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Acronyms
BOD biochemical oxygen demand
CIP clean-in-place
CMAB complete-mix aeration basin
CYy cubic yards
EDU equivalent dwelling unit
FPS Facility Planning Study
gpcd gallons per capita per day
gpd gallons per day
GPM gallons per minute
gfd gallons per square feet per day
IDAPA Idaho Administrative Procedures Act
&C Instrumentation and Controls
MBR membrane bioreactor
mg/L milligrams per liter
MGD million gallons per day
MLSS mixed liquor suspended solids
O&M operations and maintenance
Ib/cap/d pounds per capita per day
Ib/d pounds per day
RAS return activated sludge
SBR sequencing batch reactor
SF square feet
TKN total Kjeldahl nitrogen
TP total phosphorus
TSS total suspended solids
WAS waste activated sludge
WRF Water Reclamation Facility
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1 Introduction

A new housing development is proposed for the Wood River Valley located between the cities of
Hailey and Bellevue. This proposed development could add approximately 1,000 to 1,200 homes to
the area. Bellevue’s wastewater treatment facility will not be able to adequately treat the full flow
from the proposed development, but both Hailey and Bellevue understand the need for additional
housing in the area. The City of Hailey is considering a split of utility servicing with the City of
Bellevue. This could add up to 800 homes to the City of Hailey’s sewer collection system with
wastewater treatment at the Woodside Water Reclamation Facility (WRF).

The location for the new development is south of the Hailey city limits and was not considered inside
the impact planning area in the Hailey Facility Planning Study (FPS) (HDR 2021). The implication is
an acceleration of the implementation improvements planned during the 20-year period. The
biological treatment system is nearing capacity without the addition of the development, so adding
homes that weren’t planned for in the FPS would require upgrades to the biological system to occur
sooner. This Technical Memorandum evaluates the impact on the planning period flows, the
possible phasing of the membrane bioreactor (MBR) process upgrade, and the order of magnitude
construction cost.

1.1 Coordination with Facility Plan

The FPS identified the maximum hydraulic capacity of the sequencing batch reactor (SBR) system
(with one SBR out of service) at 0.77 million gallons per day (MGD). With both SBRs in service, the
maximum treatment capacity, or firm capacity, is 1.4 MGD (limited by biological nitrification). The
single SBR flow limitation (0.77 MGD) can be increased by providing shelf spare parts for all critical
components. This includes a spare SBR recirculation pump and spare critical SBR valves (and
actuators). The limitation to the shelf spares concept is ultimate failure of the existing ductile iron
piping itself, which was installed in 2000. It is expected that this vulnerability could heighten as the
piping reaches 30 to 50 years of service, which could occur as soon as 2030.

The shelf spare approach increases the existing system reliability and allows more time before the
biological SBR system capacity is reached. The FPS identified conversion to membrane bioreactor
(MBR) technology when the SBR reaches capacity. We do not recommend pushing the capacity to
the edge of SBR capability at 1.4 MGD. This does not allow time for design and construction.
Instead, we recommend design when the flows reach 85 percent of the firm capacity so construction
can be completed prior to reaching 1.4 MGD. This means the secondary treatment system needs to
begin the upgrade process once the peak day flow to the SBRs reaches 1.19 MGD.

The FPS projected the peak day flow to reach this 85 percent level by year 2033. The additional flow
added by the proposed development means the Woodside WRF will reach a peak day flow of 1.19
MGD sooner, in about year 2030. It is our opinion that operating a 30-year-old biological treatment
system at full capacity will be challenging and presents a higher risk of discharge permit limit
violations.

The additional flow from the proposed development was generated using wastewater flows per

equivalent dwelling unit (EDU) from similar developments across the state of Idaho and additional
loads using the per capita loads from the FPS. Table 1 outlines the current, 10-year, and 20-year
projections for influent flow and load to the Woodside WRF based on the original FPS projections.
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Table 1. Future Flow and Load Conditions per FPS

2022 | 20322 20422
Parameter Units Average Peak Peak Peak Average Peak Peak Peak Average Peak Peak Peak
Annual Month Day Hour® Annual Month Day Hour Annual Month Day Hour?
Flow MGD 0.60 0.74 | 092 | 1.79 0.77 0.94 118 | 2.18 0.98 1.21 151 | 2.67
BOD Ib/d 1,524 1,885 | 2,352 - 1,952 2,414 | 3,013 - 2,501 3,092 | 3,859 -
mg/L 305 307 306 - 305 307 306 - 305 307 306 -
1SS Ib/d 1,524 1,959 | 2,729 - 1,952 2,508 | 3,495 - 2,563 3,213 | 4,477 -
mg/L 305 319 355 - 305 319 355 - 313 319 355 -
TKN Ib/d 286 387 569 - 367 495 729 - 469 635 933 -
mg/L 57 63 74 - 57 63 74 - 57 63 74 -
P Ib/d 44 79 172 - 56.3 101 221 - 72.1 129 282 -
mg/L 8.8 128 | 224 - 8.8 128 | 224 - 8.8 128 | 224 -

"Projected 2022 flow values based on projected growth rate of 2.5 percent from FPS. Actual 2022 data (January to August) follows projected trends.

