Long-Term Wastewater Management Program for the DWTP and IWTP
City of Hollister December 2005

9. Recommended LTWMP

The recommended interim and long-term effluent management projects, the Phase | and Phase 11
Projects, respectively, along with the recommended MBR wastewater treatment plant and
seasonal storage reservoir are presented in this Section. The Section begins with a description of
the DWTP and reservoir followed by the Phase | and Il Project components.

The City of Hollister developed and evaluated treatment alternatives for the LTWMP in Section
6. Based on the analysis of projected growth in the service area, a treatment plant with a capacity
of 5.0 MGD is recommended. An MBR wastewater treatment process is recommended because it
best meets the need for current and future effluent quality. Constructing a new DWTP will
relieve treatment and disposal demands on the IWTP. The IWTP has sufficient treatment
capacity to handle wastewater from the City’s only industrial discharger, San Benito Foods. No
modifications to the IWTP are therefore recommended.

The City, County and SBCWD have agreed upon an effluent management plan that includes
interim spray fields for the near term (Phase | Project) and a recycled water project (Phase Il
Project) for long-term effluent disposal. Based on the water balance presented in Section 8, a
1,500 AF seasonal storage is required with and additional 500 AF of seasonal storage to be
provided in the future. The key components of the LTWMP discussed in this Section include:

e Domestic Wastewater Treatment Plant (DWTP)

e Recycled Water Seasonal Storage

e Phase | Interim Effluent Management Project (Phase | Project)
e Phase Il Recycled Water Project (Phase 11 Project)

Refer to Figure 9-1 for the recommended locations for the DWTP and the seasonal storage
reservoir.

9.1. Domestic Wastewater Treatment Plant

The goal of this report is to describe the recommendations for final design of the Domestic
Wastewater Treatment Plant. This Section summarizes the recommendations for improvements at
the DWTP, which have been generally organized into the following subsections:

Pretreatment,

Membrane Bioreactor,
Disinfection,

Effluent Facilities,

Ancillary Facilities,

Solids Handling,

Buildings, and

Electrical and Control Systems.

A process flow diagram of the recommended DWTP improvements is shown in Figure 9-2. A
site plan showing the proposed location of the various facilities is shown in Figure 9-3.

A summary of the process design criteria and equipment capacities is presented in Table 9-1.
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Long-Term Wastewater Management Program for the DWTP and IWTP

City of Hollister

December 2005

This table is based on a design for the DWTP with a nominal plant capacity of 5.0 MGD.

Table 9-1: DWTP Design Criteria and Process Capacities

Parameter

| Value

Design flows

ADWE (Average Dry Weather Flow)

45MGD (3125 gpm)

PWWEF (Peak Wet Weather Flow)

5.0 MGD (3470 gpm)

ADF (Average Design Flow)

5.0 MGD (3470 gpm) (nominal plant capacity)

MDF (Maximum Day Flow)

6.0 MGD (4165 gpm)

PHF (Peak Hour Flow)

10.0 MGD (6940 gpm)

Peak Instantaneous Flow

15.0 mgd (10400 gpm)

Treatment process

Secondary and tertiary

| Immersed Membrane Bioreactor (MBR)

Expected effluent quality

BOD <10 mg/L

TSS <10 mg/L

Turbidity <0.2 NTU daily average

Nitrate <5 mg/L
Expected influent quality

BOD 350 mg/L

TSS 400 mg/L

Ammonia 40 mg/L

TKN 50 mg/L

Nitrate 15 mg/L

Alkalinity 400 mg/L

TDS 1,200 mg/L

Temperature 16 degrees C

Existing pretreatment

Grinding In-channel grinder

Capacity 15.0 MGD

Power 5hp

Existing influent pump station

Number of pumps

3 (2 Duty, 1 Standby)

Type Self Priming (1 continuous speed, 2 VFD)
Capacity 4.0 MGD each

TDH 23 ft

Motor power 30 hp

Existing odor control

Corrosion resistant plate covered channels with odor

Method o
control biofilter

Odor control biofilter surface area 130 sq ft

Odor control biofilter capacity 390 cfm

Loading rate 3.0 cfm/sq ft

Number of blowers 1

Pressure

10 in Water Column

Motor Power

3.0 hp (1.58 hp operating)

Existing flow measurement
Quantity 1
Type Magnetic flow meter
Size 16 inch
Range 0-28 MGD
Pretreatment
Grit Chamber
Type Vortex
Capacity 12 MGD
Diameter 12 ft

o

o
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Long-Term Wastewater Management Program for the DWTP and IWTP

City of Hollister December 2005
Parameter Value
Drive power 1hp
Grit pump Recessed impeller
Power 5.0 hp
Capacity 250 gpm
Grit classifier Inclined screw type
Power 1.0 hp
Fine Screens
Type Perforated rotary drum screen
Opening size 1 mm
Quantity 2
Flow Capacity 8.0 MGD each
Drum diameter 60 in
Drum length 160 in
Drive power 2.0 hp each

Spray washwater required

60 gpm @ 40 psi, intermittent use-recycled water

Screenings transport

Covered sluice

Sluice washwater required

150 gpm @ 6 psi, continuous-screened wastewater

Sluice washwater pump

Submersible, 2 hp

Screenings processing

Washer/compactor w/ grinder

Quantity 1
Grinder 10 hp
Screw compactor 3.0 hp

Odor control biofilter

Method Synthetic media biofilter
Media volume 1,040 cu ft
Odor control biofilter capacity 2,200 cfm
Residence time 30 sec
Number of blowers 1
Pressure 12 in Water Column
Motor Power 5 hp

MBR process trains

General

Number of process trains

4 train biological w/ 4 MBR tanks

Process train basins

De-oxygenation, anoxic, aeration, post-anoxic,
membrane (all basins concrete)

Membrane system flow (initially installed)

4.0 MGD (average) 4.8 MGD (peak day)

Membrane system flow (w/ added membranes)

5.0 MGD (average) 6.6 MGD (peak day)

Control system

PLC

De-oxygenation basins

Reduce dissolved oxygen of recirculated mixed

Purpose i
iquor

Quantity 1 per train (4 total)
Volume 75,400 gallons per basin (301,600 gallons total)
Dimensions 14 ft x 30 ft per basin
Operating water depth 24 ft
Mixed Liquor Suspended Solids 9,900 mg/L
HRT 1.45 hours (@ ADF 5.0 MGD)

Anoxic basins
Quantity 2 per train; 8 total anoxic basins
Volume 72,260 gallons per basin (578,080 gallons total)
Dimensions 14 ft x 30 ft per basin
Operating water level 23 ft
Mixed Liguor Suspended Solids 8,500 mg/L

HRT

2.77 hours (@ ADF 5.0 MGD)

Post-Anoxic basins

Quantity

1 per train; 4 total post-anoxic basins

Volume

70,690 gallons per basin (282,760 gallons total)

o

o
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Long-Term Wastewater Management Program for the DWTP and IWTP

City of Hollister December 2005
Parameter Value
Dimensions 15 ft x 30 ft per basin
Operating water level 21 ft
Mixed Liguor Suspended Solids 8,500 mg/L
HRT 1.35 hours (@ ADF 5.0 MGD)
Anoxic mixer
Type Submersible
Quantity 1 per anoxic basin (12 total)
Capacity 8 hp/ Mixer
Mixer power 96 hp total
Aeration basins
Quantity 4 per train, 16 total
Volume 129,600 gallons per basin (2,073,600 gallons total)
Dimensions 27.5ft x 30 ft x 21 ft SWD per basin
Operating water level 21 ft
Mixed Liguor Suspended Solids 8,500 mg/L
HRT 9.95 hours (@ ADF of 5.0 MGD)
SRT 20 days
Aerator type Fine bubble diffusers
Process air flow required 1,459 scfm per basin (5838 scfm total)
Process air blowers
Type Positive displacement
Quantity 5 total (4 duty, 1 standby)
Control Continuous operation VFD drive
Capacity 2,538 scfm each (total 10,152 scfm)
Discharge pressure 11.6 psig
Motor power 200 hp each, 800 hp total
Membrane tank
Quantity 4
Volume 45,930 gallons per basin (183,720 gallons total)
Dimensions 10 ft x 63 ft per basin
Operating water level 9.67 ft
Mixed Liguor Suspended Solids 9,900 mg/L
HRT 0.9 hours (@ ADF of 5.0 MGD)
Membrane aeration (scour air) blowers
Type Rotary positive displacement
Quantity ﬁltotal (4 duty, 1 standby-shared w/ process
owers)
Control Continuous operation
Capacity 2,629 scfm each (total 10,516 scfm)
Discharge pressure 5.1 psig
Motor power 100 hp each, 400 hp total
Membrane modules
Type Hollow fiber
280 per membrane train (1,120 total) (4.0 mgd
Quantity of modules membranes installed initially) Future 352
modules/train (1,408 total)
%:i;]tlty of cassettes (@ 48 modules per cassette, 6 cassettes per process train (30 total)
Spare space allowed (future cassettes) 3 spaces per train (10 total)
Pore size 0.04 micron
340 square feet per module (380,800 square feet
Surface area total)
Future (478,420 square feet total)
Flux at average day flow 10.5 gfd (gallons/sq ft/day) (Future 10.44 gfd)
Flux at peak day flow 12.6 gfd (Future 12.5 gfd)
Permeate pumps
Quantity | 4 (4 duty, 1 standby shelf spare)

