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PREFACE

The analysis and evaluations contained in these Project Memorandum (PM) are based on
data and information available at the time of the original date of publication,

December 2015. After development of the December 2015 Final Draft PMs, the City
continued to move forward on two concurrent aspects: 1) advancing the facilities planning
for the water, wastewater, recycled water, and stormwater facilities; and 2) developing
Updated Cost of Service (COS) Studies (Carollo, 2017) for the wastewater/collection
system and the water/distribution system. The updated 2017 COS studies contain the most
recent near-term Capital Improvement Projects (CIP). The complete updated CIP based
on the near-term and long-term projects is contained in the Brief History and
Overview of the City of Oxnard Public Works Department’s Integrated Planning
Efforts: May 2014 — August 2017 section.

At the time of this Revised PWIMP, minor edits were also incorporated into the PMs. Minor
edits included items such as table title changes and updating reports that were completed
after the December 2015 original publication date.
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Project Memorandum 3.7.1

TRADITIONAL OXNARD WASTEWATER TREATMENT
PLANT ALTERNATIVES - UPGRADE IN PLACE

1.0 INTRODUCTION

The purpose of this Project Memorandum (PM) is to develop the list of projects to be
included in the wastewater Capital Improvement Program (CIP) of the Public Works
Integrated Master Plan (PWIMP) with associated project cost, timing, and drivers. The CIP
is an estimate of the City of Oxnard’s (City's) capital expenses over the next 25 years to
address limitations, rehabilitation needs, and recommended improvements to the
wastewater treatment plant. The CIP is intended to assist the City in planning future
budgets and making financial decisions.

1.1 PMs Used for Reference

The recommendations outlined in this PM include recommendations from the following
other PMs:

. PM 1.1 — Overall — Master Planning Process Overview.

o PM 1.4 — Overall — Basis of Costs.

° PM 3.2 — Wastewater System — Flow and Load Projections.

. PM 3.4 — Wastewater System — Treatment Plant Performance and Capacity.
. PM 3.5 — Wastewater System — Condition Assessment.

. PM 3.6 — Wastewater System — Seismic Assessment.

. PM 3.8 — Wastewater System — Arc Flash Assessment.

. PM 3.9 — Wastewater System — Cathodic Protection Assessment.

. PM 3.10 — Wastewater System — SCADA Assessment.

o PM 3.11 — Wastewater System — Flow Monitoring.

. PM 4.3 — Recycled Water System — AWPF/OWTP Outfall Regulatory Considerations.

1.2 Other Reports Used for Reference

In developing the wastewater Scenarios, recommendations from other reports were
incorporated to ensure a well-rounded and holistic look at the wastewater treatment plant
system. The following reports are used in this PWIMP analysis:

. “Water and Wastewater Process Optimization and Mechanical Audit Report DRAFT”
(The Energy Network - Process Optimization, 2014). - Appendix A.
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. “Mechanical Audit Report” (The Energy Network - Mechanical Audit, 2014). -

Appendix B.

. “Oxnard Wastewater Treatment Plant Energy Evaluation Report” (Carollo, 2013). -
Appendix C.

. “Preliminary Identification of Immediate Needs for the Oxnard Wastewater Treatment

Plant and Collection System Sewers and Lift Stations” (KEH, 2014). - Appendix D.

. “Energy Action Plan: A component of the Oxnard Climate Action and Adaptation
Plan” (Oxnard Planning Division, 2013).

2.0 WASTEWATER TREATMENT GOALS

In considering improvements to the Oxnard Wastewater Treatment Plant (OWTP), a
number of goals were established to aid in scenario development. The five main goals are
as follows:

. Goal 1: Provide a compliant, reliable, resilient, and flexible system.

. Goal 2: Manage assets effectively (economic sustainability).

° Goal 3: Mitigate and adapt to potential impacts of climate change.

. Goal 4: Protect and enhance environmental and resource sustainability.

. Goal 5: Investigate green and grey infrastructure with an emphasis on energy
efficiency.

3.0 DEVELOPMENT OF WASTEWATER TREATMENT PLANT
SCENARIOS

Three scenarios were developed for consideration by the City of Oxnard (City). These three
scenarios all address plant reliability concerns and future capacity needs. The scenarios
differ in their area of focus. Scenario 1 focuses simply on plant reliability, Scenario 2
focuses on energy efficiency, and Scenario 3 focuses on resource recovery. It is important
to recognize that these scenarios are not mutually exclusive. Instead, these scenarios are
compatible with one another and additive to provide for increasing levels of treatment. A
detailed discussion of these three scenarios and their associated projects can be found in
the sections below.

3.1 Scenario 1: Baseline

Scenario 1 includes all projects needed to meet existing and anticipated future level of
treatment requirements. Projects to optimize operations and maintenance are included in
this scenario as are projects that adopt newer technologies in place of aging equipment.
Because of the OWTP’s age and state of repair, the majority of OWTP projects
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recommended in this master plan are related to repair and replacement required for
continued plant operation. Because of this, this baseline scenario includes a majority of the
proposed projects. All of these rehabilitation and replacement driven projects are required
to achieve wastewater treatment goal number one and will require a substantial near-term
investment. All proposed improvements to the OWTP under Scenario 1 are discussed
below by process area.

3.1.1 Headworks

The proposed headworks improvement projects include improvements to odor containment
and ventilation facilities, below cover coating repairs of influent structures, a new seal water
system for the influent pumps, fiberglass covers for the headworks structures, minor
modifications for seismic reliability at the grit screenings building, concrete repairs, and
small equipment replacement. In addition, a new non-hazardous liquid (septage) receiving
station and screen wall are also recommended. All of these projects provide greater
reliability to help maintain a fully NPDES permit compliant plant, and do not increase plant
capacity.

The odor control project will enclose the influent screens and horizontal screenings
conveyors with RFP or aluminum covers and provide ventilation. These improvements
produce an air quality benefit. Coating repair should include coating the influent sewer
vortex structure, influent junction structure, influent screen channels, grit chamber bypass
channels, and influent pump station wet well.

Small equipment at the headworks will be replaced as each item reaches the end of its
remaining useful life. Equipment will be replaced with more energy efficient models, thus
decreasing power usage, an environmental benefit. A list of small equipment in need of
replacement and their economic remaining useful life (EcCRUL) can be found in Table 1.

3.1.2 Primary Treatment

Based on the condition assessment and seismic evaluation done at the OWTP, it has been
determined that the primary clarifiers are in poor condition and in some cases past their
EcRUL. Due to this assessment, as a conservative approach in this PWIMP, it was
assumed that all four clarifiers are in need of replacement.

In addition to rebuilding both the primary clarifiers and the associated primary clarifier
building, it is recommended that an influent splitter box be added for better flow control.
Also, with the construction of new primary clarifiers the City should continue to incorporate
Chemically Enhanced Primary Treatment (CEPT) for better nutrient removal and allowance
for cathodic protection. While it is assumed that the primary clarifiers will be replaced in full,
budget was allocated to replace the existing primary clarifier equipment to maintain reliable
service during the construction of new primary clarifiers. The recommendation to replace
the primary clarifiers will increase the reliability of the OWTP and the safety of plant
operators.
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Table 1 Small Equipment at the Headworks
Public Works Integrated Master Plan
City of Oxnard

Item EcRUL (years)

Bar Screens 6to8
Flowmeter 4
Grit Blowers

Grit Pumps

Grit Separator/Classifiers

Hypo Chemical Feed Pump (Sodium Hypo Pump 2)
Influent Check Valves

» 00 00 0

—
o

Influent Pumps

Odor Control Ductworks & Vessels
Screening Compactors

Sodium Hydroxide Pumps

Sodium Hydroxide Storage Tank
Sodium Hypochlorite Pump
Sodium Hypochlorite Storage Tank
Standby Generator

VFDs

D O O© W O© W o 0

3.1.3 Secondary Treatment

This section outlines the recommendations of this PWIMP for OWTP’s secondary treatment
processes.

3.1.4 Biotowers and Interstage Pumping

Based on the condition assessment and seismic evaluation done at the OWTP, it has been
determined that the biotowers are in poor condition and past their ECRUL. Due to this
assessment, this PWIMP recommends that the biotowers be demolished. Since it is
recommended that the biotowers be removed from the process stream, no associated
equipment has been budgeted for replacement in this PWIMP.

While it is recommended that the biotowers be removed, the interstage pump station is still
necessary. This PWIMP recommends that the interstage pump station be re-configured
when the biotowers are demolished. The existing pumps are nearing the end of their
EcRUL and the current pump station location is not optimal for future plant operation. When
the pump station is replaced, the pumps should be replaced with more energy efficient
models and a location should be determined to minimize pumping head from primary to
secondary treatment. This reconfiguration will potentially decrease power usage, an
environmental benefit. When the facility is reconfigured, it is also recommended that a
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water quality early warning system be constructed. This facility would alert downstream
recycled water users to any changes in water quality leaving the OWTP. None of the
recommended changes to the biotowers or interstage pumping will increase the capacity of
the plant. The proposed modifications will only increase operator safety and plant reliability.

3.1.5 Activated Sludge Tanks

The activated sludge tanks (ASTs) were constructed during the 1988 improvement project,
and as of 2015, they are 27 years old. Based on their condition, this PWIMP recommends
that the City invest in concrete repair of these structures. Additionally, based on the age of
their construction and their existing condition they are in need of a seismic retrofit. A
seismic assessment was performed on these structures and it was found that the AST walls
are under reinforced and present shear failure. Concrete testing determined that shotcrete
reinforcing is needed for seismic safety.

In addition to structural repairs, equipment associated with the ASTs are also in need of
replacement. It is recommended that the diffusers and blowers be replaced, as they are
nearing the end of their ECRUL. Additionally, as is recommended in the “Water and
Wastewater Process Optimization and Mechanical Audit Report DRAFT” (Appendix A) at
least three (3) of the six (6) blowers should be replaced with high efficiency turbo blowers to
reduce energy usage (The Energy Network - Process Optimization, 2014). With this blower
change, an upgrade to the supervisory control and data acquisition (SCADA) system to
accommodate better control of the new aeration blowers and the aeration process is also
recommended.

When the biotowers are removed, the ASTs will see an increase in loading. Because of
this, it is recommended that baffle walls be added to facilitate better BOD removal in the
ASTs. Additionally, it is recommended that the ASTs be run in a step-feed configuration,
something these facilities are already set up to do. These minor alterations will allow the
ASTs to treat higher loadings without expanding their footprint.

3.1.6 Secondary Sedimentation Tanks

The Secondary Sedimentation Tanks (SSTs) were also constructed in 1988. Like the ASTs,
the SSTs are also in need of concrete repair. However, based on concrete testing, these
structures are in fair condition seismically and are not in need of a retrofit. It is
recommended that instead, the SSTs be re-painted.

Much of the SST equipment is nearing the end of its ECRUL. Table 2 lists the small
equipment items associated with the SSTs as well as their ECRUL. In addition to this small
equipment, the RAS pumps and collectors, skimmers, and drives also need to be replaced.
This equipment has nearly reached or passed its ECRUL.
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Table 2 Small Equipment at the SSTs
Public Works Integrated Master Plan

City of Oxnard
Item EcRUL (years)
RAS Pump Galley Ventilation Fans 6
Secondary Sed. Sludge Magnetic Flow Meters 3
VFDs 4
WAS Pumps 2

In order to optimize the secondary treatment process, the following process changes are
recommended. These changes do not alter the plant’s capacity, but instead improve
performance. The first improvement is a modification to the SST inlet to more equally
partition flow between each SST. The second improvement is the addition of a mixed liquor
(ML) wasting station to automatically control the solids residence time (SRT) in the
secondary system.

3.1.7 Membrane Bioreactor

As the Advanced Water Purification Facility (AWPF) is expanded, it will draw a larger
percentage of OWTP effluent from the outfall and replace this flow with reverse osmosis
(RO) concentrate. As discussed in PM 4.3, this will cause a concentration effect in the
outfall and prevent the OWTP from complying with the technical-based effluent limits of its
National Pollutant Discharge Elimination System (NPDES) permit. To address this, this
PWIMP recommends the City take a three-pronged approach. It is recommended that the
City:
. Pursue a change in the point of compliance for secondary treatment with the
regulatory board (LARWQCB).

o Pursue a mass loading effluent limit with the regulatory board (LARWQCB).
. Add membrane bioreactors (MBRs) when the AWPF is expanded in Phase 2.