2Flow and load based on projected growth rate of 2.5 percent from FPS.
3 Calculation based on population: Peak Hour (MGD) = (18 + (Pop /1000 )~ 0.5)/ (4 + (Pop /1000 )~ 0.5) * Average Annual (MGD). (Fair 1954)
MGD = million gallons per day; Ib/d = pounds per day; mg/L = milligrams per liter; BOD = biochemical oxygen demand; TSS = total suspended solids; TKN = total
Kjeldahl nitrogen; TP = total phosphorus
Table 2 outlines the values used to estimate the added flows and loads that would be generated by

the development.

Table 2. Flow and Load Criteria

Parameter Value Units \

Flow (per EDU) 200 gpd/EDU

EDUs Serviced 800 EDU

Flow (per capita) 66 gpcd

Additional Population’ 2,425 persons

BOD 0.163 Ib/cap/d

TSS 0.163 Ib/cap/d

TKN 0.0306 Ib/cap/d

TP 0.0047 Ib/cap/d

' Estimated: 200 gpd/EDU * 800 EDUs = 160,000 gpd / 66 gpcd = 2,425 persons.
EDU = equivalent dwelling unit; gpd = gallons per day; gpcd = gallons per capita per day;
Ib/cap/d = pounds per capita per day; BOD = biochemical oxygen demand; TSS = total

suspended solids; TKN = total Kjeldahl nitrogen; TP = total phosphorus

As seen in Table 2, the EDUs serviced increases the flow and load based upon 2,425 persons.
Table 3 presents the projected flow and load that the Woodside WRF will receive if it accepts
wastewater from 800 homes in the proposed development. These values are separate from the

estimated 2.5 percent growth through the planned development within the service area of Hailey.
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Table 3. Flow and Load Added by Proposed Development

Parameter Value Units \
Flow 0.16 MGD
BOD 395 lb/d
1SS 395 lb/d
TKN 74 lb/d
TP 11 lb/d

R

MGD = million gallons per day; Ib/d = pounds per day; BOD = biochemical oxygen demand;

TSS = total suspended solids; TKN = total Kjeldahl nitrogen; TP = total phosphorus
The updated design parameters based on additional flow and load from the proposed development
are presented below in Table 4. The proposed development is anticipated to start construction in
2025 and grow based on the projected rate described below.

Table 4. Updated Future Flow and Load Conditions with New Development

Current' | 2032 2042
Parameter Units Average Peak Peak Peak Average Peak Peak Peak Average Peak | Peak
Annual Month Day Hour? Annual Month Day Hour? Annual Month | Day
Flow MGD 0.60 0.74 | 092 | 1.79 0.85 1.04 1.30 | 2.41 1.12 1.38 1.73 | 3.06
50D Ib/d 1,522 1,885 | 2,352 - 2,092 2,666 | 3,327 - 2,775 3,538 | 4,415 -
mg/L 305 307 306 - 296 307 306 - 296 307 306 -
78S Ib/d 1,536 1,959 | 2,729 - 2,092 2,770 | 3,860 - 2,775 3,676 | 5,122 -
mg/L 308 319 355 - 296 319 355 - 296 319 355 -
TKN Ib/d 265 387 569 - 393 547 805 - 521 726 | 1,068 -
mg/L 53 63 74 - 56 63 74 - 56 63 74 -
P Ib/d 41 79 172 - 60.3 111 244 - 80.0 148 323 -
mg/L 8.2 128 | 224 - 8.5 128 | 224 - 8.5 128 | 224 -

"Projected 2022 flow values based on projected growth rate of 2.5 percent from FPS. Actual 2022 data (January to August) follows projected trends.
2 Calculation based on population: Peak Hour (MGD) = (18 + ( Pop /1000 ) 0.5 )/ (4 + (Pop /1000 ) * 0.5 ) * Average Annual (MGD). (Fair 1954)

MGD = million gallons per day; Ib/d = pounds per day; mg/L = milligrams per liter; BOD = biochemical oxygen demand; TSS = total suspended solids; TKN = total

Kjeldahl nitrogen; TP = total phosphorus

The increased flow and load will reduce the amount of time before the SBR secondary treatment
system reaches its firm capacity (1.4 MGD) by about three years. The following assumptions were
made to generate the timelines:

* Development begins construction in 2025
» Development reaches 25 percent of buildout in 2027 (200 of 800 homes occupied).
» Development reaches 50 percent of buildout in 2032 (400 of 800 homes occupied).

