 1.19
2020 DMRs 7,662 234 7,428 1.20
Maximum Value (2015 — 2020) 8,835 489 8,354 1.36
Selected Value 8,906®) 642 8,264" 1.36

Notes:

(1) Maximum 30-day running average.

(2) Equal to the 30-day average industrial load occurring at the same time as the maximum 30-day average of the facility
influent. Since maximum month industrial loads may not occur at the same time as the maximum month of the facility
influent loads, the loads shown here, may be different than the loads summarized in Table 3.21.

(3) Facility Influent — Industrial.

(4) Calculated by dividing the R/C maximum month load by the R/C average annual load from Table 3.22.

(5) Calculated by adding the selected industrial load to the selected R/C load.

(6) Average of the MM values in Table 3.21.

(7) Calculated by multiplying the selected R/C AA load from Table 3.22 by the selected peaking factor.
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3.4.1.4 Maximum Week TSS Loads

The MW TSS loads are reported in Table 3.24 for the years 2015 through 2020. During this time,
the peaking factors ranged from 1.45 to 1.92, with the maximum peaking factor occurring in the
year 2016. If this peaking factor is used as the basis of calculating MW loads, the selected loads
would exceed the maximum measured values by around 9 percent. Given the fact that
considerably lower peaking factors were recorded in recent years, a lower peaking factor of 1.74
was selected. This value corresponds to the maximum calculated R/C load of 10, 531 ppd. The
selected MW TSS load was calculated by adding the maximum industrial load of 642 ppd to the
selected MW R/C load.

Table3.24 Maximum Week TSS Loads and Peaking Factors

Data Source Facility® Industrial® R/C® R/C Peaking
(ppd) (ppd) (ppd) Factor®
2015 DMRs 8,390 260 8,130 1.70
2016 DMRs 10,280 383 9,897 1.93
2017 DMRs 10,953 422 10,531 1.63
2018 DMRs 8,700 174 8,525 1.45
2019 DMRs 10,959 481 10,478 1.69
2020 DMRs 9,208 234 8,974 1.45
Maximum Value (2015 — 2020) 10,959 481 10,531 1.93
Selected Value 11,173® 642 10,5317 1.74®

Notes:

(1) Maximum 7-day average.

(2) Monthly average industrial load that occurred in the month containing the maximum weekly facility influent load. Since
the maximum facility influent and industrial loads may not occur at the same time, the industrial loads listed here may
differ from those summarized in Table 3.21.

(3) Facility influent — industrial.

(4) Calculated by dividing the R/C maximum week load by the R/C average annual load from Table 3.22.

(5) Calculated by adding the selected industrial load to the selected R/C load.

(6) Since weekly data is not available for industrial loads, used the average of the MM values in Table 3.21.

(7) Selected the largest R/C load from 2015 — 2020.

(8) Calculated by dividing the maximum R/C load by the selected AA R/C load from Table 3.22.
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3.4.1.5 Peak Day TSS Loads

The PD TSS loads are reported in Table 3.25 for the years 2015 through 2020. During this time,
the peaking factors ranged from 1.70 to 2.69, with the maximum peaking factor occurring in the
year 2016. If this peaking factor is used as the basis of calculating peak day loads, the selected
loads would exceed the maximum measured values by around 16 percent. Given the fact that
considerably lower peaking factors were recorded in recent years, a lower peaking factor of 2.28
was selected. This value corresponds to the maximum calculated R/C load of 13,800 ppd. The
selected PD TSS load was calculated by adding the maximum industrial load of 642 ppd to the
selected PD R/C load.

Table3.25 Peak Day TSS Loads and Peaking Factors

ili ia|®) ) o
T S Facility Industrial R/C R/C Peaking

(ppd) (ppd) (ppd) Factor®
2015 DMRs 9,386 324 9,062 1.90
2016 DMRs 14,184 383 13,800 2.69
2017 DMRs 14,020 462 13,558 2.10
2018 DMRs 12,629 283 12,346 2.11
2019 DMRs 12,230 380 11,850 1.91
2020 DMRs 10,753 234 10,519 1.70
Maximum Value (2015 — 2020) 14,184 462 13,800 2.69
Selected Value 14,442 6420 13,800 2.287

Notes:

(1) Monthly average industrial load that occurred in the month containing the maximum day facility influent load. Since the
maximum facility influent and industrial loads may not occur at the same time, the industrial loads listed here may differ
from those summarized in Table 3.21.

(2) Facility influent — industrial.

(3) Calculated by dividing the R/C peak day load by the R/C average annual load from Table 3.22.

(4) Calculated by adding the selected industrial load to the selected R/C load.

(5) Since daily data is not available for industrial loads, used the average of the MM values in Table 3.21.

(6) Selected the largest R/C load from 2015 —2020.

(7) Calculated by dividing the maximum R/C load by the selected AA R/C load from Table 3.22.

The summary of TSS loads is found in Table 3.26.
Table3.26  TSS Existing Loads Summary

Data Source Facility Industrial R/C R/C Peaking
(ppd) (ppd) (ppd) Factor
Annual Average 6,472 414 6,058 1.00
Maximum Month 8,906 642 8,264 1.36
Maximum Week 11,173 642 10,531 1.74
Peak Day 14,442 642 13,800 2.28

3.4.2 Biochemical Oxygen Demand

This section summarizes the historical data for industrial BODs loads along with the facility
influent and R/C BODs loads.

3.4.2.1 Industrial BODs Loads

The City's system receives a significant contribution from permitted industrial sources. BODs
data was obtained from the City’s pre-treatment coordinator on the following permitted
contributors: Fujimi, Xerox, Swire Pacific, Flir, ODOC and Sysco.
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BODs data was provided on a monthly-average basis and accounts for approximately 10 percent
of the influent BOD; loads. For BODs loads, the sum of the Swire and ODOC’s loads accounts for
97 percent of the Industrial BOD; loads. Table 3.27 summarizes the combined AA and MM
industrial loads. The average of the AA and MM industrial BOD; loads were assumed when
estimating the current facility influent BODs loads. Since weekly and daily industrial flows and
BOD; concentrations were not available, the MM industrial BODs load was also assumed for the
MW and PD conditions.

Table3.27  Annual Average and Maximum Monthly Industrial BODs Contributions

Year | AA BOD; load (ppd) | MMBOD;load (ppd)

2015 786 1,271

2016 829 1,681

2017 714 1,039

2018 605 778

2019 642 906

2020 874 1,621
Average 742 1,216

3.4.2.2 Average BODs Loads

Average Annual BODs loads are reported in Table 3.28. Between the years 2015 and 2020, the
average per capita BODsload was 0.26 ppcd, which is on the high side of the expected range.
The selected R/C AA load was calculated by multiplying the selected per capita load by the 2020
population. The selected AA load was calculated by adding the AA industrial load of 742 ppd to
the calculated R/C AA load.

Table3.28 Average Annual BOD;s Load

1F : R/C Per

Data Source Population® Fa(s:;?)/m Int(:l:;'(cjr)lal C/acpitz

(ppd)®
2015 DMRs 22,870 6,741 787 5,954 0.26
2016 DMRs 23,740 7,226 827 6,399 0.27
2017 DMRs 24,315 7,348 716 6,632 0.27
2018 DMRs 25,250 6,941 604 6,336 0.25
2019 DMRs 25,635 7,237 643 6,594 0.26
2020 DMRs 25,915 7,563 890 6,673 0.26
Average Value (2015 — 2020) 7,176 744 6,431 0.26
Selected Value 25,915 7,5167 742® 6,774 0.26

Notes:

(1) Certified PSU PRC estimates.

(2) Direct average from influent readings on DMRs for the water year (November 1% of the previous calendar year through
October 31st).

(3) R/C=Facility - Industrial.

(4) Calculated by dividing the R/C load by the population.

(5) Industrial data only available through June of 2020.

(6) 2020 population.

(7) Calculated by adding the selected industrial load to the selected R/C load.

(8) Average of the AA values from Table 3.27.

(9) Calculated by multiplying the selected per capita load by the selected population.

- oy
3-36 | DECEMBER 2023 | FINAL C CAFTTTN



CHAPTER 3 | WASTEWATER TREATMENT PLANT MASTER PLAN | CITY OF WILSONVILLE

3.4.2.3 Maximum Month BODs Loads

The MM BODs loads are reported in Table 3.29. Between the years 2015 and 2020, the maximum
month peaking factor ranged from 1.12 to 1.43, with the maximum peak factor of 1.43 occurring
in the year 2017. To account for the lower peak factors observed in recent years, a slightly lower
peak factor of 1.40 was selected as the basis of planning. This peak factor corresponds to the
maximum calculated R/C load of 9,469 ppd. The selected MM load of 10,685 ppd was calculated
by adding the maximum industrial BODs load to the selected R/C MM BODs load. This selected
load is approximately 5 percent greater than the maximum measured MM BOD; load of

10,220 ppd measured in the year 2017.

Table3.29 Maximum Month BOD;s Loads and Peaking Factors

Data Source Fa(;irl,i:cj))l(l) ’ lnd(L;)S;:ji)al(Z) ‘ ?p/rfj; R/ISaIijh‘i'?g
2015 DMRs 7,692 1026 6,666 1.12
2016 DMRs 9,177 1270 7,907 1.24
2017 DMRs 10,220 751 9,469 1.43
2018 DMRs 8,876 592 8,284 131
2019 DMRs 8,409 541 7,868 1.19
2020 DMRs 8,914 657 8,257 1.24
Maximum Value (2015 —2020) 10,220 1,270 9,469 1.43
Selected Value 10,685 1,216® 9,469%) 1.40®

Notes:

(1) Maximum 30-day running average.

(2) Equal to the 30-day average industrial load occurring at the same time as the maximum 30-day average of the facility
influent. Since maximum month industrial loads may not occur at the same time as the maximum month of the facility
influent loads, the loads shown here, may be different than the loads summarized in Table 3.27.

(3) Facility Influent — Industrial.

(4) Calculated by dividing the R/C maximum month load by the R/C average annual load from Table 3.28.

(5) Calculated by adding the selected industrial load to the selected R/C load.

(6) Average of the MM values in Table 3.27.

(7) Greatest R/C load between 2015 and 2020.

(8) Calculated by dividing the selected R/C load by the selected AA R/C load from table 3.28.
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3.4.2.4 Maximum Week BODs Loads

The MW BODs loads are reported in Table 3.30. Between the years 2015 and 2020, the MW
peaking factor ranged from 1.42 to 1.80, with the maximum peak factor occurring in the year
2017. To account for the lower peak factors observed in recent years, a slightly lower peak factor
of 1.77 was selected as the basis of planning. This peak factor corresponds to the maximum
calculated R/C load of 11,970 ppd. The selected MW BODs load of 13,186 ppd was calculated by
adding the maximum industrial BODs load to the selected R/C MW BOD; load. This selected load
is approximately 5 percent greater than the maximum measured MW BOD:s load of 12,529 ppd
measured in the year 2017.

Table3.30 Maximum Week BOD5 Loads and Peaking Factors

Data Source Fa(;i;)i:cj;;‘l) ‘ lnd(L;)S;::Ji)al(Z) ‘ R/Eaifski)ng
2015 DMRs 10,264 1271 8,993 1.51
2016 DMRs 12,141 969 11,172 1.75
2017 DMRs 12,529 559 11,970 1.80
2018 DMRs 10,686 567 10,119 1.60
2019 DMRs 10,105 526 9,579 1.45
2020 DMRs 10,321 852 9,469 1.42
Maximum Value (2015 — 2020) 12,529 1,271 11,970 1.81
Selected Value 13,186% 1,216® 11,9707 1.77®
Notes:

(1) Maximum 7-day running average.

(2) Equal to 30-day average industrial load occurring at the same time as the maximum 7-day average of the facility influent.
Since maximum month industrial loads may not occur at the same time as the maximum week of the facility influent
loads, the loads shown here, may be different than the loads summarized in Table 3.27.

(3) Facility Influent — Industrial.

(4) Calculated by dividing the R/C maximum week load by the R/C average annual load from Table 3.28.

(5) Calculated by adding the selected industrial load to the selected R/C load.

(6) Average of the MM values in Table 3.27.

(7) Greatest R/C load between 2015 and 2020.

(8) Calculated by dividing the selected R/C load by the selected AA R/C load from table 3.28.
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3.4.2.5 Peak Day BODs Loads

The PD BODs loads are reported in Table 3.31. Between the years 2015 and 2020, the PD peaking
factor ranged from 1.51 to 2.73, with the maximum peaking factor occurring in the year 2017. To
account for the lower peak factors observed in recent years, a slightly lower peak factor of 2.67
was selected as the basis of planning. This peak factor corresponds to the maximum calculated
R/C load of 18,078 ppd. The selected PD BOD:s load of 19,294 ppd was calculated by adding the
maximum industrial BODs load to the selected R/C PD BODs load. This selected load is within 5
percent of the maximum measured PD BODs load of 18,588 ppd measured in the year 2017.

Table3.31 Peak Day BOD5 Loads and Peaking Factors

el | G
2015 DMRs 10,264 1271 8,993 1.51
2016 DMRs 14,389 955 13,434 2.10
2017 DMRs 18,588 510 18,078 2.73
2018 DMRs 12,711 567 12,144 1.92
2019 DMRs 11,483 854 10,629 1.61
2020 DMRs 12,030 613 11,417 171
Maximum Value (2015 — 2020) 18,588 1,271 18,078 2.73
Selected Value 19,294%) 1,216®@ 18,0787 2.67®

Notes:

(1) Maximum daily value.

(2) Equal to 30-day average industrial load occurring at the same time as the maximum day for the facility influent. Since
maximum month industrial loads may not occur at the same time as the maximum day facility influent loads, the loads
shown here, may be different than the loads summarized in Table 3.27.

(3) Facility Influent — Industrial.

(4) Calculated by dividing the R/C maximum daily load by the R/C average annual load from Table 3.28.

(5) Calculated by adding the selected industrial load to the selected R/C load.

(6) Average of the MM values in Table 3.27.

(7) Greatest R/C load between 2015 and 2020.

(8) Calculated by dividing the selected R/C load by the selected AA R/C load from table 3.28.

3.4.2.6 Summary of BODs Loads

The summary of existing BODs loads is found in Table 3.32.

Table3.32  BOD:s Existing Loads Summary

Data Source Ffpcpitijgy In?:;g)ial R CF:ce:okring
Annual Average 7,516 742 6,774 1.00
Maximum Month 10,685 1,216 9,469 1.40
Maximum Week 13,186 1,216 11,970 1.77
Peak Day 19,294 1,216 18,078 2.67

3.4.3 Ammonia

Limited data was available to characterize the ammonia loading at the WWTP. Influent
ammonia concentrations were measured from January 2017 through October of 2019 and no
data was available on the industrial ammonia concentrations.
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This section summarizes the methodology for estimating the industrial ammonia contribution,
characterizing historical facility influent ammonia data and R/C ammonia loads. Note that all
loads presented in this chapter are presented as pounds of ammonia as nitrogen.

3.4.3.1 Industrial Ammonia Loads

Since no data is available on ammonia contributions from industrial sources, the industrial
ammonia loads were assumed to have the same ammonia concentration as was measured at the
facility influent. The industrial ammonia loads were estimated on a daily basis between 2017 and
2019 based on the daily measured combined industrial flow and the measured facility influent
ammonia concentration. Table 3.33 summarizes the average annual and maximum monthly
estimated ammonia loads for these years. The average of the estimated AA and MM industrial
ammonia loads were assumed when estimating the current facility influent ammonia loads.
Since weekly and daily industrial flows were not available, the estimated MM industrial ammonia
load was also assumed for the MW and PD conditions.

Table3.33  Estimated Annual Average and Maximum Monthly Industrial Ammonia Contributions

Year AA ammonia load (ppd)® MM ammonia load (ppd)®
2015
2016
2017 49 79
2018 48 64
2019 46 63
2020
Average 48 69

Notes:

(1) Since no data is available on ammonia contributions from industrial sources, the industrial ammonia loads were assumed
to have the same ammonia concentration as was measured at the facility influent. Daily industrial ammonia loads were
estimated based on the measured influent ammonia concentration and the measured combined industrial load. Loads
are presented for the water year (November 1% of the previous calendar year through October 31°).

(2) Data only available through October of 2019.
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3.4.3.2 Average Ammonia Loads

Average annual ammonia loads were reported for the years 2017 through 2019 and are
summarized in Table 3.34 Between the years 2017 and 2019, the R/C per capita ammonia load
was 0.02 ppcd. The selected R/C AA ammonia load was calculated by multiplying the selected
per capita load by the 2020 population. The selected AA load was calculated by adding the
average industrial load of 48 ppd to the selected R/C AA load.

Table3.34 Average Annual Ammonia Load

Facility® | Industrial® R/C*®

Data Source Population® (opd) (95l .
2015 DMRs 22,870 - - - -
2016 DMRs 23,740 - - - -
2017 DMRs 24,315 624 49 574 0.02
2018 DMRs 25,250 627 48 579 0.02
2019 DMRs 25,635 603 46 558 0.02
2020 DMRs 25,915 -- -- -- -
Average Value (2017 - 2019) 618 48 570 0.02
Selected Value 25,915©® 6387 48 590® 0.02
Notes:

(1) Certified PSU PRC estimates.

(2) Direct average loads from influent readings on DMRs, as nitrogen.

(3) Since no information is available on the ammonia load from the industrial sources, the industrial flow was assumed to
have the same ammonia concentration as the influent flow.

(4) R/C=Facility - Industrial.

(5) Calculated by dividing the R/C load by the population.

(6) 2020 population

(7) Calculated by adding the selected industrial load to the selected R/C load.

(8) Calculated by multiplying the selected R/C per capita load by the 2020 population.

. Iy
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3.4.3.3 Maximum Month Ammonia Loads

The MM ammonia loads are reported in Table 3.35 and indicate relatively consistent loading.
Between the years 2017 and 2019, the MM peaking factor ranged from 1.09 to 1.13, with the
maximum peak factor of 1.13 occurring in the years 2018 and 2019. This peaking factor was used
as the basis of planning and was multiplied by the selected R/C AA ammonia load to calculate the
selected R/C MM ammonia load of 668 ppd. The selected MM load of 728 ppd was calculated by
adding the maximum industrial ammonia load to the selected R/C MM ammonia load. This
selected load is within five percent of the maximum measured MM ammonia load of 688 ppd
measured in the year 2018.

Table3.35 Maximum Month Ammonia Loads and Peaking Factors

Facility® | Industrial® R/C® R/C Peaking

Data Source

(ppd) (ppd) (ppd) Factor®
2015 DMRs - — — —
2016 DMRs - - - -
2017 DMRs 685 60 625 1.09
2018 DMRs 695 39 656 1.13
2019 DMRs 688 60 627 1.13
2020 DMRs -- -- -- --
Maximum Value (2017 — 2019) 695 60 656 1.13
Selected Value 7256) 69® 656 1.117
Notes:

(1) Maximum 30-day average loads from influent readings on DMRs, as nitrogen.

(2) Since no information is available on the ammonia load from the industrial sources, the industrial flow was assumed to
have the same ammonia concentration as the influent flow. Estimated industrial load for the month corresponding to the
facility influent maximum month.

(3) R/C=Facility - Industrial.

(4) Calculated by dividing the maximum month R/C load by the average annual R/C load from Table 3.34.

(5) Calculated by adding the selected industrial load to the selected R/C load.

(6) Selected value equals the average estimated MM industrial load from Table 3.33.

(7) Calculated by dividing the selected R/C MM ammonia load by the selected R/C AA ammonia load from Table 3.34.
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3.4.3.4 Maximum Week Ammonia Loads

The MW ammonia loads are reported in Table 3.36. Between the years 2017 and 2019, the MW
peaking factor ranged from 1.22 to 1.46, with the maximum peak factor of 1.46 occurring in the
year 2017. If this peaking factor were used as the basis of planning, the resultant facility influent
MW ammonia load would be approximately 7 percent higher than the maximum measured MW
load. So as to not have an overly conservative projected maximum week ammonia load, a
slightly lower MW peaking factor of 1.42 was selected. This peak factor correlates to the
maximum calculated R/C load of 839 ppd. The selected MW load of 919 ppd was calculated by
adding the maximum industrial ammonia load to the selected R/C MW ammonia load. This
selected load is approximately five percent greater than the measured MW ammonia load of
875 ppd measured in the year 2019.

Table3.36  Maximum Week Ammonia Loads and Peaking Factors

e
2015 DMRs - - - -
2016 DMRs - - - -
2017 DMRs 874 35 839 1.46
2018 DMRs 788 79 708 1.22
2019 DMRs 875 81 794 1.42
2020 DMRs - -- -- --
Maximum Value (2017 — 2019) 875 81 839 1.46
Selected Value 919 81 839 1.420

Notes:

(1) Maximum 7-day average loads from influent readings on DMRs, as nitrogen.

(2) Since no information is available on the ammonia load from the industrial sources, the industrial flow was assumed to
have the same ammonia concentration as the influent flow. Estimated industrial load for the week corresponding to the
facility influent maximum week.

(3) R/C=Facility - Industrial.

(4) Calculated by dividing the maximum week R/C load by the average annual R/C load from Table 3.33.

(5) Calculated by adding the selected industrial load to the selected R/C load.