Recommendations 1 and 2 are both regulatory policy approaches and should be pursued
first. However, in the event the policy changes are unachievable, then the engineering
solution will require MBR due to the footprint constraints at the OWTP. The addition of
MBRs is recommended as a “placeholder” technology to replace the SSTs and would treat
all OWTP flow. Details of this recommendation can be found in PM 4.3. In addition to
MBRs, a Ultraviolet/Advanced Oxidation Process (UV/AOP) is recommended as an
additional step for flows sent to the AWPF. Details on this recommendation can be found in
Section 3.1.9.1.

3.1.8  Flow Equalization

Like the ASTs and the SSTs, the flow equalization basins were constructed in 1988 and
have similar condition and seismic concerns as the ASTs. Based on their condition, this
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PWIMP recommends that the City invest in concrete repair of these structures. Additionally,
based on concrete testing, shotcrete reinforcing is needed for seismic safety.

The EcRULs of small equipment at the equalization basins are shown in Table 3. The
replacement of this equipment is included in Scenario 1.

Table 3 Small Equipment at the Equalization Basins
Public Works Integrated Master Plan
City of Oxnard
Item EcRUL (years)
3WHP Facilities Pumps 2
Flow Equalization Gates & Drives 6
Flow Equalization Pumps 6

Additionally, in the “Water and Wastewater Process Optimization and Mechanical Audit
Report DRAFT” The Energy Network recommends modifying the SCADA system control of
the utility water system, which draws water from secondary effluent. It is recommended that
the system pressure be reduced from 90 PSI to 60 PSI during the night when high-pressure
water is not necessary. The cost of this modification is included in the CIP and it is
expected that this cost will ultimately be offset by resulting energy savings.

3.1.9 Disinfection

To keep the tanks functional and safe, this PWIMP recommends that the City invest in
concrete repairs and a new interior coating. Additionally, a small equipment replacement
cost has been incorporated to keep the facilities operational. The small equipment included
is listed in Table 4.

Table 4 Small Equipment at the Chlorine Contact Tank
Public Works Integrated Master Plan
City of Oxnard
Item EcRUL (years)
Hypo Pumps 3
Hypo Tanks 9
Chlorine Contact Gates, Supports & Operators 2

3.1.9.1 UV/AOP (Future)

As discussed in Section 3.1.7, the expansion of the AWPF will cause concentration effects
in the OWTP outfall that need to be addressed. One recommendation to address this is the
addition of MBR in place of the existing SSTs when the AWPF is expanded. Oxnard will be
one of the first facilities to reuse a significant percentage of their wastewater flow in their
AWPF. One concern with this high reuse percentage is that the concentrate will raise
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disinfection issues. Thus as a placeholder technology in this PWIMP, UV/AOP treatment is
recommended to address the potential pathogen and toxics concern. UV/AOP treatment
would be needed for all OWTP effluent sent to the AWPF. A detailed discussion of this
recommendation can be found in PM 4.3.

3.1.10 Effluent Pumping

The effluent pump station was installed prior to 1975 and the structure was evaluated for
Immediate Occupancy during the seismic analysis. Based on this assessment, the effluent
pump station building was found to be in need of replacement. Furthermore, the associated
effluent pump station equipment is nearing the end of its ECRUL. In light of this, it is
recommended that the entire effluent pumping station facility be replaced. These effluent
pump station changes do not alter plant capacity; instead, they provide reliability for
downstream users and safety for plant operators.

3.1.11 Ocean Outfall

The existing outfall was constructed around 1963, and as of 2015, the outfall is 52 years
old. A pipe dive inspection was conducted in 2013 and found that the outfall was in good
condition. They did not find any leaks, erosion, holes, or cracks in the line, nor did they find
any port obstructions. Because of the outfall’'s good condition, it is recommended that the
City conduct an inspection every five years and allocate funds for minor repairs after each
such inspection.

3.1.12 Sludge Thickening

This section outlines the major recommendations for baseline improvements to the sludge
thickening operations at the OWTP.

3.1.12.1 Gravity Thickeners

The gravity thickeners were built prior to 1964 and are in poor condition. While record
drawings were not available to seismically evaluate the structures, it was assumed that
because the gravity thickeners are over 50 years old, they are not seismically sound. Due
to their age and poor condition, and because the majority of the equipment associated with
the gravity thickeners are reaching the end of their ECRUL, it is recommended that this
facility be abandoned and that the City switch to co-thickening in the Dissolved Air Flotation
Thickeners (DAFTSs) or thickening in the new primary clarifiers. The gravity thickeners
should not only be abandoned, they should be demolished because they are taking up
valuable space in the center of the treatment plant. In addition, the associated blower
building and odor reduction tower, which are nearing or have passed their ECRUL, should
also be demolished.
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3.1.12.2 Dissolved Air Flotation Thickeners

The DAFTSs are currently located to the west of the existing digesters. DAFT No. 1 has an
EcRUL of only 5 years while DAFT No. 2 has a EcCRUL of 15 years. If the OWTP were to
switch to co-thickening in the DAFTSs, additional DAFT units would be required. At their
existing location, there is not space for these additional DAFT units. Additionally, the
location of the existing DAFTs is the logical location for additional digesters. Because of the
lack of space for additional units at their current location, their obstruction of new digester
facilities, and because DAFT No. 1 is reaching the end of its ECRUL this PWIMP
recommends relocating all DAFT units in the near future. Because it is recommended that
the DAFTs be relocated, the replacement of existing equipment is not recommended in this
master plan. Since additional DAFT units are required for co-thickening and for handling the
additional solids produced with the removal of the biotower and not for additional plant
capacity needs, the proposed modifications do not increase the capacity of the OWTP.

When the DAFTs are relocated, larger thickened waste activated sludge (TWAS) pumps
should be added to accommodate the additional co-thickened primary sludge.

3.1.13 Digestion

It is recommended that all digesters be replaced with larger equal-sized digesters within the
planning period. Digester Nos. 1 and 2 were constructed in 1975 and are thus 40 years old.
Digester No. 3 was constructed in 1988 and is thus 27 years old. Digester No. 2 is currently
not in service because its cover is in need of replacement. Additionally, the majority of
equipment associated with the digesters is nearing the end of their ECRUL. Equipment and
structures associated with digestion have EcCRULSs ranging from -20 years to 9 years. The
condition assessment done as part of this PWIMP determined that Digester No. 2 is past its
EcRUL and Digester Nos. 1 and 3 have EcRULs of only 5 years. This PWIMP recommends
that before the digesters are replaced, concrete testing be performed to better assess their
seismic reliability. While initial assessment indicated no seismic deficiencies, the condition
of the pre-stressing bars is unknown and there may be other defects that are hard to
quantify without concrete testing. Concrete testing was not done as part of this PWIMP
because currently a digester cannot be taken off-line. The digester control building was
assessed and it does not meet seismic code. The replacement of this building is
recommended.

Replacement is also recommended for all three digesters instead of rehabilitation in part
because, with the current digester configuration, there is no room for digester expansion in
the future. Additionally, all three digesters are nearing the end of their ECRUL so
replacement in the near future makes sense. For these reasons, this PWIMP recommends
replacing the digesters with slightly larger digesters and locating them further west, starting
where the DAFTSs are currently located. This allows space for a future Digester No. 4 if
needed beyond the planning horizon of this master plan. In order to stage this digester
transition, the cover on Digester No. 2 should be replaced so it can be put back in service
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temporarily while concrete testing is conducted and while Digester No. 1 is moved. No other
equipment replacement is included in this master plan since the digesters will be replaced
in full.

3.1.14 Sludge Dewatering

It is recommended that the Solids Processing Building be relocated to the central portion of
the plant in order to concentrate unsightly and odorous operations away from property
boundaries. This move also allows the OWTP the option of adding a Fats, Oil, and Grease
(FOG) receiving station near the digester campus of the plant. When the Solids Processing
Building is moved, it is recommended that the existing belt filter presses (BFPs) be replaced
as they are past their ECRUL. For the purposes of this PWIMP it was assumed that the
BFPs would be replaced with centrifuges or screw presses to allow for a conservative cost
estimation. Also, as solids loads increase, an additional dewatering unit would allow more
operator flexibility so that the dewatering units will not need to run continuously. While it is
recommended that the dewatering facilities be replaced, funds for equipment replacement
have been reserved to ensure reliability during transition to a new facility.

Additionally, to decouple dewatered sludge hauling from sludge dewatering, it is
recommended that digested sludge silos be added. This addition will allow operators to run
the dewatering units without having to haul the sludge at the same time.

3.1.15 Cogeneration

This PWIMP recommends that the existing cogeneration building be rebuilt because it was
found to be nonconforming for the Immediate Occupancy performance level during a
seismic review. When this building is rebuilt, it is recommended that the associated
cogeneration equipment be replaced. Following the recommendations of the “Oxnard
Wastewater Treatment Plant Energy Evaluation Report,” it is recommended that the
existing cogeneration units be replaced with two 850-kW generators (Carollo, 2013).

It is recommended that a complete overhaul of the existing facilities wait until after projects
that are more critical have been completed. As an interim solution, this PWIMP
recommends that the cogeneration building roof be rehabilitated in the near future. This
recommendation is consistent with the “Preliminary Identification of Immediate Needs for
the Oxnard Wastewater Treatment Plant and Collection System Sewers and Lift Stations”
report (KEH, 2014) (Appendix D). A complete facility rebuild would then occur once other
more critical projects, such as primary clarifier replacement, have been completed.

3.1.16 Electrical Equipment

It is recommended that the City implement a major re-electrification project at the OWTP.
The majority of the existing electrical equipment was found to be in poor condition and in
need of replacement. All of the motor control centers (MCCs) throughout the plant are
within minus eight (-8) to eight (8) years of their ECRUL. Table 5 lists all the plant MCCs
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and their ECRUL. Furthermore, many of the programmable logic controllers (PLCs) and
local control panels (LCPs) need to be replaced as well. A list of all electrical equipment
and their ECRUL is shown in Table 6.

Table 5 Plant-Wide MCCs
Public Works Integrated Master Plan
City of Oxnard

Item EcRUL (year)

MCC-DP4A, MCC-EDPID, MCC- DP2A, MCC- EBPIB, MCC -
DP3C, MCC -DP3D, MCC-DP2B, MCC-DPIA, MCC-DPIB, MCC- -8
EDPIA

MCC-DP2C, MCC-EDPIC, MCC-GF, MCC-DP4, MCC-DP4B,
MCC-GB, MCC-GC, MCC-GD, MCC- DP2D, MCC-DP3A, MCC- 2
EDPIE, MCC-HG, MCC-DP3B
MCC-SH, MCC-NA, MCC-NC, MCC-ND, MCC-NE, MCC-NF, 6
MCC-HC, MCC-NG, MCC-GA
MCC- HW 8

Table 6 Small Electrical Equipment
Public Works Integrated Master Plan
City of Oxnard

Item EcRUL (year)

Electrical - Main Electrical Building

Older Transformers 2
Older Transformer 2 2
Switchboard MA-MB 6
Switchgear 1 6
Switchgear 2 2
Switchgear HW 6
Transformer A 10
Transformer B 10

Electrical - North Area Electrical Building

Switchboard-NB 8
Switchgear 6
Switchboards Large 12
Transformer TC 6
Transformer TD 8
VFDs (13) 6

General - Effluent Electrical Building

Gym Switchgear -8

REVISED FINAL DRAFT — September 2017 11

pw:\\Carollo/Documents\Client/CA/Oxnard/9587A00/Deliverables/Updated PM Deliverables/PM 03 Wastewater System\PM 3.7.1



Another major electrical concern at the OWTP is the lack of emergency power. There is
only one power feed to the plant. While the generators have adequate capacity, these
cannot be brought on line quickly enough to serve as emergency power. In the event of
power loss, influent is directed to a primary clarifier. This allows for a half hour detention
time until power can be brought online. Reserving clarifier capacity for emergency use,
however, means that many maintenance and rehabilitation activities cannot be conducted
routinely. This PWIMP recommends replacing the generators.