ﬂfé@ Page 9-7



Long-Term Wastewater Management Program for the DWTP and IWTP

City of Hollister December 2005
Parameter Value

Type Horizontal end suction centrifugal
Capacity 1,569 gpm each
TDH 39 ft
Motor power 25 hp each, 100 hp total
Control VFED drive

Mixed liquor recirculation pumps
Quantity 5 (4 duty, 1 spare)
Type Axial flow pumps
Capacity 6,076 gpm each
TDH 10.5 ft
Motor Power 40 hp each, 160 hp total
Control VFD drive

Backwash System

Backwash pump quantity

2 (1 duty, 1 standby)

Capacity 2,040 gpm @ 27 ft TDH

Motor Power 20 hp each, 40 hp total

Tank type Polyethylene

Tank quantity 1

Tank working capacity 6,340 gallons

Tank diameter 8.66 ft

Tank side wall height 16 ft

Maintenance clean hypochlorite design dose 500 mg/L

Chemical feed pump type Air operated double diaphragm
Pump guantity 2

Hypochlorite solution strength

5% - 12% trade strength

Metering pump range

0-10,200 L/hr

Control strategy

Manual adjustment based on solution strength

Staging tank
Tank type Concrete
Tank quantity 1
Tank working capacity 4,000 gal
Tank dimensions 7ix9ft
Tank side wall height 9.5 1t

Chlorine contact basin

Number of basins 2

Channel length 435 ft (per channel)
Channel width 8 ft (per channel)
Channel depth 9ft

Number of passes 5 per basin

L/W ratio 54:1

Contact time

135 min @ ADF, 112 min @ MDF

Chlorine mixer

Submersible induction, 2 hp

Hypochlorite storage and handling facilities

Storage tank type

High density cross-link polyethylene

Quantity tanks

1 (1 additional future)

Storage volume

8,000 gallons (nominal)

Tank diameter 12 ft

Tank sidewall height 11 ft

Hypochlorite solution strength 12.5% trade strength
Hypochlorite design dose 20 mg/L

Hypochlorite feed rate

42.3 gph (@ 5.0 MGD, 12.5% solution) (reclamation
system)

Metering pump type

Peristaltic pump with variable speed input (4-20mA)

Quantity pumps

2 total (1 duty, 1 standby)

Metering pump range

0.43 - 51.6 gph

Control strategy

ORP/flow paced with chlorine residual backup

Plant water pumping facilities

o

o
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Parameter Value

Purpose Pump recycled water for plant water

Type Vertical turbine

Quantity pumps 3 (2 duty, 1 standby)

Capacity 200 gpm @ 190 ft TDH each

Motor power

25 hp

Control

Variable speed control to maintain system pressure,
with level switch turnoff

Flow measurement

Magnetic flow meter on pump station discharge line

Sludge handling

WAS thickening
Purpose Reduce WAS volume
Sludge yield 0.85 Ib MLSS/Ib BOD
WAS feed 12,400 Ibs dry solids per day
WAS concentration 1.0 % dry solids
WAS volume 150,000 god
WAS thickener type Gravity belt thickener
Quantity 1
Effective belt width 2 meter
Operation 5 days/wk; 10 hr/day

Design capacity

400 gpm/meter (maximum)

Actual loading

175 gpm/meter

Thickened WAS concentration

5%

Washwater requirement

25 gpm/meter

Thickener capacity @ 1.0 % feed solids

66,650 Ibs/wk

Belt press feed pump

Progressive cavity (270 gpm capacity)

Thickened WAS pump

Progressive cavity (55 gpm capacity)

WAS day tank

Bolted steel tank (60,000 gallon)

Sludge Dewatering

Design capacity

800 Ibs/m/hr (maximum)

Effective belt width

2 meter

Operation

5 days/wk; 12 hr/day

Actual Loading

725 lbs/m/hr (@ 5 days/wk; 12 hr/day)

Dewatered sludge concentration

16 %

Washwater requirement

15 gpm/meter (Qty. 2 spray bars)

Dewatered sludge conveyor

Inclined screw conveyor

Capacity 600 cut/hr

Size 12 inch diameter

Motor power 7.5 hp

Load out conveyor Horizontal screw conveyor
Size 12 inch

Motor power 5 hp

Discharge points

3 each on load out conveyor w/ automatic slide gate

Sludge stabilization basin (SSB)

Purpose Stabilize and store sludge
Quantity 1

Volume 37 million gallons
Surface Area 426,000 sq ft

Surface Loading

16.5 Ib VSS/1,000 sq ft/ day

Discharge method

Supernatant removed by pump station, sludge
removed by future dredging

Primary aeration

Solar circulators

Quantity 2

Capacity 10,000 gpm each
Aeration Surface aerators
Quantity 8

Horsepower 5 hp each (40 hp total)

Supernatant return pump station

o

o
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City of Hollister December 2005
Parameter Value
Purpose Return SSB supernatant to pretreatment
Type Self-priming centrifugal
Decant method Floating decant suction strainer
Quantity 2 (1 duty, 1 standby)
Capacity 130 gpm @ 40’ TDH each
Motor power 5 hp each
Control Constant speed, level switch shutoff, timer operation
Plant drain pump station

Collect process drainage and onsite sanitary
Purpose

sewerage and pump to pretreatment
Type Submersible sewage pumps
Capacity 350 gpm @ 50’ TDH each
Quantity 3 (2 duty, 1 standby)
Wet well 10 ft diameter
Depth 25 ft

Effluent Disposal Facilities
Effluent pump station
Purpose Pump effluent to offsite reuse areas
Type Vertical turbine pumps
Capacity 3,500 gpm @ 110’ TDH each
Quantity 3 (2 duty, 1 standby)
Wet well 10 ft x 30 ft x 15 ft
Effluent emergency storage

Quantity 2
Volume 6 million gallons each
Inlet Gravity overflow from effluent pump station/flow split

structure
Outlet Gravity to existing pump station
9.1.1. Pretreatment Facilities

Raw wastewater will be pumped from the existing influent lift station to a new plant pretreatment
facility. The new pretreatment facility, shown in Figure 9-4 will consist of a grit chamber
followed by fine screens. The proposed pretreatment facility is elevated to allow gravity flow to
the downstream processes.

9.1.1.1. Grit Chamber

Raw wastewater will be pumped through a new force main to a vortex-type grit chamber, which
will remove fine, inorganic, inert, sand-like materials from the wastewater. Up to 95% of the grit
greater than 100 mesh (0.150 mm) in size are removed by the grit chamber to reduce wear on
downstream processes due to the abrasive nature of the grit materials. Wastewater will enter the
circular grit chamber tangentially and will flow around the tank along with a submerged impeller
to create a vortex flow pattern that will allow the grit to settle out but keeping the lighter organic
material in suspension, which will flow out the grit chamber outlet to the downstream processes.

A single grit chamber with a capacity of 12.0 MGD will be constructed for the 5.0 MGD ADWF
plant. In the future a second 12.0 MGD grit chamber will be constructed to handle the peak flow
at ultimate buildout. Grit removed from the grit chamber will be directed into a lower grit hopper
where it will be periodically removed by a recessed impeller or self-priming grit pump. From the
grit hopper, the grit will be pumped to a grit classifier, which will consist of a cyclone grit
concentrator and an inclined screw grit classifier.

The grit classifier will act as a high-rate, settling device for separation of residual organic
materials and retention of the grit. Organic material will be washed out and returned to the
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process via a drain system. The inclined screw will then transport the grit to the discharge chute
and enable free water to run back into the classifier while the dewatered grit will be discharged
into a dumpster. Well-washed grit, washed with non-potable water produced by the MBR system,
has minimal odor since it is predominately inorganic material.

9.1.1.2. Fine Screening

MBR manufacturers require fine screening to remove coarse material as well as hair and stringy
material that may result in physical damage to the immersed membranes. The MBR manufacturer
requires a screen with a maximum screen opening of 1 mm. A rotary drum screen will be selected
to fulfill the fine screening requirements. The drum screen will consist of a perforated, stainless
steel drum and will be mounted above a concrete channel. Wastewater will be directed into the
center of the drum screen and will flow through the perforated drum to the outside of the screen.

Screened wastewater will fall through the drum and be collected in the channel below. Solids
larger than the perforations will be retained on the screen. The drum screen will rotate and vanes
or baffles will move accumulated solids up out of the end of the drum. A washwater spray bar
flushing the screenings off the drum will clean the screen.

Two fine screens in parallel will be required. Each screen will be sized for 8.0 MGD, thereby
allowing for a total screening capacity of 16.0 MGD at peak flow. This dual screen arrangement
will provide 100% screening at the peak instantaneous flow. The screens will be isolated with
influent slide gates.

Collected screenings will be transported from the fine screens to the washer/compactor via an
enclosed sluiceway. The sluice will be fabricated from stainless steel and a flush water solenoid
will open to transport the screenings using screened wastewater. The enclosed sluice will contain
odors associated with wastewater screenings.

9.1.1.3. Screenings Washer/Compactor

Because of the small openings of the fine screen the potential for the screen to collect and remove
organic material such as fecal matter is high, thereby increasing the risk for odor generation as
well as problems for disposal of the screenings. A washer/compactor will be required to clean or
wash out the organic matter and to compact the screenings to reduce volume. The cleaned and
dried screenings must be able to pass a paint filter test and achieve a minimum percent solids
concentration in order to be accepted at landfills for disposal.