(6) Calculated by dividing the selected R/C MW ammonia load by the selected R/C AA ammonia load from Table 3.33.
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3.4.3.5 Peak Day Ammonia Loads

The PD ammonia loads are reported in Table 3.37. Between the years 2017 and 2019, the PD
peaking factor ranged from 1.33 to 2.10, with the maximum peak factor of 2.10 occurring in the
year 2017. If this peaking factor were used as the basis of planning, the resultant facility influent
PD ammonia load would be approximately 7 percent higher than the maximum measured PD
load. So as to not have an overly conservative projected peak day ammonia load, a slightly lower
PD peaking factor of 2.04 was selected. This peak factor correlates to the maximum calculated
R/Cload of 1,202 ppd. The selected PD load of 1,289 ppd was calculated by adding the maximum
industrial ammonia load to the selected R/C PD ammonia load. This selected load is within

5 percent of the maximum measured PD ammonia load of 1,244 ppd measured in the year 2017.

Table3.37 Peak Day Ammonia Loads and Peaking Factors

Data Source Facility® | Industrial® |  R/C® ‘ R/C Peaking
(ppd) (ppd) (ppd) Factor
2015 DMRs - — — -
2016 DMRs - - - -
2017 DMRs 1,244 42 1,202 2.10
2018 DMRs 805 33 772 1.33
2019 DMRs 963 87 892 1.60
2020 DMRs - -- -- -
Maximum Value (2017 — 2020) 1,244 87 1,202 2.10
Selected Value 1,289 87 1,202 2.04
Notes:

(1) Maximum daily average loads from influent readings on DMRs, as nitrogen.

(2) Since no information is available on the ammonia load from the industrial sources, the industrial flow was assumed to
have the same ammonia concentration as the influent flow. Estimated industrial load for the day corresponding to the
facility influent maximum day.

(3) R/C=Facility - Industrial.

(4) Calculated by dividing the peak daily R/C load by the average annual R/C load from Table 3.33.

(5) Calculated by adding the selected industrial load to the selected R/C load.

(6) Calculated by dividing the selected R/C PD ammonia load by the selected R/C AA ammonia load from Table 3.33.

3.4.3.6 Summary of Ammonia Loads

The summary of existing ammonia loads is found in Table 3.38.

Table3.38  Ammonia Existing Loads Summary

Data Source Ffpcgzgy In?:;;r)ial X CF::taOkring
Annual Average 638 48 590 1.00
Maximum Month 725 69 656 111
Maximum Week 907 69 839 1.42
Peak Day 1,302 69 1,233 2.09
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3.4.4 Phosphorous

Influent TP concentrations were not available on the supplied DMRs. TP concentrations can be
estimated as a fraction of BODs concentration. Table 3.18 of Metcalf & Eddy Fifth Edition lists TP
concentrations as 2.8 percent of BODs concentrations in typical domestic wastewater. This
fraction was used to prepare the following estimated TP (Table 3.39) loading.

Table 3.39  Estimate of Existing Total Phosphorous Loads

Data Source F(achi)I(ijt)y In?:;‘(cjr)ial ‘ R/ CF::taoliing
Annual Average 209 21 188 1.00
Maximum Month 297 34 263 1.40
Maximum Week 366 34 332 1.77
Peak Day 536 34 502 2.67

3.5 Load Projections

Load projections were developed by adding the projected industrial load to the projected R/C
loads. This section documents the industrial load projections along with the projections for the
R/C and combined loads.

3.5.1 Industrial Load Projection

As was discussed in Section 3.3.1, industrial flows for the City’s current SIUs are assumed to grow
to the current permitted maximum flow capacity by the year 2045. Year 2045 loads were
calculated for each industry assuming that they stay at their current strength, and thus loads
were assumed to increase proportional to the projected flow increase. The following describes
how TSS and BODs loads were projected for each of the current SIUs.

e Current AA loads for each SIU: Current AA industrial loads from each SIU were
calculated from the reported monthly data.

e Current MM loads for each SIU: Since the MM for each industry typically does not occur
at the same time, current MM loads for each SIU were calculated by multiplying each
SIUs proportion of the current AA load by the selected current MM industrial load
(Table 3.20 for TSS and 3.26 for BODs).

e 2045 AA and MM loads for each of the current SIUs: Since only one industry has a
permitted maximum load, the AA TSS and BOD; concentrations for each SIU were
assumed to remain at current concentrations. The projected increase 2045 AA and MM
loads for each SIU was then assumed to be proportional to the expected increase in flow
for each SIU (Table 3.17). These projected loads were then checked against permitted
loads and held at the permitted loads if the projection exceeded the permitted value.

The methodology used to project the TSS and BODs loads from the current SIUs is shown in
more detail in Tables 3.40 and 3.41 for TSS and BODs, respectively. As is shown in Table 3.39, the
majority of the current industrial TSS load comes from ODOC which has the smallest potential
for growth. Due to this limitation, the industrial TSS load from the current SIUs is only projected
to increase by 163 percent. Both ODOC and Swire split the current industrial BODs load. While
Swire has a greater growth potential for flow, this SIUs growth potential for BODs is limited by
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the permit issued by the City. For this reason, the overall industrial BODs load growth is expected
to be very similar to the potential growth in industrial TSS load.

In addition to the current areas zones for industrial use, the CSMP (2014) projects that 1,220
acres within the UGB could be zoned for industrial areas by the year 2045. The projected 2045
BODs and TSS AA and MM loads from these new areas was projected assuming that the new
industries have the same AA and MM concentration as the current SIUs.

The projected 2045 permitted industrial TSS and BOD; loads are the sum of the loads projected
for the current industrial area and the areas within the UGB that could be zoned for industrial
uses in the future. These loads are summarized in Tables 3.42 and 3.43 for TSS and BOD;,
respectively. By using this methodology, the industrial TSS and BODs load is projected to grow
by 319 percent through the year 2045 which is slightly less than the projected increase in
industrial flow of 460 percent.

Since the loads associated with the non-permitted industrial sources are not tracked, this load is
part of the calculated R/C load and is assumed to grow with the residential population.

| 7.
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Table 3.40 Industrial TSS Load Projections for Permitted Industrial Users within the Current Industrial Area

Percent of Calculated Permitted

Current AATSS Current AA Current MM maximum load Grow_th Selected 2045 Selected 2045
(ppd) Load TS5 (ppd)® (opd) Potential® AATSS (ppd)® | MM TSS (ppd)®?
Swire 24 6% 37 NA 254% 60 93
ODOC 370 89% 573 NA 153% 566 878
Fujimi 4 1% 6 NA 776% 29 45
Xerox 0 0% 0 NA 1095% 2 3
Flir 0 0% 0 NA 4527% 1
Sysco 17 4% 26 NA NA 17 26
Total 414 642 163% 675 1,046
Notes:

(1)  Since the MMs of each SIU do not necessarily occur at the same time, the MM load for each SIU was calculated by multiplying each SIUs percent of current AA load by the selected current SIU
MM load from Table 3.20.

(2) Growth potential was set equal to the calculated growth potential for flow as shown in Table 3.17.

(3) Calculated by multiplying the selected MM load for each SIU by the ratio of the current total SIU AAF to MMF from Table 3.20.

(4) Selected MM load for each SIU equals the calculated current MM load multiplied by the growth potential.

Table3.41 Industrial BODs Load Projections for Permitted Industrial Users within the Current Industrial Area

Current AA Percent of Calculated Pgrmitted Growth Selected 2045 Selected 2045
BOD; (ppd) Current AA Current MM maximum load Potential® AA BOD; MM BODs
Load BOD:; (ppd)® (ppd) (ppd)® (ppd)®
Swire 367 49% 602 1,000 254% 932 1,000
ODOC 353 48% 579 NA 153% 540 886
Fujimi 6 1% 9 NA 776% 45 73
Xerox 0 0% 0 NA 1095% 2 3
Flir 0 0% 0 NA 4527% 2 3
Sysco 16 2% 26 NA NA 16 26
Total 742 1,216 164%® 1,536 1,991
Notes:

(1) Since the MMs of each SIU do not necessarily occur at the same time, the MM load for each SIU was calculated by multiplying each SIUs percent of current AA load by the selected current SIU
MM load from Table 3.26.

(2)  Growth potential was set equal to the calculated growth potential for flow as shown in Table 3.17. Permitted maximum loads may reduce this potential.

(3) Calculated by multiplying the selected MM load for each SIU by the ratio of the current total SIU AAF to MMF from Table 3.26.

(4) Selected MM load for each SIU equals the calculated current MM load multiplied by the growth potential.

(5) Calculated by dividing the total selected 2045 MM BOD;s load by the total calculated current MM BODs load.
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Table 3.42  Industrial TSS Load Projections

Current Industrial Area New Industrial Area Combined Industry

2020
AATSS, ppd 4140 414
AATSS, mg/L 292@ 292
MM TSS, ppd 6420 642
MM TSS, mg/L 405@ 405

2045
AATSS, ppd 6759 6460 1,322
AATSS, mg/L 1579 2926 2037
MM TSS, ppd 1,046 1,002¢ 2,049¢)
MM TSS, mg/L 2189 4056 2810
Notes:
(1) From Table 3.39.

@
©)

(%)
®)
(6)
@)

Calculated by dividing the current load by the selected current industrial flow from Table 3.2.

Calculated by multiplying the selected TSS concentration for the new industrial areas by the selected flow for the new
industrial areas (Table 3.18).

Calculated as the sum of the load from the current industrial area and the new industrial area.

Calculated by dividing the projected 2045 load by the selected 2045 flow for the current industries (Table 3.17).
Conservatively assumed to equal the calculated 2020 concentration for the current industrial area.

Calculated by dividing the combined industrial load by the combined industrial flow from Table 3.18.

Table 3.43  Industrial BODs Load Projections

‘ Current Industrial Area ‘ New Industrial Area ‘ Combined Industry
2020
AA BODs, ppd 7420 742
AA BODs, mg/L 523@ 523
MM BODs, ppd 1,216W 1,216
MM BODs, mg/L 7672 767
2045
AA BOD;, ppd 1,536M 1,159 2,695®
AA BODs, mg/L 3570 523® 4130
MM BODs, ppd 1,991® 1,899% 3,890
MM BODs, mg/L 4146 767® 5340
Notes:
(1) From Table 3.40.
(2) Calculated by dividing the current load by the selected current industrial flow from Table 3.2.
(3) Calculated by multiplying the selected BODs concentration for the new industrial areas by the selected flow for the new
industrial areas (Table 3.18).
(4) Calculated as the sum of the load from the current industrial area and the new industrial area.
(5) Calculated by dividing the projected 2045 load by the selected 2045 flow for the current industries (Table 3.17).
(6) Conservatively assumed to equal the calculated 2020 concentration for the current industrial area.
(7) Calculated by dividing the combined industrial load by the combined industrial flow from Table 3.18.
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Since no data is available for industrial ammonia or TP concentrations, these parameters were
projected using a different methodology from TSS and BODs. The 2045 AA industrial ammonia
concentration was assumed to be equal to the current influent ammonia concentration. The
projected 2045 MM ammonia load was then calculated by multiplying the projected AA
ammonia load by the ratio of the selected current MM industrial ammonia load to the current AA
industrial ammonia load (Table 3.32). Since no data is available for either the industrial or the
facility influent TP concentration, the industrial TP load was assumed to equal 2.8 percent of the
industrial BOD load. This percentage was selected because it represents a typical ratio of TP to
BOD; for domestic wastewater (Table 3.18 from Metcalf and Eddy 5™ Edition).

Table 3.44 summarizes the projected 2045 industrial loads.

Table 3.44 2045 Industrial Load Summary

Data Source TSS ’ BOD; ‘ Ammonia ‘ TP
(ppd) (ppd) (ppd) (ppd)

Annual Average 1,322® 2,695 2243 75
Maximum Month 2,0490 3,890@ 3230 108®
Maximum Week® 2,049 3,890 323 108
Peak Day® 2,049 3,890 323 108

Notes:

(1) From Table 3.42.

(2) From Table 3.43.

(3) Calculated by multiplying the selected 2045 AA industrial flow by the current AA facility influent ammonia concentration.
The current AA facility influent ammonia concentration was calculated by dividing the selected current AA ammonia load
(Table 3.34) by the selected current facility influent AAF (Table 3.4).

(4) Calculated by multiplying the industrial loads by 2.8% (from Table 3.18 of Metcalf and Eddy 5" edition).

(5) Calculated by multiplying the 2045 AA industrial ammonia load by the ratio of the selected current MM industrial
ammonia load (Table 3.33) to the selected current AA industrial ammonia load (Table 3.33).

(6) Assumed equal to the maximum month industrial loads.
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3.5.2 Total Influent Load Projection

Influent loads were developed by adding the projected 2045 industrial loads to the projected
R/Cloads. The AA R/C loads for TSS, BODs and ammonia were developed by multiplying the
selected per capita load (Tables 3.22, 3.28 and 3.34 for TSS, BODs, and ammonia respectively) by
the projected 2045 population. The MM, MW and PD R/C loads for TSS, BODs and ammonia
were developed by multiplying the selected peaking factors (Tables 3.26, 3.32 and 3.38 for TSS,
BOD and ammonia respectively) by the projected AA load. TP loads were assumed to equal

2.8 percent of the projected BOD; loads as discussed above. These loads are summarized in
Table 3.45.

Table 3.45 Load Projections for the year 2045

L ond Parametere 2045 R/C ‘ 2045 Industrial ’ 2045 Facility
(ppd) (ppd) (ppd)
AA BODs 13,171 2695 15,865
MM BODs 18,411 3890 22,301
MW BODs 23,274 3890 27,163
PD BOD:s 35,151 3890 39,041
AATSS 11,780 1,322 13,101
MM TSS 16,068 2,049 18,116
MW TSS 20,475 2,049 22,524
PDTSS 26,833 2,049 28,882
AA ammonia 1,147 224 1,372
MM ammonia 1,275 323 1,598
MW ammonia 1,631 323 1,953
PD ammonia 2,398 323 2,721
AATP 366 75 441
MM TP 511 108 619
MW TP 646 108 754
PDTP 976 108 1,084
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Chapter 4
CAPACITY ANALYSIS

4.1 Introduction

This chapter identifies existing capacity ratings and deficiencies for the liquid and solids stream
treatment processes at the City WWTP. Analyses are based on current operational practices and
effluent limits required by the WWTP’s National Pollutant Discharge Elimination System
(NPDES) permit. Biological process modeling was performed using BioWin 6.2 to predict plant
performance under current and future flows and loads and evaluate the timing of unit process
capacity exceedance within the planning period (present through 2045). Alternatives to address
identified capacity limitations and achieve compliance with potential future effluent limits are
evaluated in Chapter 6. Recommendations for improving systems that support major unit
processes (e.g., aeration blowers, solids pumps, chemical systems) are also included in the
discussion of alternatives evaluation (Chapter 6).

4.2 Design Criteria

Design criteria recommended for the Wilsonville WWTP are summarized in Table 4.1 and
elaborated upon for each unit process in Section 4.3. The design criteria were established from
the following sources:

e 2015-2020 WWTP operations data.

e 1971 Phase 1 WWTP Record Drawings.

e 1979 Phase 3 WWTP Expansion Record Drawings.

e 2012 WWTP Improvements Project Documents.

e 2018 Outfall Replacement Record Drawings.

e 2019 Aeration Basin Improvements Record Drawings.

e NPDES Permit.

e Discussion with City and WWTP operations staff.

e  Preparing Wastewater Planning Documents and Environmental Reports for Public Utilities
by Oregon Department of Environmental Quality et al., rev. 2019.
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Table 4.1  Unit Process Capacity Summary

Plant Loadings

Year of
Capacity
Exceedance

Unit Process Design Parameter Redundancy Criteria Design Criteria

Current (2020) Future (2045)

One mechanical screen

2 x 8 mgd (mechanical)

3/8-inch bar spacing.

Influent Screening e PHF . e 8.8mgd e 17.6 mgd o >2045 ) )
out of service e 1x16 mgd (manual) 1-inch bar spacing.
Hvdraulicl f 12 ft diameter vortex grit removal process
g L : o raulicly pass flow
Grit Chamber e PHF All units in service (1); 6 mgd)y P e 8.8mgd e 17.6 mgd e 2045 Performance is anticipated to be poor when the flow
- exceeds 8 mgd.
All units in service
e MW MLSS inventory at PDF Allunits in service e 5-daytotal SRT e 5.6days e 1.8days o 2027
Aeration | Stabilizati e MM MLSS inventory at PDF One AB unit out of e 6-day total SRT e 8.8days e 2.2days e 2028 Aeration Basin Anoxic Volume = 78,550 gallons, each.
B:;a:lson/ tabilization e ADW MLSS inventory at PDDWF ;erwce bilization basi e 6-day total SRT e 11.3days e 3.8days e 2035 Aeration Basin Aerobic Volume = 314,150 gallons, each.
e ADW MLSS inventory at PDDWF o;teoi:t:e:\/lizcztlon ain, 6-day total SRT e 10.6days e 3.5days e 2033 Stabilization Basin Aerobic Volume = 168,300 gallons, each.
e ADW MLSS inventory at PDDWF One clarifier out of e 6-daytotal SRT e 15.2days e 3.3days e 2035
service
All units in service
» e PHFSOR _ e 1386 gpd/sf e 76lgpd/sf e 1,484gpd/sf e 2041 Based on an SVI of 150 mL/g; Vo of 21.31 ft/hr; k of 0.403
Secondary Clarifiers Largest unit out of
e MMDWEF SOR service e 1386 gpd/sf e 220 gpd/sf e 430 gpd/sf o >2045 L/g.-
Design ambient wet bulb temperature = 68 °F.
Seco_ndary Effluent e Junel-Sept30PDF All units in service e 4.0mgd e 23mgd e 49mgd e 2036 J ) P .
Cooling Towers Heat Transfer Capacity = 300 tons of refrigerant each.
. ) e PDDWF All units in service e 7.5mgd e 3.6mgd e 7.6mgd o 2044 ) ) )
Disk Filters ) : Net Effective Filtration Area = 808 sf each.
e MMDWF One unit out of service e 3.75mgd e 25mgd e 5.4mgd e 2032
UV Disinfection Channels PHF All units in service e 16mgd e 8.8mgd e 17.6 mgd o 2041 Avg. UVT = 65%, Peak Flow UVT = 55%.
e PDDWF One unit out of service e 8mgd e 3.6mgd e 7.6mgd e >2045 Channel 1 =25 MW-s/cm?, Channel 2 =30 MW-s/cm?.
Outfall e PHF - e 193 mgd e 8.8mgd e 17.6 mgd e >2045
e 300gpm e 140 gpm e 174 gpm o >2045 24 hours per day, 7 days per week.
Gravity Belt Thickening e MW Load One unit out of service ap Sl 9P P Y yoP ,
e 900 Ib/hr e 450 1Ib/hr e 950 Ib/hr o 2042 Assume TWAS at 4% TS, 95% solids capture.
e 50gpm e 20gpm e 45gpm e >2045 24 hours per day, 7 days per week.
Dewatering Centrifuges e MW Load One unit out of service o o oL . o iy :
e 1,000 Ib/hr e 430 Ib/hr e 900 Ib/hr o >2045 Assume dewatered cake at 20% TS, 90% solids capture.
o o . e 3,600 Ib/hr 24 hours per day, 7 days per week.
Biosolids Dryer e MW Load All units in service e 1,510 Ib/hr e 3,190 Ib/hr o >2045 ) )
e 17dry cy/day Assume dried solids at 92% TS.

Notes:

Abbreviations: °F — degree(s) Fahrenheit; ADW — average dry weather; BOD — biochemical oxygen demand; cy — cubic yards; ft/hr - feet per hour; gpd — gallons per day; gpm — gallons per minute; hr —hour; Ib — pound(s); L/g - liters per gram; mg/L — milligram(s) per liter; MLR — mixed liquor recycle; MLSS — mixed
liquor suspended solids; PDF — peak hour flow; psi — pound(s) per square inch; s/cm*— square centimeter per second; scfm — standard cubic foot/feet per minute; sf —square feet; SOR — surface overflow rate; SRT — solids retention time; TDH — total dynamic head; TWAS - thickened waste activated sludge; UVT -

ultraviolet transmissivity.
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4.3 Unit Process Capacity

This section describes each unit process and its design criteria to establish the unit process
capacity. For reference, process schematics and simplified design criteria for each unit process
are shown in Appendix G. Each unit process capacity described is compared to the current and
projected flows and loads as obtained from Chapter 3 — Wastewater Flow and Loads Projections,
as well as the associated BioWin model output (where appropriate). Generally, except where
noted otherwise, when the current and projected loads exceed the capacity criteria for each unit
process, expansion or modification of that process may be needed, providing the framework for
identifying process upgrade alternatives to be described in Chapter 6 - Alternatives
Development and Evaluation.

4.3.1 Preliminary Treatment

Sewage enters the WWTP through gravity influent lines into the headworks structure,
constructed as part of the 2012 WWTP Improvements project. The onsite septage receiving
station also discharges to the headworks using a sump pump. Preliminary treatment consists of
screening and grit removal. A schematic illustrating the preliminary treatment process, including
ancillary processes not evaluated as part of this Chapter, is shown in Figure G.1 of Appendix G.