This PWIMP also recommends conducting an electrical vault repair predesign study, which
is consistent with KEH'’s findings (KEH, 2014). This study would look at the need to repair
corroded concrete surfaces and replace corroded conduits, wires, and junction boxes.
SCADA improvements are also recommended. A detailed discussion of these
recommendations can be found in PM 3.10, Wastewater - SCADA Assessment.

3.1.17 Non Process Buildings

The non-process buildings were assessed during both the condition and the seismic
analysis. The results of these two assessments are summarized in Table 7.

Table 7 Non Process Building Recommendations

Public Works Integrated Master Plan

City of Oxnard
Condition
Assessment
Building Seismic Deficiency EcRUL (year)
Replacement Recommended
Main Switchgear Building Replace -20
Butler Storage Building - West Replace 5
Operations Center Building Replace -20
Administration Building(® ?\ltg‘:]"ts“t:ic'fu’geggritsérie;trgg} 15
Vacuum Filter Building Replace -20
Eastern Trunk Pump Station Not Evaluated 5
Butler Storage Buildings - East Replace 5
Effluent Electrical Building® Replace 5
Rehabilitation Recommended
Collection System Maintenance Retrofit Structural and Non 5
Building Structural Components?)
Chemical Handling Facilities Retrofit Structural and Non 5
Building Structural Components(?)
Maintenance Building R;;?;Lf;?gg:igiﬁgg)n 15
North Area Electrical Building Retrofit Mon Struglural 20
omponents®
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Table 7 Non Process Building Recommendations
Public Works Integrated Master Plan
City of Oxnard

Notes:

(1) Itis recommended that the Operations Center be replaced and co-located with the existing
Administration Building, either as an addition or as a new combined structure. This frees space
in the central corridor of the OWTP and concentrates non-process facilities at the perimeter.

(2) Details of the recommended retrofits can be found in the Seismic Assessment of OWTP
Structures — Tier 2 Evaluation.

(3) Itis recommended that the Effluent Electrical Building be replaced as part of the major
electrical upgrade recommended. Additionally, this building is currently located at one of the
lowest elevations at the plant most at risk for sea level rise.

3.1.18 Other Facility Recommendations

This section tabulates all the miscellaneous plant improvement recommendations of this
PWIMP. On a plant-wide basis, it is recommended that budget be allocated for a plant re-
paving project once the initial set of construction projects is complete. Additionally, this
PWIMP recommends that budget be allocated for a plant-wide cathodic protection project
and yearly cathodic protection maintenance. This recommendation is consistent with the
“Asset Corrosion Assessment and CP Evaluation Survey” done by JDH Corrosion
Consultants (PM 3.9) as part of this PWIMP. It is also recommended that the City invest in
a new Computerized Maintenance Management System (CMMS). The existing system is
old and outdated and does not communicate with all of the different departments. An
upgrade will allow for more uniformity and the ability to share data between departments.
Finally, as recommended in the “Mechanical Audit Report,” various heat pumps and AC
condensing units should be replaced with more efficient models (The Energy Network -
Mechanical Audit, 2014).

In addition to these plant-wide improvements, it is recommended that the City allocate
funds for the potential future need for a seawall. As shown in Figure 1, it is anticipated that
the 100-year storm sea level could rise as much as seven (7) feet by 2040. Based on these
high end projections, Table 8 shows the year when each major unit process could be
flooded. This PWIMP recommends that the need for a sea wall be re-evaluated and
potentially implemented as soon as 2034.
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Figure 1 Projected Sea Level Rise
Table 8 Flood Level Projections for Major Unit Processes
Public Works Integrated Master Plan
City of Oxnard
Lowest Flood| Year of

Unit Process Elevation (ft) |Flooding!'? Notes
WAS Pumps 4.8 1958 Replacing Facility
Main Electrical Building 9.8 2014 Replacing and Moving Facility
Plant Control Center 10.3 2020 Replacing and Moving Facility
Gravity Thickeners 10.4 2021 Abandoning Facility
Interstage Pump Station 10.5 2021 Replacing and Moving Facility
Flow Equalization Basins 10.7 2023
Primary Treatment Pumps 10.8 2025 Replacing Facility
Solids Processing/Dewatering 11.3 2030 Replacing and Moving Facility
Aerated Activated Sludge 12.0 2038
North Area Electrical Building 12.2 2041
Collection System Maintenance 12.3 2041
Administration Building 12.6 2044 Replacing Facility
DAF Tanks 12.6 2045 Replacing and Moving Facility
Digesters 12.9 2048 Replacing and Moving Facility
Effluent Pump Station 12.9 2048 Replacing and Moving Facility
Sedimentation Basins 13.7 2057
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Table 8 Flood Level Projections for Major Unit Processes

Public Works Integrated Master Plan

City of Oxnard

Lowest Flood| Year of
Unit Process Elevation (ft) |Flooding!-? Notes
Headworks 15.3 2075
Disinfection Facilities 17.5 2099
Primary Tanks 19.5 2121 Replacing Facility
RAS Pumps 27.1 2205 Replacing Facility
Note:
(1) Year of flooding based off of FEMA 100 Year+ Projections (Santa Monica Tide Levels 1933 to
2014).

(2) See lzigure 7 in PM 3.1 for a graphical interpretation of this data.

3.2 Scenario 2: Energy Efficiency

While the baseline scenario, Scenario 1, focuses on repairs and additions necessary to
keep the plant operational and in compliance with their existing NPDES permit, Scenario 2
focuses on projects that promote energy efficiency at the OWTP. This scenario includes all
projects discussed under Scenario 1. However, Scenario 2 also includes projects to reduce
energy use at the OWTP. These additional projects are discussed in the sections below.

3.21 FOG Receiving Station

The first project recommended as part of Scenario 2 is a Fats, Oil, and Grease (FOG)
receiving station. This receiving station would allow for flexibility in FOG addition timing thus
preventing slug loading which can cause digester upsets. This also allows for the addition
of FOG when energy costs are high. Two alternatives for a FOG receiving station were
recommended in the “Oxnard Wastewater Treatment Plant Energy Evaluation Report”
(Carollo, 2013). The first alternative would double the current FOG addition. The second
alternative would increase FOG addition to the digester capacity limit. For the purpose of
this PWIMP, alternative two was chosen because it had the larger potential for energy
savings. Adding a FOG receiving station by 2020 is also recommended as part of Oxnard’s
Energy Action Plan (Oxnard Planning Division, 2013).

3.2.2 Solar or Alternative Energy Facility

The second project recommended as part of Scenario 2 is the addition of solar cells as
recommended in the “Oxnard Wastewater Treatment Plant Energy Evaluation Report”
(Carollo, 2013) (Appendix C). For this PWIMP, it was assumed that solar photovoltaic cells
would be added to the rooftops and carports recommended in the Energy Evaluation
Report (Carollo, 2013). This addition would increase the amount of energy produced onsite
and thus help the OWTP achieve energy self-sufficiency.

REVISED FINAL DRAFT — September 2017 15

pw:\\Carollo/Documents\Client/CA/Oxnard/9587A00/Deliverables/Updated PM Deliverables/PM 03 Wastewater System\PM 3.7.1



3.3 Scenario 3: Resource Recovery

Scenario 3 focuses on projects that maximize water reuse and nutrient mining. This
scenario includes all projects discussed under Scenario 1 and Scenario 2. However,
Scenario 3’s focus is to protect and enhance resource sustainability. The additional projects
included in Scenario 3 are discussed in the sections that follow.

3.3.1 Phosphorous Recovery

The first project recommended as part of Scenario 3 in this PWIMP is the addition of a
phosphorous recovery facility. This facility would harvest phosphorous from the dewatering
centrate and create marketable fertilizer pellets. An example of such a process is shown in
Figure 2.

TREATED
EFFLUENT

RECYCLE
LINE

INFLUENT

PEARL

* Removes phosphorus and ammonia loads
+ Prevents struvite scale formation

* Recovers nutrient value

* Promotes environmental sustainability

* Provides attractive whole-life financial value

Figure 2 Phosphorous Recovery Schematic Source: Ostara Nutrient Recovery
Technologies
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3.3.2 Sludge Post Processing

The second project recommended as part of Scenario 3 is the addition of a sludge post
processing facility. The purpose of this facility would be to decrease the amount of sludge
hauled to a landfill. This reduction not only enhances onsite reuse of waste materials, but it
is also more favorable from a regulatory standpoint. As discussed in PM 3.1 Section 2,
sending sludge to a landfill facility will likely become increasingly difficult throughout
California. It is thus prudent to plan for alternative sludge disposal methods.

4.0 SCENARIO EVALUATION

41 Economic Analysis

A cost estimate of the three main scenarios was developed for facilities needed through the
planning period (2040). The costs were developed using factors outlined in PM 1.4, Basis of
Cost as well as cost information from past projects and estimates. The economic
comparison of the three scenarios considered is shown in Table 9.

Table 9 Comparison of Scenario Costs("
Public Works Integrated Master Plan
City of Oxnard
Cost ($ M) Scenario 1 Scenario 2 | Scenario 3
Headworks $14.9 $14.9 $14.9
Primary Treatment $20.9 $20.9 $20.9
Secondary Treatment $100.3 $100.3 $100.3
Disinfection/Effluent Pumping/Outfall $24.5 $24.5 $24.5
Sludge Thickening $13.4 $13.4 $13.4
Digestion $34.4 $34.4 $34.4
Dewatering and Sludge Post Processing $27.6 $27.6 $88.1
Cogeneration/FOG $13.8 $16.5 $16.5
Electrical $18.3 $18.3 $18.3
Non-Process Buildings $25.1 $25.1 $25.1
Other $33.6 $34.8 $38.3
Total Construction Cost $327 $331 $395
Total Project Cost? $405 $410 $489
Annual Costs ($ M/ yr) $20.3 $20.5 $24.5
Annualized Project Cost® $33 $33 $39
Total O&M® $5.0 $5.4 $6.5
Total Annual Cost $37.5 $38.3 $45.8
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Table 9 Comparison of Scenario Costs("
Public Works Integrated Master Plan
City of Oxnard

Notes:

(1) Costs derived using the methodology outlined in PM 1.4, Basis of Cost.

(2) Project costs include project cost factor (as outlined in PM 1.4, Basis of Cost).

(3) Annualized at 5% over 20 years.

(4) O&M costs include only additional O&M costs from new capital improvement projects.

4.2 Non-Economic Considerations

In addition to the economic analysis, non-economic considerations were summarized that
relate to the goals and objectives for the PWIMP, as noted in Section 2.0. That summary is
included in Table 10. Using those considerations, a combined comparison was done to
determine if there was dramatic difference in the scenarios. The comparison, highlighted in
Table 10, showed a slight advantage to Scenario 2 and 3 due to moderate to high goal
achievement. Based upon this assessment and the lower cost of Scenario 2 compared to
Scenario 3, the City agreed to move forward with Scenario 2: Energy Efficiency.

421 Enerqy Analysis

In addition to the overall comparison shown in Table 10, a specific energy comparison was
developed to further assess the three scenarios. This comparison draws in large part from
the following documents:

° “Energy Action Plan: A component of the Oxnard Climate Action and Adaptation
Plan” (Oxnard Planning Division, 2013).

° “Oxnard Wastewater Treatment Plant Energy Evaluation Report” (Carollo, 2013).

. “Water and Wastewater Process Optimization and Mechanical Audit Report DRAFT”
(The Energy Network, 2014).

o “Mechanical Audit Report” (The Energy Network, 2014).

This section summarizes the findings of the documents listed above and explains how they
are applicable to the OWTP scenario evaluation. In general, there is the potential for energy
savings from both large recommended capital improvement projects, and smaller
equipment replacement projects. All of the smaller equipment replacement projects are
recommended for all three scenarios, and thus while important, do not differentiate one
scenario from another. The recommended small equipment projects are as follows:

. Replace the Admin Building 10-ton rooftop split system outdoor heat pump unit.