The screenings will be dropped from the sluice through an enclosed chute into the screenings
washer/compactor. The screenings will pass through a grinder or agitator and will be agitated and
hit with a high-pressure wash to break up the fecal matter. The fecal matter will be washed
through a fine screen and will flow out a drain into the plant drain system where it will be
collected and pumped back through the pretreatment for re-processing.

The washed screenings will be compacted by an integrated screw press. This screw press will act
to press out the residual water from the screenings and to transport the screenings to a waste
container. The washer/compactor and the screenings dumpster will be located inside a building in
order to contain odors and to reduce vector attraction. The building will be ventilated through the
odor control biofilter described below.

9.1.1.4. Odor Control Biofilter

The new pretreatment facility will be designed to be fully enclosed with all open channels
covered with removable checkered plates or with a concrete decking to help contain odors inside
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Figure 9-4: Pretreatment Facilities Plan
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the grit chamber and fine screen areas. Additionally, the grit washer and screenings
washer/compactor areas, along with their associated dumpsters, will be enclosed in a building.
Foul air will be collected from the airspace of the pretreatment structures and from the grit washer
and screenings building. A foul air blower will provide the necessary negative pressure to insure
that the outside air is drawn into the pretreatment airspace and into the dumpster building.
Ultimately, the foul air will be conveyed to an odor control biofilter for treatment.

The odor control biofilter will consist of a packaged synthetic media biofilter. The foul air will
be collected in ductwork from the various facilities. The odor control unit is complete with a
humidification section, synthetic media, a moisture control system, discharge blower and
controls. The foul air will then be distributed through the biofilter media. Bacteria that are
naturally growing in the media will remove the odor-causing compounds. A water sprinkler
system using recycled water will maintain the optimum moisture content in the bed to promote
good biological growth.

The biofilter will be designed to also treat foul air collected from the plant drain pump station.
The biofilter manufacturer guarantees the media for ten years. The spent media can be replaced or
regenerated.

9.1.2. Membrane Bioreactor

The recommended secondary/tertiary process for the LTWMP is an immersed membrane
bioreactor (MBR). The MBR will provide high quality water for disposal and will best fit the
City’s needs for future water reuse. The MBR combines a suspended growth biological reactor
for activated sludge treatment with submerged membranes for solids separation. The membranes
are contained within the biological tanks and would replace the clarifiers used in conventional
activated sludge plants. To expedite design of the MBR system, the City solicited proposals for
the MBR equipment supply. After evaluation of the proposals received, the City selected Zenon
Environmental, Inc. as the MBR equipment supplier.

The proposed MBR process consists of anoxic zones for denitrification, an aeration zone for
soluble BOD reduction and nitrification, a post-anoxic zone for further denitrification and a
membrane zone for solids separation. The proposed MBR process train layout is shown in Figure
9-5.

This figure shows expansion of the biological trains and membrane trains as dashed lines. It is
important to recognize that the biological system is conservatively designed with a minimum
influent temperature of 16°C. This temperature was assumed due to lack of any influent
temperature monitoring. Once the MBR plant is in operation, temperature data will be collected
to determine the actual minimum influent temperature. Each biological train is rated at 1.25 mgd.
Expansion can be accomplished by adding biological trains and membrane trains. The design
flow of 5.0 mgd meets the projected growth to the current planning horizon. Additional space for
membranes will be provided in each membrane tank. It is important to note that the initial design
has allowed for only enough membranes to handle 4.0 mgd ADF conditions. The City of
Hollister determined that the full 5.0 mgd membrane capacity was only required after about 10
years based on the projected growth rate for the plant flow. A decision to purchase the additional
membranes at a later date was made as a cost savings measure.

9.1.2.1. MBR Influent Distribution

Screened wastewater will flow by gravity from the fine screens to the MBR influent distribution
structure that will be used to distribute the wastewater to the MBR process trains. This structure
will be covered with checkered plates for odor control. Air from the MBR influent distribution
structure will be treated in the odor control biofilter.
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The flow will be evenly distributed to each process train by providing a downward acting weir
gate for each process train. The weir gates will be manually adjusted to provide a proper flow
split to each train. The process trains could be isolated by raising or closing the weir gate. The
influent will flow through pipes to each individual process train. The MBR influent distribution
structure will be furnished with an emergency overflow weir. This weir will overflow in
emergency conditions only. Any overflow will be diverted to the sludge stabilization basin.

9.1.2.2. Deox Zone

A deoxygenation (Deox) zone is located upstream of the anoxic zone. This deox zone
preconditions the recirculated mixed liquor from the MBR tanks. The MBR tanks add oxygen to
the mixed liquor. Because of the strict nitrate limit anticipated the deox zone was added to reduce
the dissolved oxygen recirculated to the anoxic zone. Dissolved oxygen is reduced in the deox
zone through endogenous respiration. The deox zone is sized to provide a hydraulic retention
time (HRT) of 1.45 hours at a nominal plant flow rate of 5.0 mgd.

9.1.2.3. Anoxic Zone

The next treatment stage of the MBR process is the anoxic zone, which is operated as a
completely mixed basin without any aeration. The dissolved oxygen in the anoxic basin will be
purposely kept low, typically in the 0.1-0.2 mg/L range, to promote the oxidation of dissolved
nitrates into nitrogen gas which is removed to the atmosphere, a process called denitrification.
Mixing of the anoxic basins will be accomplished with submersible mixers.

MBR influent wastewater will be transferred in pipes to the anoxic basins. Recycled mixed liquor
from the de-oxygenation zone, which is rich in nitrates, will be mixed with the influent
wastewater in the anoxic zone, thereby providing a carbon source for the denitrifying bacteria.
This mixture of influent and recirculated mixed liquor along with the low dissolved oxygen level
promotes the growth of the denitrifying bacteria. This denitrification process is capable of
reducing the nitrate level to <5 mg/L nitrates (as N) to meet Basin Plan requirements.

The anoxic basin will be divided into two sections to reduce short-circuiting. The anoxic basin
has a HRT of approximately 2.76 hours at 5.0 mgd. A recycle rate of approximately 6Q (six times
the average influent flow rate) will be required to reduce the nitrates to the design level. The
anoxic zones at the plant will be designed with four parallel trains to allow for continued
operation when one basin is removed from service for maintenance.

9.1.2.4. Aeration Zone

The next stage of the MBR system is the aeration zone. Wastewater will flow by gravity from the
anoxic basin to the aeration basin will flow by gravity. The aeration zone will be equipped with
fine bubble diffusers for mixing and oxygen transfer. The aeration zone is typically operated with
a dissolved oxygen level of 2-3 mg/L. The aeration zone establishes an environment to promote a
suspended biological growth that breaks down the soluble BOD by converting it into cellular
biomass. The aeration zone is also designed to promote growth of nitrifying bacteria, which
oxidize ammonia into nitrates — a process called nitrification.

Four aeration trains are designed to provide the ability to continue processing wastewater with
one train out of service. The aeration basin will be designed with a hydraulic retention time
(HRT) of approximately 10.3 hours at the nominal flow rate of 5.0 mgd. The aeration zone will
operate with a mixed liquor suspended solids (MLSS) concentration of approximately 8,500
mg/L. Fine bubble, membrane disk diffusers will provide process air and mixing power to the
aeration zone. Aeration air will be provided to the system by positive displacement blowers,
which will be located in a blower building equipped with sound attenuation and climate control.
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Figure 9-5:MBR Process Trains Plan
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Four (4) VFD driven process blowers will be provided for the biological process requirements.
One (1) additional blower will be provided as a “swing” blower for standby for use as either a
process blower or membrane blower.

9.1.2.5. Post-Anoxic Zone

The aeration basins overflow into post-anoxic basins, which are designed to further enhance the
denitrification process. The post-anoxic basins have a hydraulic retention time of approximately
1.3 hours at 5.0 mgd. Each basin is equipped with a submersible mixer. A source of supplemental
carbon, either methanol or ethanol, may be required during certain flow and loading conditions.
An aboveground, fuel-type storage tank and gear pumps are used for storage and feed of the
methanol. The denitrification process is highly dependent on wastewater temperatures and
nitrogen loading. The supplemental carbon will probably not be required on a year round basis.

The flow exits the post-anoxic basin through slide gates into the mixed liquor collection channel.
The mixed liquor is pumped from this channel to the membrane distribution channel. Six (6) axial
flow pumps (5 duty, 1 standby) will be used to provide a flow up to six (6) times Q (influent
flow). The mixed liquor recirculation pumps will be VFD driven for flow control. The pumps
feed a 48-inch header pipe to transport the mixed liquor to the MBR tanks. A 42-inch magnetic
flowmeter will be provided to measure and control the recirculation rate.

9.1.2.6. Membrane Zone

The immersed membranes are located in a separate zone for each process train. The selected
Zenon membrane configuration will consist of hollow fiber ultrafiltration membranes. These
membranes have a nominal pore size of 0.04 microns. The process will have four membrane
trains so that the plant flow could be maintained even with one membrane train out of service for
cleaning or maintenance. The membrane basins will have inlet slide gates for isolation.

The immersed membranes separate the solids from the MBR effluent, called permeate. A slight
vacuum will be applied to the permeate header by a centrifugal pump. Treated wastewater will
then be drawn through the membrane and flow through the center of the membrane and through
to connecting tubing to the permeate header. In turn, the permeate will flow through the pump to
the downstream processes.