» Development reaches 100 percent of buildout in 2045 (all 800 homes occupied).
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Two alternatives were evaluated regarding the implementation of the planned MBR improvements.
The alternatives are described below.

Alternative 1 — Delayed implementation of full MBR by constructing a sidestream MBR system
allowing parallel operation of MBR and SBR. The construction schedule for Alternative 1 is as
follows:

» Sidestream MBR (Phase 1) under design in 2027. Construction begins in 2028 and
completed in 2029 (approximately 2 years for project completion).

« Full MBR conversion (Phase 2) under design in 2033. Construction begins in 2034
(completion in 2035). SBR #1 taken offline in 2035 for aeration train conversion.

» Critical for full MBR conversion before peak day flows reach 1.50 MGD.

Alternative 2 — Construct full MBR to avoid operating two biological processes. The construction
schedule for Alternative 2 is as follows:

* MBR design underway in 2026. Construction of the MBR building and membrane tanks
begins in 2027 and completed in 2028.

« SBR #1 taken offline in 2029 for aeration train conversion, and SBR #2 converted to
complete-mix aeration basin (CMAB) used with the new membrane system. Construction
completed in 2029.

» Critical for SBR #1 to be converted before peak day flows reach 1.40 MGD.

Figure 1 depicts the biological system upgrade timeline without impact from the housing
development. Figure 2 depicts the biological system upgrade timeline with impact from the housing
development for Alternative 1.

Figure 3 depicts the biological system upgrade timeline with impact from the housing development
for Alternative 2. Alternative 1 uses a multi-phase approach to MBR implementation whereas
Alternative 2 uses a single-phase approach. A comparison of the timelines reveals the time-related
impact to the capacity available at the Woodside WRF, with and without the development impact.
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Figure 1. Biological System Upgrade Timeline — Without Development Impact
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Figure 2. Biological System Upgrade Timeline — With Development Impact (Alternative 1)
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1.2  Alternative 1 — Staged Conversion to MBR (Phase 1)

1.2.1  Short-Term Phasing

Phasing SBRs with MBRs is difficult. This is due to: 1) SBRs are batch-operated, where MBRs are
continuous flow operation, and 2) SBRs cannot be reduced to single basin operation without
sacrificing performance. Taking one SBR offline to convert it to an aeration basin will compromise
the Woodside WRF’s ability to treat current peak day flows. Therefore, the aeration basin capacity
needs to be added instead of using one of the SBR basins for the MBR aeration basin in the first
implementation phase.

An effective strategy to incorporate a short-term aeration basin is by installing a separate aeration
tank. A new sidestream pump can divert flow continuously from the batch tank to the new aeration
tank. An economical approach is to use a baffled bolted-steel tank. The bolted steel tank will be
insulated and utilize an interior baffle wall to create an anoxic and aerobic zone within the tank. The
sidestream aeration tank gravity discharges into the membrane tanks. The hydraulic profile also
allows the clean water separated by the membranes (i.e., permeate) to flow by gravity to the UV
disinfection channels. Tank insulation will be necessary to ensure wastewater temperatures do not
significantly drop in the bolted steel tank. An example of a bolted-steel bioreactor with an interior
baffle wall for anoxic and aerobic zones is shown in Figure 4.
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Figure 4. Bolted-Steel Bioreactor Example

The short-term MBR treatment train will be sized to treat up to 500,000 gallons per day (gpd). Two
blowers will be included in the design with one in service and one in standby. The blowers will be
sized so they can be used as lead-lag service units during the long-term MBR treatment phase.
Membranes typically have a replacement lifespan of 10 to 12 years. The membranes are contained
in separate membrane tanks. The membrane tank design will consider flows through 2049 (two
lifespans for membranes installed with Phase 1). Two membrane tanks will be used with added
space for additional membranes. An example site plan is shown in Figure 5.
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1.2.2  Alternative 1 — Staged Conversion to MBR (Phase 2)

Long-term conversion of the SBRs to MBRs will occur after the short-term membrane upgrades are
completed. SBR #1 will be converted to three anoxic/aerobic trains that flow from north to south, with
one redundant train. Three submersible pumps will be installed along the north wall of the batch tank
to distribute flow between the three trains. Aeration basin effluent will flow by gravity from the
converted tank to the MBR tanks.