° Replace the Maintenance Building 4-ton rooftop single package heat pump unit.
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Table 10

Public Works Integrated Master Plan

City of Oxnard

Non-Economic Consideration of Water Supply Alternatives

Scenario 1 - Baseline

Scenario 2 - Energy

Scenario 3 - Resource

Efficiency Recovery
Goal 1: Compliant, reliable, flexible system Moderate High High
Goal 2: Economic sustainability Moderate High Moderate
Goal 3: Mitigate/adapt to climate change Moderate Moderate Moderate
Goal 4: Resource sustainability Low Moderate High
Goal 5: Energy efficiency Low High High

Lower overall cost

Focuses on rehabilitating
the existing plant as the

Moderate cost

More flexible system to
address potential future

More flexible in sludge
handling and resource
recovery

More flexible system to
address potential future

Benefits highest priority changes in the cost of changes in the cost of
energy energy
Provides a seawall to Provides a seawall to Provides a seawall to protect
protect against potential sea protect against potential against potential sea level
level rise from climate sea level rise from climate rise from climate change
change change
Does not directly address Does not focus on High Cost
goal 4 or goal 5 recovering nutrients and
sludge onsite
Less able to adapt to
potential future increases in
Drawbacks the cost of energy

Does little to take
advantage of resources
produced onsite




o Replace the Maintenance Building 5-ton rooftop single package gas/electric unit.

. Replace the Operations Center 4-ton and two 3-ton rooftop single package heat
pumps.

° Replace the Effluent Electrical Room 3-ton rooftop split system outdoor heat pump
unit.

. Replace the North Area Electrical Building 7.5-ton rooftop single package heat pump

unit.
. Replace the storage building server room 5-ton split system AC condensing unit.
o Replace the new headworks 3-ton rooftop single package AC.

See The Energy Network's "Mechanical Audit Report" for more information on these
recommendations. Combined, these changes could decrease energy use at the plant by

27,075 kWhs.

There is also the potential for some of the recommended larger capital improvement
projects to produce energy savings. These projects and their potential energy savings are
shown in Table 11.

Table 11 Potential Energy Savings
Public Works Integrated Master Plan
City of Oxnard
Potential Relative Energy Savings
Recommendation Scenario 1 Scenario 2 Scenario 3
Biotower Removal and Interstage Included in All | Included in All Included in All
Pump Reconfiguration Scenarios Scenarios Scenarios
AST Blower Replacement Included in All Included in All Included in All
Scenarios Scenarios Scenarios
Included in All Included in All Included in All
Cogen Replacement . . .
Scenarios Scenarios Scenarios
FOG Receiving Station NA + +
Solar or Alternative Energy Facility NA + T
Incineration NA NA +
Total Potential Energy Savings: + ++ +++
Note:
(1) Only projects that could produce energy savings are included in this analysis.
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As shown in this table, both Scenario 2 and 3 achieve greater potential energy savings than
Scenario 1. Furthermore, both Scenario 2 and 3 are consistent with Oxnard's Energy Action
Plan.

As discussed in PM 1.1, one of Oxnard's goals, as stated in the Energy Action Plan, is to
reduce City-wide energy usage by 10 percent. The Energy Action Plan outlines specific
ways to help achieve this goal, and one of these recommendations is directly applicable to
the OWTP. Goal G-14: Increase on-site electricity generation at City wastewater treatment
and materials recovery facility is directly addressed in Scenario 2 and 3 with the addition of
a FOG receiving station to increase FOG sent to the digesters. This project will
subsequently increase the amount of energy the cogeneration facilities can recover. Given
the greater potential for energy savings and the alignment with Oxnard's Energy Action
Plan goals, Scenario 2 is recommended.

5.0 RECOMMENDED PROJECTS

After discussion with the City, the team recommends proceeding with Scenario 2. This
section summarizes the estimated funding requirements for all within the fence-line OWTP
projects in Scenario 2 through the year 2040. This information is used as the basis for the
financial analysis portion of the PWIMP to determine the financial impact of the project to
the City and its rate payers.

There are four main drivers for the projects included within the CIP: 1) Rehabilitation and
Replacement (R&R), 2) Small Equipment Replacement, 3) Performance, and 3) Resource
Sustainability. These drivers are noted next to each project along with their anticipated start
year and length of project completion. The projects are categorized in phases which loosely
also follows timing of the projects: 1) Phase 1A and B — Immediate needs; 2) Phase 2 —
Near-Term Needs; and 3) Phase 3 — Long-Term Needs.

Each of the drivers is described in more detail below.

5.1 Rehabilitation and Replacement (R&R)

Several analysis conducted as part of the PWIMP have assessed the condition of the City's
existing wastewater system assets. In general, R&R is the main driver for the majority of the
recommended projects at the OWTP. The following PMs address the existing OWTP asset

assessments that were made:

o PM 3.5 - Wastewater Condition Assessment - Assessed the R&R needs of and
developed priorities for the wastewater lift stations and all mechanical and electrical
equipment as well as all structures at the OWTP.

. PM 3.6 - Seismic Assessment - Assessed the seismic safety hazard of all buildings
and all water retaining structures at the OWTP.
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. PM 3.8 - Arc Flash Assessment - Included a Short Circuit Study, Protective Device
Coordination Study and an Arc Flash Study of the OWTP facilities.

. PM 3.9 - Cathodic Protection - Assessed the cathodic protection needs of the
wastewater system and developed a list of recommended projects to address
deficiencies.

5.2 Small Equipment Replacement

Small equipment replacement budgets have been included for all unit processes. These
budgets were developed as part of the condition assessment analysis conducted in PM 3.5,
Wastewater Condition Assessment. All existing small equipment at the OWTP was
assigned a remaining useful life as well as a replacement cost. Small equipment for each
unit process was then grouped by expected replacement year into five year increments and
their expected replacement costs were summed. The allocated costs in Table 10 reflect this
analysis.

5.3 Performance

Performance projects include projects that will help optimize current OWTP plant
operations. These projects with either make the plant easier to run for plant operators or
they will help optimize the treatment ability of the plant.

5.4 Resource Sustainability

Resource sustainability is the main driver for the projects that aim to recover resources on
site and decrease waste sent offsite. Such projects include onsite energy generation, onsite
nutrient recovery, and onsite sludge reduction.

5.5 Cost, Phase and Schedule Summary

The Recommended Wastewater project costs presented in Table 12 are based on the
preliminary layouts, sizing and configuration. Project costs are estimated based on unit
costs developed from estimating guides, equipment manufacturer’s information, unit prices,
and construction costs of similar facilities and other locations. A more detailed discussion of
the basis of costs is included in PM 1.4, Basis of Cost.

The costs and timing presented in this PM represent Carollo’s best professional judgment
of the capital expenditure needs of the City and of the timing needed to maintain a reliable
and compliant system that can meet current and future wastewater generation needs.
Timing was set to align with the seven master plan drivers, namely: R&R, regulatory
requirements, economic benefit, performance benefit, growth, resource sustainability, and
policy decisions. Timing is also based on input from City staff and the condition
assessments performed.
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Table 12
Public Works Integrated Master Plan
City of Oxnard

Recommended Projects, Cost Estimates, and Phasing for Within Fence-Line Wastewater System — Upgrade in Place”

Un-escalated

Start Years to Project Cost
Project Name Driver Year | Implement (%)
Phase 1A Projects:
Biotower Removal
Demolish Biotowers R&R 2016 1 $770,000
Add Baffle Walls in ASTs R&R 2016 $380,000
Reconfigure Interstage Pumping (and replace pumps) R&R 2016 2 $15,020,000
Primary Clarifier Replacement
Demolish and Rebuild Primary Clarifiers R&R 2016 6 $18,600,000
ggtiilglnd Primary Clarifier Building/ Pump Sludge Pump &R 016 ] $2.893,000
Add CEPT including Mixing Facilities Performance 2016 2 $1,470,000@
Add Influent Splitter Box Performance 2016 2 $1,450,000
Demolish Butler Storage Building - West R&R 2016 1 $49,000
New Butler Storage Building - West R&R 2021 1 $954,000
Small Equipment Replacement - Primary Clarifier R&R 2016 1 $469,000
Electrical Upgrade: MCC, Electrical Buildings, CMMS, and Emergency Generator Replacement
New Main Switchgear Building R&R 2017 3 $926,000
New Effluent Electrical Building R&R 2017 3 $1,158,000
Electrical Vault Repair Pre-Design Study R&R 2016 2 $27,000©
Replace Standby Generators R&R 2016 3 $2,543,000
Replace Plant MCCs R&R 2016 5 $5,430,000
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Table 12
Public Works Integrated Master Plan
City of Oxnard

Recommended Projects, Cost Estimates, and Phasing for Within Fence-Line Wastewater System — Upgrade in Place(

Un-escalated

Start Years to Project Cost
Project Name Driver Year | Implement %
Plant-wide SCADA System Upgrade R&R 2016 5 $10,816,000
Small Equipment Replacement - Electrical 1 Small Equipment Replacement 2016 2 $275,000
Small Equipment Replacement - Electrical 2 Small Equipment Replacement 2020 2 $626,000
Small Equipment Replacement - Electrical 3 Small Equipment Replacement 2023 2 $653,000
CMMS R&R 2016 3 $250,000
BFP Rehab and Non Hazardous Liquid Receiving Station
BFP Rehab R&R 2016 $2,280,000©)
Construct a Non Hazardous Liquid Receiving Station® Performance 2016 2 $2,564,000
Phase 1B Projects:
Plant-wide Cathodic Protection R&R 2016 2 $1,430,000
Solids Campus Upgrade: Gravity Thickener Demo, Dewatering Move and Upgrade, and DAFT Move and Expansion
Install Cover on Digester 2 R&R 2016 1 $2,260,000®
Demolish Gravity Thickeners and Blower Building R&R 2017 1 $583,000
Demolish Odor Reduction Tower R&R 2017 1 $100,000
Demolish Operations Center and Vac Filter Bld R&R 2017 1 $448,000
Move Dewatering Facility and add New Centrifuges Performance 2016 3 $23,370,000
Add Dewatering Capacity Performance 2016 3 $2,160,000
N eratons Center Bulding corocated i rew
Add Sludge Silos Performance 2018 $6,370,000
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City of Oxnard
Un-escalated
Start Years to Project Cost
Project Name Driver Year | Implement (%)
Demolish DAFTs and Rebuild (2) at New Solids Campus Performance 2018 3 $8,590,000
Build additional 2 DAFTs at New Solids Campus Performance 2018 3 $7,350,000
Add TWAS Sludge Pumping Capacity Performance 2018 3 $40,000
Building Upgrades for Seismic Safety and Plant Paving Resurfacing
Rehab Cogen Building Roof R&R 2017 2 $120,000®
New Storage Building ("Vacuum Filter Building") R&R 2017 3 $4,406,000
Rehab Collection System Maintenance Building R&R 2019 2 $1,399,000
Rehab Chemical Handling Facilities Building R&R 2019 2 $746,000
Rehab Maintenance Building R&R 2019 2 $279,000
Rehab North Area Electrical Building R&R 2019 2 $448,000
Rehab Grit Screening Building - Seismic Retrofit R&R 2019 2 $1,866,000
New Eastern Trunk Pump Station R&R 2019 2 $1,003,000
New Butler Storage Buildings - east R&R 2022 2 $1,158,000
Small Equipment Replacement - General Building 1 Small Equipment Replacement | 2016 2 $190,000
Small Equipment Replacement - General Building 2 Small Equipment Replacement | 2023 2 $89,000
Plant Paving Resurfacing Small Equipment Replacement | 2022 3 $410,000®
Headworks Odor Control, Concrete and Coating Repair, and RPF Cover Replacement

Headworks Odor Control with Screen Walls, Concrete Repair, $4.640,0002%)
and RPF Cover Replacement R&R 2016 3 T

Below Cover Coating Repairs R&R 2016 4 $1,310,0000

14
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Table 12
Public Works Integrated Master Plan

Recommended Projects, Cost Estimates, and Phasing for Within Fence-Line Wastewater System — Upgrade in Place”