4.3.1.1 Screening

Raw sewage is split between two mechanically raked bar screens, each with 3/8-inch openings
between the bars. The design criteria for the screens are as follows:

e Each screenis rated to accommodate 8 mgd, per the design criteria provided in the 2012
WWTP Improvements project documents.

e If one of these screens is out of service and additional screening capacity is necessary,
the raw sewage can flow through a bypass channel containing a manual bar rack with
one-inch openings between the bars.

e The bypass channel is rated for 16 mgd, per the design criteria provided in the 2012
WWTP Improvements project documents.
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As illustrated in Figure 4.1, the projected PHF is 17.6 mgd by the year 2045. If both mechanical
screens were in operation at this time, an additional 1.6 mgd would need to be routed through
the bypass channel and the manual bar rack. If one of the mechanical screens were out of service
during this PHF, 8 mgd could pass through the mechanical bar screens and 9.6 mgd would need
to be routed through the bypass channel and the manual bar rack. Based on this continued use
of the mechanical bar screens and bypass channel with the manual bar rack, there is sufficient
process capacity for the bar screens to accommodate the projected 2045 PHF. Hydraulic
modeling conducted by Jacobs (Hydraulic Analysis TM, August 31 2023) (Appendix H) indicates
that hydraulically the influent screening can pass the projected PHF of 17.6 mgd.

36
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Figure 4.1  Mechanical Screening Capacity

Note: With either mechanical screen out of service, the remaining unit does not have sufficient (firm) capacity to handle
projected peak hour flows. In these instances, the manual bar rack provides necessary capacity.

Grit Removal

Downstream of the influent screens, grit is removed from the sewage via a vortex grit removal
process that can be bypassed for maintenance purposes. The 2012 WWTP Improvement
documents indicate a design capacity of 16 mgd for the vortex grit basin. Although this capacity
is consistent with the design criteria of the 2012 WWTP Improvement documents, the drawings
show a 12-foot diameter grit removal process. For a 12-foot diameter vortex grit removal
process, the manufacturers rated capacity would typically be 12 mgd. Carollo’s experience with
these types of vortex grit removal systems suggests that they have a better chance of meeting
the manufacturer targeted removals when peak flows decrease by 30 to 40 percent below the
rated capacity. For a 12-foot diameter grit removal process, this would equate to a flow of
approximately 8 mgd. However, the actual performance of the grit removal process will depend
on the particle size distribution of the grit. If the influent has a high percentage of large size grit
particles, the current grit removal process will perform better than anticipated. Hydraulic
modeling conducted by Jacobs (Hydraulic Analysis TM, August 31, 2023) (Appendix H) indicates
that hydraulically, the grit removal system can pass a PHF of 17.6 mgd. At this flow rate the
anticipated performance would be poor.
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The plant has seen PHFs above 8 mgd and PHFs are projected to more than double by the

year 2045. Additionally, the PHF is anticipated to increase above a typical manufacturer rated
capacity for a 12 foot diameter unit by the year 2030. Based on discussions with the City, poor
performance under PHF conditions is acceptable as long as the system can hydraulicly pass the
flow. As is shown in Figure 4.2, purely based on the hydraulic capacity, the grit removal system
should have sufficient capacity through the year 2045.
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o
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Total Capacity (PHF)

mm Total Capacity (PHF) 2020 2045

Figure 4.2 Grit Removal Capacity

4.3.2 Secondary Treatment
4.3.2.1 Background

Following preliminary treatment, screened and degritted wastewater flows to the secondary
treatment process. A schematic illustrating the secondary treatment process is shown in
Figure G.2 of Appendix G.

The WWTP has three similarly sized aeration basins. The first two were constructed in the 1970s,
while the third was constructed in 2012 as an expansion to the existing process. Each tank is

175 feet long, 20 feet wide, and 15 feet deep. Each basin is divided into four zones by baffle walls,
with the first zone being unaerated. Although the final sections of the aeration basins contain
two distinct diffuser grids, referred to on the drawings as “Zone 4" and “Zone 5", there is no
baffle wall separating the two zones. The unaerated zones are mixed via large bubble forming
plates that agitate the mixed liquor with minimal oxygen transfer. These bubbles are generated
from dedicated air compressors and do not require supplemental aeration blower capacity to
provide mixing.
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The basins were modified in 2020 to provide MLR pumping from the final aerated zone to the
first zone in each basin, allowing for the operation of a Modified Ludzack-Ettinger process. Each
basin is equipped with its own dedicated submersible, axial-flow MLR pump and variable
frequency drive (VFD) to allow for modulation of the MLR flow rate based on maintaining an
operator set point ratio of MLR flow to influent flow. These modifications also reduced the
unaerated volume in the aeration basins by approximately 50 percent to 79,000 gallons each,
with the remaining aerated volume representing approximately 314,000 gallons per basin.

Mixed liquor from the end of the aeration basins recombines in an effluent channel and is then
split between three 70-foot diameter secondary clarifiers. Each clarifier has a sidewater depth of
16 feet. RAS is withdrawn from the underside of each secondary clarifier to one of four RAS
pumps. Each of the RAS pumps is equipped with a 20-horsepower motor and a VFD, and the
pump speed is modulated to control the sludge blanket depth. These pumps return activated
sludge to the stabilization basin.

The stabilization basins contain RAS that has not yet been returned to the aeration basins. This
operating configuration, called contact stabilization, allows for the accumulation of the aeration
basin inventory at the front end of the basin. Since the stabilization basin is aerated, this mode of
operation increases the aerobic solids retention time (aSRT), which provides stable nitrification
at a reduced basin volume. (Note that the WWTP operations staff uses total SRT instead of
aSRT, so total SRT is presented throughout this chapter except when describing calibration of
the BioWin model). There is also capacity to divert a portion of the influent flow to the
stabilization basins, allowing for step feed operation. Step feed operation was most recently
used during the aeration basin modification project’s construction.

Lastly, air for the aeration and stabilization basins is provided by six 1,700 scfm blowers. Three of
these are older, constant speed multistage centrifugal blowers, while the other three are single
stage high-speed turbo blowers with adjustable speed, installed as part of the 2012 plant
upgrades.
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4.3.2.2 Historical Performance

Historical SRT is presented in Figure 4.3. Operations staff has historically run the secondary
treatment process at a long SRT, typically 10-15 days. This was done to minimize the solids load
to the dryer and address poor BOD removal when the SRT was reduced. However, the recent
modifications to the aeration basins have allowed operations staff to reduce SRT significantly,
with stable secondary treatment performance observed at an SRT of only six days.
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Figure 4.3  Historical Solids Retention Time
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The historical MLSS concentration in the aeration basins is shown in Figure 4.4. In general, SRT
and MLSS concentration trend in the same direction except for in 2020, when aeration basins
were shut down in sequence as part of the installation of the 2019 Aeration Basin Improvements
Project. This modification resulted in a significant increase in MLSS without any corresponding
increase in SRT.
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Figure 4.4  Historical Aeration Basin Mixed Liquor Suspended Solids
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Effluent ammonia concentrations are typically low, as shown in Figure 4.5, indicating that the
plant is fully nitrifying and has created conditions favorable for the growth of nitrifying
organisms. This is typical for plants operating at long SRTs. Nitrification significantly increases
the oxygen consumed in the secondary treatment process. Since there are currently no permit
limits associated with effluent ammonia, nor are there expected to be any new limits imposed
during the planning period as described in Chapter 5 - Regulatory Considerations and Strategy,
nitrification is not necessary to meet the NPDES permit requirements.
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Figure 4.5 Historical Final Effluent Ammonia Concentration
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Historical final effluent TSS loads are shown in Figure 4.6. As indicated in this figure, there have
been several events in which the NPDES permit was violated due to an overwhelming effluent
solids load. These events correspond to peak flow events and, in mid-2020, to the installation of
aeration basin improvements, which required shutting down part of the secondary treatment
system. Since the effluent filters should reduce the effluent TSS load to well below the NPDES
permit criteria, these events indicate that the effluent filters became overwhelmed with solids

during these periods, which suggests clarifier blanket failure occurred.
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The maximum allowable maximum month MLSS concentration in the aeration basins is defined
by the ability for MLSS to settle in the secondary clarifiers, quantified by measurement of the
sludge volume index (SVI). Figure 4.7 shows the historical SVI in the secondary process alongside
a 30-day running average value. During the period of record, the average 30-day SVI ranged from
approximately 70 to 160 milliliters per gram (mL/g) and averaged approximately 100 mL/g.
Subsequent analysis of secondary clarifier assumes a design SVI value of 150 mL/g, which is a
typical maximum for well-settling sludge.
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Figure 4.7  Historical Sludge Volume Index
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4.3.2.3 BioWin Model Calibration

A steady state process model was used to determine the capacity of the secondary process and
develop solids projections. The process model was developed in BioWin 6.2 and calibrated to the
most recent data available which included the period when the new MLR pumps were
operational — October 6, 2020 through December 31, 2020. During this period, the plant
operated with all three aeration basins, all three secondary clarifiers, and both stabilization
basins online. Table 4.2 shows the selected wastewater characteristics for the calibration period,
and Table 4.3 summarizes the calibration results.

Table 4.2 BioWin Model Wastewater Characteristics

Selected BioWin

Influent COD Fraction Value Default

Value

Fbs (fraction of total COD which is readily biodegradable) 0.160 0.160
Fac (fraction of readily biodegradable COD which is VFAs) 0.150 0.150
Fusp (fraction of slowly biodegradable COD which is particulate) 0.693®  0.750
Fus (fraction of total COD which is soluble unbiodegradable) 0.050 0.050
Fup (fraction of total COD which is non-colloidal particulate unbiodegradable) 0.130 0.130
Feel(fraction of unbiodegradable particulate COD which is cellulose) 0.500 0.500
Fra (fraction of TKN which is ammonia) 0.660 0.660
Frox (fraction of nitrogen which is particulate organic nitrogen) 0.500 0.500
Fnus (fraction of TKN which is soluble unbiodegradable) 0.020 0.020
Fupn (ratio of nitrogen to COD for unbiodegradable particulate COD) 0.035 0.035
F.bn (fraction of total COD which is ordinary heterotrophic organisms) 0.020 0.020
COD/VSS ratio for slowly degradable COD 1.6327 1.6327
COD/VSS ratio of Fypn 1.420 1.420
COD/VSS ratio of Fy, 1.600 1.600

Notes:

(1) Decreased from default to match measured influent BOD/TSS ratio.
Abbreviations: COD-- chemical oxygen demand, TKN-- total kjeldahl nitrogen; VFA —volatile fatty acids; VSS - volatile
suspended solids.
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Table 4.3  BioWin Model Calibration Summary

Characteristic Measured Value Modeled Value % Error

Influent

Flow, mgd 2.19 2.19 0.0%

BOD load, ppd 7,530 7,540 0.1%

TSS load, ppd 6,080 6,080 0.1%

NHs-N load, ppd 580 580 -0.1%
Secondary Treatment

MLSS, mg/L 3,060 3,170 3.7%

MLVSS, mg/L 2,740 2,880 4.8%

RAS, mg/L 6,040 6,060 0.4%

RAS flow, % of Influent 141% 120% -14%

aSRT, days 7.3 7.3 0.1%

Yield, Ib TSS /Ib BOD 0.81 0.83 2.3%
Secondary Effluent

cBOD load, ppd 6.2 3.0 -51%

TSS load, ppd 110 120 8.2%
Final Effluent

BOD load, ppd 68 35 -48%

TSS load, ppd Lt 48 10%

NHs-N load, ppd 53 2.7 -95%
Solids

WAS load, ppd 5,880 6,060 3.1%

TWAS load, ppd

Cake load, ppd 4,380 4,280 -2.3%

Notes:
Abbreviations: cBOD — Carbonaceous Biochemical Oxygen Demand; NHs3-N — ammonia (as Nitrogen); MLVSS — mixed liquor
volatile suspended solids; WAS — waste activated sludge.

During this calibration period, the dewatering centrifuge solids capture was poor (approximately
72 percent). Operations staff reliably achieve 90 percent solids capture under normal operating
conditions. Since these centrifuges are currently being refurbished, it is assumed for subsequent
model runs that the solids capture on the dewatering centrifuges is 90 percent.

Key differences between the calibrated model and the measured values include that the
calibrated model indicates somewhat higher BOD removal and significantly higher NHz removal.
The latter difference, commonly observed in steady-state modeling, is likely due to the nature of
steady-state models, which does not subject the activated sludge process to diurnal variations.
Since the NPDES permit for the WWTP does not include effluent nitrogen limits, this difference
between modeled and actual performance was disregarded.
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Lastly, Chapter 3 — Wastewater Flow and Loads Projections indicates that the fraction of influent
load from industrial sources is expected to increase in the future. To maintain the projected ratio
of influent BOD to TSS expected under future loads, Fps was increased to 0.1648 from the default
of 0.1600, and Fysp was decreased from 0.6930 to 0.6722 accordingly. These changes reflect an
increase in the ratio of soluble COD to particulate COD entering the plant with higher industrial.

4.3.2.4 Design Criteria
The design criteria for the secondary treatment system are as follows:

e The aeration and stabilizations basins should provide a total SRT of six days under
average dry weather and maximum month conditions, per the design criteria provided in
the 2019 Aeration Basin Improvements project record drawings. The total SRT is
reduced to five days under maximum week conditions, per discussion with operations
staff.

e The hydraulic model results from the 2012 WWTP Improvements project indicates the
three secondary clarifiers can pass a peak hour flow of 16 mgd (or 1,386 gpd/sf).

e The secondary clarifiers must be capable of settling sludge under peak day flow
conditions at a maximum week solids inventory in the secondary treatment process,
with sludge settling at a design SVI of 150 mL/g. The selection of this design SVI is
described below. The maximum week inventory was determined by running a BioWin
model starting at the steady state maximum month condition and then running a
seven-day dynamic model using the maximum week flows and loads.

e Under average dry weather conditions, the secondary treatment system should be able
to operate normally with either a single stabilization basin, a single aeration basin, or a
single secondary clarifier out of service to allow for maintenance in the dry weather
season. Under maximum month and maximum week conditions, it is assumed that all
basins and clarifiers are in service.

e The overall RAS pumping rate must be sufficient for removing solids from the secondary
clarifiers under all conditions with a single pump out of service to allow for pump
maintenance as needed. This value is either the flow percentage required to avoid
blanket failure in state point analysis under peak hour flow conditions, 50 percent of the
peak hour flow, or 100 percent of the maximum month flow, whichever is largest.

e The blowers must provide sufficient air under maximum week and peak (modeled as
1.3 multiplied by the maximum month oxygen transfer rate) flow and load conditions
with the largest unit out of service to allow for blower maintenance as needed. In this
case, modeled peak conditions resulted in more conservative air demands, so only peak
conditions are presented throughout the rest of this Chapter.

4.3.2.5 Unit Process Capacities

State point analysis (SPA) was used to evaluate the ability of secondary clarifiers to settle sludge
under various conditions. The design SVI was used to generate the state point diagram, shown in
Figure 4.8. The solids flux curve describes the capacity for a secondary clarifier to settle sludge.
The overflow line is defined by the surface overflow rate at the design flow, and the underflow
line is defined by the RAS flow rate and concentration. The point at which the underflow line and
the overflow line intersect is the state point. If the state point is above solids flux curve, then
settling failure will occur in the clarifier. Additionally, sludge blanket failure may occur if the
maximum RAS rate generates an underflow line which intersects the solids flux curve to the right
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of the state point. This indicates that the solids removed from the clarifier via RAS is insufficient
to prevent the sludge blanket from rising.

Figure 4.8 shows the 2027 SPA using the max week MLSS predicted from the BioWin modeling
using a design total SRT of five days at peak day flow with all secondary clarifiers in service. Since
the state point falls under the solids flux curve, the state point analysis indicates that secondary
system capacity is sufficient to handle the maximum week inventory through approximately the
year 2027. This same analysis was done with the maximum month inventory coupled with the
peak day flow and indicates the secondary system has sufficient capacity through approximately
the year 2028.When receiving average dry weather loads, the system has sufficient capacity to
take either an aeration basin or a secondary clarifier out of service for maintenance through
approximately the year 2035 when coupled with the peak day dry weather flow. The current
system has capacity through approximately the year 2033 if a stabilization basin needs to be
taken out of service during the average dry weather loads coupled with the peak day dry weather
flow. These capacities are represented in Figure 4.9, presented in terms of the influent BOD load
corresponding to the design year in which the state point analysis indicates clarifier failure may
occur.

Note that the plant has historically operated at significantly longer SRTs than are used as the
basis for this capacity evaluation, as illustrated in Figure 4.3. This is largely due to the limited
solids handling capacity of the plant forcing operations staff to minimize solids wasting to the
extent possible. Following the completion of the 2019 Aeration Basin Improvements project,
operations staff have significantly reduced the SRT in the secondary treatment system and
indicate that they can operate the secondary treatment system at a six-day SRT year-round.
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Figure 4.8  SPA for 2045 Max Week MLSS at Peak Day Flow
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Figure 4.9  Secondary Treatment Capacity

As shown in Figure 4.10, the secondary clarifiers are expected to exceed the maximum hydraulic
capacity of 16 mgd with all units in service by 2045. However, with one secondary clarifier out of
service, the firm hydraulic capacity of the secondary clarification has sufficient capacity to treat
the max month dry weather flows for the entirety of the planning period.

The secondary treatment process analysis indicates that the existing secondary treatment
process does not provide sufficient capacity through the planning period. Additional aeration
basin capacity is required by approximately the year 2027 to treat the projected maximum week
load and additional clarification capacity is required by approximately the year 2040.
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Figure 4.10 Secondary Clarifier Capacity (Surface Overflow Rate)
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4.3.3 Tertiary Treatment and Disinfection

Following secondary treatment, secondary effluent is filtered, cooled, and disinfected. Tertiary
filtration is used year-round, but only treats a portion of the total secondary effluent flow.
Likewise, the cooling towers only treat a portion of the secondary effluent flow, but they are only
used when required to meet excess thermal load (ETL) permit limits. All the treated wastewater
is disinfected by the UV system prior to discharge. A schematic illustrating the tertiary treatment
and disinfection processes is provided in Figure G.3 of Appendix G.

The secondary effluent pump station lifts secondary effluent to the level required to flow by
gravity through the disc filters and subsequent disinfection. These pumps also lift flow to the
secondary effluent cooling towers. Since the plant operates the filters year-round, irrespective of
effluent quality, and since the firm capacity of the filters is greater than the cooling towers, it is
assumed that all flow through the cooling towers is also sent through the filters. Thus, the
secondary effluent pump station needs to only lift the amount of flow required for filtration.

4.3.3.1 Disc Filters

Two sets of Siemens 40-X Disc Filters were installed downstream of the secondary clarifiers as
part of the 2012 WWTP Improvements project. Disc filters reduce the TSS of the plant’s
secondary effluent and aids with the efficacy of UV disinfection by increasing the UVT. While the
strict TSS limits during the dry weather season drove the installation of these tertiary filters,
operators run secondary effluent through these filters year-round, as they improve effluent
quality and do not require significant additional energy or maintenance to run them
continuously.

The design criteria for the disc filters are as follows:

Each disc filter treats up to 3.75 mgd, per the manufacturer’s data sheet.

The net effective filtration area for each filter is 808 sf, per the manufacturer’s data
sheet.

The maximum solids loading rate on the filters is 1 Ib/day/sf, per the 2012 WWTP
Improvements Project Documents. Thus, the overall maximum solids loading rate to
each filter is 808 Ib/day.

The disc filters needs to be able to accommodate the PDDWF with all units in service
and the MMDWEF with a single unit out of service.
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As seen in Figure 4.11, the existing disc filters will not have adequate capacity to handle MMDWF
in 2045 with one unit out of service. The hydraulic capacity of the filters is expected to be
exceeded by 2032.
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Figure 4.11 Disc Filter Hydraulic Capacity

The filter capacity is limited by the maximum solids loading rate. Therefore, effective secondary
clarification upstream of the filters is critical to limit the solids loading rate to the filters to
maintain filter capacity. The disc filters can only filter effectively when the influent TSS
concentration is less than 35 mg/L based on the manufacturer’s data sheet, but as the flow to a
single disc filter increases above 2.8 mgd, the influent TSS concentration must be reduced even
further to prevent exceedance of the solids loading rate criterion. At the hydraulic loading rate
limit of 3.75 mgd, a single filter can only operate effectively when the influent TSS is less than
26 mg/L. Thus, maintaining effective secondary clarification and maintaining a low secondary
effluent TSS is essential to realizing the full capacity of the disc filters. Historical plant data was
analyzed to determine the frequency with which the secondary effluent TSS exceeded 26 mg/L.
Excluding 2020 when process upsets associated with the Aeration Basin Improvements Project
construction resulted in high secondary effluent TSS events, the 92nd percentile secondary
effluent TSS concentration was only 23 mg/L.

4.3.3.2 Secondary Effluent Cooling Towers

From June 1 to September 30, secondary effluent must be cooled in one of two cooling towers to
comply with the ETL limits in the NPDES permit. Option A of the City’s NPDES permit limits

the ETL to 39 million kilocalories per day. This option assumes that the temperature of the river
is 20 degrees Celsius (°C) and does not consider actual river temperatures. The permit also
indicates that the 39 million kilocalories per day limit be compared to a seven-day average
effluent thermal load calculated based on the maximum daily temperature and the average daily
flow. Cooling tower feed pumps must lift flow through the cooling towers from the pumped
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secondary effluent flow stream. The design criteria for the secondary effluent cooling towers are
as follows:

e The design wet bulb temperature for the cooling towers is 68°F, per the 2012 WWTP
Improvements project documents.

e The design approach temperature for the cooling towers is 5°F, per the 2012 WWTP
Improvements project documents. This indicates that at the design wet bulb
temperature, the secondary effluent can be cooled to 73°F.

e The design flow rate through the cooling towers is two mgd each, per the 2012 WWTP
Improvements project documents.

e The cooling towers should be capable of reducing the secondary effluent temperature
such that the ETL to the Willamette River is less than 39 million kilocalories per day with
both towers in service. It is assumed that both units are available for duty service from
June 1to September 30, and that any necessary maintenance is completed outside of
this period.