The bolted steel bioreactor tank will be removed from service once the three anoxic/aerobic trains in
SBR #1 are in service. The two blowers used to aerate the temporary bioreactor will be used to
aeration the anoxic/aerobic trains, with a third blower purchased as a redundant unit as part of the
ultimate conversion to an MBR system. The temporary aeration tank will be cleaned and reused as a
reuse water storage tank. Additional capacity in the membrane tanks can be realized by adding the
third and fourth tanks and adding more cassettes.

Once SBR #1 is fully converted to three trains of aeration basins, SBR #2 can be converted to a third
aerobic digester. With full conversion, the SBR effluent equalization basin will no longer be needed.
This tank can be reserved for use as a future fourth aeration basin train. The long-term (Phase 2)
upgrade layout fully converting the Woodside WRF from SBR facility to MBR is shown in Figure 6.
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1.3 Alternative 2 - Full Conversion to MBR

The full conversion from SBRs to MBRs without an intermediate stage has several critical steps.
First, the membrane tanks and associated equipment will need to be operational before
modifications to the SBRs can begin. Next, SBR #2 will be converted to a CMAB for short-term
treatment of wastewater so SBR #1 can be taken offline and converted to MBR aeration basin trains.
This construction sequence eliminates the temporary sidestream aeration tank required in
Alternative 1.

The Alternative 2 layout is shown in Figure 7.
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2 Design Criteria

The basis for membrane tank sizing is based on the flux of wastewater through the membranes. Flux
is defined as a volumetric flow rate per unit area, typically identified as gallons per square foot per
day (gfd). Membrane units are commonly referred to as modules and cassettes; a membrane
module is the single “box” of membrane and is the smallest form of membrane available. Modules
can be stacked into many columns and rows in a combined unit called a cassette. This is how plant
conversions to MBR systems can easily retrofit or have reduced tank sizing in new construction.

Stacking the membrane cassettes allows membrane tanks to be designed for much higher flows
without significant volume increases. Larger cassettes use membranes with a much higher surface
area per volume displaced in a membrane tank, so the membrane tanks will be serviceable for flows
past the 2040 planning period without needing significant modification.

Membrane sizing is based on the flux of wastewater at peak flow conditions. The highest flux
recommended by membrane manufacturers is 30 gfd. A more conservative maximum flux of 25 gfd,
with one tank offline, will be used for design.

Membrane cassettes typically have a lifespan of 10-12.5 years, but some manufacturers have
membranes in service that were installed up to 20 years ago. To be conservative, we recommend
the WRF operating budget be based upon replacing membranes every 10 years.

2.1 Membrane Technology

The two most common types of membranes used in wastewater treatment are hollow fiber and flat
plate. Hollow fiber membranes are arranged in thousands of small, flexible hollow tubes. Flat plate
membranes have the membranes mounted around a rectangular support plate. Due to small pore
size, aeration basin biosolids are on the outside of the membranes and clean permeate flows
through the tubes or along the support plates. The mixed liquor suspended solids (MLSS) are left in
the membrane tank and pumped back to the aeration basins as return activated sludge (RAS) or
pumped to the digesters as WAS.

There are a few primary differences between hollow fiber and flat plate:
» Packing Density

o Hollow fiber is much more densely packed together than flat plate. This reduces
footprint but typically cannot handle as high of MLSS levels without reduced flux
rates (clogging issues).

* Rigidity
o Flat plate membranes are rigid due to support plate. This reduces membrane

movement (and potential for damage) but is the primary reason why flat plates have
a larger footprint.

» Cleaning

o All membrane types must be continuously submerged. Shelf spare membrane
cassettes cannot be used for redundancy or quick replacement during cleaning.

o Cleaning membranes is vital to efficient operation. Flat plate membranes are
cleaned-in-place (CIP) by back pulse dosing chemicals through the membrane into
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the tank. This process takes the modules offline for 3 hours and should occur every
3-6 months, depending on pressure drop through the membrane.

o Hollow fiber cleaning is much more rigorous. The membrane tank must either be fully
drained, or an additional tank must be constructed specifically for cleaning. The
cleaning tank is completely filled with chemical, and the membranes soak for 12-24
hours. This occurs on a weekly basis.