City of Oxnard
Un-escalated
Start Years to Project Cost
Project Name Driver Year | Implement (%)
Secondary Treatment Concrete Rehab, Equipment Replacement, and Process Optimization
Concrete Repair and Seismic Retrofit - EQ Basin R&R 2016 3 $2,596,000
Concrete Repair and Seismic Retrofit - ASTs R&R 2016 11 $8,121,000
Concrete Repair and Re-painting - SSTs R&R 2016 11 $5,719,000
Modify SST Inlet Performance 2016 $160,000
New ML Wasting Station Performance 2016 $2,640,000
gggilra;ceeng?ilcljic:[ro;i(;klmmers, and Drives (Secondary ~aR 2016 5 $9.925.000
RAS Pump Modifications Performance 2016 3 $1,120,000
Replace Blowers R&R 2016 3 $2,585,000
Diffuser Replacement R&R 2016 3 $3,120,000M
Small Equipment Replacement - secondary 1 Small Equipment Replacement | 2016 3 $610,000
Small Equipment Replacement - secondary 2 Small Equipment Replacement | 2020 3 $62,000
Small Equipment Replacement - wet weather storage 2 Small Equipment Replacement 2020 3 $527,000
Disinfection and Effluent Pumping Equipment Replacement
New Effluent Pumping Station Building R&R 2017 4 $1,234,000
New Effluent Pump Station R&R 2017 4 $13,838,000@
Water Quality Early Warning System Performance 2017 4 $330,000®@

PHASE 1 TOTAL.:

$213,895,000
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Table 12
Public Works Integrated Master Plan

Recommended Projects, Cost Estimates, and Phasing for Within Fence-Line Wastewater System — Upgrade in Place”

City of Oxnard
Un-escalated
Start Years to Project Cost
Project Name Driver Year | Implement (%)
Phase 2 Projects:
Headworks Equipment Replacement and Building Rehab
Small Equipment Replacement - Headworks 1 Small Equipment Replacement 2019 2 $383,000
Small Equipment Replacement - Headworks 2 Small Equipment Replacement 2023 3 $6,306,000
Small Equipment Replacement - Headworks 3 Small Equipment Replacement | 2028 2 $149,000
Rehab Headworks Building R&R 2032 3 $ 3,858,000
Digester Campus Rebuild of Digesters and Digester Control Building
New Digester 1 R&R 2019 3 $12,950,000
New Digester 2 R&R 2020 3 $12,950,000
New Digester 3 R&R 2021 3 $12,950,000
New Digester Control Building R&R 2019 5 $1,543,000
Cogen Building and Equipment Replacement, New FOG Receiving Station
New Cogen Building R&R 2022 3 $4,630,000
Small Equipment Replacement - Cogen Small Equipment Replacement | 2022 3 $2,233,000
Replace Cogen Engines R&R 2022 3 $10,140,000)
Add a FOG Receiving Station Resource Sustainability 2019 2 $3,390,0000
Disinfection Equipment Replacement
Coating Replacement on Chlorine Contact Tanks R&R 2026 2 $1,359,000
Small Equipment Replacement 1 Small Equipment Replacement 2024 3 $403,000
PHASE 2 TOTAL: $73,244,000
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Table 12 Recommended Projects, Cost Estimates, and Phasing for Within Fence-Line Wastewater System — Upgrade in Place(

Public Works Integrated Master Plan
City of Oxnard

Un-escalated
Start Years to Project Cost
Project Name Driver Year | Implement %
Phase 3 Projects:
MBR Resource Sustainability 2019 2 $71,000,000
Add UV/AOP after MBR Resource Sustainability 2019 2 $13,200,000
Solar or Alternative Energy Facility Resource Sustainability 2021 10 $1,540,0000)
Seawall Resource Sustainability 2033 5 $37,260,000
PHASE 3 TOTAL: | $123,000,000
Notes:

(1) From 2014 report by MKN Associates.

(2) From AECOM's estimates.

(3) From KEH's 2014 Immediate Needs Report.

(4) From PM 3.8 Cathodic Protection Assessment.

(5) From City's 2013 CIP.

(6) From the 2013 Energy Evaluation Report by Carollo.

(7) Project costs, schedules, and phasing are based on data and information available at the time of the original date of preparation — December 2015.
The updated CIP is contained in the Brief History section of the PMs, the Summary Report, and the Executive Summary.
(8) The Waste Receiving Station should be located near the OWTP Headworks (i.e., the head of the plant). Based on this, the City may need to use the

land currently leased to the Port Hueneme Water Agency.




While the costs developed in this PM match the costs analyzed as part of the Cost of
Service Study, the timing presented may differ. The Cost of Service Study will balance not
only the CIP projects identified but also the rates and rate payer affordability based on a
yearly balance and also the integrated costs for the different City funds and enterprises.

The Overall Project Costs for the Recommended Wastewater Projects are summarized in
Table 13.

Based on capacity and reliability needs, a preferred project schedule for Scenario 2 was
developed to phase the recommended project components over a 25-year period. The
schedule presented in this section was developed based on the technical aspects of the
projects to minimize risk and allow for future flexibility. Both design and construction
durations are shown. Because the majority of the projects are R&R and many of them could
ideally start now, consideration was given to constructability at the space-limited plant and
precedence was shown for critical projects. It is possible that the actual timing of these
projects will change when looking at all of the City's facilities holistically instead of just
focusing on the within-fence line OWTP projects.

Table 13 Overall Project Costs by Phase for within Fence-Line Wastewater
System — Upgrade in Place("
Public Works Integrated Master Plan

City of Oxnard
Phase Un-escalated Project Cost
1A $70,000,000
1B $144,300,000
2 $73,200,000
3 $123,000,000
Total $410,500,000

Notes:

(1) Project costs, schedules, and phasing are based on data and information available at the time
of the original date of preparation — December 2015. The updated CIP is contained in the Brief
History section of the PMs, the Summary Report, and the Executive Summary.

The 25-year CIP runs through FY 2039/40. During this period, the majority of the CIP is
focused on rehabilitation and replacement of the existing system. Over the next 25 years,
the City’s CIP will accomplish:

o Removal of the Biotowers.
° Replacement of the Primary Clarifiers.
° A maijor re-electrification of the plant to increase reliability.

REVISED FINAL DRAFT — September 2017
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A solids campus upgrade to increase the reliability of sludge thickening, digestion,
and dewatering.

Building upgrades to meet current seismic code.

Headworks upgrades to control odors.

Secondary treatment rehab to address seismic and aging equipment concerns.
A replacement of the effluent pumping equipment.

A replacement of the cogeneration facilities.

Potential process changes to promote resource recovery and energy self-sufficiency.

Figures 3A and 3B show the Recommended Wastewater Project schedule for Scenario 2.
Scenario 2 totals approximately $416 million in 2014 dollars. Recommended expenditures
are heavily weighted towards the first 10 years of the program, totaling $373 million. Due to
the front-loaded nature of the Recommended Projects, implementation of these projects will
be the most significant driver of the City’s financial plan.

Figures 3C through 3H show the 2015 — 2020 year-by-year implementation projects,
respectively. Figures 31 through 3K show the 2025, 2030, and 2035 implementation
projects, respectively.

REVISED FINAL DRAFT — September 2017

pw:\\Carollo/Documents\Client/CA/Oxnard/9587A00/Deliverables/Updated PM Deliverables/PM 03 Wastewater System\PM 3.7.1
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Oxnard - Wastewater CIP Schedule
.Design .Bid/Award Contract .Construction

Year
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

123 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4|1 2 3 4

Biotower Removal
Demolish Biotowers
Add Baffle Walls in ASTs

Reconfigure Interstage Pumping (and replace pumps)
Primary Clarifier Replacement
Demolish and Rebuild Primary Clarifiers
Rebuild Primary Clarifier Building/ Pump Sludge Pump
Station
Add CEPT at the Primary Clarifiers
Add Influent Splitter Box at the Primary Clarifiers
Demolish Butler Storage Building - West
Replace Existing Butler Storage Building - West I |
Small Equipment Replacement - Primary Clarifier
Electrical Upgrade: MCC, Electrical Buildings, CMMS, and Emergency Generator Replacement
Replace Existing Main Switchgear Building
Replace Existing Effluent Electrical Building
Electrical Vault Repair Pre-Design Study
Replace Standby Generators
Replace Plant MCCs
Plant LCPs/PLCs Replacement
Small Equipment Replacement - Electrical
CMMS Upgrade
BFP Rehab and Non Hazardous Liquid Receiving Station
BFP Rehab

Construct a Non Hazardous Liquid Receiving Station

Plant-wide Cathodic Protection
Solids Campus Upgrade: Gravity Thickener Demo, Dewatering Move and Upgrade, and DAFT
Install Cover on Digester 2

Install Temporary Sludge Thickening for GTs and
DAFTs

Install Temporary Odor Control Facilities

Install Temporary Operations Center and Vac Filter
Building (trailers)

Move and Expansion

Demolish Gravity Thickeners and Blower Building
Demolish Odor Reduction Tower
Demolish Operations Center and Vac Filter Bldg

Move Dewatering Facility and add New Centrifuges
Replace Existing Operations Center Building Co-
located with Admin Bldg
Add Sludge Silos
Demolish DAFTs and Rebuild (4) at New Solids
Campus
Add TWAS Sludge Pumping Capacity

Building Upgrades for Seismic Safety and Plant Paving Resurfacing
Rehab Cogen Building Roof
Replace Existing Storage Building ("Vacuum Filter
Building")
Rehab Collection System Maintenance Building
Rehab Chemical Handling Facilities Building
Rehab Maintenance Building
Rehab North Area Electrical Building
Rehab Grit Screening Building
Replace Existing Eastern Trunk Pump Station
Replace Existing Butler Storage Buildings - East
Small Equipment Replacement - Buildings
Plant Paving Resurfacing

Headworks Odor Control, Concrete and Coating Repair, and RPF Cover Replacement
Headworks Odor Control with Screen Walls, Concrete
Repair, and RPF Cover Replacement
Below Cover Coating Repairs

RECOMMENDED WASTEWATER CIP SCHEDULE (Part 1)

FIGURE 3A

CITY OF OXNARD
PM NO. 3.7.1 WASTEWATER
PUBLIC WORKS INTEGRATED MASTER PLAN
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Oxnard - Wastewater CIP Schedule (Continued)
.Design .Bid/Award Contract .Construction
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123 4|1 2 3 4

Secondary Tr Concrete Rehab, Equi t Replacement, and Process Optimization
Concrete Repair and Seismic Retrofit - EQ Basin
Concrete Repair and Seismic Retrofit - ASTs
Concrete Repair and Re-painting - SSTs
Modify SST Inlet
New ML Wasting Station
Replace Collectors, Skimmers, and Drives (Secondary
Sedimentation Tanks)

RAS Pump Modifications

Replace Blowers

Diffuser Replacement

SCADA System Upgrade

Small Equipment Replacement - secondary

Disinfection and Effluent Pumping Equipment Replacement
Replace Existing Effluent Pumping Station
Water Quality Early Warning System

Headworks Equiy t Replacement and Building Rehab
Small Equipment Replacement - Headworks |
Rehab Headworks Building | “
Digester Campus Rebuild of Digesters and Dig Control Building
Replace Existing Digester 1
Replace Existing Digester 2
Replace Existing Digester 3
Replace Existing Digester Control Building
Cogen Building and Equi Repl: it, New FOG Receiving Station
Replace Existing Cogen Building
Replace Cogen Engines
Small Equipment Replacement - Cogen
Add a FOG Receiving Station
Disinfection Equipment Replacement
Coating Replacement on Chlorine Contact Tanks
Small Equipment Replacement - Disinfection

MBR

Add UV/AOP after MBR

Solar or Alternative Energy Facility
Seawall | | |

RECOMMENDED WASTEWATER CIP SCHEDULE (Part 2)

FIGURE 3B

CITY OF OXNARD
PM NO. 3.7.1 WASTEWATER
PUBLIC WORKS INTEGRATED MASTER PLAN
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1. Executive Summary

The Energy Network is pleased with the opportunity to provide this Engineering Audit
Report to the City of Oxnard (City) that presents energy efficiency opportunities at the
City of Oxnard Wastewater Treatment Plant (OWTP). The Energy Network,
administered by Los Angeles County, was created by the California Public Utilities
Commission to help eligible public agencies in Southern California harness their
collective action, save energy, reduce operating costs and protect precious resources.
To expand public agency participation in utility energy efficiency programs, The Energy
Network is offering a range of energy efficiency services to assist public agencies with
accelerating energy retrofits.

This report describes a package of recommended energy efficiency measures for the
operational processes, electrical, and mechanical equipment at OTWP estimated to
reduce total annual energy usage by 3,659,807 kWh 36% reduction of total energy
provided by SCE, yielding estimated cost reduction of $361,4611.