The capacity of the cooling towers to remove the necessary ETL is, in practice, limited by the
ambient conditions in which it operates. When the wet bulb temperature equals 68°F, the
maximum weekly flow that can be discharged while staying under the ETL of 39 million
kilocalories per day is 3.7 mgd. During the low flow periods of July and August, this flow is
expected to be exceeded by the year 2040. The 2021 ASHRAE Handbook - Fundamentals
documents the July wet bulb temperatures for the Aurora State Airport located approximately
three miles south of the WWTP as less than 67.7°F 95 percent of the time in July and August. This
means that about 37 hours during each of these summer months may be expected to exceed the
design wet bulb temperature for the cooling towers potentially contributing to exceedances of
the effluent ETL, depending on the plant daily flow rate.

During periods where the wet bulb temperature exceeds 68°F, the secondary effluent can only
be reduced to a temperature 5°F higher than the wet bulb temperature. Hot, humid days reduce
the efficacy of the cooling towers. The 2021 ASHRAE Handbook - Fundamentals documents that
the July wet bulb temperature is expected to be less than 73.1°F, 99.6 percent of the time at the
Aurora State Airport. This means that 3 hours of the month are expected to exceed this design
wet bulb temperature. At a design wet bulb temperature of 73.1°F, the maximum seven-day
average flow that can be discharged is approximately 1.8 mgd which is close to the current
maximum weekly flows during the low flow periods of July and August. Given the impact of the
actual wet bulb temperature on the maximum allowable weekly flows, careful attention should
be paid to the flows and actual wet bulb temperatures during these months.

In addition to the ambient temperature considerations impacting evaporative cooling
effectiveness described above, the existing cooling towers must also be assessed in light of their
rated hydraulic capacity. On a flow basis, there were several days in the dry weather period from
2015-2020 in which the ETL prior to cooling exceeded 39 million kilocalories per day, and the
effluent flow rate exceeded 2 mgd. It is assumed that, on these days, 100 percent of the
secondary effluent flow must be cooled to meet the ETL limit, and operation of both cooling
towers would be required to meet the permitted ETL. For 2045 conditions, it was assumed that
the influent wastewater temperature would be the same as current conditions, but that the daily
flow rates on days when the cooling towers are needed to meet the ETL limit would increase by
the ratio of the 2045 base wastewater flow rate to the 2021 base wastewater flow rate
established in Chapter—3 - Wastewater Flows and Load Projections.

FINAL | DECEMBER 2023 | 4-21



CITY OF WILSONVILLE | WASTEWATER TREATMENT PLANT MASTER PLAN | CHAPTER 4

The cooling towers are designed for a maximum combined hydraulic flow rate of 4 mgd. As
illustrated in Figure 4.12, while the total hydraulic capacity of the cooling towers is sufficient
currently, it will not be sufficient in 2045 . The hydraulic capacity of the cooling towers is
predicted to be exceeded in 2036.
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Figure 4.12 Cooling Tower Capacity

4.3.3.3 UV Disinfection

Filtered and/or cooled effluent is combined with the remaining secondary effluent and flows
through one of two UV disinfection channels. The design criteria for the UV system is as follows:

e Each channel and UV system is rated for eight mgd. Critically, the UV systems are only
rated for this flow when the UVT is 65 percent or higher on average, or 55 percent or
higher under peak conditions, per the 2012 WWTP Improvements Project.

e  Perthe Wastewater Planning Design Guide, the plant must be capable of disinfecting the
PDDWEF with one unit out of service, and the PHF with all units in service.
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As seen in Figure 4.13, the existing UV channels do not have adequate capacity to disinfect the
2045 PHF with all units in service. However, the firm capacity of the UV system is sufficient to
treat the PDDWF through the year 2045 with one channel out of service.
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Figure 4.13 UV Disinfection Capacity

4.3.3.4 Outfall

Carollo Hydraulix® hydraulic modeling software was used to establish the hydraulic capacity of
the outfall and water surface elevations for current and future flows. The model provides both
energy and hydraulic grade lines according to each hydraulic element’s head loss and velocity
using Darcy-Weisbach equation for friction losses. The model was built using pipe and facility
information taken from record drawings. The outfall capacity was defined in this case as the
amount of flow that could pass through the outfall pipeline while still providing a six-inch drop
over the UV channel effluent weir. This hydraulic break between the UV system and the outfall
pipe ensures that the outfall has no hydraulic impact on the upstream processes.
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The existing outfall was recently modified with five parallel diffuser pipes equipped with duckbill
check valves to improve the mixing zone characteristics in the Willamette River. This analysis
assumed that the Willamette River was at its 100-year flood elevation. Even at this maximum
river level, it is expected that the outfall can discharge approximately 19 mgd before the UV
channel effluent weirs are at risk of submergence. This is well above the hydraulic capacity of the
rest of the plant, as shown in Figure 4.14, and thus no expansion will be needed during the
planning period.
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Figure 4.14 Outfall Hydraulic Capacity

4.3.4 Solids Handling

The solids handling process consists of WAS storage, WAS thickening, TWAS storage, centrifuge
dewatering, and biosolids drying. A schematic illustrating the solids handling process at the plant
is provided in Figure G.4 in Appendix G.

4.3.4.1 WAS Storage

WAS is diverted from the main RAS pump discharge header at a target rate using a flow control
valve into a pair of 49,500 gallon WAS storage tanks to allow for intermittent operation of the
GBTSs. The typical storage time in these tanks is 10 - 23 hours. However, the GBT can operate
continuously if needed, so the WAS storage capacity is not a capacity-limiting criterion, as WAS
storage is only needed when the GBTs are not in use.
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4.3.4.2 WAS Thickening

WAS is pumped from the WAS storage tanks and thickened in one of two 1.5-meter GBTs. As
seen in Figure 4.15, from mid-2015 to mid-2017, the typical TWAS concentration ranged from
approximately 3 to 6.5 percent TS and averaged approximately four percent TS. Operations staff
prefer to maintain a TWAS concentration of four percent or less to maintain centrifuge
performance, which does not perform as well at higher feed TS concentrations.
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Figure 4.15 Historical Gravity Belt Thickener Performance

The design criteria for the gravity belt thickeners are as follows:

e Each GBT can thicken up to 300 gpm of feed sludge, or 200 gpm per meter of belt width,
based on the record drawings from the 1993 upgrade.

e Each GBTis limited to a maximum solids loading rate of 900 Ib/hr, or 600 Ib/hr per meter
of belt width, based on Carollo’s experience with similar sized equipment of
approximately the same age.

e The GBTSs can be operated 24 hours per day, seven days per week, per discussion with
operations staff.

e To allow for efficient dewatering operation and maintenance, the GBTs must be capable
of thickening WAS to 4 percent under maximum week conditions with one unit out of
service.
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The capacity analysis results indicate that based on these operational parameters, there is
sufficient capacity through approximately the year 2042 to thicken the projected maximum
week WAS loads with one unit out of service as shown in Figure 4.16.
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Figure 4.16 Gravity Belt Thickener Capacity

4.3.4.3 TWAS Storage

After thickening on the GBTs, TWAS is pumped to the TWAS storage tanks adjacent to the WAS
storage tanks with progressive cavity pumps. The TWAS storage tanks provide the ability to
store TWAS if the dewatering or drying processes are out of service. TWAS is stored in

two 67,000 aerated holding tanks that allow for intermittent operation of the dewatering
centrifuges. This volume provides sufficient capacity for approximately two days of storage of
the projected maximum week TWAS loads with both tanks in service and about two days of
storage of the projected average annual TWAS loads with one tank out of service. The City and
contract operations staff indicated that this capacity is sufficient.

4.3.4.4 Dewatering Centrifuges

Two centrifuges dewater WAS and TWAS to approximately 20 percent TS. As described in
section 4.3, the centrifuges typically achieve a solids capture percentage of approximately

90 percent, and have recently undergone major refurbishment to improve the low solids capture
observed during the model calibration period.

The design criteria for the dewatering centrifuges are as follows:

e The maximum solids loading rate to a single centrifuge is 1,000 |b TS/hr, per the
manufacturer’s design criteria.

e The maximum hydraulic loading rate to a single centrifuge is 50 gpm, based on
discussions with the City.

e The centrifuges are run 24 hours per day, 7 days per week.

e The centrifuges must be capable of dewatering the maximum week solids load with one
unit out of service.

- oy
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Based on these criteria, the current centrifuges have sufficient capacity to dewater the maximum
week load with one unit out of service as is shown in Figure 4.17. Recently the City has not been
able to operate their dewatering process at its rated capacity. If this issue can't be resolved,
larger units will need to be installed to increase capacity.
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Figure 4.17 Dewatering Centrifuge Solids Loading Capacity

4.3.4.5 Biosolids Dryer and Solids Disposal

The biosolids dryer is currently operated five days per week, 24 hours per day. The operations
staff have had difficulty with reliable operation of the dryer. At the beginning of the project the
operations staff reported that the dryer began to experience problems after approximately four
to six hours of running at its design temperature. Since that time, repairs were made to the dryer
and now the dryer can operate continuously. This lack of redundancy and reliability have created
issues for solids disposal. If the dewatered cake is not dried, the weight and volume is
significantly higher and must be disposed of at the landfill.

The design criteria for the biosolids dryer are as follows:

e The evaporation rate in the dryer is limited to 3,600 Ib/hr of water, per the 2012 WWTP
Improvements Project Documents.

e Dewatered cake is fed to the dryer at 20 percent TS and dried to 92 percent TS,
reflecting typical performance based on analysis of WWTP operations data.

e Thedryeris operated 24 hours per day, seven days per week.

e Since thereisno dryer redundancy, dryer maintenance necessitates that un-dried,
dewatered solids are disposed of at the landfill.
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As shown in Figure 4.18, the capacity of the biosolids dryer is adequate for the current and
projected max week solids loads based on the above design criteria. However, as discussed
above, dryer reliability concerns may lead the City to investigate replacement options within the
planning period.
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Figure 4.18 Biosolids Dryer Capacity

4.3.5 Plant Hydraulics

As mentioned in Section 4.3.1, the City engaged Jacobs in the summer of 2023 to evaluate plant
hydraulics based on predicted 2045 influent PHF. That document (Hydraulic Analysis TM,
August 31, 2023) is provided for reference in Appendix H. Jacobs found that under projected
2045 PHF conditions certain process and effluent piping may be hydraulically deficient.

At PHF 17.6 mgd and assuming a 0.8 mgd recycle scenario the headworks screens and grit
removal systems are expected to be unsubmerged. However, upsized piping is expected to be
necessary to convey flow from the headworks to the secondary process under these conditions

The 24-inch piping between MH-B (downstream of the UV disinfection process) and the 42-inch
outfall downstream of MH-D2 is a hydraulic restriction for the PHF 17.6 mgd and 0.8 mgd recycle
scenario. There are several options that could relieve the restriction. These are discussed further
in Chapter 6.
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4.4 Summary of Key Capacity Issues

The years in which key processes are expected to be exceeded within the planning period are
summarized in Table 4.4. Prior to the year of capacity exceedance, the necessary planning,
design, and construction activities will be required to be completed. Alternatives for addressing
these capacity shortcomings are included in Chapter 6 - Alternatives Development and
Evaluation. In addition, concerns with performance of the solids dryer unit led City staff to
request evaluation of alternatives for replacement of that equipment. As such, additional
discussion of the solids unit processes is presented in Chapter 6.

Table 4.4 Unit Process Capacity Year Summary

Year of
Redundancy Criteria Capacity
Exceedance

Design

Unit Process
Parameter

Bypass channel with manual bar

Influent Screening PHF rack in service and one mechanical >2045
screen out of service
Grit Chamber PHF All units in service 2045
Secondary Treatment Invclavrlw\:\clnx:iiDF All units in service 2027
?jzf)oli:c;aTerE/g:zent June 1P_DSFePt 30 All units in service 2036
Disk Filters MWDWF One unit in backwash 2032
UV Disinfection Channels PHF All units in service 2040
Outfall PHF - >2045
Gravity Belt Thickening MW Load One unit out of service 2042
Dewatering Centrifuges MW Load One unit out of service >2045
Biosolids Dryer MW Load All units in service >2045
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Chapter 5

REGULATORY CONSIDERATIONS AND

STRATEGY

5.1 Willamette River Flow

Flow data for the Willamette River is available from the U.S. Geological Survey (USGS)
Water Data Reports at Newberg (USGS Station 14197900). Flow data are available from
October 19, 2001 through July 30, 2020. Table 5.1 summarizes the monthly mean, maximum,
and minimum river flows for the Newberg station between the dates available.

Table 5.1  Willamette River Flow Data from the USGS Station in Newberg

Month Average Flow Maximum Flow Minimum Flow
(cfs) (cfs) (cfs)

January 51,726 164,000 11,500
February 36,496 120,000 9,440
March 34,505 107,000 6,460
April 32,107 148,000 11,100
May 21,571 54,500 8,090
June 15,604 89,900 5,830
July 8,020 16,700 4,860
August 7,161 10,500 4,700
September 8,594 36,300 5,170
October 13,345 60,600 5,970
November 26,398 104,000 6,910
December 44,973 137,000 5,920

Notes:
Abbreviations: cfs - cubic feet per second.
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River flow varies seasonally; Figure 5.1 shows the discharge curve from the USGS Station 14197900.

USGS 14197900 WILLAMETTE RIVER AT NEWBERG, OR

28660608

18668688

166888

Dizcharge, cubic feet per second

3888
2882 2884

— Discharge
— Esztinated discharge

Figure 5.1  Historical Flow of the Willamette River at Newberg

2816 2818 2828

== Period of approved data
=== Period of provisional data

A mixing zone study was published in February 2019 by Jacobs which evaluated the change in
the mixing zone characteristics following the outfall replacement in 2018.

The study detailed the statistical flows for the Willamette River found in Table 5.2.

Table 5.2 Willamette River Statistical Flows

Item Flow

(cfs)

Dry Season 1Q10 5,646
Dry Season 7Q10 5,752
30Q5 6,315
Harmonic mean flow 13,966
Wet Season 7Q10 7,136
Wet season 50th percentile 25,970
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The mixing zone study also listed the dilution factors associated with the statistical flows in
Table 5.2. These dilution factors are based off 2018 WWTP flows and are found in Table 5.3. The
NPDES permit defines the regulatory mixing zone (RMZ), also known as the chronic mixing zone
and Zone of Initial Dilution (ZID), also known as the acute mixing zone, as:

“That portion of the Willamette River within 150 feet downstream of the outfall diffuser. The
ZID is that portion of the allowable mixing zone that is within 15 feet downstream of each
outfall diffuser port.”

Table 5.3  Dilution Factors from Mixing Zone Study

Centerline Existing Flux- 2025 Flux-average
Dilution at | average Dilution at Dilution at
15-foot ZID 150-foot RMZ 150-foot RMZ
Dry Season 1Q10 24 N/A N/A
Dry Season 7Q10 N/A 192 107
3005 N/A 191 116
Harmonic mean flow N/A 247 193
Wet season 50th percentile N/A 198 88

5.2 Regulatory Framework

It is the responsibility of the Oregon DEQ to establish and enforce water quality standards that
ensure the Willamette River's beneficial uses are preserved. The DEQ’s general policy is one of
antidegradation of surface water quality. Discharges from wastewater treatment plants are
regulated through the NPDES. All discharges of treated wastewater to a receiving stream must
comply with the conditions of an NPDES permit. The Environmental Protection Agency (EPA)
oversees state regulatory agencies and can intervene if the state agencies do not successfully
protect water quality.

The Wilsonville WWTP discharges to the Willamette River at River Mile 38.5 just upstream of the
Interstate 5 bridge. A new multi-port diffuser was installed by the City in 2018 which improved
the mixing available for the plant discharge.
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5.3 Beneficial Uses

To assist in the development of water quality standards, a list of beneficial uses is established for
each water body in the state. OAR 340-041-0340 lists the beneficial uses for the Willamette River
in the vicinity of the City’s treatment plants (Table 5.4).

The Willamette River at Wilsonville is designated for rearing and migration of all species of
Salmon and Trout.

Table 5.4  Designated Beneficial Uses for the Willamette River from the Willamette Falls to Newberg

Beneficial Uses

Public Domestic Water Supply®

Private Domestic Water Supply®

Industrial Water Supply

Irrigation

Livestock Watering

Fish and Aquatic Life

Wildlife and Hunting
Fishing

Boating

Water Contact Recreation

Aesthetic Quality

Hydro Power

Commercial Navigation and Transportation

Notes:
(1) With adequate pretreatment (filtration & disinfection) and natural quality to meet drinking water standards.
Source: OAR 340-041-0340.

5.4 Oregon Administrative Rules for Wastewater Treatment

The state surface water quality and waste treatment standards for the Willamette Basin are
detailed in the following sections of the OARs:

e OAR 340-041-0004 lists policies and guidelines applicable to all basins. DEQ’s policy of
antidegradation of surface waters is set forth in this section.

e OAR 340-041-0007 through 340-041-0036 describes the standards that are applicable to
all basins.

e OAR340-041-0340 through 340-041-0345 contain requirements specific to the
Willamette Basin including beneficial uses, approved TMDL in the basin, and water
quality standards and policies.

The surface water quality and waste treatment standards in the OARs are viewed as minimum
requirements. Additional, more stringent limits developed though the TMDL process would
supersede the basin standards.
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5.5 Total Maximum Daily Loads

The Clean Water Act requires DEQ to establish TMDLs and corresponding waste load allocations
for all water bodies on the 303 (d) list. DEQ prepared a TMDL for mercury in 2006 which is being
revised at this time. DEQ issued the revised draft TMDL in June 2019, and this draft was rejected
by EPA. On December 30, 2019, EPA established the Willamette Basin Mercury TMDL. Minor
changes were made to the TMDL after reviewing comments received during the public comment
period, and EPA reissued the TMDL on February 4, 2021. It is anticipated that a waste
minimization strategy will be used along with a variance since the mercury targets may not be
attainable in the near term. Publicly owned treatment plants contribute 0.01 kilograms per year
(kg/year) of the total of 2.23 kg/year.

DEQ also issued the temperature TMDL in 2006 which was initially approved by EPA. However,
EPA’s approval was challenged in Federal Court which ruled that the TMDL should not have been
approved because it included a natural conditions provision that changed the temperature
standard without due process. DEQ will need to update the Willamette Basin temperature
TMDL. DEQ will present the Willamette Subbasins TMDL to the Environmental Quality
Commission for proposed rule adoption in November 2023 to give EPA a minimum of 60 days for
their approval or disapproval by Jan. 15, 2024. DEQ allocated the thermal loads to the City’s
plants as shown in Table 5.5.

Table5.5  Temperature TMDL Allocations

River Flow Greater than, Allowed Temperature Increase, Thermal Load,
(cfs) (degrees Celsius) (million Kcal/day)

0 0.0029 39
6,041 0.0027 40
6,367 0.0026 41
6,739 0.0025 41
7,415 0.0024 44
8,556 0.0022 46
13,001 0.0017 54

5.6 Cold Water Refuge

DEQ published the “Lower Willamette River Cold-Water Refuge Narrative Criterion
Interpretation Study” in March 2020, which was submitted to the National Marine Fisheries
Service. This study identifies six cold-water refuge (CWR) areas in the reach between the
Willamette River Falls and Newberg. Just upstream of Wilsonville, the Coffee Lake Creek and
Corral Creek confluences are listed CWRs. The closest downstream CWR is the Ryan Creek
confluence at River Mile 44.2. The Wilsonville discharge will not influence these CWRs.

Implementation of the cold-water refuge is outlined in the draft report and the three proposed
steps are listed below:

1. DEQwillimplement existing temperature TMDLs to address temperature reductions in
the main stem and cold-water tributaries to maintain and enhance the CWRs identified
in this report. For example, implementing the Clackamas Basin TMDL will protect the
quality of cold-water refuge provided by the Clackamas River confluence.
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2. Designated management agencies (DMA) along the mainstem Willamette River are
required to address CWR according to the 5-year Willamette Basin TMDL
Implementation Plans. The Implementation Plans require DMAs to evaluate impacts to
existing CWR, now identified in this study, identify additional CWR if applicable, and
provide options for protecting or enhancing such areas.

3. NPDES permits for discharges are required to evaluate and prohibit thermal impacts to
CWR under the authority of OAR 340-041-0053(2)(d). When permits are issued for
discharges within the migration corridor, potential for impacts to the CWR identified in
this report or by DMAs must be evaluated and thermal plume limitations applied as
necessary.

In the recent permit fact sheet, DEQ summarized their analysis of the Wilsonville discharge and
concluded that the discharge meets the thermal plume limits in OAR 340-041-0053(2)(d).