The permeate flow is very high quality effluent. As a result of the small membrane pore sizes,
ultrafiltration of the wastewater results in typical permeate turbidity values of less than 0.1 NTU.
The membranes also effectively filter out some bacteria and thus provide a degree of disinfection.
Results at operating plants show permeate coliform counts typically less than 23 MPN per 100-
mL without additional disinfection. Often the MBR permeate coliform totals are less than 2.2
MPN per 100-mL.

The mixed liquor in the membrane zone will be agitated by a coarse bubble diffuser system. The
membrane agitation air provides a scouring velocity along the membranes required to prevent a
buildup of solids at the surface of the membranes. Four (4) separate positive displacement
blowers, which will be located in the blower building, will supply the membrane agitation air.

To maintain performance, the membranes require a “rest” period where flow through the
membranes is stopped allowing the membranes to relax. This rest cycle is fully automated and is
typically done on a cycle of 15-20 minutes on and 2 minutes of rest.

The membranes may need to be cleaned periodically through backwashing to prevent plugging or
fouling of the membrane surfaces, which increases the transmembrane pressure through the
membranes resulting in diminished permeate production. The method of backwashing is operator
selected and is fully automated. Backwashing requires the use of permeate containing a high
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chlorine concentration to be pumped back through the membranes on a regular basis. Sodium
hypochlorite will be used to dose stored permeate in a backwash tank. This solution will then be
pumped back through the membranes in the reverse direction to the permeate flow. This
backwash operation will occur approximately once or twice every day. Once or twice a year the
membrane cassettes will be taken off-line and undergo a clean-in-place cycle. The clean-in-place
begins by draining the membrane tank. The membranes are then backwashed with a chlorine
solution, which fills the membrane tank. The membranes are allowed to soak. After soaking, the
membrane tank is drained and refilled with mixed liquor and the membranes are placed back into
service.

Solids will be retained in the membrane tank and will be continuously recycled back to the anoxic
zone to maintain the biomass concentration in the system and also to undergo denitrification. This
recycle flow is low in ammonia but high in nitrates. The nitrates in turn provide the denitrifying
bacteria in the anoxic zone with an alternate oxygen source to promote denitrification of the
wastewater. The recirculated mixed liquor from the membrane basins is typically high in
dissolved oxygen. Since this dissolved oxygen will suppress the denitrification process it must be
lowered. The de-oxygenation basin receives the mixed liquor prior to the anoxic basin. The
dissolved oxygen is lowered in the de-oxygenation basin through endogenous respiration. The
mixed liquor is kept in suspension by submersible mixers provided for each basin. From the de-
oxygenation basins, the mixed liquor flows by gravity into the anoxic basins.

9.1.2.7. MBR Process Equipment Area

The MBR process equipment, which includes the permeate pumps, backpulse pumps, backpulse
tank, valves, flow meters and associated controls and instrumentation, will be located in a
building adjacent to the MBR basins. This building is described in a later section.

9.1.3. Disinfection

It is recommended that the effluent to be sent to the percolation beds receive no additional
disinfection. The ultrafiltration membranes remove a large portion of the bacteria present.
Coliform levels in the MBR effluent are usually low (typically <23 MPN/100mL). The EPA
Design Manual for Land Treatment of Municipal Wastewater concludes that wastewater applied
to rapid infiltration or percolation beds does not require disinfection. Chlorination may present a
problem with formation of chlorinated organic compounds. It is recommended that the MBR
effluent be applied directly to the percolation beds without further disinfection.

Disinfection of the portion of the MBR effluent used for recycled water will be accomplished by
chlorination. The chlorination system and contact basins will be designed to meet Title 22
disinfected tertiary recycled water requirements. With respect to Title 22, two conditions must be
met:

1. The filtered wastewater has been disinfected by either:

(i) A chlorine disinfection process following filtration that provides a CT (the product of
total chlorine residual and modal contact time measured at the same point) value of not
less than 450 milligram-minutes per liter at all times with a modal contact time of at least
90 minutes, based on peak dry weather design flow; or

(ii) A disinfection process that, when combined with the filtration process, has been
demonstrated to inactivate and/or remove 99.999% of the plaque-forming units of F-
specific bacteriophage MS2, or polio virus in the wastewater. A virus that is at least as
resistant to disinfection as polio virus may be used for the purposes of the demonstration.
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2. The median concentration of total coliform bacteria measured in the disinfected effluent
does not exceed an MPN of 2.2 per 100-mL utilizing the bacteriological results of the last
seven days for which analyses have been completed and the number of total coliform
bacteria does not exceed an MPN of 23 per 100-mL in more than one sample in any 30
day period. No sample shall exceed an MPN of 240 total coliform bacteria per 100-mL.

9.1.3.1. Chlorine Contact Basins (CCB)

Permeate destined for recycled water production will flow to the CCB, which will consist of a
rapid-mix chamber, an inlet distribution channel, two chlorine contact basins, and an effluent
wetwell. The CCB, shown in Figure 9-6, was designed to provide operational flexibility.
Permeate can be split between the two CCBs or a portion of the flow could also bypass the CCB
if necessary. The wetwells can be operated separately or combined since the divider wall in the
wetwell will have an overflow weir and an interconnecting sluice gate.

Permeate will enter the rapid mix structure where sodium hypochlorite will be added through a
PVC pipe header. This structure will be equipped with an induction type chemical flash mixer.
Flow will enter the mixing chamber through a pipe penetration. Sodium hypochlorite will then be
injected into the flow stream through the mixer. The chemical flash mixer will evenly disperse the
hypochlorite. The submersible induction mixer will be fabricated of stainless steel and will be
mounted below the chlorine contact basin cover. An access hatch will be provided for removal of
the unit for maintenance.

After chlorine injection and mixing, the flow will continue through the CCB influent distribution
channel. This channel will be equipped with slide gates to direct the flow to either one or both of
the CCBs. The CCB will consist of a concrete basin with concrete baffle walls used to create a
serpentine flow pattern. Each basin will be 8 feet wide with a side water depth of 9 feet and 2 feet
of freeboard above the normal water level.

The CCBs will each have five passes to create the serpentine flow and will be further configured
with a bypass pipe around the basin. The length of each pass will be 87 feet. This layout with
both basins in service will provide a minimum hydraulic detention time of 120 minutes at 5.5
MGD. With only one basin in service the detention time for 2.8 MGD will be 120 minutes and
90 minutes for 3.75 MGD. The length to width ratio of the CCB is 54:1.

The CCB floor will be constructed with a cross slope to a drainage channel that will allow the
basin to be drained for maintenance. The water surface level in the CCB will be set by the use of
a fixed weir on the outlet of each basin. Water will flow over the fixed outlet weir into an effluent
pump station wetwell for distribution to disposal or reuse. The contact basin will be covered to
prevent degradation of chlorine residual by sunlight and to prevent algae growth. The basin cover
material will be fiberglass. Access hatches will be provided for maintenance and cleaning.

Sampling pumps will be used to withdraw samples from the CCB to the chlorine residual/
oxidation-reduction potential (ORP) monitoring equipment. The chlorine residual and ORP will
be monitored at the influent end of the basin. The influent chlorine residual and ORP will be
monitored to insure adequate chlorine has been added and will also be used to detect a
chlorination system failure. The effluent chlorine residual will be monitored to insure compliance
with Title 22 CT requirements for recycled water disinfection. The chlorine residual analyzers
will be mounted adjacent to the CCB. Signals from the analyzers will be incorporated into the
plant control system and SCADA system. These signals will be used to generate alarms to warn
the operators of chlorination system failures or malfunctions.
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Future expansion would be accomplished with the addition of a new chlorine contact basin,
chlorine injection systems, and chlorine analyzers.

9.1.3.2. Chemical Feed and Storage

A building for the chemical feed systems and chemical storage area will be required. A layout
plan and section illustration is shown in Figure 9-7. Sodium hypochlorite will be used for the
MBR backpulse and membrane cleaning operation as well as for effluent disinfection. The MBR
manufacturer also requires the use of citric acid for membrane cleaning because of the hardness
of the water. Additionally, methanol or ethanol will be required for supplemental carbon addition
in the post-anoxic zone.

Chemical metering pumps will be provided for the effluent disinfection. Peristaltic pumps are
recommended for hypochlorite delivery since these pumps could accurately deliver the chemical
required and are not prone to off-gassing problems that could affect diaphragm feed pumps.
Maintenance of peristaltic pumps will be relatively simple compared to diaphragm pumps and
will consist of periodic replacement of the pump tubing. This is typically done on a routine basis
and requires only a few minutes. The peristaltic chemical feed pumps will use variable-frequency
drives (VFDs) for automatic control of the hypochlorite dosage rate.

Programmable logic controllers (PLCs) will control the speed of the pumps based on the CCB
influent flow and the chlorine residual detected in the CCB. The pumps will be housed inside a
concrete block building. The building will be heated to prevent freezing and equipped with
ventilation fans to provide fresh air and minimal heat rejection. No air conditioning will be
required for this building.

Sodium hypochlorite will be stored in a high-density, linear polyethylene (HDLPE) chemical
storage tank. The tanks will be sized to provide approximately 8 days of storage at peak daily
flow chlorine dosage. The storage area will be located outdoor under a canopy. An emergency
spill containment area will be provided. The emergency spill containment area will also be
included at the chemical metering facilities. A chemical loading station will be provided for
chemical truck delivery. Emergency eyewash and shower will be provided inside the building and
in the storage area. Hose bibs and hose racks for washdown will also be provided.