The Energy Network’s engineering consultant, QUEST has performed a process and
mechanical energy audit of OWTP. The facility has capacity to treat up to 31.7 million
gallons per day (MGD) of wastewater at a secondary level, although the facility is
currently operating at about 20 MGD.

Plant Overview

The City of Oxnard (City) Wastewater Treatment Plant (OWTP) is located at 6001 South
Perkins Road. The OWTP provides secondary wastewater treatment. It has a nominal
average day dry weather flow (ADWF) of 20 million gallons per day (mgd) with a design
capacity of 31.7 (mgd). The OWTP includes the following major treatment facilities:

e Preliminary treatment (Headworks) including mechanically cleaned bar
screens, aerated grit removal, and influent pumping.

e Primary sedimentation

o Biofilters (shown as Fixed Film Reactor in Figure No. 1)
e Inter-process pumping

¢ Fine-bubble activated sludge

e Secondary sedimentation

e Secondary effluent equalization

e Chlorination and dechlorination

o Effluent pumping and ocean outfall

e Emergency standby power generators
e Anaerobic digestion

e Solids processing facilities

e Onsite cogeneration facilities
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The Energy Network

The Public Works Department (Public Works) staff continually manages the treatment
facilities assets to assure that they meet required performance standards, are cost-
effective, and maximize water reuse and other benefits to the community.

1.1.Energy Efficiency Measures

The following energy efficiency measures (EEMs) were developed in consultation
with site staff and the TEN consulting team. A total of six measures were
developed with two measures being a variation of the bio-filter removal. The
recommended measures are as follows:

e EEM# 1 Replace 2 Grit Pumps

o EEM # 2 Replace Primary Sludge Pumps

e EEM #3 - Remove Bio-filters and Replace 3 Aeration Blowers (EEM #3A
includes the addition of Chemically Enhanced Primary Sedimentation)

e EEM #4 - Turn off Bio-filters and Add Additional SCADA Control to
Aeration System (EEM #4A includes the addition of Chemically Enhanced
Primary Sedimentation)

e EEM # 5 Modify Reclaimed Water System

o EEM # 6 Modify Digester Mixing and Heating

e EEM # 7 Replace Biofilter Interstage Pumps

A major issue exists in relationship to the disposition of the existing Bio-Filters.
The structural integrity and seismic safety require a capital project. In both cases
they require demolition. Reconstruction/rehabilitation will be a major added
capital construction item in the long-term Master Plan. In either case, a factor
outside of the energy audit is the potential for avoided cost of
reconstruction/rehabilitation. The analysis performed within the energy audit
indicates that there is low value in reconstructing the bio-filters and therefore
serious consideration should be given to not reconstructing them. Then the
qguestion is how and when to integrate the cost of demolition.

Until that issue is addressed, the audit provides two options : 1) the bio-filters are
removed now, as a discrete project, and the aeration system upgraded (EEM3),
or 2) the bio-filters turned off (EEM4) and demolition and the aeration upgrades
are delayed until the future as part of the long-term Master Plan, with cost
integrated within the overall Master Plan schedule and financial plan. For each
of these options there is the opportunity to add Chemically Enhanced Primary
Sedimentation (CEPS) as a means of reducing aeration needs.

For each of the options above the most cost-effective option was assessed along
with the other non-bio-filter measures to create a package of wastewater
measures.

e Option A - defined as removal of the bio-filters and upgrading the
aeration system (EEM#3) and installation of the remaining measures
(EEMs #1, #2, #5, #6),

e Option B - defined as turning off and isolating the bio-filters with delayed
demolition, and adding CEPS (EEM#4A) and installation of the remaining
measures (EEMs #1, #2, #5, #6),
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If Option A is implemented the total annual electricity savings is estimated at
3,659,807 kWh — approximately 36% of total electricity provided by SCE. If
Option B is implemented annual electricity savings is estimated at 3,166,029
kWh — approximately 31 % of total electricity provided by SCE. The associated
cost savings are estimated to be $361,461 for Option A and $294,259 for Option
B.

The project savings, costs and financial analyses are summarized in Tables 1.1
through 1.6.

The Gross Project Cost, estimated at $4,274,000 and $2,777,000, for Option’s A
and B respectively. These costs include those borne by the agency and those
covered through The Energy Network services. The projected incentives are
contingent on a number of factors. The potential incentives for these projects if
fully realized are estimated at $703,844 and $611,442 for Option's A and B
respectively.

Total Rebate/Incentives are based on the utility incentive rates. When subtracting
incentives from the Gross Project Cost, the Net Project Cost to your agency is
estimated at $3,570,156 and $2,165,558 for Option’s A and B respectively.

See Table 1.2 for a breakdown of the various project cost components.
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Table 1.1: Recommended Mechanical Measures - Option A

Annual Savingsl Cost Savings, Project Costs, and Utility
Total
. Annual Gross Net
EEM # Facility Energy gfflcpn(t:y Measure Electric Peak Gas Cost Project Total Project
St Savings Savings Savings Savings2 Costs® [Incentives*| Costs
(KWhtyr) (kW) (therms/yr)|  ($/yr) (%) (%) %
Eem1 |OWTP-Oxnard (oo 1ace 2 grit pumps 36,858 4.2 - $4,479|  $85000 $23851|  $61,149
\Wastewater
OWTP - Oxnard
EEM-2 |Wastewater Replace sludge pumps 65,788 7.5 - $9,001| $202,000 $13,235( $188,765
Treatment Facility
OWTP - Oxnard 120106 Bio-Filter and replace
EEM-3 |Wastewater 2,175,332 248.3 - $218,579| $2,727,000| $407,051| $2,319,949
- blowers system
Treatment Facility
OWTP - Oxnard
EEM-5 |Wastewater Modify reclaimed water system 66,571 15.2 - $5,540 $26,000 $13,597 $12,403
Treatment Facility
EEM-6 |OWTP - Oxnard _ [Modify digestor heating and 1,315,258 150.1 - $123,862| $1,234,000[ $246,109] $987,891
Total 3,659,807 425.3 - $361,461| $4,274,000] $703,844| $3,570,156
Table 1.2: Financial Benefits - Option A
Gross Net Savings-to-
Project Total Project Net Present [|nternal Rate| Investment | Return on Simple
Costs Incentives Costs Value®® | of Return Ratio’ |Investment®| Payback®
($) ($) ($) (NPV) (IRR) (SIR) (ROI) (years)
Project Summary $4,274,000f $703,844| $3,570,156|%$1,092,203 8.9% 1.31 9% 9.9
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Table 1.3: Recommended Mechanical Measures - Option B

Annual Savingsl Cost Savings, Project Costs, and Utility
Total
. Annual Gross Net
EEM # Facility Energy gfflcpn(t:y Measure Electric Peak Gas Cost Project Total Project
e Savings Savings Savings Savings2 Costs® [Incentives*| Costs
(KWhtyr) (kW) (therms/yr)|  ($lyr) (%) (%) (%
gem1 |OWTP-Oxnard oo ace 2 grit pumps 36,858 4.2 - $4,479|  $85000) $23,851|  $61,149
\Wastewater
OWTP - Oxnard
EEM-2 |Wastewater Replace sludge pumps 65,788 7.5 - $9,000( $202,000 $13,235( $188,765
Treatment Facility
OWTP - Oxnard Turn off Bio-Filter and Implement
EEM-3 |Wastewater CEPS 1,681,554 191.9 - $151,389| $1,230,000| $314,649| $915,351
Treatment Facility
OWTP - Oxnard
EEM-5 |Wastewater Modify reclaimed water system 66,571 15.2 - $5,539 $26,000 $13,597 $12,403
Treatment Facility
EEM-6 |OWTP - Oxnard |Modify digestor heating and 1,315,258 150.1 - $123,850( $1,234,000[ $246,109] $987,891
Total 3,166,029 368.9 - $294,259| $2,777,000] $611,442( $2,165,558
Table 1.4: Financial Benefits - Option B
Gross Net Savings-to-
Project Total Project Net Present [|nternal Rate| Investment | Return on Simple
Costs Incentives Costs Value®® | of Return Ratio’ |Investment®| Payback®
($) ($) ($) (NPV) (IRR) (SIR) (ROI) (years)
Project Summary $2,777,000) $611,442| $2,165,558| $766,261 10.4% 1.35 6% 7.4
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1.2.Project Cost Breakdown

Table 1.5 Project Cost Breakdown Option A

Budget Component Estimated Cost
Construction (JOC) $3,631,000
Contingency $643,000
Subtotal: Agency Gross Construction Costs $4,274,000
SCE/SCG Incentives $703,844
Subtotal: Agency Net Construction Costs $3,570,156
Project Management $6,740
Audit $48,555
Design $3,680
Construction Management Support $5,630
M&V $5,970
Subtotal: The Energy Network Costs $70,575
TOTAL PROJECT COST $3,640,731 Contingency at 17.7%

Table 1.6 Project Cost Breakdown Option B

Budget Component Estimated Cost

Construction (JOC) $2,455,000
Contingency $322,000
Subtotal: Agency Gross Construction Costs $2,777,000
SCE/SCG Incentives $611,442
Subtotal: Agency Net Construction Costs $2,165,558
Project Management $6,740
Audit $48,555
Design $3,680
Construction Management Support $5,630
M&V $5,970
Subtotal: The Energy Network Costs $70,575
TOTAL PROJECT COST $2,236,133
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2. Introduction

This section provides an overview of The Energy Network, the energy efficiency services
available to participating agencies, and the Project Team that contributed to completing
this report.

2.1.Program Overview

The Energy Network, administered by Los Angeles County, was created by the
California Public Utilities Commission to help eligible public agencies in Southern
California harness their collective action, save energy, reduce operating costs
and protect precious resources.

To expand public agency participation in utility energy efficiency programs, The
Energy Network is offering an unprecedented level of services. Our Turnkey
Project Delivery method is aimed at minimizing strain on your agency’s
resources. The Network provides all of the services you need to carry out
successful energy retrofit projects including project management, energy audits,
retrofit design, construction management support, and expedited construction
services.

Turnkey Project Delivery Services provided at no cost to your Agency include:

e Project Management

e Energy Audits

e Project Design

e Evaluating and Arranging Construction Financing
¢ Rebate and Incentive Process Handling

¢ Retrofit Construction Management Support

Construction costs net of any applicable incentives would be covered by your
agency, but The Energy Network offers expedited construction procurement
services specifically designed to fast track energy efficiency retrofits and reduce
your costs. Pools of pre-qualified mechanical and electrical contractors in your
region have already been selected and awarded indefinite quantity construction
contracts by the National Joint Powers Alliance® (NJPA) through a public
competitively bid process.

By becoming a member of the NJPA, participating agencies can receive on call,
energy retrofit construction services and be assured they are getting high quality
firms that will perform work at guaranteed prices. Becoming a member of the
NJPA can be done on-line at no-cost, no obligation and no liability.

The City of Oxnard can save time and money by not going through a lengthy
qualification and bidding process, and the pricing for any work is transparent,
detailed and guaranteed up front. And because the construction prices are set by
the unit pricing in the catalog, the risk of inflated costs for change orders is
greatly reduced. The Energy Network can help arrange financing for your energy
efficiency projects, including utilizing our Energy Project Master Lease Program
financing designed specifically for public agency energy projects; and we can
handle the entire utility rebate and incentive process on your behalf

After construction, The Energy Network can assist the City of Oxnard to realize
the full energy savings potential of recommended EEMs by training your staff on
the effective operation of the installed measures.

DGO cer8ynetwork
W27 public agencies taking action to save energy
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By providing unbiased expertise, project management, financing, and premium
engineering services, The Energy Network addresses the common barriers that
prevent many local governments and public agencies with limited resources from
adopting energy saving measures. The Energy Network's services will
complement and support services provided by other existing programs.

2.2.Project Team

Commissioned by Thien Ng through The Energy Network, QUEST, Inc.
performed a process and mechanical energy audit of the OWTP operated by the
City.

The project team consisted of:
e City of Oxnard : John Jardin, Chief Plant Operator, OWTP

e Whyatt Troxel (Consultant to TEN) who provided invaluable assistance and
access to the facility areas.

o The Energy Network’s Project Manager was Douglas O’Brien.

e The personnel performing this audit were Derrick Rebello, QUEST, Inc.
and Gregory Harris, Herwit Engineering.