» Bidding Competition

o There is limited competition in terms of flat plate membrane manufacturers. Hollow-
fiber membranes have several experienced manufacturers.

o Hollow fiber membranes typically have a lower capital cost but have higher operation
and maintenance (O&M) costs- from labor hours and from chemicals.

2.2 MBR Alternative 1 Operational Changes

2.21 Short-Term Treatment (Phase 1)

The short-term MBR system will be sized to treat up to 0.50 MGD. This added capacity allows time
to take SBR #1 offline for future full conversion to an MBR facility. This sidestream treatment flow will
be accomplished by pulling raw wastewater flow from the batch tank header feeding the SBRs. A
sidestream pump will transfer flow continuously to the temporary bolted-steel bioreactor at a fixed
flow rate of about 345 gallons per minute (GPM). As flow enter the bolted-steel bioreactor it
displaces treated flow to the membrane tanks. Once lifted to the bioreactor, wastewater will flow by
gravity through the remaining processes within the WRF, into the membrane tanks with outgoing
water (membrane permeate) to disinfection.

RAS pumps will be installed to draw mixed liquor from the membrane tanks and send RAS to the
bioreactor or send the WAS to the digesters. Final connection of the sidestream MBR feed pump
would need to occur during low flow to minimize the disruption to the SBR process.

As described above, two membrane tanks will be required to treat 0.50 MGD in Phase 1. Each tank
will house three membranes, which will provide a membrane flux rate of 8.6 gfd with both tanks
online and 17.2 gfd with one tank offline. This provides adequate redundancy in the membrane tanks
for Phase 1. The tanks should be sized to hold up to 5 membrane cassettes for treatment past the
20-year planning period. The first 2-mm screen will need to be installed downstream of the 4-mm
screen in the new influent channel during Phase 1 to protect the membranes from damaging trash
(HDR 2022).

A process flow diagram of the short-term treatment system is shown in Figure 8.
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Figure 8. Alternative 1 (Phase 1) Process Flow Diagram
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2.2.2 Long-Term Treatment (Phase 2)

Once the Woodside WREF is ready to fully convert to an MBR facility from an SBR facility, two
additional membrane tanks will be constructed, and the two new and two existing membrane tanks
will be populated with four membrane cassettes. The membranes are installed first to provide
additional capacity for the sidestream MBR system to operate during construction. One SBR tank
can then be converted to continuous flow MBR aeration basin by installing tank walls running north
to south to create three secondary trains. Baffling in each train creates anoxic and aerobic zones as
shown in Figure 6. When the SBR is taken offline, the WRF will have a reduction in the firm capacity,
from 1.90 MGD to 1.50 MGD (0.7 MGD from SBR #2 and 0.80 MGD from MBR sidestream). Peak
day flows will reach 1.50 MGD in approximately late 2037 or early 2038. With the sidestream MBR
treatment system, the WRF will have sufficient capacity to treat flows with the sidestream MBR
system and SBR #2 using continuous-fill, intermittent discharge (CFID-SBR) during construction.

Four membrane tanks are required to treat the projected planning period flow and load. The existing
two tanks from Phase 1 would be reused and two additional tanks would be constructed. The two
new tanks will be constructed adjacent to the Phase 1 tanks. The existing tanks will each receive
one additional membrane cassette (four total) and the two new tanks will receive four membrane
cassettes each, with reserve space in each tank to hold a fifth membrane. The membranes will
provide a flux of 13.0 gfd with all four tanks online and 17.3 gfd with one tank offline at 2049 peak
day flows. The batch tank provides adequate equalization capacity to handle 2049 peak hour flows.
The second new influent channel will need to be populated with a new 4-mm and 2-mm screen in
the headworks to provide redundant fine screening for Phase 2.

The Phase 1 membranes will reach the end of their useful life in approximately the year 2040. The
membrane cassettes will need to be replaced at that time. The new membrane tanks will need to be
constructed and operational, with all four tanks populated with four membrane cassettes, by 2035.
The membrane capacity will be needed prior to taking SBR #1 offline during the summer of 2035.

The batch tank will be taken offline and temporarily bypassed again for long-term conversion. Three
submersible pumps will be installed along the north wall of the batch tank and used to evenly
distribute flow in the aeration basin trains. A blind flanged tee installed on the RAS piping to the
bioreactor will be used to send RAS to the batch tank. A penetration will be cored in the south wall of
the batch tank for receiving RAS.