Methanol or ethanol will be stored in a double contained aboveground steel storage tank. Since
methanol and ethanol are flammable, the storage and chemical pump area will be designated as a
Class I, Division 2 area per NFPA 70 (National Electric Code). This will require special
construction of electrical components to reduce the risk of fire and explosion. A containment area
for the chemical pumps will be provided. All methanol/ethanol feed piping will be double
contained. The methanol/ethanol tank will store approximately 3,000 gallons of chemical. The
feed pumps will be magnetically driven gear pumps with explosion proof variable speed drives.

9.1.4. Effluent Facilities
9.1.4.1. Plant Water Pump Station

Chlorinated water from the CCB will flow into the effluent wetwell where vertical turbine pumps
will provide non-potable water for in-plant use. A wall will be used to divide the plant water
pump station from the rest of the wetwell. This wall will have an overflow weir to allow excess
water to spill into the remaining wetwell area. A sluice gate will be provided to allow the
common use of both sections of the wetwell. The wetwell will be designed for the addition of
future pumps. The wetwell will be equipped with an overflow weir. This weir will be set up to
overflow and direct water to effluent storage.
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9.1.4.2. Effluent Pump Station

Effluent will be pumped by the permeate pumps from the MBR facility through the CCB to the
effluent pump station. From here the effluent will be pumped to offsite disposal or directed to the
seasonal storage reservoir. The permeate flow can also bypass the CCB and flow directly to the
onsite percolation beds. The effluent pumps will be vertical turbine pumps with VFD speed
control. The pump station will consist of two duty pumps and one standby pump. The pumps will
be sized to provide approximately 3,000 gpm each. The pump station will be provided with an
overflow and pipeline to convey flow to the existing onsite percolation beds. The pump station
will also be designed to overflow into existing Ponds 1B, 3A and 3B. The effluent pump station is
part of the chlorine contact basin structure.

9.1.4.3. Effluent Storage

Existing Ponds 3A and 3B will be converted to provide approximately 11.0 MG of effluent
storage. This storage will only serve as equalization or operational storage for use in situations
where percolation or effluent disposal is not available. Further effluent storage will be provided
in the seasonal storage reservoir (described below).

Existing Pond 1B will be also be designated as effluent storage. Water from Pond 1B can be sent
to the existing onsite percolation beds by using the existing pump system. It is not anticipated that
the sludge be removed from Pond 1B at this time.

9.15. Ancillary Facilities
9.15.1. Flow Equalization

Influent flow equalization will not be provided for this project. Since the permeate will be
pumped, effluent flow can be controlled to dampen out potential fluctuations in flows to the
disinfection and recycled water pump station. By providing additional freeboard in the MBR
basins and allowing the level to change achieves built-in flow equalization. The volume of
equalization available in the aeration basin is approximately 180,000 gallons. This built-inflow
equalization helps reduce the maximum flux rate of the membranes during peak hour flows.
Additional equalization is available in the anoxic zones if the levels are allowed to flood these
basins.

9.15.2. Emergency Storage

The MBR influent distribution structure will be designed to overflow to the SSB in case of
emergency. A minimum of 16 million gallons of storage capacity will be available in the SSB for
emergency conditions. A decant pump station will be designed to allow pumping of the SSB
contents back to the pretreatment facility for processing through the plant.

9.15.3. Plant Drain Pump Station

A plant drain pump station will be provided to collect all in-plant building drains, process drains,
building sanitary sewers, and storm drainage from the immediate plant site. The plant drain
pump station will pump this collected water to the pretreatment facilities upstream of the fine
screen channel. This pump station will be a circular wetwell equipped with three submersible
sewage pumps. The pumps will be sized for approximately 300 gpm each and will be controlled
by discrete float switches or by floats in combination with an analog level device. Foul air from
the headspace of the wetwell will be contained and scrubbed through the odor control biofilter to
remove odors. The wetwell will have an overflow to direct excess water to the SSB in emergency
conditions.
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Figure 9-6: Chlorine Contact Basin Plan
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Figure 9-7: Chemical Building Plan & Section
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9.1.5.4. Septage Receiving Station

A septage receiving station will be included in the project. The septage station will be located in
the vicinity of the plant entrance. The station will consist of a coarse screen and a concrete
containment pad for washdown and dumping of non-hazardous, septic waste. The septage will be
accumulated in two holding tanks with a volume of 14,000 gallons each. The holding tanks will
be manually drained into the influent lift station for processing through the plant. The operator
will have control of the timing of the holding tank draining cycle. The septage receiving station
will be fenced and equipped with a cardlock system capable of preventing unauthorized dumping
and providing billing information.

9.1.6. Solids Handling

It is estimated that the MBR process will generate approximately 12,400 pounds dry weight of
solids per day at the design flow of 5.0 mgd. This waste activated sludge (WAS) is at a
concentration of approximately 1.0 percent dry solids by weight. This amount of WAS equates to
approximately 150,000 gallons per day of sludge. The sludge will be placed into a sludge
stabilization basin (SSB). The sludge settles to the bottom of the SSB where stabilization occurs
under anaerobic conditions. This stabilization reduces the volatile solids content and the volume
of the sludge. The upper, clearer water is kept aerobic in order to prevent odors. When the SSB
eventually fills, the sludge will have to be removed, dewatered and hauled offsite for disposal or
beneficial reuse.

Since the MBR mixed liquor generally does not settle well, the plant will be designed to allow
optional thickening of WAS prior to being pumped to the SSB. By thickening the WAS to
approximately 5-6 percent dry weight solids, the volume of the WAS pumped to the SSB will be
reduced by about 70 percent. The additional benefit is that the sludge will have formed a floc
particle that will exhibit good settling characteristics in the SSB.

WAS thickening will be accomplished by a gravity belt thickener. Thickened WAS will be
pumped to the bottom of the SSB using a progressive cavity pump. Pond 1A will be converted
into the SSB by removing the floating baffle curtains and adding solar circulators. The solar
circulators will provide the primary source of oxygen for the upper water layer in the SSB. The
loading on the SSB is calculated to be approximately 16.5 Ibs of volatile suspended solids (VSS)
per 1,000 square feet per day. Based on the calculated loading and the anticipated waste sludge
production, the SSB will have approximately 15 years of sludge storage available. Eventually the
SSB will have to be cleaned out and the sludge removed for disposal or beneficial reuse. At that
time the City would have the option to construct dewatering facilities or to contract out the
removal and dewatering of the sludge. The sludge, which settles to the bottom of the SSB, would
be stabilized in the SSB through anaerobic and anoxic decomposition of the sludge.

Solar circulators equipped with a backup electric power supply will provide the primary aeration
needed to maintain a 2-3 foot aerobic water cap over the sludge blanket. These solar devices
circulate approximately 10,000 gallons per minute in the upper 2-foot layer of water. This solar
technology has proven effective for the sludge basins at the Dublin San Ramon Services District
(DSRSD). DSRSD reports that odor complaints have ceased and that dissolved oxygen levels are
more stabile since switching from mechanical surface aerators to the solar circulators.

Eight (8) existing floating surface aerators will be repositioned to provide supplemental aeration
to the top water cap on the SSB. The solar circulators will run continuously. The mechanical
aerators will be used periodically to provide additional oxygen if required. The aerobic surface
cap eliminates odors coming from the anaerobic decay of sludge on the bottom of the SSB.
Aeration will also help break up any foam and scum accumulation on the SSB.
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An option for sludge dewatering includes use a 3-belt filter press. The press can be configured to
use the gravity belt thickener section alone to pre-thicken the WAS before wasting to the SSB.
The belt press can also be operated to provide dewatered sludge. This sludge would have to be
removed from the site for disposal.

The advantage of this method is the additional operational flexibility added to the project for
solids handling. The disadvantage of this option is that the dewatered sludge may not meet Class
B requirements and will need to be disposed of as solid waste.

9.1.6.1. Supernatant Return Pump Station

The SSB will be decanted on a periodic basis and the supernatant returned to the plant
pretreatment for processing. The supernatant pump station will consist of two, self-priming, non-
clog centrifugal pumps with a capacity of 150 gpm each. The supernatant will be returned to the
plant pretreatment upstream of the fine screens. The suction line for each pump will be equipped
with a floating decanter on a suction hose to allow decanting to various levels of the SSB.

9.1.7. Buildings

9.1.7.1. Operations Center

A new operations building will be required to house the operations center, computer and SCADA
areas, offices, laboratory, toilet and locker facilities, break room, storage and filing rooms, and
maintenance areas. The building floor plan and elevation is shown in Figure 9-8 and Figure 9-9
respectively. The building will be one-story, masonry structure with a standing seam metal roof.
A combination of split-faced and plain block will be used. Interior walls will be metal stud with
drywall or masonry. Office space will have a suspended ceiling. Wet areas such as toilet areas,
laboratory rooms, and maintenance rooms will have a drywall ceiling. Ventilation ducting will be
installed in the overhead space. Air conditioning equipment will be mounted outside on a pad at
ground level.