Page 8
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3. Facilities Information

OWTP is located at 6001 South Perkins Street Oxnard, CA. The facility is operated by
the City of Oxnard. A description of the facility is provided below.

3.1.General Facility Description

The OWTP serves approximately 225,000 customers from the City of Oxnard, City of
Port Hueneme and Naval Base Ventura County. The OWTP collection system,
spanning more than 400 miles, brings wastewater to the plant for treatment. An aerial
view of the OWTP is provided in Figures 3.2. The site includes administration buildings,
illuminated outside areas for night operations, and numerous additional structures
associated with plant treatment processes.

Figure 3.1 — Aerial View of OWTP

OXNARD OXNARD WASTEWATER TREATMENT PLANT (OWTP) | FIGURE 2

OWTP has a design capacity of 31.7 MGD, current daily flows (observed) are
approximately 20 MGD.

Although the facility’s operations are continuous (24 / 7 - 365 days/yr), the
daytime overall operating hours of the facility when operators are present are
from 8:00 AM to 5:00 PM, Monday through Friday.

A schematic of the plant operations is presented in Figure 3.2.
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Figure 3.2 Oxnard Wastewater Treatment Plant Process Schematic
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3.2.Description of Areas Surveyed

The audit process began with a review of the entire plant’s wastewater treatment
processes and a discussion with plant staff to better understand their needs. A
detailed review of the processes was conducted with the intent of identifying
potential cost-effective energy savings measures, including the following:

e Preliminary treatment (Headworks) including mechanically cleaned bar
screens, aerated grit removal, and influent pumping.

e Primary sedimentation

o Biofilters (shown as Fixed Film Reactor in Figure No. 1)
e Inter-process pumping

e Fine-bubble activated sludge

e Secondary Clarification

o Effluent Chlorine Disinfection

o Utility water system

e Anaerobic digestion

e Solids processing facilities

¢ Onsite cogeneration facilities

Page 11
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4. Historic Energy Use and Cost

During a recent 12-month period from December, 2012 through November, 2013,
the facility’s total electricity consumption was 10,108,710 kWh, at a cost of
$762,285 and the facility’s total natural gas consumption was 1,787 therms, at a
cost of $1,8332. The total annual cost of energy at this site is approximately
$764,118. Table 4.1 show the monthly breakdown of electric and gas usage and
costs.

Table 4.1 Monthly Utility Usage and Cost

Month Electricity Demand Electricity Natural Gas Gas Costs ($) Total Utility
Usage (kWh) (kw) Costs (9) (therms) Cost ($)
December-12 897,840 2,016 $53,014 139 $146 $53,160
January-13 921,564 1,728 $52,353 394 $347 $52,700
February-13 912,924 1,872 $57,185 230 $226 $57,411
March-13 799,434 1,800 $50,038 188 $181 $50,219
April-13 869,364 1,944 $54,812 118 $123 $54,935
May-13 859,158 1,944 $61,687 99 $109 $61,797
June-13 878,508 1,872 $62,331 114 $131 $62,462
July-13 762,228 2,016 $76,430 98 $116 $76,545
August-13 798,480 2,016 $84,654 97 $111 $84,765
September-13 784,152 1,872 $74,841 104 $117 $74,958
October-13 744,588 1,944 $72,071 94 $103 $72,174
November-13 880,470 1,872 $62,871 112 $123 $62,993
Total 10,108,710 22,896 $762,285 1,787 $1,833 $764,118

During a recent 12-month period from July, 2013 through June, 2014, the facility’s total
gas consumption related to co-generation was 187,061 therms, at a cost of $129,229.
Table 4.2 show the monthly breakdown for gas usage associated with the Plant’s co-
generation system.

2 This represents only the gas for general use and does not include the gas used in the co-gen system.
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Table 4.2 Monthly Co-Gen Gas Usage and Cost

Gas Usage Gas

Month
on (therms) | Costs ($)

July-13 26,989 $17,571
August-13 26,644 $17,232
September-13| 27,519 $17,893
October-13 14,947 $9,838
November-13| 11,568 $7,834
December-13| 12,058 $8,102
January-14 11,170 $8,214
February-14 7,811 $6,269
March-14 6,252 $5,131

April-14 11,030 $8,163

May-14 9,228 $7,049

June-14 21,845 $15,933
Total 187,061 |$129,229

Figure 4.1 below depicts the total cost of energy broken down into electric and
gas costs by month for the 12-month period of December, 2012 through
November, 2013.

Figure 4.1: Total Monthly Energy Costs
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4.1.Monthly Electricity Consumption and Demand

Figure 4.2 shows electricity consumption (kwh) and demand (kW) for 12-month
period from December, 2012 through November, 2013.

Figure 4.2: Monthly Electricity Consumption and Demand
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4.2.Monthly Natural Gas Consumption

Figure 4.3 shows the total annual gas consumption history for the 12-month
period from December, 2012 through November, 2013.
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Figure 4.3: Monthly Natural Gas Consumption
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The Oxnard WWTP uses natural gas to power its co-generation facility. Gas consumption and
expenses related to the

5. Energy Efficiency Recommendations

To identify and assess the feasibility of energy efficiency and improvement opportunities,
a team of engineers visited the facility and performed visual inspections of the existing
equipment and site conditions. In addition the team monitored energy consumption and
demand for many of the major systems and processes.

5.1.Existing Systems

At OWTP, there are several processes with significant energy demand. Section 3 above,
provides a list of the plant’s treatment processes. It was noted during the audit process
the OWTP was interested in exploring options that would either remove the existing bio-
filters (bio-towers) or at least eliminate them from the process.

5.2.Recommended Measures

This section details the recommended Energy Efficiency Measures (EEMS) of this
analysis. Each measure is described in detail, including the method of analysis for
estimating measure energy savings.

5.2.1. EEM # 1 Replace 2 Grit Pumps

Currently, there are eight 30 hp grit pumps that pump grit from the grit tanks to the grit
dewatering unit. The grit pumps are broken up into 4 pumps for the east side and 4
pumps for the west side. The East side and west side grit tanks are alternated every 6
months with only one side in operation at a time. For each side, the existing grit pumps
are operated with Pump No. 1 running 100% of the time at 24 hours per day, Pump No.
2 running 48% of the time and the remaining pumps on less than 29% of the time. The
grit pumps are a torque flow style pumps equivalent to the Wemco Model C style pump.
These pumps have very low efficiencies but were historically installed for their low initial
capital cost and overall robustness in pumping grit and other high solids.

This measure evaluates replacing the lead pump on the east and west side with a
modified torque flow pump equivalent to the Wemco Model CE pump. The Model CE
pump is also designed for grit service, but is approximately twice as efficient as the
Model C pump. The increased efficiency provides the opportunity to sequence the grit
pumps via SCADA controls to avoid concurrent operation, thus reducing the
instantaneous kW demand of the system to the load of a single pump.

Since the remaining pumps do not run full time, it is proposed under this measure to not
replace them. However, given the age of the grit pumps, it may be desirable to replace
all of the existing pumps with a Model CE pump under a normal capital replacement
cycle.

Savings and costs are calculated under this measure for only replacing the two lead grit
pumps.
Analysis EEM #1

To establish the energy baseline for this measure, the power usage of the existing
pumps was monitored with power monitors from 8/5/201 through 8/27/2014. The data
indicated that the lead pump runs 100% of the time (24 hrs/day) with the remaining
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pumps running less time. Based on this information, the total power usage for the
existing condition was determined as indicated in Table 1.

To evaluate the changed conditions for this measure, the flow and pressure conditions
for the existing grit pumps were used in conjunction with pump curves for the WEMCO
model CE pump to determine the pump power required for a replacement pump. This
power was then compared to the measured power during the monitoring period for the
existing pumps to determine the net energy savings.

Table 5.1 presents the energy savings analysis for this option based on the established
baseline energy usage from the monitoring period compared to the implemented
measure. A total of 36,858 kWh annually can be saved by implementing this measure.
In addition, 4.21 kW of power demand would be reduced by implementing this measure.

The cost to implement this measure is presented in Table 5.2. The largest cost is to
purchase the new pumps and then modify the existing piping and bases to accept the
new pump.

An economic summary with a simplified life cycle analysis for all 6 energy efficiency
measures is presented in Table 5.20.
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Table 5.1 Energy Savings Analysis for EEM#1

Existing Condition

Monitoring Period 8/5/2014 - 8/27/2014
Total No. Motor Size (hp)

No. In Service

GRIT Equipment

New Condition

Monitoring Period 8/5/2014 - 8/27/2014
Total No. Motor Size (hp)

1) Grit Pumps 8 30 4
Average Power Draw Per Pump (kW) 19.2
Power Used (kW)
Pump No. 1 Pump No. 2 Pump No. 3 Pump No. 4 Total
Average Power Demand 18.98 8.26 5.72 5.43 38.40
Pump Run Time % On 98.9% 43.8% 28.6% 28.6%

No. In Service

GRIT Equipment

1) Grit Pumps 8 25 4
Average Power Draw Per Pump (kW) 14.9
Power Used (kW)
Pump No. 1 Pump No. 2 Pump No. 3 Pump No. 4 Total
Average Power Demand 14.78 8.26 5.72 5.43 34.19
Pump Run Time % On 98.9% 43.8% 28.6% 28.6%
Existing Power Usage 38.4 kw
New Power usage 34.2 kw
Total Power Saved 4.2 kw
Pre-Installation Energy Consumption 336,367 kWh
Post-Installation Energy Consumption 299,509 kWh
Total Energy Saved 36,858 kWh
Pre-Installation Demand 38.40 kW
Post-Installation Demand 34.19 kW
Total Demand Savings 4.21 kW

tenergynetwork
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Table 5.2 Costs Analysis for EEM#1

ltem Description Quantity Unit Unit Cost Total Cost

Wemco Model 4 x 11- 25 hp motor 2|EA 5 26,974 | $ 53,948
Pump Installation 2|EA 5 3,500 [ $ 7,000
Modify Existing Piping 2|EA 5 2,500 | $ 5,000
New Gauges and Instruments 2[EA S 1,500 | $ 3,000
Miscellaneous Construction 0.5|EA S 5,000 | $ 2,500
Engineering Design and Project Management 0.75|EA S 15,000 | $ 11,250
Construction Support 0.75|EA S 10,000 | $ 7,500

Subtotal S 90,000
Contingency 20%| $ 18,000

Total S 108,000

5.2.2. EEM # 2 Replace Primary Sludge Pumps

Currently, there are four 25 hp primary sludge pumps that pump primary sludge from the
primary clarifiers to a gravity thickening tank. The sludge pumps are assigned one to
each of four primary clarifiers. Normally three primary clarifiers are in service with one
on standby. Clarifiers and pumps are rotated together in and out of service periodically.
Each pump for an in service primary clarifier pumps 24 hours a day to the gravity
thickener. The primary sludge pumps are torque flow style pumps equivalent to the
Wemco Model C style pump. These pumps have very low efficiencies but were
historically installed for their low initial capital cost, and robustness in pumping grit and
high solids.

This measure evaluates replacing all four primary clarifier pumps with a screw
centrifugal pump equivalent to the Wemco Model Hydrostal. The Model Hydrostal pump
is also designed for high solids such as primary sludge service, but is approximately 3 to
4 times more efficient as the Model C pump.

Since the primary sludge pumps pump 24 hours per day, the primary sludge is not very
thick and this service is fairly easy for the Hydrostal style pump. The increased efficiency
provides the opportunity to sequence the primary sludge pumps via SCADA controls to
avoid concurrent operation, thus reducing the instantaneous kW demand of the system
to the load of a single pump. The pumps would likely be operated 1/3 of the time,
rotating the operational function sequentially among the pumps.

Savings and costs are calculated under this measure for replacing all four of the primary
sludge pumps.

Analysis EEM -2

To establish the energy baseline for this measure, the power usage of the existing
pumps was monitored with power monitors from 8/5/2014 through 8/27/2014. The data
indicated that 3 of the 4 pumps run 100% of the time (24 hrs/day) with the remaining
pump off line when the clarifier is not in service. Based on this information, the total
power usage for the existing condition was determined as indicated in Table 5.3.

To evaluate the changed condition for this measure, the flow and pressure conditions for
the existing primary sludge pumps were used in conjunction with pump curves for the
WEMCO model Hydrostal pump to determine the pump power required for a
replacement pump. This power was then compared to the measured power during the
monitoring period for the existing pumps to determine the net energy savings.