After the new aeration basin trains are online, the temporary bioreactor and SBR #2 will be taken
offline. SBR #2 will be emptied and serve as a third aerobic digester sometime in the future (SBR #2
is adjacent to the aerobic digesters). However, the existing digester capacity is sufficient for the
plant’s operations during the original 20-year planning period. The temporary bioreactor will be
emptied, cleaned, and reused as a reuse water storage tank following the completions of the
aeration basin trains. Reuse storage provides flexibility in Class A-quality reuse water distribution.
The fully converted MBR facility process flow diagram is shown in Figure 9.
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Figure 9. Alternative 1 (Phase 2) and Alternative 2 MBR Process Flow Diagram
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2.3 MBR Alternative 2 Operational Changes

Treatment during construction will be the only point in time that Alternative 2 operations varies
significantly from Alternative 1 Long-Term treatment operations. During modifications of the SBR #1
tank to aeration basin trains, the SBR #2 tank will be converted to a CMAB. Influent wastewater will
flow by gravity into the tank through the northern wall. Flow will travel from north to south, with a
temporary weir installed along the southern wall to maintain a constant water level in the tank.
CMAB effluent will flow by gravity to the membrane tanks.

The membranes physically separate MLSS with RAS pumps returning MLSS to the CMAB tank
(SBR #2 tank). Permeate will flow by gravity from the membrane tanks to the UV disinfection
channels. The Alternative 2 construction process flow diagram is found in Figure 10.

Once SBR #1 is converted into three aeration basin trains, RAS will be pumped into the batch tank
with submersible pumps in the batch tank dividing flow to the three trains. SBR #2 tank then
becomes available for re-purposing, either as Class A reuse water storage or a future third digester
tank. The final process flow will be identical to Figure 9.

28 | December 16, 2022



Membrane Bioreactor (MBR) Improvements — Technical Memorandum F)?
City of Hailey, ID Woodside Water Reclamation Facility

This page is intentionally left blank.

December 16, 2022 | 29



Membrane Bioreactor (MBR) Improvements — Technical Memorandum
City of Hailey, ID Woodside Water Reclamation Facility

TYP OF 2
SERIES
TYP OF 4
|  SCREENS _— e = = = — BIG WOOD

RIVER

CMAB (SBR #2 TANK) | MBRTANK o

l

RAW 4 [ [TTI1]] |
INFLUENT o ) o Av4

]

- BOLTED STEEL

REUSE STORAGE
SCREENINGS AND GRIT TO TANK
OHIO GULCH LAND DISPOSAL

3

i
| =2 |
| B
I i POLYMER THICKENED IPOLYMER i
: SLUDGE i
| AER DIGESTER ; FLOC RDT TANK i
| TANK I |

.

"_L ______ A N e S - e e . SCREW
fr > Nﬁ- = T-H?- - :
I i PRESS

I DISPOSAL AT OHIO
GULCH TRANSFER
STATION

[l
A

Figure 10. Alternative 2 Construction Process Flow Diagram
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3 MBR Implementation Costs and Schedule
3.1 MBR Alternative 1 Costs

A significant portion of the overall cost of short-term and long-term phased replacement of the SBR
system with an MBR system occurs in the short-term phase. This is due to the Phase 1 MBR tanks
and MBR building being constructed in the initial phase. The temporary bioreactor tank can be
repurposed, and the new MBR building will serve the long-term phase. Membrane costs are higher
in the short-term phase due to costs for the chemical cleaning systems, air scour blowers, and
instrumentation but will also serve the long-term system.

The opinion of probable construction cost (OPCC) for the Alternative 1 — Phase 1 MBR is outlined in
Table 5. The project definition limits the cost opinion accuracy to “conceptual” level, or a Class 4
estimate per the Association for the Advancement of Cost Engineering (AACE 2020). Class 4
estimates have a project definition of 1 — 15 percent and an expected accuracy range of plus 40
percent and minus 20 percent.

Table 5. Alternative 1 Staged Conversion to MBR (Phase 1) - Cost Opinion

Line Item Quantity \ Unit Cost \ Cost'

Membrane Equipment 1 LS $1,285,000
Concrete Tanks (CY) 204 $1,000 $204,000

MBR Building (SF) 4,900 $400 $1,960,000
Bolted-Steel Bioreactor 1 LS $381,000
Sidestream Pump 1 $22,750 $22,750
2-mm Screen 1 $247,650 $247,60
Bioreactor Blowers 2 $150,800 $301,600
Electrical? 1 LS $477,100
|&C? 1 LS $477,100
Mechanical? 1 LS $629,700

Subtotal $5,985,900
Sales Tax on Real Property? % 6% $224,800

Contingency* % 25% $1,303,730

Subtotal $7,514,510

Contractor's OH & Profit % 15% $1,127,180
Contractor's Bonds and Insurance % 1.5% $112,720
Engineering Design % 10% $751,460
Services During Construction % 10% $751,460

Total® $10,257,330

Expected Upper Limit (+40%) $14,360,270

Expected Lower Limit (-20%) $8,205,870

" Costs are shown in 2023 dollars and are not escalated to the year of procurement and construction.