5.7 Clean Water Act 303 (d) Listing

The federal Clean Water Act requires that the responsible regulatory agency establish a list of
water bodies that do not meet applicable water quality standards. In Oregon, this responsibility
falls to the DEQ. This list, known as the 303 (d) list, classifies Category 5 impairments and is
updated every two years. In September 2019, DEQ released the draft Oregon 2018-20
Integrated Report and is soliciting comments. The causes of impaired uses for the Assessment
Unit from Champoeg Creek to the confluence with the Clackamas River are listed below:

e Agquatic Weeds e Dichlorodiphenyldichloroethylene 4,4’ -
° Biocriteria Human Health

e Temperature-Year-Round e Dichlorodiphenyltrichloroethane (DDT)
e Aldrin - Human Health 4,4' - Human Health

e Polychlorinated biphenyls - e Dieldrin - Human Health

Human Health

In addition to the listing for this reach, listings of parameters for the downstream assessment
units are shown below:

e Cyanide - Aquatic Life e Iron (total) - Aquatic Life

e Ethylbenzene - Human Health e Dissolved Oxygen - Year-Round

e Chlordane e Hexachlorobenzene - Human Health
e Chlorophyll-a e Polycyclic Aromatic Hydrocarbons -
e Harmful Algal Blooms Human Health

For the listed parameters, aquatic weeds and the biocriteria could all be related to the nutrient
loading in the river. Aquatic growth is typically stimulated by nutrients that are available in the
water. DEQ has not evaluated the conditions in the river to determine if the river is either
nitrogen or phosphorous limited. However, upstream tributaries have been found to be
phosphorous limited. A TMDL process will be necessary to establish future treatment
requirements. Long-term planning should include provision of footprint at the plant for nutrient
removal.
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DEQ is required to implement the recent methylmercury standard promulgated by EPA. It is
likely that DEQ will implement compliance through source control measures rather than permit
limits.

Permit limits are not anticipated for the pesticides and legacy pollutants such as DDT and its
derivatives.

5.8 Permit Limits

The existing permit limits for the Wilsonville WWTP are shown in Table 5.6. This permit became
effective on September 1, 2020 and expires July 30, 2025.

Table 5.6 Effluent Permit Limits

Average Effluent Concentration Monthly Weekly Daily

Parameter Average Average | Maximum
Monthly Weekly (Ib/day) (Ib/day) (Ibs)

May 1 - October 31

CBODs 10 mg/L 15 mg/L 190 280 380
TSS 10 mg/L 15 mg/L 190 280 380
November 1 - April 30

BOD:s 30 mg/L 45 mg/L 560 840 1100
TSS 30 mg/L 45 mg/L 560 840 1100

Other Parameters Limitations

e Shall not exceed 126 organisms per 100 ml monthly
E. coli Bacteria geometric mean. No single sample shall exceed 406
organisms per 100 ml.

e Instantaneous limit between a daily minimum of 6.0

H
P and a daily maximum of 9.0.
BODs Removal Efficiency e Shall not be less than 85 percent monthly average.
TSS Removal Efficiency e Shall not be less than 85 percent monthly average.

Option A: 39 million kcal/day 7-day rolling average.

ETL June 1 through September 30 ) ) o
e Option B: Calculate the daily ETL limit.

For Option B shown in Table 5.6 for the ETL limit, the daily ETL is calculated using the following
formula:

e ETL=(((0.00006878 x Qr) + .8745)-0.1) x 2.94 x 2.447 x (24.3 - 20).
e Qr=Rolling 7-day average ambient river flow at USGS Gauge No. 14197900 (Newberg).

The excess thermal load is computed based on the following formula:

o ETL=3.785xQxAT.

e ETL = Excess Thermal Load.

e Q. =Daily average flow (million gallons per day [mgd]).

e AT = Daily maximum effluent temperature (°C) minus ambient criterion (20°C).
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5.9 Outfall

The Wilsonville WWTP Outfall 001 is located at River Mile (RM) 38.6. The peak wet weather
hydraulic capacity of the WWTP is 16 mgd. In 2018, the single-port WWTP outfall was replaced

with a new multi-port diffuser outfall that extends farther offshore to provide better dilution that

enhances the ability for the discharge to meet water quality criteria. The outfall replacement
eliminated the need for ammonia limits for toxicity control on future NPDES permits.

A mixing zone study evaluating the RMZ of the new diffuser outfall was published by Jacobs in
2019. Improved mixing is provided by the new diffusers and the dilution values shown in
Table 5.3 are based on the new diffuser.

5.10 Toxicity

DEQ completed the Reasonable Potential Analysis (RPA) for metals and the priority pollutants
based on the mixing zone analysis submitted by the City. This analysis is based on the mixing
provided by the new outfall as shown in Table 5.3. This analysis included pH, temperature,
ammonia, and toxics. The following conclusions were reached by DEQ:

The RPA confirmed that the basin standards for pH will be met at the edge of the mixing
zones.

The Wilsonville WWTP discharge will not have a reasonable potential to exceed the
temperature criteria.

The discharge has no reasonable potential to exceed the ammonia water quality criteria.

There is no reasonable potential that the discharge will cause aquatic toxicity at the
edge of the mixing zones related to metals or priority pollutants.

Except for mercury, there is no reasonable potential that human health criteria will be
exceeded.

The City received approval from DEQ for the NPDES permit-required mercury minimization plan
on May 10, 2022.
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5.11 Temperature

The Willamette River temperature standard in the in the Lower Willamette River is 20° C

during the dry season. DEQ established TMDLs for temperature and the City installed cooling
towers to help meet the thermal load limits. Figure 5.2 shows the effluent temperature for the
last five years of record and Figure 5.3 shows the thermal load discharged compared to the limit.
In 2018 the WWTP approached the thermal limit.

30 7

ROAVAS

Effluent Temp (°C)

10 o
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1/1/2015 4/24/2016 8/16/2017 12/8/2018 3/31/2020

Figure 5.2 Effluent temperatures from 2015 through 2019
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Figure 5.3 DMR-Reported ETL Discharged Compared to the NPDES Permit of 39 million kCal/day
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The permit includes a provision for calculating the ETL limit based on river flow. An analysis for
2018 shows that Option B in the permit is not favorable during the peak temperature periods.
Figure 5.4 shows the actual load versus both Option A and Option B. The Option B limit is lower
than Option A during the critical period.
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= i ——ETL Limit - Option A
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Figure 5.4 2018 Thermal Load versus Option A and Option B limits

The discharge ETL is based on the effluent flow and temperature compared to the river standard
of 20° C. As effluent flows increase, the ETL will increase since the difference between the
effluent temperature and river standard will not likely change. The cooling towers were
designed with a minimum water discharge temperature of 22.8°C based on a wet bulb
temperature of 20°C. Based on the current flow projections, this amount of cooling should allow
the City to comply with the temperature TMDL through approximately the year 2040. The 2021
ASHRAE Handbook - Fundamentals documents the July wet bulb temperatures for the Aurora
State Airport located approximately 3 miles south of the WWTP as less than 67.7°F, 95-percent
of the time in July and August. This means that 37 hours of the month are expected to exceed
the design wet bulb temperature for the cooling towers and thus, potentially exceed the ETL,
depending on the plant daily flow rate.

During periods where the wet bulb temperature exceeds 68°F, the secondary effluent can only
be reduced to a temperature 5°F higher than the wet bulb temperature. Hot, humid days reduce
the efficacy of the cooling towers. The 2021 ASHRAE Handbook — Fundamentals documents
that the July wet bulb temperature is expected to be less than 73.1°F, 99.6-percent of the time at
the Aurora State Airport. This means that 3 hours of the month are expected to exceed this
design wet bulb temperature. At a design wet bulb temperature of 73.1F, the maximum
seven-day average flow that can be discharged is approximately 1.8 mgd which is close to the
current maximum weekly flows during the low flow periods of July and August.

Additional strategies will be necessary to comply with the ETL limit once the wet bulb
temperature begins to limit the amount of water that can be discharged and still meet ETL.
Strategies to meet the ETL could include reducing the volume of water discharged through
reuse, purchasing shading credits, or using a chiller to cool the water below temperatures which
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the cooling towers can provide due to evaporative cooling limitations at elevated wet bulb
temperatures.

5.12 Future treatment requirements

The City of Wilsonville NPDES permit became effective on September 1, 2020. Future treatment
requirements will likely be implemented when the DEQ prepares TMDLs for the lower
Willamette River.

5.13 Mass Load
Schedule D of the permit includes the following requirement related to mass load:

10. Within 24 months of permit expiration (beginning of the 4th year of the permit), the
permittee shall submit either an engineering evaluation which demonstrates the design
average wet weather flow, or a request to retain the existing mass load limits at the next
permit renewal. The design average wet weather flow is defined as the average flow
between November 1 and April 30 when the sewage treatment facility is projected to be at
design capacity for that portion of the year. Upon acceptance by DEQ of the design average
wet weather flow determination, the permittee may request a permit modification to
include higher winter mass loads based on the design average wet weather flow.

Mass load will control the maximum concentration of CBOD and suspended solids that can
be discharged as growth increases plant flows. Based on the 2045 flows that are projected
for the City, the concentration that can be discharged will be lower than the permitted
concentration limits as shown in Table 5.7.

Table 5.7  Permitted Mass Load Limits Impact on Allowable Concentrations

Concentration, mg/L

Projected 2045

Permit Limit
PI?:: gFG:;)W (Ibs/day) Ll'\r’]'f:: | E:PmElf DBO Limits
Limits
MMDWF 5.4 190 4.2 10 5
MMWWEF 7.8 560 8.6 30 16
MWDWEF 6.3 280 53 15 8
MWWWEF 9.4 840 10.7 45 25
PDDWF 7.6 380 6.0 NA NA
PDWWEF 11.4 1100 11.6 NA NA

The wastewater treatment plant is operated by the Design Build Operate (DBO) firm
(Jacobs) under a contract that stipulates that the concentration of effluent for both CBOD
and suspended solids must be half of the concentration limits in the NPDES permit. As is
shown in Table 5.7, impact of the projected flow and loads suggests that by the year 2045 the
mass load limited concentrations will be lower than what is currently required in the DBO
contract. The City anticipates the approach to managing effluent TSS load could become more
challenging as service area growth occurs resulting in mass load exceedances for TSS in the
future. As a result, the City submitted a request to DEQ on June 15, 2023 to consider increasing
the effluent mass load limit in the WWTP NPDES permit.
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5.14 Dissolved Oxygen

Future treatment requirements will depend on water quality assessments of the Lower
Willamette River to address the water quality parameters that are not being met. The dissolved
oxygen in the lower reaches does not always meet water quality standards. Under existing
permitted conditions for wastewater treatment plants that discharge to the river, the dissolved
oxygen would drop well below the water quality standard. This is both a function of the BODs
and ammonia that is being discharged.

When DEQ completes a TMDL related to dissolved oxygen, it is possible that treatment plants
will be required to reduce their discharge ammonia load. This would involve some level of
nitrification at the plant. The TMDL process is typically a lengthy process and new requirements
will not be forthcoming soon. For planning purposes, providing summer nitrification should be
anticipated for future plant footprint requirements. The alternatives considered for addressing
capacity needs identified in Chapter 4 are summarized in Chapter 6. For liquid treatment,
alternatives were evaluated assuming the need for future summer nitrification. The scope of the
dissolved oxygen issue is not defined. For planning purposes, a dry weather seasonal limit could
be anticipated, especially for the initial limit.

5.15 Nutrients

Indications of excessive nutrients are present in the Lower Willamette River including
exceedances of chlorophyll-a, aquatic weeds and harmful algal blooms. Work completed by
USGS and others indicates that the river is likely phosphorous limited which would indicate that
future phosphorous limits are possible. The level of chlorophyll-a in the river is currently limited
by the lack of light penetration in the water and not the amount of phosphorous in the water. For
planning purposes, providing summer phosphorus treatment should be anticipated for future
plant footprint requirements. The alternatives considered for addressing capacity needs
identified in Chapter 4 are summarized in Chapter 6. For liquid treatment, alternatives were
evaluated assuming the need for future summer phosphorous removal. There will likely be a dry
weather seasonal limitation.

5.16 Triennial Review

DEQ has initiated the triennial review of Oregon’s water quality criteria. One of the highest
priorities indicated by the state is to evaluate the potential to more fully use bio criteria to
protect aquatic life. Also, the narrative standard related to excessive aquatic plant and algal
growth and nuisance phytoplankton growth are high priority areas of review. All of these could
result in new or more stringent discharge requirements, but this process will take several years
before any clarity on theirimpact is known. As discussed above, these criteria will primarily
influence nutrient requirements.
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5.17 Pre-Treatment Limit Evaluation

The City of Wilsonville (City) Wastewater Treatment Plant (WWTP) began a new industrial local
limits evaluation in the summer of 2021. It will be the first update since 2004. The City operates a
state-approved industrial pretreatment program and must operate the program in compliance
with the General Pretreatment Regulations (40 CFR 403). The NPDES permit for the WWTP
requires that the City perform a technical evaluation of the local limits and update them if
necessary, by February 2022. The new local limits evaluation was conducted to comply with this
permit requirement.

The scope of this Wastewater Treatment Master Plan included an evaluation of Pre-Treatment
Limits. The purpose of this evaluation was to provide high-level comments and
recommendations for consideration in the industrial local limits update. This review is intended
to provide continuity with the planning and evaluation of potential WWTP upgrades in the
WWTP Master Plan.

Penny Carlo Engineering, LLC (Penny Carlo) was contracted to complete the Pre-Treatment
Limit Evaluation for the WWTP Master Plan. Penny Carlo produced a Technical Memorandum
titled Wastewater Treatment Facilities Plan 2020 (the Pre-Treatment TM), dated September 13,
2021. That document is provided for ease of reference as Appendix | to this WWTP Master Plan.

The Pre-Treatment TM considered potential pollutants of concern (POC) in the context of:

e the City's local limits in place at the time of the evaluation,

e NPDES permit effluent limits,

e EPA biosolids regulations (40 CFR 503),

e EPA'slist of 15 National POCs established by the National Pretreatment Program, and

e the City's design/build/operate agreement with Jacobs Engineering which includes
certain limitations on effluent discharged from the City WWTP.

An evaluation was conducted to identify regulatory elements that are the primary drivers for
improvements to the WWTP and may trigger the need for industrial source control. Three future
POCs for the local limits program were identified:

e Phosphorous.
e Ammonia.
e Methylmercury.

Prior WWTP upsets or problems were also explored. No instances of process interference or pass
through of pollutants that would trigger the need for new local limits or updates to current local
limits were identified. Influent and effluent metals and priority pollutant data was also reviewed,
in addition to biosolids metals results. Results of a program of specialized sampling conducted at
the WWTP in July and August 2021 were also evaluated.

Based on this high-level review, the following recommendations were provided:

e The local limits evaluation will need to consider, at a minimum, the list of initial POCs
provided in Table 5.8. Other potential POCs may be added during the project, following
a more detailed screening of WWTP, industrial, and background (domestic) pollutant
data or new data acquired through a sampling program.

FINAL | DECEMBER 2023 | 5-13



CITY OF WILSONVILLE | WASTEWATER TREATMENT PLANT MASTER PLAN | CHAPTER 5

e Phosphorous and ammonia are potential future POCs based on anticipation of future
TMDLs. A local limit for phosphorous does not need to be considered until a TMDL or
effluent limitation is established. A local limit for ammonia does not need to be
considered to address the future TMDL, but because it is a national POC (Table 5.8), it
must be considered in the local limits evaluation.

e No other new POCs were identified for the local limits evaluation during this review.

Table 5.8 Initial List of POCs for the Local Limits Evaluation

Current NPDES Seasonal EPA EPA
Pollutant Local Effluent Ammonia National Biosolids
Limit Limit Effluent Limit® POC Metal@
Ammonia v v
Arsenic v v v
BOD/CBOD 4 4
Cadmium v v v
Chromium v
Copper v v v
Cyanide v v
Lead v v v
Mercury v v v
Molybdenum v v
Nickel v v v
pH v v
Selenium v v
Silver v v
TSS v v
Zinc 4 v v
Notes:

(1) City of Wilsonville and Jacobs Engineering DBO contract.
(2) Regulated pollutants for land applied biosolids (40 CFR § 503.13).
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5-14 | DECEMBER 2023 | FINAL C CAFTTTN



CHAPTER 6 | WASTEWATER TREATMENT PLANT MASTER PLAN | CITY OF WILSONVILLE

( cg"‘ "4-.74

Chapter 6
ALTERNATIVES DEVELOPMENT AND

EVALUATION

6.1 Introduction

The purpose of this Chapter is to present the methodology and findings of an evaluation of
alternatives for wastewater treatment improvements for the City’s WWTP. The existing and
future needs of the WWTP’s processes were defined by comparing the plant’s existing condition
and capacity, as defined in Chapters 2 and 4, respectively with the projected flows, loads, and
regulatory constraints for the recommended alternatives in Chapters 3 and 5, respectively. The
Consultant team identified alternatives to be evaluated in collaboration with City staff in a
workshop setting and further developed them considering existing and future service flows and
loads requiring treatment through 2045. Evaluation of future needs considered operating
parameters, space requirements, capital and operation and maintenance (O&M) costs.

Where capacity shortcomings were identified, at least two alternatives were evaluated for each
corresponding unit process. Notably alternatives to address gravity thickening and UV
disinfection process capacity limitations under future conditions were not considered. The
existing backup Trojan UV unit needs urgent replacement due to age and the fact the equipment
is no longer supported/serviced by the manufacturer. When this replacement occurs, the
capacity of the backup UV unit is expected to increase. Regardless, the capacity of the UV
process is predicted to be exceeded after 2040. By that time, both existing (newer) Suez UV
equipment and the replacement unit(s) for the backup Trojan system will have exceeded or be
approaching their expected service life. Similarly, the GBTs currently operating at the WWTP will
exceed their useful life near or before the time capacity of those units is reached. As these
technologies are well suited for the existing facility configuration at the WWTP and operations
staff are comfortable with these technologies, no alternative evaluation was conducted for these
process areas. Necessary facility modifications and equipment costs were considered in
developing estimates for replacement of these units. These estimates are presented in Chapter 7
—Recommended Alternative.

Modifications to the existing WWTP evaluated in this Chapter were modeled in BioWin using the
calibrated model described in Chapter 4 to evaluate the overall impact of each alternative on
WWTP operations. Modifications to the WWTP to meet potential future NPDES permit
limitations or prohibitions discussed in Chapter 5 were considered in selecting a preferred
alternative, although performance and capacity needs have been based on existing permit
conditions.

Chapter 7 presents the combined capacity and condition improvement recommendations,
including the timing and estimated cost of improvements.
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6.2 Secondary Treatment

As identified in Chapter 4, the secondary treatment process at the WWTP is expected to require
additional capacity by approximately the year 2027. This assessment is based on the assumption
that the City continues to operate at higher SRTs than necessary to reliably reduce BOD. This
higher SRT operational mode was initiated by the operations team to reduce the risk of
discharging ammonia at concentrations that could drive reasonable potential, and therefore
trigger ammonia limitations in future NPDES permits issued by Oregon DEQ. This analysis has
considered the capacity necessary to treat effluent during the planning period (through 2045)
assuming that summer ammonia removal (nitrification) and phosphorous removal may be
necessary. In the interim before an additional aeration basin is built, the City will likely need to
operate at SRTs less than 5 days during the maximum week condition if growth occurs as
predicted. Operating at lower SRTs can allow the City to meet current permit limitations and
stretch the secondary treatment capacity until upgrades to meet expected demand can be
constructed. This section presents alternatives to address these capacity limitations identified in
collaboration with City Public Works and operations staff during a September 2021 workshop.
The two alternatives considered to increase secondary capacity are:

1. Expansion of the existing conventional activated sludge process.
2. Intensification of the existing treatment process.

6.2.1 Conventional Secondary Expansion

Expansion of the existing secondary treatment process could occur through the addition of an
aeration basin or a secondary clarifier. Aeration basin expansion increases capacity by allowing
for the same inventory spread over more volume, which results in a lower overall MLSS
concentration and lower solids loading rates on the secondary clarifier. Secondary clarifier
expansion increases capacity because it spreads the solids loading over more clarifiers, thus
decreasing the solids loading rate on each individual clarifier. As described in Chapter 4, by the
year 2027 the projected MLSS concentration under MWWWF loading conditions is expected to
be approximately 3,900 mg/L which matches the capacity of the existing secondary clarifiers
assuming a sludge volume index (SVI) of 150 mL/g.

The construction of a fourth aeration basin would allow for reduction in the MLSS concentration
entering the secondary clarifiers, allowing for sludge to settle under future peak flow events.
However, the addition of a fourth aeration basin increases the capacity of the secondary process
only through approximately the year 2031. At that time, operating conditions in the basins are
predicted to result in an MLSS concentration of approximately 3,700 mg/L which matches the
capacity of the secondary clarifiers assuming an SVI of 150 mL/g and the higher peak flows
associated with the projections for 2031. This predicted MLSS concentration (approaching 4,000
mg/L), suggests adding a fourth secondary clarifier at that time would provide minimal benefit.