A mechanical room will include the electrical supply for the building, a hot water heater, and
deionized water system for the lab. The lab will be equipped with a fume hood, emergency
shower, lab casework and counter space, a separate microbiological testing room, and a lab
storage room. Special consideration will be given to the HVAC requirements of the laboratory in
order to maintain temperatures and other environmental requirements. The laboratory will be
designed to meet all California requirements for certified laboratories.

The maintenance area will include workbenches, storage racks, an air compressor and a chain
hoist. A dedicated maintenance office will be provided. Rollup doors on either end of the
maintenance shop will provide access for vehicles.

9.1.7.2. MBR Equipment/MCC/Blower Building

A building for MBR equipment, motor control centers (MCC), and blowers will be constructed.
The MCClelectrical room will house the MCC for all of the plant mechanical equipment with
electrical motors and other electrical loads. The MCC sections will include pretreatment screens,
grit removal equipment, permeate pumps, blowers, MBR equipment, plant drain pumps, plant
water pumps, chlorine mixers, effluent pumps, aerators, operations building and other
miscellaneous equipment.

The blower room will house the process and membrane scour blowers required for the MBR
process. A common standby blower will be provided for either membrane scour air or process air
requirements. Sufficient space will be provided in the blower room for future blowers.
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The blowers will be positive displacement blowers housed in sound attenuating enclosures.
Acoustical louvers will be provided for air intakes and a roll-up door will provide access for
blower and motor maintenance.

The permeate pumps and other MBR equipment will be housed in one wing of the building. The
permeate flowmeters, turbidimeters and other instrumentation will be located in this room. The
backpulse tank and pumps are located in the courtyard area of the building.

The layout of the MBR equipment building and MCC/blower building and the MBR tanks is
shown in Figure 9-10.

9.1.8. Electrical and Control Systems
9.1.8.1. Electrical

A new plant electrical utility service will be established to meet the power requirements
associated with the new loads from the MBR plant, ancillary treatment processes, other new
facilities and portions of the existing interim plant that will be incorporated with the new plant
facilities such as the influent pump station. The existing electrical utility service that provides the

power for the existing interim plant will remain in service to provide the power requirements
associated with the operation of the existing interim plant. Both the new and existing plant
electrical utility services will remain operational until the existing interim plant is fully
decommissioned. A new standby power system will be provided to meet the full 200% backup
power requirements associated with the initial 5.0 mgd facilities, which will include portions of
the existing interim plant facilities. The size and location of this generator will be determined
during the electrical evaluation during the design process. It is anticipated that the standby power
system will consist of a single generator set housed in a sound attenuating enclosure that meets all
requirements of the local air quality board.

9.1.8.2. Instrumentation and Controls

The existing SCADA system is Wonderware based and monitors and controls the operations of a
variety of remote sites. Communication between the remote sites and the SCADA system is radio
based and the controls at each site are PLC based using Tesco L2000 and Liq 4 PLCs.

The existing SCADA system consists of two sets of computers. One set of computers resides as
the Engineering Office and the other set of computer resides at the City Yard. The two SCADA
locations are connected together by means of a Microwave Wide Area Network Link. The
SCADA system utilizes Wonderware software and is currently set up to communicate with the
Tesco L2000 and Lig 4 PLCs. The interim plant currently utilizes an existing Tesco L2000 PLC
to communicate with SCADA but also includes Modicon Momentum PLCs at the Influent and
Effluent Pump station. As part of the new plant, the existing set of computers located at the City
Yard would be relocated to the new plant Operations Building.

The plant upgrades will include instrumentation and control systems to allow the plant operators
the ability to monitor and control the operations associated with the new plant processes, as well,
as provide for new SCADA-based control and monitoring of portions of the existing interim plant
that will be incorporated into the new plant such as the influent and effluent pump stations.

The plant upgrades will consist of two major control systems — the packaged MBR control system
and the general plant facilities control system. There will be an MBR Main Control Panel and a
Plant Main Control Panel. Each system will be PLC based and each system will include an
operator interface panel that allows an operator to monitor and control the associated plant
processes. The two main control panels will be situated next to each other and will allow an
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Figure 9-8:Operations Building Floor Plan
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Figure 9-9: Operations Building Elevation
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Figure 9-10:MBR Equipment Building Plan
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operator to view operations associated with each system simultaneously from the Operator
Interface Panels located in each of the Main Control Panels.

In order to maintain the existing communication protocols currently in place at the City, the Plant
Main Control Panel will utilize a new Tesco L2000 PLC with a Wonderware based Operator
Interface Panel. The new Tesco L2000 PLC will be the plant’s primary connection point to the
existing City-wide SCADA system. The MBR Main Control Panel will be required to provide a
PLC capable of Modicon Modbus communication, preferably a Modicon PLC and will also be

equipped with a Wonderware based Operator Interface Panel. This would allow for a Modicon
Modbus communication network that would provide for a connection for the existing Influent
Pump Station PLC, the existing Effluent Pump Station PLC, the new MBR PLC and any other
new PLCs associated with any pre-packaged control systems such as the fine screens. The
Modbus communication network would be then connected to the new Plant Tesco L2000 PLC.
This configuration would provide the City’s SCADA system direct access to all of the various
plant PLCs.

With an existing city-wide Wonderware based SCADA system, the new Operator Interface
Panels should also utilize Wonderware based software. The Operator Interface Panels would
allow for local operation of the new plant independent from the city-wide SCADA system but
would also simplify the integration of the Operator Interface Panel Displays into the City-wide
SCADA system. With this approach, plant operations would then be performed locally at the
operator interface panels or from any of the existing SCADA workstations. The existing SCADA
system would be updated to monitor and control the new plant processes and allow the existing
SCADA system to handle data logging, data monitoring and report generation for the new plant.

9.1.9. Geotechnical considerations

Based on site-specific geotechnical report findings, it was determined that liquefaction during a
seismic event was a potential of the underlying soils at the site. The initial geotechnical
investigation and report by Earth Systems Pacific (Geotechnical Engineering Report, Domestic
Wastewater Systems Improvements-Phase 1. April 2004) identified the liquefaction potential.
Subsequently, additional testing at the site was done and a supplemental geotechnical report was
issued. A third-party review confirmed the initial findings by Earth Systems Pacific. The
geotechnical report recommended that site remediation to mitigate the liquefaction potential. A
technical memorandum was prepared to outline the various alternative approaches available to the
City for this site remediation (Liquefaction and Site Remediation Analysis for the Domestic
Wastewater Treatment Plant. August, 2004). The City elected to construct vibro-replacement
stone columns below selected essential structures. These selected structures are the processes in
the treatment system required to produce a fully treated effluent. The selected structures that will
be supported on the stone columns are:

o Pretreatment facility (screens, grit chamber and building),

o MBR process tanks (influent flow split, anoxic basins, aeration basins and recirculation
pumps),

MBR tanks,

MBR/Electrical building,

Chemical building, and

Operations building.

It was not cost effective to require site remediation under all structures. The structures not

included in the list above either have sufficient backup or are facilities that the treatment plant can
operate without and still meet effluent requirements. All structures will be designed with flexible
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pipe connections to minimize potential damage be differential settlement caused by a major
earthquake.

9.2. Industrial Wastewater Treatment Plant

Evaluation of the IWTP indicates adequate treatment and discharge capacity to treat current
industrial and diverted domestic wastewater. The industrial customer is implementing ongoing
source control at the industrial source to mitigate high TDS in the raw industrial wastewater. This
eliminates the need for near term improvements to the IWTP unless waste discharge restrictions
change or if additional industrial customers are connected. At the time of this report, there are no
additional industrial wastewater customers under consideration for connecting to the IWTP.

Adequate discharge capacity currently exists in the IWTP percolation ponds and with the
anticipated construction of LTWMP improvements to the DWTP, diversion of domestic
wastewater to the IWTP is expected to cease. Once this occurs, percolation disposal demands at
the IWTP will be further reduced.

The primary emphasis for improving effluent quality at the IWTP is currently source control.
The City is also evaluating the implementation of a Wastewater/Storm Water Separation Project
to reduce odors at the IWTP. The sole discharger to the IWTP in the future will continue to be
San Benito Foods. The long-term discharge from San Benito Foods is dependent upon the
company’s continued operation. The ability of the IWTP to meet future effluent quality
limitations will continue to be reviewed by the City on an on-going basis. Further improvements
or modifications to the IWTP will be addressed once the results of these actions have been
assessed.

The City considered consolidating treatment of both domestic and industrial wastewater into one
new WWTP. However, adding capacity at a new DWTP to treat high strength industrial
wastewater will be expensive and create potential nuisance odors. These costs would be difficult
to justify or pass on to San Benito Foods, since the existing industrial plant can already meet their
wastewater treatment needs. As a result, the City will continue treating industrial wastewater at
the IWTP and will not include capacity for the industrial flow in the new DWTP. If necessary,
the City could consider adding industrial wastewater treatment capacity as a future upgrade to the
new DWTP.

The Water Resources Association (WRA) is preparing a Hollister Urban Area Water and
Wastewater Master Plan, which should be complete in January 2007. As part of the Master Plan,
a fate analysis of the IWTP will be included. At that time recommendations for the IWTP will be
made. The LTWMP will be amended to include the recommendations for the IWTP. This update
of the LTWMP is scheduled for completion in March 2007.

9.3. Effluent Management Projects

This Section presents Hollister’s interim and long-term effluent management strategies, known as
the Phase | and Phase Il Projects respectively. The components of the Phase | Project: seasonal
storage and spray fields will be discussed first followed by the Phase Il Project components
which include source control efforts and the recycled water project.