2Electrical is 12.5%, I&C is 12.5%, and mechanical is 15% of all other line items less concrete tank and bioreactor costs.
3 Sales tax not applicable on Owner Furnished equipment (membrane equipment, bolted-steel bioreactor, sidestream

pump, 2-mm screen, and bioreactor blowers).

4Membrane equipment contingency is reduced to 10%. Remainder of line items have shown contingency.
5The total shown is accurate with a range of +40% and -20% of the value shown per AACE Class 4 estimate.
CY = cubic yard; SF = square feet; mm = millimeters; I&C = Instrumentation and Controls; OH = overhead; LS = lump sum
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Long-term improvements (Phase 2) costs associated with the MBR conversion will include aeration
basin submersible pumps, concrete divider and baffle walls for the secondary trains, and upgrading
the membranes to accommodate the full WRF flows. Table 6 provides an estimate for costs on
converting to the long-term MBR improvements.

Table 6. Alternative 1 Staged Conversion to MBR (Phase 2) - Cost Opinion

Line Item Quantity ~ UnitCost | Cost'

Membrane Equipment 1 LS $1,580,000
Concrete Tanks (CY) 151 $1,000 $151,000
Aeration Basin Walls (CY) 205 $1,000 $205,370
Aeration Basin Pumps 3 $32,500 $97,500
MLR Pumps 3 $29,250 $87,750
4-mm & 2-mm Screens 2 $247,650 $495,300
Biological Train Blowers® 1 $150,800 $150,800
Electrical? 1 LS $301,400
1&C? 1 LS $301,400
Mechanical? 1 LS $361,720

Subtotal $3,732,220
Sales Tax on Real Property? % 6% $79,260
Contingency* % 25% $696,060

Subtotal $4,507,540
Contractor's OH & Profit % 15% $676,140
Contractor's Bonds and Insurance % 1.5% $67,620
Engineering Design % 10% $450,760
Services During Construction % 10% $450,760

Total® $6,152,820

Expected Upper Limit (+40%) $8,8,613,950
Expected Lower Limit (-20%) $4,922,260

" Costs are shown in 2023 dollars and are not escalated to the year of procurement and construction.

2Electrical is 12.5%, 1&C is 12.5%, and mechanical is 15% of all other line items less concrete costs.

3 Sales tax not applicable on Owner Furnished equipment (membrane equipment, aeration basin pumps, MLR pumps, and
4-mm and 2-mm screens).

4 Membrane equipment contingency is reduced to 10%. Remainder of line items have shown contingency.

®The total shown is accurate with a range of +40% and -20% of the value shown per AACE Class 4 estimate.

8 Temporary bioreactor blowers will be reused as biological train blowers with one additional redundant unit.

CY = cubic yard; SF = square feet; mm = millimeters; 1&C = Instrumentation and Controls; OH = overhead; LS = lump sum;
MLR = mixed liquor return

3.2 MBR Alternative 2 Costs

The Alternative 2 costs are lower when compared to Alternative 1 (Phase 1 + Phase 2) since the
WREF will undergo complete conversion from an SBR system to MBR system under one project.
Then in 2035, additional membrane units will be added to reach the 2.40 MGD capacity. Including
the costs of the additional membrane units (approximately $1,108,400 for installation), this
alternative provides a net savings of approximately $800,000 and saves space on-site (no bolted-
steel bioreactor needed) but requires more funding sooner.
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The OPCC for MBR Alternative 2 is outlined in Table 7. The project definition for this evaluation is
approximately 10 percent which correlates to a “conceptual” cost estimate, or a Class 4 estimate
(AACE 2020). Class 4 estimates have an expected accuracy range of plus 40 percent and minus 20

percent.

Table 7. Alternative 2 Full Conversion to MBR - Cost Opinion

Line Item Quantity ~ Unit Cost Cost!