A fourth aeration basin may be added immediately adjacent to aeration basin 3, as shown in
Figure 6.1. While construction in this area is likely feasible, there are a number of challenges
associated with the construction of a new aeration basin in this location. There would only be
approximately 15 feet between the outer wall of the new basin and the existing fence line, which
is insufficient to accommodate both a sloped cutback and vehicular access. To allow for vehicle
access, shoring must be installed near the property boundary to permit excavation and vehicular
access around all sides of the new basin. Additionally, the design would need to consider
vehicular access around the northeast corner of the new basin to prevent limitations on the
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turning radius of vehicles navigating this area. Preliminary assessment indicates that passenger
cars and trucks may be accommodated, but larger vehicles may be unable to access the full
perimeter of the proposed additional basin. Furthermore, while not located on site, there is a
large mound of excavated soil near the property line on the adjacent property (owned by the
Oregon Department of Transportation) that must be avoided and protected throughout
construction. Lastly, to maintain vehicular access around the basin after backfilling the basin
exterior, the surrounding area must be regraded, which will likely require installation of a short
retaining wall along the length of the basin at the property boundary.
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In estimating the cost of a new aeration basin, the following assumptions were made:

e Theinfluent splitter box immediately north of the aeration basins can be modified to
include a fourth gate to evenly distribute influent between four aeration basins instead
of three. A proposed section view of this modification is shown in Figure 6.2.

e The new aeration basin will be constructed identically to the existing aeration basins,
with coarse bubble mixing in the anoxic zone, fine bubble aeration diffusers in the
aerobic zones, intermediate baffle walls, mixed liquor recycle pumping, basin covers and
connections to the odor control system, and identical instrumentation and control
systems.

e The retaining wall will be a concrete cantilevered design with a height ranging from
4.5feet to 12.5 feet. Figure 6.3 depicts the estimated dimensions of the wall and
foundation. The wall was assumed to have no additional surge loading except for soil
load. If surge is present, the loading and wall design parameters will need to be
evaluated by a geotechnical engineer. A 12-foot roadway suitable for small utility trucks
is assumed to be constructed around the new aeration basin. These grading and
sitework concepts may change based on specific soil conditions, angle of placement,
and further geotechnical evaluation during preliminary design.

e The existing blowers will not provide sufficient capacity through the planning period. To
meet the 2045 demand, seven 3,000 scfm blowers will be required. This project assumes
the addition of one 3,000 scfm blower with the new aeration basin.

e No new stabilization basins will be constructed upstream of the aeration basins.
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Figure 6.2  Proposed Mixed Liquor Splitter Box Modification (Section)
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A cost estimate for a new aeration basin is presented in Table 6.1. Additional detail on the cost
estimate is provided in Appendix J.

Table6.1  New Aeration Basin Opinion of Probable Cost

Class 5 Estimate (2023)

Description Accuracy Range: -50% to + 100%

Excavation, Earthwork and Retaining Wall $2,317,000

New Concrete Tank and Baffle Walls $1,168,000

Blower $208,000
Mechanical $680,000

Electrical, Instrumentation, and Control Improvements $600,000

Total Direct Cost $4,973,000

Total Estimated Construction Cost™ $8,178,000

Total Estimated Project Cost® $10,222,000

Notes:

(1) Assumes 30% Design Contingency, 10% General Conditions, and 15% Contractor Overhead and Profit.
(2) Assumes 25% Engineering, Legal, and Administrative Fees and ENR Construction Cost Index = 13473 (August 2023).
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Although building a fourth aeration basin increases the capacity of the secondary process, it
does not provide sufficient capacity to meet the projected 2045 loads and does not provide
capacity to meet future summer ammonia and phosphorus limits. As mentioned previously,
additional secondary clarifiers are not expected to provide more secondary treatment capacity
given the high (~4,000 mg/L) MLSS concentrations predicted to be produced even with a fourth
aeration basin in operation. Given the site limitations, construction of a fifth aeration basin is not
feasible, thus further conventional expansion cannot provide sufficient secondary capacity
through the planning period.

6.2.2 Intensification

The second option considered to provide additional secondary capacity is through
intensification. Intensification of the existing biological process can be achieved through various
means including processes like BioMag or integrated fixed film active sludge (IFAS) that increase
inventory through the addition of a ballast or a membrane bioreactor (MBR) which operates at a
higher MLSS concentration and replaces secondary clarifiers with membrane separation
technology. This section provides an overview of these three different intensification
technologies along with more detailed discussion of the selected representative technology.

6.2.2.1 BioMag

BioMag is a process that allows for a higher biomass concentration than conventional suspended
growth by physically improving settling velocities with a weighted ballast material. The BioMag®
system is patented and offered by Evoqua Water Technologies in the United States.
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This process uses very small, dense particles of magnetite introduced into the aeration basins.
Magnetite is Fe3Os, an inert form of iron ore with a specific gravity that is five times that of
biological sludge. The biomass attaches to the magnetite in the sludge, which drastically
improves the settling velocity of the mixed liquor suspended solids. The increase in settling
velocity allows the activated sludge process to be designed with higher MLSS concentrations,
resulting in the need for much smaller bioreactors and clarifiers volumes. WAS from the
secondary process is pumped, screened and then conveyed to a shear mill and a magnetic
recovery drum to recover and reuse the magnetite. A sample process schematic is shown in
Figure 6.4.
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Figure 6.4 Sample BioMag® System Schematic
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6.2.2.2 IFAS

The IFAS process is another variation of an intensification process that allows for a higher
biomass concentration than a conventional suspended growth culture.

Intensification is accomplished by adding media (e.g., pieces of plastic media, ropes, or sponges)
to the aeration tank to provide “fixed film” type surfaces on which bacteria can attach and grow
with the intent of increasing the overall biomass inventory in the aeration tank than would
typically be sustainable in a conventional activated sludge suspended growth process. Most IFAS
media systems are proprietary, but there are many suppliers allowing competitive selection of
IFAS illustrated in the examples presented in Table 6.2 and Figure 6.5. To avoid mounding of
media at the end of the aeration basins, the design needs to maintain an adequate velocity
through the basin. In addition to media screens, further modifications to the basin to allow for
longitudinal flow may be required.

Table 6.2 Suppliers of IFAS Systems Nitrogen Removal Alternative Evaluation, City of Porterville

Free (Dynamic) Media Fixed Media (Ropes, Nets, or Sheets)
Company Company
M2T Technologies Linpor™ Ringlace Products Inc. Ringlace™
AnoxKaldnes Kaldnes™ Entex Technologies Inc. Bioweb™
Siemens/US Filter Agar™ Brentwood Industries AccuWeb™
Infilco Degrement Inc.  Hydroxyl™ GLV/Dorr-Oliver/Eimco Cleartec™
Entex Technologies BioPortz™  BioProcess Technologies Ltd. Loope:iLE(;/ll'fj)Medla
N
*f\"'.’ A

Figure 6.5 Examples of "Wagon Wheel” and Sponge Media Used in an IFAS Technology
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6.2.2.3 MBR

MBRs are a combination of activated sludge reactors and membrane facilities. Membrane
systems are pressure driven solids separation processes, which use membranes with extremely
small pore spaces to remove pollutants. Typically, a vacuum is applied to a header pipe
connected to the membranes, which draws the treated effluent through the membranes and
into the pump. These systems can be used to replace clarifiers and filtration in the activated
sludge process. Without the limitations set by solids flux in secondary clarification, the mixed
liquor can be more concentrated (up to 10,000 mg/L) than with conventional activated sludge,
which reduces the size of the activated sludge process. MBRs produce a high-quality effluent
that is superior to the effluent from both final clarification and tertiary filtration. A sample
process schematic is shown in Figure 6.6.

Due to the small pore size of the membrane, the influent will need to pass through fine screens
(one millimeter opening) prior to the aeration tanks. Membrane systems typically have a higher
operation and maintenance cost than a traditional activated sludge system due to higher power
requirements (from the higher aeration and pumping demands), the higher chemical costs (due
to the need for periodic membrane cleanings), and the need for periodic membrane replacement
(every six to ten years).
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Figure 6.6  MBR Schematic

6.2.2.4 Selected Intensification Alternative

An initial evaluation of these three alternative technologies suggests that even with a fourth
aeration basin, and secondary clarifier IFAS and BioMag will not be able to provide sufficient
capacity for the design year flows and loads and future permit requirements for summer
nitrification and phosphorus removal. With a fourth aeration basin, the MBR process will be able
to provide sufficient capacity. Additionally, to produce a filterable floc, the MBR process will
need to nitrify year-round and thus can meet the anticipated future requirements for summer
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nitrification. Future summer phosphorus limits can be met with the MBR by the addition of
coagulants such as alum to the aeration basin.

In addition to capacity considerations, the implications of the intensification technologies on the
solids processing were also compared. While the IFAS and MBR technologies are anticipated to
have little change on the solids process, the potential for magnetite to be present in the waste
activated sludge from a BioMag process needs to be considered. The BioMag vendor was
contacted and reports that no BioMag facilities exist that process undigested solids in a thermal
dryer, and thus the fate of the iron in the sludge is unclear. For coal processing facility
applications, once iron concentrations reach approximately 5 percent in the dried solids, the iron
can oxidize, reheat and smolder. Additionally, the presence of iron in the sludge will likely
increase the wear on pumps and other mechanical equipment used for processing solids,
including the dryer.

Table 6.3 summarizes the comparison of the three considered intensification technologies.
Given uncertainty with magnetite solids impacts on the drying process, and since the IFAS and
BioMag processes are not anticipated to provide sufficient capacity to treat the projected 2045
flows and loads while providing for summer nitriifcaiton and phosphorus removal, the MBR
process was selected. Identifying the MBR process in the CIP does not preclude the City from
revisiting intensification options (including BioMag) prior to commencing preliminary design.

Table 6.3 Comparison of Intensification Technologies

| BioMag | IFAS | MBR
e Magnetite e Significant basin
separator. modifications. e Fine screens.
" - 4th aeration basin. e 4th aeration basin. e 4th aeration basin.
Additional facilities
required. e 4th secondary e 4th secondary e Membrane tanks.
clarifier. clarifier. e Additional blower
e Additional blower e Additional blower capacity.
capacity. capacity.
Provides sufficient
capacity for
ar_mmpated 2045 loads Almost . No . Ves
with summer
nitrification and
phosphorus removal.
e Yes:Iron
Anticipated concentrations in
interactions with the the biosolids
: . . No e No
solids processing exceeding 5%
system. could cause
smoldering.
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The calibrated BioWin model was used to evaluate how MBRs could expand the capacity of the
existing plant. Due to the relatively uniform solids concentration in the aeration basins and

the RAS, the MBR basins would operate in a plug flow mode as opposed to the solids contact
mode used by the existing aeration basins. The existing solids contact tanks could serve as
unaerated selectors for the process, allowing for alkalinity to be recovered through
denitrification. With this operational configuration, four aeration basins and five membrane
tanks will be required to provide capacity for the 2045 flows and loads. Since the secondary
clarifiers will no longer be required, the five new membrane tanks could be constructed over one
of the exiting secondary clarifiers as is shown in Figure 6.7. New fine screening will be required to
protect the membrane units and could be located between the existing Dewatering/Drying
Building and the stabilization basins.

In addition, blower capacity will need to be expanded to meet projected 2045 loads. To provide
the aeration air required for the 2045 loads, a seventh blower will need to be provided at

3,000 scfm as discussed in section 6.2.1. The expected location of the seventh blower is shown in
Figure 6.8. The seventh blower is assumed to be added when the new aeration basin is
constructed. The existing six 1,700 scfm blowers would also need to be replaced with 3,500 scfm
blowers to provide the predicted aeration capacity required. This is anticipated to occurin a
phased manner over the planning period.
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Planning level costs were developed for this MBR approach as presented in Table 6.4. Additional
detail on the cost estimate is provided in Appendix J. Given site limitations and uncertainty with
the compatibility of magnetite from the BioMag process with current solids handling practices,
the MBR intensification alternative was selected to provide necessary secondary treatment
capacity to address predicted loads through the year 2045.

Table 6.4  MBR Opinion of Probable Cost
‘ Class 5 Cost Estimate (2023)

Description Accuracy Range: -50% to + 100%
Site Work + Yard Piping + Stormwater Infrastructure $4,095,000
Fine Screens $3,339,000
Fourth Aeration Basin + Retaining Wall + Blower® $4,973,000
6 x 3500 scfm Blowers $1,250,000
MBR Tank, RAS/WAS/Permeate Pumping $17,492,000
Electrical Upgrade $4,950,000
Electrical, Instrumentation, and Control Improvements $7,875,499
Total Direct Cost $43,975,000
Total Estimated Construction Cost® $72,317,000
Total Estimated Project Cost® $90,396,000

Notes:

(1) See Table 6.1 for additional details.

(2) Assumes 30% Design Contingency, 10% General Conditions, and 15% Contractor Overhead and Profit.

(3) Assumes 25% Engineering, Legal, and Administrative Fees and ENR Construction Cost Index = 13473 (August 2023).

6.2.3 Secondary Expansion Phasing

MBRs typically have a higher operation and maintenance cost than conventional treatment due
to the need to periodically replace the membranes, the chemicals required for the membrane
cleaning, the increased pumping requirement for the RAS and permeate, and for the increased
aeration energy required to scour the membranes. Due to these higher operation and
maintenance costs, it is in the City’s best interest to phase intensification of the secondary
treatment process. The secondary process capacity expansion could be phased as follows:

e Construct aeration basin 4 (around the year 2027): Build the fourth aeration basin along
with the addition of the seventh blower.

e MBR Phase 1 (around the year 2031): Build the RAS, WAS and permeate pumping and
blower building along with five MBR tanks in the location of one of the existing
secondary clarifiers. For this initial phase, add membranes to only three of the
membrane tanks. Build the fine screening and replace three of the existing 1,700 scfm
blowers with 3,500 scfm blowers. Two aeration basin and one solids contact tank will
initially be operated with three of the MBR tanks. To treat the flow from the two
aeration basins directed towards the membrane tanks, five membrane cassettes will be
added to three of the membrane tanks (a total of 15 membrane cassettes). The two
existing aeration basins and two secondary clarifiers will continue to provide
conventional treatment.

e MBR Phase 2 (around the year 2038): Three total aeration basins and one solids contact
tank will be operated with three MBR tanks. To treat the flow from the three aeration
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basins directed towards the membrane tanks, one additional membrane cassettes will
be added to each of the three membrane tanks (three additional membrane cassettes,
bringing the total installed to 12). Additionally, two of the existing 1,700 scfm blowers
will be replaced with 3,500 scfm blowers. The remaining solids contact tank, one existing
aeration basin and two secondary clarifiers will continue to provide conventional
treatment.

MBR Phase 3 (around the year 2043): All the aeration basins and solids contact tanks will
be operated with five MBR tanks. To treat the flow from the four aeration basins six
membrane cassettes will be added to the fourth membrane tank (bringing the total one
additional membrane cassette will be added to the three MBR tanks with membranes
and seven cassettes will be added to the two new MBR tanks (bringing the total number
of installed cassettes to 26). Additionally, the one remaining 1,700 scfm blowers will be
replaced with a 3,500 scfm blower.

The phased approach to intensification with MBR technology positions the City to address needs
beyond projected 2045 loading, or if limitations on effluent discharges to the Willamette River
become more stringent. Both solids contact basins could be operated as external selector zones,
and the MLSS from all four of the aeration basins could be routed to the five MBR tanks.

The final phase of the MBR expansion is as large as it is primarily due to the elimination of the
CAS side of the process. For MBR Phases 1 and 2, the MBR process is only treating
approximately 50 percent of the peak flow with the rest of the peak flow being handled by the
CAS side of the process. Once the CAS side is eliminated, additional membrane capacity is
required to handle this additional peak flow. In addition, with this alternative, Jacobs identified
hydraulic limitations that limit the peak RAS flow to only 26.72 mgd (Hydraulic Analysis TM,
August 31, 2023, Jacobs). According to the Jacobs Hydraulic Analysis TM (Appendix H), this 26.72
mgd RAS flow can be accommodated at the WWTP with “*moderate” upgrades to the existing
stabilization basin/splitter structure, aeration basins, and yard piping. Jacobs also notes that RAS
flow of 70.4 mgd (4 times PHF) can be accommodated at the WWTP with the addition of a lift
station, which would require significantly raising the aeration basins and associated stabilization
basin/splitter structure, and significantly upsizing yard piping. Additional pumping and upsizing
of yard piping is not desirable, thus options for configuring secondary treatment upgrades were
assessed that would limit RAS flow to 26.72 mgd.

Even at this “limited” future RAS flow, the projected solids mass flux on the membrane tanks
controls capacity requiring even more membrane surface area. If peak flows to the plant could be
equalized (or reduced) so that the 2045 PHF would equal the projected 2045 PDF, the solids flux
limitations would likely be eliminated and the entire system could be smaller, potentially saving
approximately $10,000,000 in project cost. If the final phase of the MBR process could also be
eliminated due to lower growth projections and peak flow reductions, the City could potentially
save approximately $17,000,000 i in total project costs for the MBR process as presented in
Table 6.3 which includes three phases. These savings could be realized from building fewer
membrane tanks, constructing smaller RAS/WAS and blower buildings and installing fewer
membranes. It does not include potential savings from smaller yard piping between the existing
headworks, future fine screen facilities, stabilization basins, and aeration basins as well as
reducing the diameter of required RAS piping.
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It is advised the City consider opportunities for attenuation of peak flows within their collection
system with the goal of reducing future PHF. This may best be achieved through exercise of the
City’s collection system hydraulic model. Confirming estimates of wastewater flow contributions
from currently undeveloped lands within the service area during the planning period is also
advised. As the 2014 Collection System Master Plan established the unit flow factors for future
growth within the service area, these have a direct impact on the predicted flow anticipated to
be received at the WWTP. It is expected the City will be updating their Collection System Master
Plan within the next few years. This offers an opportunity to both confirm expected wastewater
generation and consider possible attenuation of peak flows within the collection system.

6.3 Tertiary Treatment

During the dry weather season, the City’s NPDES permit limits monthly effluent TSS
concentrations to 10 mg/L. The City’s agreement with their DBO firm requires that effluent TSS
concentrations need to be half of the NPDES permit requirement.

With the installation of stainless-steel media in 2019 to replace the old cloth media in the disc
filters, the rated capacity of the filters was reduced from a peak flow of six mgd per filter bank to
only 3.75 mgd. However, operations staff has stated that the stainless-steel media is much more
resistant to wear and failure, and that identifying points where the media has failed is very easy.
Despite this seeming operational and maintenance advantage, additional capacity is expected to
be needed around the year 2032 to provide full treatment of the MMDWF with one disc filter out
of service or in backwash mode.

As discussed in the previous section, by the year 2031 a portion of the treatment plant flow will
be receiving membrane treatment thus alleviating the capacity limitations on the tertiary
filtration process. Given the expected timing of the membrane intensification process, expansion
of the existing tertiary filtration process is not recommended.

6.4 Effluent Cooling — Cooling Towers and Other Considerations

As summarized in Chapters 4 and 5, the cooling tower technology’s ability to cool the water is
dependent on the wet bulb temperature. For wet bulb temperatures less than or equal to the
design of 68F, the current system can provide cooling sufficient to meet the current thermal load
for maximum weekly summertime flows of 3.7 mgd or less. If instead the maximum wet bulb
temperatures are more like the maximum predictions from the ASHRAE handbook of 73.1F, the
current system can only provide cooling sufficient to meet the current thermal load limit for
maximum weekly summertime flows of approximately 1.8 mgd or less.

Since the maximum weekly summer flows between the low flow months of July and August are
anticipated to reach 4.1 mgd by the year 2045, additional strategies would be required to comply
with this limit by the design year. Thes strategies could include:

e Reuse: The City currently has effluent filters and plans for a future MBR facility which
will allow for the production of Class A reclaimed water. For wet bulb temperatures
equal to the design wet bulb temperature of 68F, the City would need to provide reuse
for approximately 0.4 mgd of maximum weekly summertime flow during the months of
July and August under projected 2045 effluent flow conditions. If instead the wet bulb
temperature was as high as 73.1F, the City would need to provide approximately 2.3
mgd of reuse to comply with the effluent thermal load limits.
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e Shading: Several utilities in Oregon, such as Clean Water Services and the City of
Medford, have a shade program in place to help them comply with their effluent thermal
load limit. Through these programs, the utilities plant trees along rivers to provide
natural shading and thermal load credits which can be used to meet their effluent limits.

e Chillers: A chiller with a capacity of 700 tons downstream of the existing cooling tower
would provide the ability to cool the water below the wet bulb temperature and allow
the City to comply with their effluent thermal load limit during all but the most extreme
heat conditions under projected 2045 effluent flow conditions.

Given the impact of the actual wet bulb temperature on the maximum allowable weekly flows,
careful attention should be paid to the flows and actual wet bulb temperatures during these
months. As flows increase, the City can determine if strategies such as reuse and shading can
provide sufficient cooling to meet the anticipated effluent thermal load limit or if energy
intensive technologies such as chillers would be required.

Chillers are a technology deployed by industries and municipalities throughout North America,
including at wastewater treatment plants. They are considered a proven, reliable technology for
cooling. Chillers require power input to further cool effluent as compared to a more passive
process like evaporative cooling employed by cooling towers. As such operating costs
(electricity) are higher. Considering projected 2045 effluent flows, a chiller unit sufficient to
provide confidence that the City can avoid exceedances of the ETL limit for all conditions
except for the most extreme 1 in 100-year anticipated heat wave, may cost approximately
$3.5-4.5 million to design, procure and install. Given the availability of options including effluent
reuse and shading, it is understood the City wishes to avoid installing chillers if at all possible.
The City intends to further investigate these potential options and monitor wet bulb
temperature. If reuse or shading is not a viable, or more cost-effective option, the City may need
to install chillers to address effluent cooling needs.

In addition to the cooling capacity limits dictated by the wet bulb temperature, the existing
effluent cooling system is expected to run out of hydraulic capacity by 2036. However, prior
planning anticipated this need and space for an additional cooling tower unit (with similar size
and design parameters as the existing units) exists on-site and can be added to ensure there is
sufficient capacity to cool effluent through the end of the planning period. There is adequate
space to install a third unit, including a flanged connection to facilitate installation, as shown in
Figure 6.9. Planning level costs for an additional cooling tower are presented in Table 6.5. The
City should begin to track wet bulb temperatures and as flows increase determine whether a
third cooling tower will provide cost effective cooling. Additional detail on the cost estimate is
provided in Appendix J.
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Table 6.5  New Cooling Tower Opinion of Probable Cost

Class 5 Cost Estimate (2023)

Description Accuracy Range: -50% to + 100%

Demolition -

Mechanical $250,000

Electrical, Instrumentation, and Control Improvements $62,000

Total Direct Cost $312,000

Total Estimated Construction Cost™ $514,000

Total Estimated Project Cost? $642,000

Notes:

(1) Assumes 30% Design Contingency, 10% General Conditions, and 15% Contractor Overhead and Profit
(2) Assumes 25% Engineering, Legal, and Administrative Fees and ENR Construction Cost Index = 13473 (August 2023).