9.4. Recycled Water Seasonal Storage

The seasonal storage reservoir will provide the City with the capability to store treated effluent
from the DWTP during the winter when disposal is limited to subsurface percolation. A seasonal
storage requirement of 2,000 AF will be needed to hold the treated effluent produced by the
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DWTP during the wet winter months by the year 2023. Refer to Section 8 for the seasonal
storage water balance discussion and calculation.

The 2,000 AF seasonal storage requirements will be met with two reservoirs. A 1,500 AF initial
seasonal storage reservoir will be constructed at the site of the existing percolation beds on the
west side of Highway 156. The initial seasonal storage constructed during Phase | will provide
sufficient storage through the year 2013. An additional 500 AF of seasonal storage capacity will
be required to meet the storage requirements for buildout conditions. The future seasonal storage
reservoir will be located and constructed at a later date but prior to 2013.

9.4.1. Seasonal Storage Reservoir

The initial seasonal storage reservoir will provide the City with the capability to store treated
effluent from the DWTP during the winter when disposal is limited to subsurface percolation. A
1,500 AF initial seasonal storage reservoir will be constructed at the site of the existing
percolation beds on the west side of Highway 156 as part of the Phase | Interim Effluent
Management Project. A future 500 AF seasonal storage reservoir will be required and will be
located as part of the Phase Il Recycled Water Project.

The site for the initial 1,500 AF seasonal storage reservoir is relatively flat and its construction
will require a combination of below grade excavation and levees around the perimeter. The
initial seasonal storage reservoir will encompass an area of approximately 77 acres with a water
depth of 22-feet. The final reservoir elevations will be set based upon local groundwater
elevations and final soil balance. See Figure 9-11 for a site plan for the initial 1,500 AF seasonal
storage reservoir and Figure 9-12 for a typical reservoir section. Surplus material generated
during construction can be used as fill material in Pond 2 for the construction of the DWTP. A
detailed soils balance will be required during the initial seasonal storage design phase.

It is likely that groundwater will be encountered during excavation and the site will require
dewatering. The initial seasonal storage reservoir will be lined with a synthetic geomembrane
liner such as HDPE or with a clay liner to prevent percolation from the reservoir to the
groundwater. A pump station at the seasonal storage reservoir will pump the stored effluent to
the DWTP for distribution. The reservoir effluent will be directed either to the DWTP onsite
percolation beds or to the effluent pump station, which will pump the effluent to the recycled
water distribution system. The City’s existing Dissolved Air Flotation (DAF) unit may be
installed inline from the reservoir pump station to the effluent pump station to remove algae, if
required. Piping will be routed from the DWTP to the reservoir to provide the City with the
means to drain and fill the reservoir. A paved levee road will provide the City with access around
the reservoir. Figure 9-13 shows the configuration for a typical pump station for the reservoir. A
concrete boat ramp will be constructed in the reservoir for access.

As defined in the California Water Code, Division 3, Part 1, Chapter 2, Section 6025, the initial
seasonal storage reservoir will fall under the regulatory jurisdiction of the California Division of
Safety of Dams (DOSD).

Key requirements of the Water Code Section 6025 are summarized below:

e Section 6025.5(b) — Requires the City to adopt a resolution, which finds that the ponds
have been constructed and operated to standards adequate to protect life and property,
and provides that the City shall supervise and regulate the design, construction, operation,
enlargement, replacement, and removal of the ponds after the effective date of the
resolution.
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Figure 9-11: 1,500 AF Initial Seasonal Storage Reservoir Site Layout
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Figure 9-12: Initial Seasonal Storage Reservoir Typical Section
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Figure 9-13: Initial Seasonal Storage Reservoir Pump Station
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e Section 6025.5(c) — Requires that the design of the seasonal storage reservoirs be
designed by, and constructed under the supervision of a registered civil engineer and the
location of the reservoirs not cross a stream channel or water course.

e Section 6025.6(a) — Requires the City to comply with the requirements of Section 8589.5
of the California Government Code, preparation of inundation maps, and employ a civil
engineer registered in California to supervise the reservoirs for the protection of life and
property for the full operating life of the reservoirs. The City is required to submit the
name, business address, and telephone number of the reservoir supervising civil engineer
to the Department of Water Resources.

The design of the seasonal storage reservoir shall therefore follow the DSOD’s guidelines for the
design and construction of small embankment dams. Table 9-2 summarizes key design
parameters for the seasonal storage reservoir.

Table 9-2: Initial Seasonal Storage Basin Design Criteria

Parameter Value

Initial Seasonal Storage Reservoir

Volume 1,500 AF
Surface Area 77 acres
Maximum Water Depth 22-feet
Maximum Interior Side Slope 31

Access Road Width 15-feet
Geomembrane Liner HDPE
Geomembrane Liner Thickness 60 mil

Clay Liner Permeability 10 cm/sec
Clay Liner Thickness 2-feet

9.5. Phase | Interim Effluent Management Project

This Section presents the interim effluent disposal projects known as the Phase I Interim Effluent
Management Project. The Phase | Project arose from the need to address planning issues relating
to the implementation of a long-term recycled water project. Because the City recognized that the
long-term recycled water project entailed complex planning, design and implementation efforts,
and formed part of a regional water resource issue involving the City, SBCWD and the County, a
Phase I Interim Project had to be developed until a long-term project could be implemented.

The Phase | Project is made up of two components: spray field irrigation and seasonal storage.
The spray fields will be utilized during the summer months to dispose of recycled water, and the
storage reservoir will provide recycled water storage during the winter months when irrigation is
prohibited. The interim spray field project is referred to as the Phase | Project and is described in
a Technical Memorandum titled Draft Phase | Alternative Technical Memorandum (Draft Phase |
Alternatives TM), completed by RMC Water and Environment (RMC) in December 2005. A
copy of this document is included in Appendix G. The Draft Phase | Alternatives TM mentions
that several spray field sites will be evaluated for disposal. The potential spray field sites
considered areas in which to dispose of the treated effluent flows derived from the water balance
presented in Section 8 of this Report. The total area of the potential spray field sites considered
ranges between 800 and 900 acres. The specific spray field sites will be selected based on several
factors including landowner interest, infrastructure costs, feasibility, consistency with the
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groundwater management plans, adherence to recycled water regulations, and environmental
constraints.

9.5.1. Shared Project Facilities

Given that the Phase | and Phase 11 Projects are closely linked to each other and are dependant
upon each other some of the facilities utilized for the Phase I Project will also be utilized for the
Phase Il Project. Obvious facilities that would be shared include the new DWTP, the seasonal
storage reservoir, the percolation beds located to the east of the new DWTP and some of the spray
fields utilized during the Phase I Project will continue to be used as recycled water customers
come online.

9.5.2. Project Description

The Phase | Project was developed as an interim project. The Phase I Project will provide initial
disposal for recycled water until the City’s salinity goal is achieved. The Draft Phase |
Alternatives TM describes project goals as follows:

Development of the Phase 1 Effluent Management Project off-site disposal options are guided by
the goal to identify an off-site disposal project that compliments on-site percolation activities.
This project should provide wastewater disposal benefits that encourage public support so that
implementation of this aspect of the project coincides with the planned implementation schedule
for the overall Phase 1 project (RMC, 2005).

The Draft Phase | Alternatives TM describes the following objectives for the Phase | Project:

e Provide adequate wastewater disposal for a 100-year rainfall year.
e Minimize impacts to existing agricultural land.

e Develop a demonstration project for educational purposes to support a future Recycled
Water Project. The demonstration project should be for a predominant crop grown in the
area.

As described above, the spray field sites considered for effluent disposal are key, as they will be
utilized while the long-term project is being developed.

9.5.3. Project Alternatives

This Section summarizes the three alternatives for the interim project covered in the Draft Phase |
Alternatives TM.

Alternative 1 — Northeast Area

The spray field areas identified for this alternative are located to the north and east of the DWTP.
The spray field areas are expected to accommodate a water demand of approximately 3,110 AFY
during a 100-year rainfall return period (RMC, 2005). A 100-year rainfall return period refers a
rainfall event that has 1 in 100 chance or a 1% (1/100) chance of occurring in any given year.
The amount of rain projected to fall is based on statistical data collected over several years
(USGS, 2005).

The potential spray field area for Alternative 1 is shown in Figure 9-14. Specific recycled water
customers have not been identified in this area.
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Figure 9-14: Alternative 1 Area

Alternative 2 — Southwest Area

The spray field areas identified for this alternative include areas in the direction of the Freitas
Road Area (discussed in Section 9.8) located to the north, south, and west of the DWTP. The
Freitas Road Area is anticipated to become the one of the first areas that would receive recycled
water. This alternative would have an annual total demand of approximately 3,130 AFY. Like
with Alternative 1, no specific recycled water customers have been identified in this area. The
potential spray field areas and for Alternative 2 are shown in Figure 9-15.
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Figure 9-15: Alternative 2 Area

Alternative 3 — Northwest Area

The Alternative 3 project constitutes a project that would provide enough disposal capacity to
satisfy the water balance if the existing percolation rates observed at the DWTP are maintained.
The spray field areas identified for this alternative are located northwest of the DWTP. The
location of these spray field areas was chosen to correlate with the location of a new community
that may provide potential recycled water customers. The new community would be located off
Highway 25 near the San Benito/Santa Clara County line. It should be noted that the future
community may install its own wastewater treatment infrastructure and may have the potential to
produce and distribute its own recycled water, which would make this alternative obsolete. The
potential spray field areas for Alternative 3 are shown in Figure 9-16.