Membrane Equipment 1 LS $2,865,000
Concrete Tanks (CY) 355 $1,000 $354,900

MBR Building (SF) 4,900 $400 $1,960,000
Aeration Basin Walls (CY) 205 $1,000 $205,370
Aeration Basin Pumps 3 $32,500 $97,500
MLR Pumps 3 $29,250 $87,750
4-mm & 2-mm Screens 3 $247,650 $742,950
Biological Train Blowers 3 $150,800 $452,400
Electrical? 1 LS $775,700
1&C? 1 LS $775,700
Mechanical? 1 LS $930,800

Subtotal $9,248,070
Sales Tax on Real Property? % 6% $300,150

Contingency* % 25% $1,882,270

Subtotal $11,430,490

Contractor's OH & Profit % 15% $1,714,580
Contractor's Bonds and Insurance % 1.5% $171,460

Engineering Design % 10% $1,143,050

Services During Construction % 10% $1,143,050

Total® $15,602,630

Expected Upper Limit (+40%) $21,843,690

Expected Lower Limit (-20%) $12,482,110

"Costs are shown in 2023 dollars and are not escalated to the year of procurement and construction.
2Electrical is 12.5%, 1&C is 12.5%, and mechanical is 15% of all other line items less concrete costs.

3 Sales tax not applicable on Owner Furnished equipment (membrane equipment, aeration basin pumps, MLR pumps, 4-

mm and 2-mm screens, and biological train blowers).

4 Membrane equipment contingency is reduced to 10%. Remainder of line items have shown contingency.
5The total shown is accurate with a range of +40% and -20% of the value shown per AACE Class 4 estimate.
CY = cubic yard; SF = square feet; mm = millimeters; I&C = Instrumentation and Controls; OH = overhead; LS = lump sum;

MLR = mixed liquor return
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3.3 MBR Alternative 1 Schedule

The implementation schedule to complete the Alternative 1 MBR project is driven by both funding
and construction season. Since the Wood River Valley experiences heavy snowfall during the winter,
construction activities typically cannot begin until late April and the building should be completely
enclosed by late October to allow inside work over the winter.

The current implementation plan is to complete the detailed design in FY ‘2027 for the short-term
(Phase 1) MBR improvements with construction during fiscal year 2028 and 2029. This schedule will
allow Phase 1 to be under construction after the Headworks Improvements have been completed.
The Headworks Improvements schedule is driven by the requirement to have fine screening in place
to protect the membranes from damaging solids (Headworks design in fiscal year 2024 and
construction completed by December 2026).

The current implementation plan is to complete the detailed design of the long-term (Phase 2) MBR
improvements during fiscal year 2033. Construction of the membrane tanks and installation of the
membranes will occur during fiscal year 2034, and construction to modify SBR #1 will occur during
fiscal year 2035.

Task Initiation Completion
Alternative 1 Staged Conversion to MBR (Phase 1)

Detailed Design October 2026 March 2027

DEQ Review April 2027 June 2027

Bidding Owner Furnished Equipment August 2027 September 2027

Equipment Submittals and Delivery October 2027 April 2028

Bid Construction August 2027 September 2027

Construction April 2028 September 2029
Alternative 1 Stage Conversion to MBR (Phase 2)

Detailed Design October 2032 March 2033

DEQ Review April 2033 June 2033

Bidding Owner Furnished Equipment August 2033 September 2033

Equipment Submittals and Delivery October 2033 April 2034

Bid Construction August 2033 September 2033

Construction — Membrane Modifications April 2034 September 2034

Construction — SBR #1 Conversion October 2034 September 2035
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3.4 MBR Alternative 2 Schedule

The implementation schedule to complete the Alternative 2 MBR project is driven by the construction
season. The schedule is established considering site construction activities typically do not begin
until late April (or when the snow is gone) and the building should be completely enclosed by late
October to allow inside work over the winter.

The current implementation plan is to complete the detailed design of the MBR improvements during
fiscal year 2026 and MBR construction to occur during fiscal years 2027 and 2028. The final
conversion of SBR#1 to MBR aeration trains will occur in 2029. This schedule will allow MBR
construction after the Headworks Improvements have been completed. The Headworks
Improvements project is required for fine screening to protect the membranes from damaging solids
(Headworks design in fiscal year 2024 and construction completed by December 2026).

Task Initiation Completion
Detailed Design October 2026 March 2027
DEQ Review April 2027 June 2027
Bidding Owner Furnished Equipment August 2027 September 2027
Equipment Submittals and Delivery October 2027 April 2028

Bid Construction August 2027 September 2027
Construction — MBR Building and Tanks April 2028 May 2029
Construction — SBR #1 Conversion June 2029 October 2029
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