6.5 Solids Handling

The City has committed to producing United States Environmental Protection Agency Class A
biosolids at the facility using a wastewater solids dryer. The capacity evaluation of the existing
dryer unit presented in Chapter 4 concluded the nameplate capacity of the dryer unit will provide
solids drying capacity through 2045 with the following assumptions:

e The secondary treatment process at the City’s WWTP consistently produces a sludge of
appropriate quality to allow the existing dryer unit to perform optimally (consistent with
expected solids loading rates and sludge characteristics stipulated by the manufacturer
of the unit).

e The dewatering centrifuges produce a sludge feed to the dryer greater than 18 percent
solids.

e Dewatering and drying operate 24 hours per day, 7 days per week, in 2045.

The WWTP secondary treatment and sludge dewatering processes have not been performing
consistently since the 2019 thermal event due to several factors detailed further in this section. It
is difficult to assess dryer performance if secondary treatment has not been operating to meet
the assumptions summarized above. More detail on secondary treatment facilities and capacity
is provided in Chapter 4.

6.5.1 Dewatering

Centrifuges dewater thickened WAS prior to solids drying. The capacity assessment findings
presented in Chapter 4 concluded that the centrifuges have sufficient capacity with all units in
operation performing within stated minimum performance criteria. These criteria include:

e The maximum solids loading rate to a single centrifuge is 1,000 pounds total solids (TS)
per hour, per the manufacturer’s design criteria.

e The maximum hydraulic loading rate to a single centrifuge is 50 gpm, based on
discussions with the City.

e The centrifuges achieve a solids capture of approximately 90 percent and dewater solids
to between 18 and 20 percent TS.

e The centrifuges run 24 hours per day, seven days per week.

e The centrifuges must be capable of dewatering the maximum week solids load with one
unit out of service.
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Based on these criteria, the City has sufficient dewatering capacity through the year 2045, with
one unit out of service. Chapter 4 documents the capacity of the existing units but that
evaluation did not consider equipment age and expected service life. The centrifuges were
refurbished in 2021 but were installed when the plant underwent major upgrades in 2014. In
2045, the existing units will have been in service for at least 30 years. The City should plan for
their replacement. At the time of replacement, the City should evaluate the capacity of those
units based on updated solids projections.

Further, performance issues with the existing centrifuges may be the primary driver of
equipment replacement timing. Since the refurbishment in 2021, the units have struggled to
achieve a solids capture rate of 90 percent or achieve consistent performance, which inhibits
continuous operation of the dryer. Study of the liquid and solid stream processes is advised to
identify opportunities to optimize centrifuge performance. This may allow the City to extend the
time before replacement with new (potentially higher capacity) units will be required.
Alternatively, the City may need to consider replacement of the units with similar or higher
capacity units sooner.

The secondary process was modified in 2020 and has experienced extended periods during
which mixed liquor concentrations have been elevated above typical ranges for conventional
activated sludge or extended aeration processes. Given these complications with secondary
process operation and performance issues with the centrifuges, it is advised the City study the
secondary treatment and dewatering processes to confirm that the assumptions and conclusions
regarding centrifuge capacity may be relied upon. Without uninterrupted operation of these
processes over an extended time to allow analysis of performance data, it is difficult to eliminate
variables contributing to performance of the solids handling equipment (both centrifuges

and dryer).

Therefore, Carollo recommends the City consider:

e Renting portable dewatering equipment (belt filter press [BFP] or centrifuges) and begin
processing WAS from the secondary process to reduce MLSS to more typical
concentrations.

e Experimenting with different polymer chemicals or removing polymer addition
altogether from the secondary process to evaluate effect on centrifuge performance.

e Undertaking polymer chemical experimentation would be one element of a study of the
solids treatment, dewatering and solids drying processes described in Section 6.5.3.

Until the performance of the centrifuge units can be analyzed using data collected over a period
of several months of continuous, reliable operation, the limitations of the existing units remains
unclear. Therefore, this alternatives analysis does not consider dewatering technology options. A
belt filter press or screw press could also be used for solids dewatering. Both of those
technologies require significantly more footprint, process fewer solids given a comparable
footprint, and would likely not achieve the same cake solids concentrations as the centrifuges.
However, they would require less electrical power to operate and may save money on polymer
consumption. For budgeting purposes, an opinion of probable cost for replacing the existing
centrifuges is provided in Appendix K. Timing of that equipment replacement will be dependent
upon performance of the existing units. Replacement sizing will be based on an assessment of
capacity needs over the life of the new centrifuge units.
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6.5.2 Solids Dryer

The existing sludge dryer, installed as part of the 2014 WWTP improvements project, is a paddle
dryer system manufactured by ThermaFlite. Thermaflite filed for Chapter 7 bankruptcy in 2016
and its patents were subsequently sold to BCR, Inc. (BCR). In April 2019, the dryer experienced a
fire that caused extensive damage to the equipment. A subsequent condition assessment

in 2019 identified the dryer as being in extremely poor condition. Extensive rehabilitation was
performed on the unitin 2020 and the dryer was returned to service in February 2021. After
approximately 7 months of service, the dryer failed again due to a leaking rotary joint and a
damaged seal that allowed air into the dryer. Operations continues to work with BCR to replace
parts, revise the design, and troubleshoot operations, but the dryer continues to malfunction.
When the dryer was not functional, raw dewatered solids were trucked offsite to Coffin Butte
Landfill. The dryer has been repaired and is operating satisfactorily as of February 2023.

A potential ongoing issue with the existing paddle dryer is the nature of the solids produced by
the secondary treatment system. Aeration systems without primary treatment tend to create a
“sticky” sludge, particularly during winter months when an extended solids retention time may
be required resulting in an increased “sludge age”. Wastewater solids generally experience a
glue-like plastic phase in the 55 to 75 percent dry solids range, but secondary solids produced in
an extended aeration system have a plastic phase through a larger range of solids content.

As a result, the mechanical torque required to transfer solids through rotary equipment like a
paddle dryer will be higher than other types of sludges and the dryer likely requires a
considerable safety factor to achieve the rated capacity.

It was observed that during a plant upgrade in 2020, during which portions of the secondary
process were taken offline, and again during periods when the solids dryer was out of service,
solids were retained in the secondary process for a longer period than the design intent of the
facility. Retaining solids in the aeration basins resulted in MLSS concentrations as high as the
8,000 to 9,000 mg/L range and SRTs greater than six days. These ranges can be compared to the
desired operating conditions of maximum MLSS concentrations ranging from 3000 to 4000 mg/L
and SRTs ranging from five to six days.

Whether immediate replacement of the dryer unit is preferred, or it retains significant remaining
useful life, the City will eventually need to replace the unit.

Given the City’s commitment to solids drying as the preferred process to achieve Class A
biosolids, this alternatives evaluation has been prepared focusing on thermal drying options
only. The current practice of indirect drying is evaluated as well as direct drying technologies
such as belt or drum dryers. Belt and drum dryers have a more robust record of performance at
wastewater facilities, thus a switch to either of these technologies would likely result in
improved solids drying performance. However, every solids processing technology has pros and
cons. Biological, solar, and microwave drying technologies are also available and could be
evaluated in the future, although those technologies are less popular at wastewater facilities due
to technology maturity and/or footprint considerations.

Solids drying technology has benefits for plants with small footprints and Class A goals, such as
the City’s WWTP. Presumably, these were the primary reasons for selecting this technology
when the plant was upgraded and the current DBO contract was executed. However, solids
drying is labor-intensive, involves significant housekeeping, must address hazardous and
odorous air conditions, and (most importantly) carries the risk of thermal events such as fires.
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These drawbacks can be managed for a successful drying application, but the risk will always be
present.

This report evaluated the following alternatives to revise and improve the drying system:

1. Continue operating the existing BCR paddle dryer and defer replacement.

2. Modify the existing Dewatering and Drying Building to accommodate a different solids
dryer technology or a redundant dryer.

3. Construct a new dryer building with a different solids dryer technology.

6.5.2.1 Alternative 1 - Continue Operating Existing BCR Paddle Dryer

It may be possible to continue working with BCR to achieve reliable service with the existing
dryer. If this alternative is selected, an updated Solids Management Plan could be beneficial. The
revised plan could include agreements with nearby municipal wastewater treatment facilities,
compost facilities, or other entity that could receive dewatered cake during dryer downtimes.
Continuing the current practice of landfilling may be an acceptable option for the short-term but
shifts in the regulatory environment may make solids landfilling illegal, similar to the State of
California where solids landfilling is currently illegal.

6.5.2.2 Alternative 2 - Modify Existing Dewatering and Solids Dryer Building to Accommodate a
Different Solids Dryer Technology or a Redundant Dryer

While the current dryer is out of service, the City wanted to explore other options to increase the
reliability or performance of their solids drying operation. Three options are discussed below to
reuse or retrofit the existing Dewatering and Solids Dryer Building to support a different solids
dryer technology or a redundant dryer.
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Alternative 2a - Replace Existing Solids Dryer with a Similar Unit from a Different Manufacturer

It may be possible to replace the existing BCR solids dryer with an equivalent unit from a
different manufacturer. Andritz, Haarslev, Komline-Sanderson, and others manufacturer similar
indirect-type dryers. An Andritz paddle dryer was used to develop a potential configuration that
would fit within the existing Dewatering and Drying Building as shown in Figure 6.10, but other
indirect-type dryer manufacturers may also be considered during preliminary design. The
replacement unit is expected to have a similar footprint as the existing dryer, but the roof of the
building would likely need to be revised to accommodate the increased height of the new unit.

An alternative solids management protocol would be required during construction of this
alternative. Like Alternative 1, an updated Solids Management Plan is recommended to
temporarily manage dewatered cake while the existing dryer is being replaced.
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Alternative 2b - Expand Existing Dewatering and Dryer Building to Accommodate a Second Solids
Paddle Dryer

Expanding the existing Dewatering and Dryer Building west would allow a second solids dryer to
be installed. The installation of a second solids dryer building would provide redundancy to the
drying process, allowing the new unit to act as duty and the current unit to act as standby. Given
the relatively small footprint, an indirect-type dryer is likely the best selection for this space,
although alternative technologies could also be evaluated.

This alternative would require a retaining wall in the hillside west of the building. The existing
Plant Drain Pump Station located southwest of the Dewatering and Dryer Building will also need
to be modified or relocated to provide roadway access to the building expansion. However,
construction and commissioning of the second solids dryer would not affect current drying
operations, which may minimize interruptions to ongoing plant operations if the existing dryer is
returned to service before construction of this alternative.

Figure 6.11 shows the approximate building expansion footprint to accommodate the second
solids dryer.
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Alternative 2c - Replace Existing Solids Paddle Dryer with a Different Solids Dryer Technology in the
Existing Dewatering and Dryer Building

Other solids drying technologies have a reliable and proven solids drying track record compared
to the current paddle dryer technology, such as drum or belt dryers. Both drum and belt dryers
are considered “direct-type” dryers, where evaporation of water occurs by direct contact of
solids with a stream of hot air.

For rotary drum dryer systems, the major components are a wet cake bin, recycle bin, mixer,
furnace, drying drum, air/solids separator, screen, crusher, cooler, main fan, saturator, and
storage silos, although configurations differ depending on the manufacturer. The evaporation
process takes place in a horizontally mounted, slowly rotating drying drum. Dried material is
conveyed through the drum where the hot air stream comes into direct contact with wet solids,
evaporating the water contained in the solids.

For belt dryers, sludge is pumped or otherwise distributed onto a slowly moving horizontal belt
enclosed in a housing. Solids move through one or more drying chambers where moisture is
evaporated. Significant variations in belt dryer configurations exist, including the use of multiple
(stacked) belts, direct or indirect heating, upward or downward airflow, and different distribution
systems.

Relative benefits of the different dryer technologies are summarized below:

e  Drum Dryer:

- Produces uniform spherical pellets that can be marketed as a fertilizer. Spherical
pellets produced by rotary dryers can be among the most desirable biosolids
product achievable.

- Effective at drying all types of sludges, including sticky sludge that other
technologies have trouble drying.

e BeltDryer:

- Safest dryer technology due to relative low temperatures used.

Capable of using low-temperature waste heat to provide drying, if available.

For both technologies, Andritz was used as the basis for the layouts prepared in this document.

The installation of a different solids dryer system in the existing building will require a major
expansion of the building as well as relocation of the existing centrifuge equipment to
accommodate the larger footprints of the drum or belt dryer systems. Figure 6.12 shows the
required building expansion to accommodate a drum dryer system. A drum dryer was used for
this alternative because it has the largest footprint. A belt dryer system has a comparable or
slightly smaller footprint. Similar to Alternative 1, it is recommended to develop a Solids
Management Plan to temporarily manage dewatered cake while the existing building is being
modified.

Carollo recommends additional evaluation before the final selection, design, and installation of
replacement dryer equipment. A new dryer unit is expected to be a significant improvement over
the current paddle dryer installation. Regardless of the final selection, however, the additional
risk/operational effort associated with sludge drying will be present.
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Total Estimated Project Cost for Alternative 2
Cost estimates for all three options in Alternative 2 are shown in Table 6.6.

Table 6.6  Opinion of Probable Costs for Alternatives 2a, 2b, and 2c

Class 5 Cost Estimate (2023)

Description Accuracy Range: -50% to + 100%
Alternative 2a Alternative 2b | Alternative 2c
Demolition $53,000 - $93,000
Temporary Sludge Dewatering - - $1,020,000
Civil Site Improvements - $195,000 $27,000
Process | Mechanical Improvements $6,097,000 $6,625,000 $8,269,000
Building Improvements $149,000 $845,000 $2,720,000
Electrical, Instrumentation and Control $218,000 $669,000 $603,000
Improvements
Total Direct Cost $6,517,000 $8,333,000 $12,731,000
Total Estimated Construction Cost® $10,717,000 $13,704,000 $20,936,000
Total Estimated Project Cost® $13,396,000 $17,130,000 $26,170,000
Notes:

(1) Assumes 30% Design Contingency, 10% General Conditions, and 15% Contractor Overhead and Profit.
(2) Assumes 25% Engineering, Legal, and Administrative Fees and ENR Construction Cost Index = 13473 (August 2023).
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Alternative 3 - Construct New Dryer Building with a Different Solids Dryer Technology

This alternative includes constructing a new solids dryer building to accommodate a second
solids dryer and truck loadout facility. Figure 6.13 provides one feasible location south of the
headworks for the new building. Constructing a new solids dryer building would facilitate
installation of a direct-type solids dryer like a drum or belt technology, which may provide
operational and performance benefits compared to the existing technology. This alternative
would also allow continued use of the existing dryer as a potential standby unit.
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Figure 6.13 Proposed New Solids Dryer Site Plan

The following assumptions were made for this alternative’s cost estimate:

e The new dryer building will be smaller than the existing Dewatering and Dryer Building
because it does not need to house centrifuges. However, it will need to include a new
electrical room and truck loadout facility.

e Addition of a new dryer will not require significant plant electrical infrastructure
upgrades.

e Additional cake pumps will be installed in the existing Dewatering and Dryer Building to
convey cake to the new dryer building.
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The total project cost estimate for a new dryer building and associated cake pumps, conveyors,
and truck loadout are shown in Table 6.7. Additional detail on the cost estimate is provided in
Appendix J.

Table 6.7  Opinion of Probable Cost for Alternative 3
‘ Class 5 Cost Estimate (2023)

Description Accuracy Range:-50% to + 100%
Demolition -
Civil Site Improvements $398,000
Process | Mechanical Equipment $10,622,000
New Building $2,463,000
Electrical, Instrumentation, and Control Improvements $1,026,000
Total Direct Cost $14,509,000
Total Estimated Construction Cost™ $23,860,000
Total Estimated Project Cost® $29,825,000
Notes:

(1) Assumes 30% Design Contingency, 10% General Conditions, and 15% Contractor Overhead and Profit.
(2) Assumes 25% Engineering, Legal, and Administrative Fees and ENR Construction Cost Index = 13473 (August 2023).

6.5.3 Solids Drying Alternatives Comparison

As described above, recent reliability issues suggest the dryer may have a limited useful
remaining service life. However, the agreement the City has with their DBO contractor, Jacobs,
includes clauses (Section 8.3 - Managed Asset Valuations) describing the condition of assets
which are to be met at the time of contract expiration or termination. Currently the contract is
scheduled to expire September 21, 2026. The agreement includes an option to extend for an
additional five years (September 2031).

It is anticipated that some useful life will remain in the existing paddle dryer and associated
equipment in 2026. However, by 2031 the dryer will have been in place and operational for over
fifteen years. Whether the City elects to simply replace the paddle dryer with a unit of similar
size and technology or install different drying technology, it is recommended the planning and
design of those upgrades begin in 2029, or sooner if operational concerns arise.

The City has indicated a preference for implementing Alternative 2b - Expand Existing
Dewatering and Dryer Building to Accommodate a Second Solids Paddle Dryer. This affords
some backup capacity to allow the City to continue delivering Class A solids during periods of
downtime due to mechanical failure or to accommodate regular maintenance of one dryer train.
Considering issues the City has experienced with the current paddle dryer, it is advised that as
the anticipated time for dryer replacement approaches, they revisit the decision to plan around
this technology. Advancements in technology occur reqularly and equipment may be available
which would alter these preliminary recommendations.

Carollo recommends the City undertake a detailed study of the secondary sludge quality,
secondary process performance, chemical addition types and locations, and overall solids
handling process performance prior to making a final selection of the preferred dryer alternative
from the various options (1, 2a, 2b, 2c and 3) presented in this section. For purposes of capital
planning, it is assumed the City will implement Alternative 2b (installing a redundant paddle
dryer), with a study and confirmation of this selection beginning in 2029.
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6.6 Fiber Optic Cable Addition

The City desires to establish a direct connection between the City’s fiber optics network and

the WWTP. This addition consists of routing two new conduits (one spare) and fiber optic cabling
from the WWTP’s Operations Building to the site entrance, where it will then be picked up
outside of the WWTP’s boundary and tied into the City’s fiber optics network. Figure 6.14
provides one potential routing from the Operations Building to the site entrance that would
minimize impact to existing yard utilities.
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Figure 6.14 Proposed Fiber Optic Cable Addition

A cost estimate for the fiber optics conduit addition and associated costs are shown in Table 6.8.
Additional detail on the cost estimate is provided in Appendix J.

Table 6.8  Fiber Optic Cable Addition Opinion of Probable Cost

Class 5 Cost Estimate (2023)

Description
Accuracy Range: -50% to + 100%
Trench and Backfill $11,900
Two Conduits and One FO Cabling $15,800
Total Direct Cost $28,000
Total Estimated Construction Cost® $46,000
Total Estimated Project Cost? $60,000
Notes:

(1) Assumes 30% Design Contingency, 10% General Conditions, and 15% Contractor Overhead and Profit.
(2) Assumes 25% Engineering, Legal, and Administrative Fees and ENR Construction Cost Index = 13473 (August 2023).

Alternatives recommended for implementation are summarized together with additional WWTP
needs (rehabilitation and replacement of existing equipment) in Chapter 7.
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Chapter 7
RECOMMENDED ALTERNATIVE

7.1 Introduction

This chapter outlines the recommended alternatives for improvements to the City WWTP. The
capacities of the liquid and solids processes for the WWTP were assessed in Chapter 4. Detailed
information about the methodology and conclusions of condition assessments and alternatives
considered can be found in Chapters 2 and 6 respectively.
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7.2 Summary

Table 7.1 summarizes the upgrades required through the planning period. As shown in Table 7.1,
within the planning period (through 2045) increased capacity will be needed in the secondary
treatment process, specifically additional process volume in the form of a new aeration basin as
well as aeration blower capacity and intensification utilizing membrane bioreactor technology.
Within the next five years, Secondary Clarifiers Number (No.) 1 and No. 2 will require new
mechanisms. Table 7.1 also identifies replacement of aging equipment or equipment that has

not been performing as desired.

Table7.1

Unit Process

Recommended Plan Through the Year 2045

Year
Upgrade
Required

Trigger

Aeration Basins and Blowers New Aeration Basin and Blower 2027 Capacity
Secondary Clarifiers New Mechanisms 2027 Condition
Secondary Treatment New MBR and Support Facilities 20321(’)2239’ Capacity
. . Replace Standby UV Equipment 2025, .
Disinfection Replace UV System Equipment 2040 Condition
Outfall Outfall Improvements 2040 Capacity
Effluent Cooling Tower New Cooling Tower 2036 Capacity
WAS Thlckenlng/§torage, TWAS Dewaterln.g I.Derf.ormance 2025 Condition
Storage, Dewatering Centrifuges Optimization
. . . Replace Centrifuge and "
&)
Dewatering and Thickening GBT Equipment 2033 Condition
Biosolids Drying®? Replace Dryer Equipment 2031 Condition
Communication/IT Fiber Optic Cable Addition 2025 Condition
Support Buildings Seismic Improvements 2026 Condition
Support Buildings Geotechnical Foundation 2026 Condition

Mitigation

Notes:

(1) The centrifuges installed with the City’s 2014 upgrade project have exhibited inconsistent performance in recent months.
The City recently refurbished these units and expects they will provide sufficient capacity through 2042. However, by that
time, the units will have been in service for over 30 years. It is recommended the City plan for replacement of these units
during the planning horizon of this Master Plan. Assuming replacement occurs in the mid-2030's the City should reassess
capacity needs of those units beyond the 2045 horizon, consistent with the expected service life of the new equipment.