This alternative has a possible water use of approximately 3,005 AFY in the 100-year return
period.
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Figure 9-16: Alternative 3 Area

Alterriative 3.8

9.54. Selection of Phase | Project Alternatives

Specific parcels for the Phase | project are not identified at this time. Specific sites will be
selected on the basis of landowner interest, infrastructure costs, feasibility, consistency with
groundwater management plans, adherence to recycled water regulations, environmental
constraints, and other concerns. It is anticipated that the specific Phase | Project will be
developed through a public process performed in conjunction with the environmental review
process for the project.

9.5.5. Project Costs

The costs for the Phase | Project including the costs for storage reservoir will be presented in
Section 10 of this report.

9.6. Phase Il Recycled Water Project

The Phase Il Project includes source control efforts, which will be utilized in order to lower the
salt content of recycled water to meet salinity goals by the year 2015. Description of the source
control efforts begins in Section 9.7 while the Phase 11 Project description begins in Section 9.8.

9.7.  Source Control Efforts

The source control efforts include a series of public outreach measures and potential advanced
demineralization technologies that could be utilized to demineralize groundwater and/or recycled
water. The following sections detail all of these efforts.
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9.7.1. Salinity Control Program

High levels of total dissolved solids (TDS) will not be reduced by the new DWTP MBR treatment
system. Dissolved salts and minerals will typically pass through the membranes of the new
DWTP. Currently wastewater TDS levels average approximately 1,200 mg/L and range from
1,100 to 1,400 mg/L. Based on wastewater quality data and crop tolerances, salinity control
(reduction of TDS) is necessary to provide a recycled water quality that is suitable for agricultural
and/or urban use.

The Hollister Urban Area Water and Wastewater Master Plan Memorandum Of Understanding
(MOVU) sets two objectives for the salinity control program:

Section 2.2.2  Sets drinking water TDS concentrations of not greater than 500 mg/L and
hardness of not greater than 120 mg/I.

Section 2.2.3  Sets target for recycled wastewater TDS of 500 mg/L and shall not exceed
700 mg/l.

These two objectives are to be met first by source control including, but not limited to, the
elimination of on-site regenerating water softeners, and second by demineralization. Section
2.2.3 states that “wastewater treatment plant(s) shall include provision(s) for demineralization.”
However, demineralization through reverse osmosis treatment or electro-dialysis reversal may
also be provided prior to municipal use (well head treatment). The MOU states that these two
objectives shall be met as soon as practical and no later then by 2015. For the purposes of the
CEQA analysis, the EIR will assume that these goals are met in 2015.

To control TDS levels, the City of Hollister proposes to implement a salinity control program.
Salinity control would be achieved by instituting source control programs for municipal and
industrial users, and construction of advanced treatment systems to reduce the TDS levels of
groundwater or treated effluent. A description of the various proposed controls is provided
below.

9.7.2. Salinity Education Program

A salinity education program for agricultural, municipal and industrial users will be implemented
to manage salt loads to the groundwater basin. It is estimated that CVP water, fertilizers from
agricultural and urban users, and concentration from water softeners from municipal and
industrial users account for 53% of all salts entering the groundwater basin (Kennedy/Jenks
2003). The salinity education program consists of assisting agricultural water users in managing
salt infiltration to the local groundwater basin. Salinity education of municipal and industrial
users will occur primarily through implementation of a water softener ordinance.

9.7.3. Industrial Salt Control in Municipal Wastewater

This program is intended to work cooperatively with food processors and other industrial
dischargers whose operations contribute elevated levels of salts to municipal wastewater
treatment plants. Salts could be reduced through operational changes that reduce the use of salts,
or pretreatment processes that remove salts prior to discharging wastewater into the sewer system.

9.7.4. Water Softener Ordinance

It has been estimated that water softeners add 2,270 tons per year or 6% of the total salt input to
the groundwater basin (Kennedy/Jenks 2003). Although this is a relatively small percentage, it is
substantial and easily controllable. This program will establish an ordinance requiring new home
water softeners to be regenerated off-site to prevent the introduction of salts into the sewer
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system. Additional components of this program could include a retrofit ordinance applicable to
the resale of homes, and a grant program to assist existing homeowners in achieving conversion
at lower cost.

9.7.5. Advanced Treatment and Concentrate Disposal

Advanced treatment through reverse osmosis treatment or electro-dialysis reversal could be used
to demineralize groundwater or treated effluent. Demineralization of groundwater would reduce
salinity and hardness of the municipal and industrial supply, which would result in lower salinity
wastewater and subsequent recycled water. Groundwater treatment would involve connection of
existing municipal groundwater wells to an advanced treatment system. With the implementation
of the groundwater demineralization, the supply of high quality potable water would eliminate the
need for water softening. Implementation of this program should reduce TDS levels of the
recycled water to between 500 and 800 mg/L. As an alternative, reverse osmosis treatment or
electro-dialysis reversal could occur at the DWTP. Advanced treatment at the DWTP would not
address the TDS levels in the potable water supply, but would result in meeting the recycled
wastewater quality objectives of the MOU.

With the advanced treatment of either groundwater or DWTP effluent, the major challenge is the
disposal of the brine byproduct. Disposal of brine could be achieved through construction of an
export pipeline to the Watsonville wastewater treatment plant or through the construction of brine
evaporation ponds in conjunction with trucking of salts from the groundwater treatment facilities.

9.8. Phase Il Recycled Water Facilities

This Section will provide background information and a summary of the proposed Phase 11
Project.

A Draft Regional Recycled Water Project Feasibility Study Report (RMC Water and
Environment, May 2005) was prepared for the Water Resource Association of San Benito County
(WRA). The WRA consists of the City of Hollister, SBCWD, Sunnyslope County Water
District, and the City of San Juan Bautista. The Feasibility Study developed and recommended
an Ultimate Regional Recycled Water Project. The Ultimate Regional Recycled Water Project
could potentially distribute approximately 16,320 AFY of recycled water as it comes available to
agricultural users throughout the San Juan Valley. The Feasibility Study further developed
phased implementation sequencing for the Ultimate Recycled Water Project. Following
implementation of the Phase | Interim Effluent Management Project, a Phase Il Project was
identified to deliver recycled water to agricultural users in the Freitas Road area. The Phase Il
project area encompasses approximately 1,890 acres and has a total estimated irrigation demand
of 4,600 AFY. Figure 9-17 shows the Ultimate Recycled Water Project for the San Juan Valley
including the proposed Phase 1l Project.

The San Benito County Regional Recycled Water Project Facility Plan-Draft Report (RMC
Water and Environment, December 2005) evaluated three alternatives for supplying recycled
water to users in the Frietas Road area for the Phase Il project. The alternatives were
differentiated by the level of service they would provide users. The alternatives were evaluated
based upon economic and non-economic criteria and a Phase Il project was recommended that
would supply up to 100% of the irrigation demand in the Freitas Road area. The recommended
Phase Il Recycled Water Project is shown in Figure 9-18. Although the Phase Il project is the
recommended project in the Facility Plan, the City will evaluate the final project based on
economic factors including a cost benefit analysis of including into Phase Il the infrastructure
constructed during the Phase | project.
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Figure 9-17: Ultimate Regional Recycled Water Project
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The Phase Il project area has an irrigation demand of approximately 4,600 AFY within an area of
approximately 1,890 acres. The total demand of 4,600 AFY equates to 100 percent of the
projected wastewater flow at the DWTP for the year 2020. The projected wastewater flow
through 2023 is 5,041 AFY. Existing percolation beds will provide approximately 895 AFY of
supplemental disposal capacity. By combining the 4,600 AFY recycled water demand with the
895 AFY percolation capacity, the City’s effluent management/disposal capacity will total
approximately 5,495 AFY by 2023. This exceeds the projected wastewater effluent flow in 2023
and is therefore sufficient for effluent management requirements through the City’s General Plan
planning horizon.

Future phases of the Ultimate Recycled Water Project beyond Phase Il will be developed as
recycled water supply increases. This expanded recycled water use would require additional
modifications to the recycled water distribution system.

9.8.1. Project Funding Sources

Several potential financing options have been identified for the Phase Il Project. Funding options
include local funding, State/Federal Funding including funding from the SWRCB, and USBR.
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Figure 9-18:Recommended Phase Il Recycled Water Project
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The Facility Plan includes additional details for the potential funding options.

9.8.2. Revenue Sources

As recycled water customers come online, revenue sources would be created of which collection
of use fees would be the major source of revenue. Recycled water pricing would be based on
several factors including annual projection and benefit allocation analysis. Any remaining costs
would be borne by the wastewater and regional supply sectors.

9.8.3. Next Steps

The steps that would need to be taken prior to the final design and construction of a recycled
water distribution system include the following:

e Customer assurances, either through mandatory use ordinance or user contracts
e  System operations plan
o Temporary and permanent easement acquisition

o Identification of specific funding opportunities.
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Upon completion of the above actions, the design phase of the project can begin. The design
phase would include surveying, geotechnical investigations, pipeline sizing and alignments, pump
station design, and fine tuning of project costs.

9.8.4. Project Costs
The estimated costs for the Phase Il Recycled Water Project are presented in Section 10.
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