(2)  Analysis has concluded that the existing solids dryer equipment has sufficient capacity through 2045. As with the
dewatering centrifuges, the dryer equipment will soon have been in operation for a decade and is approaching the end of
its useful life. It is recommended the City plan for replacement of the dryer during the planning horizon of this Master
Plan.

Abbreviations: CIP - capital improvement plan.
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Chapter 4 presents a summary of detailed capacity analyses conducted for this Master Plan. The
years in which key processes are projected to exceed capacity are presented in Figure 7.1. The
green line illustrates projected MM BOD triggers for existing and proposed new secondary
treatment facilities. Projected PHF is shown in blue indicating capacity exceedance of the
cooling tower and certain elements of plant hydraulics. Prior to the year of projected
exceedance, planning, design, and construction activities will be required to allow upgrades to be
commissioned to prevent capacity exceedances. It is important to note that the timing of
improvements should be driven by the rate of growth in influent flow and load. Dates indicated
in Figure 7.1 and elsewhere in this document should be considered best, conservative estimates
based on projections presented herein and professional judgement.

25,000

2039 Projected Planning Period
Population Service Area Population

(44,610) (50,388)
23,000 19
New MBR Phase 2

(MM BOD ~19,548 ppd
MM TSS ~ 15,936 ppd)

21,000 2031 Projected
Population
2027 Projected (35,491) v
Population New MBR Phase 1
(31,656) (MM BOD ~15,360 ppd

19,000
New Aeration Basind MM TS5 ~ 12,578 ppd)

Secondary Treatment
Capacity Exceeded
(MM BOD ~13,530 ppd
MM T$S 11,130 ppd )

New MBR Phase 3
(MM BOD ~21,854 ppd | 15
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17,000 2044 Projected
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a (49,457) B
§ uv ’ =
= 15,000 Plant Hydraulics 13 T
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9
9,000
7
7,000
e Influent Max, Month 80D
e Influent Peak Hour Flow
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5,000 5
2020 2025 2030 2035 2040 2045

Figure7.1  Capacity Trigger Graph

7.3 Recommended Improvements

The WWTP improvement recommendations are based on the evaluation and conclusions
previously described in Chapter 2 - Condition Assessment and Tier 1 Seismic Analysis Summary,
Chapter 4 - Capacity Analysis, and Chapter 6 - Alternative Development and Evaluation. The
seismic improvements are also described in Chapter 2, and Appendix D includes Carollo's
complete seismic evaluation report.
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7.3.1 Liquid Treatment System Improvements

The recommended capacity and condition improvements for the major liquid stream unit
processes through 2045 are summarized below:

New Aeration Basin: In the next few years, the MLSS concentration in the aeration
basins is projected to exceed 4,000 mg/L, which will require the addition of secondary
treatment capacity. An additional aeration basin would increase capacity by providing
more volume, which would result in a lower overall MLSS concentration and lower solids
loading rates on the secondary clarifiers. The City should begin re-evaluating capacity
and planning for expansion when the max month influent biochemical oxygen

demand (BOD) reaches approximately 13,500 ppd, which is estimated to occur in 2027.
Additional aeration blower capacity will be required to provide sufficient air when a new
basin is added. The recommended plan includes addition of a seventh blower and
conversion of one of the existing blowers. The new and converted blowers would have a
capacity of 3,000 scfm each.

New MBR and Support Facilities: To provide the projected secondary treatment
capacity required in 2045, a fourth aeration basin will not be sufficient. In fact, as
described in greater detail in Chapters 4 and 6, the City will need to intensify the
secondary treatment process. The process selected for this intensification is MBR
technology which the City intends to phase in over time as capacity demands dictate.
Eventually membrane treatment will eliminate the need for secondary clarification and
tertiary filtration altogether. Phasing the MBR improvements over the planning period
anticipates reliance on clarifiers and tertiary filters for some time. In addition to the core
membrane facility, which will involve construction of a new building and five membrane
reactor basins, the City will need to install fine screens to protect the membrane units
themselves and additional blower capacity to provide sufficient aeration through 2045.
The first phase of the MBR upgrade is anticipated to be in place around 2031, with the
third phase of the upgrade for this planning period (through 2045) needed some time
around 2044. The phased approach to intensification with MBR technology positions the
City to address needs beyond projected 2045 loading, or if limitations on effluent
discharges to the Willamette River become more stringent. Plans for the MBR
infrastructure buildings and support facilities anticipate these potential needs to
minimize significant site work or building/structure construction at that time.

New Secondary Clarifier Mechanisms: From April 19 to April 21, 2022, Ovivo
completed a field service report of the plant’s secondary clarifiers No. 1 and No. 2. While
both units were in operating condition, a couple repairs are needed. The recommended
repairs include drive controls for both units, new skimmers for both units, squeegees for
both tanks rake arms, energy dissipating inlet chains, one motor and reducer assembly,
and one skimmer arm assembly. The detailed Ovivo Field Service Report is included in
Appendix C. In addition to requiring repairs, both secondary clarifiers have been in
service for 25 years, so new secondary clarifier mechanisms are recommended due to
age.

Trojan UV 4000 System: While only used as a backup to the existing Suez UV system,
the Trojan system’s human-machine interface (HMI) has errors that prevent it from
showing the status of the lamps in module 3, and its overall condition is mostly
unknown. Additionally, this backup UV system predates the WWTP’s 2014 Upgrade, so

oy
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the system is no longer supported. The City’'s contract operations team (Jacobs) have
concluded that replacement of this system is recommended and are currently pursuing
this course of action. When this replacement occurs, the capacity of the backup UV unit
is expected to increase. Regardless the capacity of the UV process is predicted to be
exceeded after 2040. By that time, both existing (newer) Suez UV equipment and the
replacement unit(s) for the backup Trojan system will have exceeded, or be approaching
their expected service life. Although Jacobs is initiating the initial backup system
replacement, it is still included in the recommended WWTP CIP for budgeting purposes.
Since the replacement of the Trojan 4000 UV system backup equipment is driven by
condition needs, costs were not previously presented in Chapter 6 of this Master Plan
and are provided in Appendix K.

Outfall/Plant Hydraulics: The Jacobs Hydraulic Analysis TM (Appendix H) found that
under projected 2045 PHF conditions certain process and effluent piping may be
hydraulically deficient. At PHF 17.6 mgd and assuming a 0.8 mgd recycle scenario the
headworks screens and grit removal systems are expected to be unsubmerged.
However, upsized piping is expected to be necessary to convey flow from the headworks
to the secondary process under these conditions. These hydraulic deficiencies are
expected to be addressed with the phased MBR upgrades described elsewhere. The
24-inch piping between MH-B (downstream of the UV disinfection process) and the
42-inch pipeline downstream of MH-D2, but upstream of the Willamette River
outfall/diffuser, is a hydraulic restriction under the PHF 17.6 mgd and 0.8 mgd recycle
scenario. This outfall piping improvement is included in the recommended WWTP CIP
by the year 2040, once plant hydraulics exceed a PHF of 16 mgd. There are several
options that could relieve the restriction and are further discussed in the Jacobs analysis
found in Appendix H.

New Cooling Tower Unit: The existing effluent cooling system is expected to run out of
firm capacity by 2036. However, prior planning anticipated this need and space for

an additional cooling tower unit (with similar size and design parameters as the

existing units) exists on-site and can be added to ensure there is sufficient capacity to
cool effluent through the end of the planning period. There is adequate space to insert a
third unit including a flanged connection installed in anticipation of this need.

The recommended liquid stream improvements will provide additional capacity. Addition of
MBR facilities and equipment will significantly alter the liquid stream biological treatment
process configuration. Figure 7.1 illustrates this future configuration in a simplified process flow
diagram. More detailed process flow schematics of current WWTP processes are provided in
Appendix G.

7.3.2 Solids Treatment System Improvements

The recommended improvements for the major solids stream unit processes through 2045 are
summarized below:

Dewatering and Thickening: As detailed in Chapter 6, the dewatering system has
sufficient capacity through the year 2042 with one unit out of service. By the year 2042
though, the existing centrifuge and GBT units will have been in service for at least

30 years. Therefore, the City should plan for their replacement before 2045 with the new
units sized for updated projected solids loading. Timing of the dewatering equipment
replacement will depend upon performance and wear of the existing units. For
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budgeting purposes, an opinion of probable cost for replacing the existing centrifuges is
provided in Appendix K and included in the WWTP CIP. Current CIP costs assume a
slightly larger unit to account for the potential for updated solids loading projections to
exceed the capacity of the existing units over the life of the replacement units. Larger
units also provide enhanced flexibility to effectively dewater more difficult sludges,
reduce operational periods, and provide increased resiliency to plant upsets.

e Solids Dryer Improvement: As discussed in Chapter 6, the existing solids dryer capacity
appears sufficient through 2045. However, in recent years the equipment has not
functioned reliably. Due to the history of operational issues and failures, as well as the
fact the unit will have been in operation for over 30 years by 2045, the City has chosen to
plan for the replacement of the dryer unit during the planning horizon of this Master
Plan. Several alternatives to replace the existing paddle dryer unit were considered and
presented in Chapter 6. For the purposes of capital planning, this Master Plan assumes
the City will expand the existing Dewatering and Dryer Building to the west to allow
installation of a second solids paddle dryer, with the existing dryer remaining available
as a redundant unit after refurbishment. The City plans to evaluate the preferred dryer
replacement approach beginning in 2031. This future study will likely assess the
suitability of an indirect-type dryer given the space constraints. The City will adjust
budgetary projections for the dryer replacement as appropriate based on the results of
this future study.

A process flow diagram illustrating the solids treatment process is shown in Figure 7.2.

oy
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7.3.3 Seismic and Geologic Hazard Recommendations

Prior to the seismic evaluation discussed in Chapter 2, Carollo’s subconsultant, Northwest
Geotech Inc. (NGI), conducted a geologic hazard assessment of the City’s WWTP. The
assessment determined that the WWTP’s primary site hazard is the differential settlement that
may be caused by soil piping. In 2023, NGI conducted a survey to map existing cracks in
structures and identified previous sinkholes and settlement repairs to help prioritize areas for soil
piping risk reduction. The City intends to evaluate the need and extent of ground improvement
for WWTP structures during preliminary design of seismic upgrades identified in Chapter 2.
Accordingly, an allowance for future foundation mitigation measures of $2 million is included in
the City’s CIP. The City will also consider ground improvement on future projects involving new
or existing structures, as appropriate. NGI's complete technical memoranda can be found in
Appendices E and F, with more details regarding the geologic hazard assessment and survey
outlined in Chapter 2.

In 2021 Carollo performed a seismic evaluation and analysis of the City’s WWTP, as detailed in
Chapter 2. First, a Tier 1 (Screening) seismic evaluation was completed to identify potential
deficiencies and needs for additional analysis, which identified five older structures for further
investigation. This plant was upgraded in 2014, so much of the infrastructure was designed in
accordance with the 2010 Oregon Structural Specialty Code (OSSC) and follows modern seismic
design and detailing. The Tier 2 (deficiency-based evaluation and retrofit) seismic evaluation
included the five structures identified during the Tier 1 evaluation, which are the:

e Operations building.

e Process gallery.

e Workshop.

e Aeration basins and stabilization basins.
e Sludge storage basins and biofilter.

Table 7.2 below summarizes the number of seismic deficiencies identified for each structure and
provides a cost estimate for each structure. No deficiencies were found for the aeration basins
and biofilter structures. The only potential deficiency identified for the stabilization and sludge
storage basins was a potential freeboard deficit, which is detailed further in Chapter 2 and
Appendix D.

Table7.2  Summary of Estimated Retrofit Opinion of Probable Cost

Structure N Def.i(.:iencies Class 5 Cost Estimate (2023)
Identified Accuracy Range:-50% to + 100%

Operations Building 7 $688,200

Process Gallery 3 $48,100

Workshop 4 $122,700

Overall Plant (Non-Structural) 3 $6,100

Total Estimated Construction Cost $865,100

Total Estimated Project Cost® $1,082,000

Notes:

(1) Assumes 25% Engineering, Legal, and Administrative Fees (ELA) and ENR Construction Cost Index = 13473 (August 2023).

FINAL | DECEMBER 2023 | 7-9



CITY OF WILSONVILLE | WASTEWATER TREATMENT PLANT MASTER PLAN | CHAPTER 7

7.3.4 Fiber Optic Cable Addition

The City would like to install a direct connection between the City’'s fiber optics network and
the WWTP. As presented in Chapter 6, this addition consists of routing two new conduits

(one spare) and fiber optic cabling from the WWTP’s Operations Building to the Site Entrance,
where it will then be picked up outside of the WWTP’s boundary and tied into the City’s fiber
optics network. The estimated cost for this addition is included in Chapter 6 and the WWTP CIP.

7.4 Site Plan

Detailed site plan layouts are presented for improvement alternatives considered in Chapter 6.
A site plan depicting the collective recommended improvements is presented here in Figure 7.3.

7.5 Planning Level Opinion of Probable Cost and Phasing

Summaries of opinions of probable costs and anticipated phasing for the recommended
improvements are provided in Table 7.3. Estimates of each of the projects presented within the
table with component element breakdown, including contingency and soft costs, are presented
elsewhere in this Master Plan. Contingency factors included in cost opinions are considered
reasonable for the facility planning stage to account for "known” elements of project scope. This
allowance does not anticipate potential project specific risks, such as market conditions at time
of implementation, unknown construction conditions (rock, groundwater etc.) that may be
revealed during design (detailed field investigations) or construction, or change orders which
may arise as a result.

7-10 | DECEMBER 2023 | FINAL

( cg"‘ "ﬂw



CHAPTER 7 | WASTEWATER TREATMENT PLANT MASTER PLAN | CITY OF WILSONVILLE

New Aeration Basin

Additional Aeration Blowers
New Fine Screens

New Emergency Generator
New MBR Facility

New Cooling Tower

Replace Gravity Belt Thickeners
Replace backup UV system
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Replace Solids Dryer &
Centrifuges

E E Replace Clarifier 1 & 2
mechanisms

E Seismic retrofits of buildings
New fiber optic connection

"< Solids process study

Figure7.3  Proposed WWTP Improvements Site Plan
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Table7.3 ~ WWTP Recommended Alternative Opinion of Probable Cost and Phasing

Plant Area Project® Opinion of Probable Cost® Approximate Year Online
Solids Handling Dewatering Performance Optimization $150,000 2025
Communications/IT Fiber Optic Cable Addition $60,000 2025
UV System Backup UV System Improvement $1,705,000 2026
Support Buildings Seismic Improvements $1,082,000 2026
Support Buildings Geotechnical Foundation Mitigation $2,000,000 2026
Secondary Treatment New Conventional Aeration Basin and Blower $10,222,000 2027
Secondary Treatment New Secondary Clarifier Mechanisms $1,775,000 2027
Secondary Treatment New MBR, Blowers and Fine Screens (Phase 1) $69,727,000 2031
Solids Handling Solids Dryer Improvement $17,130,000 @ 2033
Solids Handling Existing Centrifuge and GBT Replacement $3,701,000 “© 2033
Cooling Towers New Effluent Cooling Tower $642,000 2036
Secondary Treatment Additional MBR and Blower Capacity (Phase 2) $2,330,000 2039
UV System UV Equipment Replacement $2,571,000 2040
Outfall Outfall Improvements $1,244,000 2040
Secondary Treatment Additional MBR and Blower Capacity (Phase 3) $8,117,000 2044
TOTAL $122,456,000
Notes:

White rows indicate projects that are in the City’s 5-year CIP and blue rows indicate projects that are outside the 5-year CIP window.
(1) Details of each project can be found in Chapter 2 or Chapter 6 of this Master Plan.
(2) The estimated opinion of probable costs include the construction costs plus ELA (or soft costs). Details on the estimated project costs can be found in Chapter 2 or Chapter 6 of the plan, with
the exception of costs for the backup UV system and centrifuges which are presented earlier in Chapter 7. All costs presented are based on an August 2023 ENR index of 13473.
(3) Asidentified in Chapter 4, the secondary treatment process at the Wilsonville WWTP is expected to require additional capacity by the year 2027. Since design and construction of a new
aeration basin may take longer than the year 2027, the City will likely need to operate at SRTs lower than 5 days during the maximum week condition if growth occurs as predicted in Chapter 3.
(4) Forbudgeting purposes, the Option B centrifuge cost from Table H-2 in Appendix K is used for the project cost summary and the CIP.
(5) Replacement timing dependent upon satisfactory equipment performance.
(6) The centrifuges installed with the City’s 2014 upgrade project have exhibited inconsistent performance in recent months. The City recently refurbished these units and expects they will provide
sufficient capacity through 2042. However, by that time, the units will have been in service for over 30 years. It is recommended the City plan for replacement of these units during the planning
horizon of this Master Plan. Assuming replacement occurs in the mid-2030’s the City should reassess capacity needs of those units beyond the 2045 horizon, consistent with the expected

service life of the new equipment.

(7)  The existing solids dryer has sufficient capacity through 2045. As with the dewatering centrifuges, the dryer equipment will soon have been in operation for a decade. It is recommended the
City plan for replacement of the dryer during the planning horizon of this Master Plan. The City plans to replace the existing dryer with a new piece of equipment using similar technology and
potentially rehabilitate the existing unit to serve as a backup. See Alternative 2B, Chapter 6.
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7.6 Project Schedule and Phasing

Figure 7.4 presents a summary of the recommended project phasing for the 20-year CIP. The
necessary planning and design phases of work for each project would need to precede the listed
dates to allow for these improvements to be operational by the listed date.
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Figure7.4 Recommended Project Phasing Schedule
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7.7 Financial Analysis — Capital Improvement Plan

The expected cash flow for the planning period was determined for the recommended
improvements summarized in Table 7.4. The cash flow through 2045 is summarized in Table 7.4,
which includes an escalation rate of three percent. The peak expenditure is approximately
$55,434,000 in 2030. The projected CIP expenditures through 2045 are also visually shown in
Figure7.5.
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Figure7.5  Projected 20-Year CIP Expenditures
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Table7.4  Cash Flow Summary®®

By Project ‘ 2028 ‘ 2029 ‘ 2030 ‘ 2031 ‘ PAVEY ‘ 2033 ‘ PAVEL ‘ PAER) ‘ 2037 ‘ 2038 ‘ PAVEL) ‘ 2040 ‘ 2042 ‘ 2043 ‘

2044- Project
2045 Total

Dewatering

Performance $167,000 - - - - - - - - - - - - - - - - - $167,000
Optimization

Backup UV

System $363,000 $1,565,000 - - - - - - - - - - - - - - - - $1,928,000
Improvement

Fiber Optic
Cable Addition

$63,000 - - - - - - - - - - - - - - - - - $63,000

Seismic

Improvements $131,000 $1,094,000 ) ) ) . . ) - - - - - - - - - - $1,225,000

Geotechnical
Foundation $302,000 $2,527,000 - - - - - - - - - - - - - - - - $2,829,000
Mitigation

New Aeration
Basin + Blower
+ Retaining
Wall

$115,000  $1,356,000  $8,819,000  $1,613,000 - - - - - - - - - - - - - - $11,903,000

New Secondary
Clarifier = $21,000 $2,067,000 = = - - - - - - - - - - - - - $2,088,000
Mechanisms

MBR Phase 1 +

2 Blowers +

Fine Screens + - - - $6,767,000  $25,449,000 $55,434,000 - - - - - - - - - - - - $87,650,000
Electrical

Upgrades

Solids Dryer

- - - - - - $1,812,000 $4,716,000 $17,050,000 - - - - - - - - - $23,578,000
Improvement

Existing
Centrifuge and
GBT
Replacement

Cooling Tower = = = = = = - - - $101,000 $846,000 - - - - - - - $947,000

MBR Phase 2 +
2 Blowers

- - - - - - $393,000 $3,746,000 $912,000 - - - - - - - - - $5,051,000

- - - - - - - - - - - $297,000 $3,468,000 - - - - - $3,765,000

UV Equipment
Replacement
Outfall

Improvements
MBR Phase 3 +
2 Blower

Total $1,141,000 $6,563,000 $10,886,000 $8,380,000 $25,449,000 $55,434,000 $2,205,000  $8,462,000 $17,962,000 $101,000 $846,000 $297,000 $3,968,000 $4,739,000 $1,153,000 $1,197,000 $14,009,000 - $162,972,000

Notes:
(1) Costsin this table reflect application of a 3% per year escalation over the planning period. Costs elsewhere in this Chapter are indexed to August 2023.
(2) No expected cash flow in the years of 2036, and 2041. (Not shown in table).

= = = = = = = = = = = = $337,000 $3,193,000 $777,000 - - - $4,307,000

- - - - - - - - - - - - $163,000 $1,546,000 $376,000 - - - $2,085,000

; ; . . ) ; - : - : : : ; - - $1,197,000  $14,009,000 - $15,206,000
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Appendix A
JACOBS CONDITION ASSESSMENT 2019
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Appendix B
BROWN AND CALDWELL CONDITION

ASSESSMENT 2019
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Appendix C
OVIVO FIELD SERVICE REPORT
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