Page 20

DGO cer8ynetwork
W27 public agencies taking action to save energy



______________________________________________________________________________________________________________________________|]
The Energy Network

Table 5.3 presents the energy savings analysis for this option based on the established
baseline energy usage from the monitoring period compared to the implemented
measure. A total of 65,788 kWh annually can be saved by implementing this measure.
In addition, 7.51 kW of power demand would be reduced by implementing this measure.

The cost to implement this measure is presented in Table 5.4. The largest cost is to
purchase the new pumps and then modify the existing piping and bases to accept the

new pump.

Table 5.3 Energy Savings Analysis for EEM#2

Existing Condition
Monitoring Period 8/5/2014 - 8/27/2014
Total No. Motor Size (hp)  No. In Service
Primary Clarifier Equipment
1) Primary Sludge Pumps 4 25 3
Average Power Draw Per Pump (kW) 9.1
Power Used (kW)
Pump No. 1 Pump No. 2 Pump No. 3 Pump No. 4 Total
Average Power Demand 0.00 7.94 10.26 9.23 27.43
Pump Run Time % On 0.0% 100.0% 100.0% 100.0%
New Condition
Monitoring Period 8/5/2014 - 8/27/2014
Total No. Motor Size (hp)  No. In Service
Primary Clarifier Equipment
1) Primary Sludge Pumps 4 15 3
Average Power Draw Per Pump (kW) 6.6
Power Used (kW)
Pump No. 1 Pump No. 2 Pump No. 3 Pump No. 4 Total
Average Power Demand 0.00 6.64 6.64 6.64 19.92
Pump Run Time % On 0.0% 100.0% 100.0% 100.0%
Existing Power Usage 27.4 KW
New Power usage 19.9 kKW
Total Power Saved 7.5 kW
Pre-Installation Energy Consumption 240,287 kWh
Post-Installation Energy Consumption 174,499 kWh
Total Energy Saved 65,788 kWh
Pre-Installation Demand 27.43 kW
Post-Installation Demand 19.92 kW
Total Demand Savings 7.51 kKW
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Table 5.4 Costs Analysis for EEM#2

ltem Description Quantity Unit Unit Cost Total Cost

Wemco Hydrostal F4K-MH 15 hp motor 4(EA 5 28,918 | $ 115,674
Pump Installation 4(EA 5 3,500 [ $ 14,000
Modify Existing Piping 4(EA 5 2,500 | $ 10,000
New Gauges and Instruments 4|EA S 1,500 | $ 6,000
Miscellaneous Construction 1[EA S 5,000 | $ 5,000
Engineering Design and Project Management 1|EA S 10,000 | $ 10,000
Construction Support 1|EA S 7,500 | $ 7,500

Subtotal S 168,000
Contingency 20%| $ 34,000

Total S 202,000

5.2.3. Bio-filter Measures (EEM 3, 3A, 4, 4A) General Overview

Currently, the plant uses two processes in series to aerobically treat the biochemical
oxygen demand (BOD) present in the wastewater leaving the primary clarifiers. The first
process is a fixed film reactor called a biofilter or biotower. There are two biofilters.
Biofilter No. 1 is 140 feet in diameter and Biofilter No. 2 is 100 feet in diameter. Each
biofilter is approximately 26 feet tall and filled with PVC media. Water is pumped to the
top of the tower with three 200 hp biofilter recirculation pumps. The water distributes
onto the media and trickles down through the tower. Air is blown up through the tower in
the opposite direction with four 10 hp blowers for Biofilter No. 1 and four 5 hp blower for
Biofilter No. 2. Aerobic biological bacteria are grown on the media that uptake a portion
of the BOD from the wastewater as the water passes over it.

The second process step is a typical activated sludge aeration basin. The aeration basin
consists of 2 long serpentine basins with 3 passes each. Air is bubbled through the
wastewater with fine bubble ceramic diffusers. Air is supplied to the diffusers with five
350 hp Turblex blowers. Only one basin is in service at a time with the second basin
kept as a standby.

Water leaving the biofilters is pumped with three 250 hp interstage pumps to the in-
service aeration basin. Water leaving the aeration basins flows to the secondary
clarifiers for settling.

The physical condition and performance of the bio-filters are very poor. Inspection shows
that a significant amount of wastewater pumped to the top of the biotowers is bypassing
the media and falling directly down the center column. Typically, the existing bio-filters
are removing less than 30% of the BOD. This is well below the desired performance
level. The question is whether to replace the towers or eliminate them altogether.
Eliminating them incurs overall energy savings and avoids cost of construction of new or
rehabilitated towers.

In addition, the existing aeration blowers are very old and not as efficient as modern day
blowers. The existing diffuser system in the activated sludge process is also very old and
in need of eventual replacement. There is also very limited SCADA control of the entire
process, and only one blower can be controlled automatically from SCADA with the
remaining blowers controlled by hand when needed. As a result of these issues, the
existing two step process runs very inefficiently.

Because the secondary process has several process steps and requires multiple pieces
of equipment to operate, four options for energy efficiency measures were developed
and analyzed. These measures include the following. Each of these measures is
described in detail below.
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o EEM #3 - Remove the biofilters and replace three of the aeration blowers

o EEM #3A - Remove the biofilters and replace three of the aeration blowers and add
CEPS

e EEM #4 - Turn off the biofilters, await future demolition and add additional SCADA
control for the existing blowers and aeration system.

e EEM #4A - Turn off the biofilters, await future demolition, add additional SCADA
control for the existing blowers and aeration system, and add CEPS.

Chemically Enhance Primary Sedimentation

Two of the measures are the same as the original measures with the addition of
chemically enhance primary sedimentation (CEPS). The concept of CEPS is to add
additional chemicals to the primary clarifiers to pull additional biological load or BOD
from the wastewater prior to going to the secondary process and to send that additional
BOD to the anaerobic digesters where it produces energy instead of needing energy if
treated in the secondary process. The concept of CEPS was evaluated previously by
others in the 2014 Unit Process Evaluation and Optimization Study by Nunnley and
Associates and in the 2014 Master Plan being prepared by Carollo. In both reports, it
was found that the existing performance of approximately 45%-50% BOD removal in the
primary clarifiers already performed at the expected levels for a chemically enhanced
primary clarifier. The reason given for this was that there is so much existing ferric
chloride addition occurring in the collection systems upstream of the plant for odor
control reasons that this collection system chemical addition is affecting the settling in
the clarifiers without any additional chemical addition at the clarifier itself.

While it is true the existing clarifier performance already meets historical design values
for chemical addition, recent research has shown that adding a minor amount of polymer
in addition to ferric chloride can increase typical BOD removal from 50% to 60%-65% or
above. Therefore, in relation to CEPS, the energy efficiency measures that include
CEPS assume the existing ferric chloride addition up stream of the facility is maintained,
if not reduced, and that emulsion polymer is added directly up stream of the primary
clarifiers as an additional CEPS measure.

The largest negative impact of CEPS is normally increased sludge to the digesters and
the downstream dewatering and disposal facilities. A large portion of this sludge is
chemical sludge that does not degrade in the digester and increases overall disposal
costs. However, the largest portion of the chemical sludge is from adding ferric chloride
(95% or more). In this case, the addition of ferric chloride is an existing condition at the
facility. Therefore, in the energy efficiency measures, the cost impact of additional
sludge production and disposal is ignored. The cost of actual polymer usage is included
as an offset to the energy savings obtained. The actual type of polymer, the amount
required, and the total cost of chemical is site specific and must be verified prior to
implementation of any of the CEPS measure options. Plant staff has begun testing
polymer addition to one of the primary clarifiers to determine this information and verify
assumptions in this analysis.

For the measures that include CEPS, it is assumed that approximately 0.2 mg/l of
emulsion polymer will be required at a cost of $2/Ib to reliably increase the primary
clarifier removal of BOD to 60%. Operation of the CEPS does not utilize any additional
significant energy.
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Process Modeling

To complete the analysis of each energy efficiency measure, a process model using
BioWin modeling software was developed for the treatment plant. The model was
calibrated against the existing performance conditions of the biofilters, aeration basins,
and blowers. Alternative scenarios were then analyzed. The primary output from the
model is the estimated performance of the biofilters and the air flow required to treat the
wastewater entering the aeration basin under the different scenarios.

The unique character of a two step biofilter-aeration basin process not only affects the
biological load entering the aeration basin, but performance of the diffused air system
and its interaction with the wastewater itself. In modeling terms, the alpha factor used to
determine how well the water takes up the air is affected downstream of a biofilter where
the soluble BOD has been reduced versus what will occur when the biofilter is removed
and highly levels of soluble BOD will enter the first stage of the aeration process. The
extent to which the alpha will adjust when the biofilters are removed is unknown. For
purposes of modeling alpha was adjusted to typical values seen for aeration basins
without biofilters to come up with a reasonable estimate of the new airflow required once
the biofilter is removed. This new estimated airflow without the biofilter is more than
what would be estimated based on BOD alone without an adjustment in alpha.

In addition, the existing SCADA system has target dissolved oxygen (DO) set points that
are very low for each portion of the aeration basin. The actual system almost uniformly
underperforms in holding the target DO set points with real world achieved DO levels
almost always below the SCADA system set points. This results in lower real existing air
flows than predicted to achieve the SCADA system target DO set points. For the
purposes of this analysis the existing SCADA target DO set points were utilized to
determine existing and future required air flows for all Biowin models.

For the different energy efficiency measures, the existing recorded and predicted BioWin
airflow estimates for the aeration basin are as follows:

e Existing recorded average air flow - 3,804 scfm

e BioWin - Existing predicted average air flow - 4,065 scfm

e BioWin - Biofilters removed, Alpha adjusted, predicted average air flow - 6,950 scfm

¢ BioWin - Biofilters removed, Alpha adjusted, CEPS added, predicted average air flow
- 4,816 scfm

In preparing the modeling, it was noted that the existing aeration basins are run in a long

serpentine pattern with all of the load sent to the entrance of aeration basin Zone 1.

When the biofilter is removed, it may be more desirable to change the aeration basin

operation to a step feed system or convert the serpentine basins to parallel basins. Both

of these changes have process and maintenance advantages and further evaluation of

these options is strongly recommended. However, for the scope of this analysis, the

basins are modeled as serpentine basin and further changes are left to be considered in

more detail during the final design process.
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5.2.4. EEM # 3 Remove Biofilter and Replace 3 Aeration Blowers

Under this measure, the biofilters are turned off, decommissioned and ultimately
removed from the plant site. In addition, three of the existing blowers are replaced with
higher efficiency turbo blowers. The existing SCADA system is also replaced to
accommodate full control of the new blowers and the aeration process. Proposed
diffuser modifications are left as a separate capital improvements project and not
considered in this measure. CEPS is not considered in this measure. The primary
energy savings comes from turning off biofilter recirculation pumps and blowers and the
more efficient blowers.

Analysis EEM 3

To establish the existing baseline energy usage, power monitors were installed on the
biofilter equipment from 8/5/2014 to 8/27/2014. SCADA data including blower power
and aeration air flow and DO levels from the plant SCADA system were collected for the
same time period. Based on this data, the total power used to operate the existing
secondary process was determined. During the monitoring period, this secondary
process used a total of 571.7 kW on average. This is presented in Tables 5.5-5.7.

This base line energy usage measured during the monitoring period 8/5/2014-8/27/2014
was then adjusted by the influent BOD load to the facility for the month of August 2014
to the average influent BOD load conditions for the facility presented in the Carollo
master plan. In this case, the average influent load during the monitoring period was
49,698 Ibs/day of BOD. Per the Carollo 2014 master plan, the average annual loading
for the facility is 53,167 Ibs/day of BOD. The 571.7 kW was then scaled up to 600.1 kW
based on the ratio of the influent BOD loading during the monitoring period and the
average annual BOD loading. 600 kW was then used as the baseline power demand for
the complete secondary process for all measures. This information is summarized in
Tables 5.5-5.7.

To evaluate the changed condition for this measure, a process model was built using
BioWin software to predict the performance of the biofilter and aeration basins in series.
The model was calibrated against the current operation and then used to predict air flow
requirements under the different measure options. Once new air flow requirements were
developed, power usage for new high efficiency turbo blowers was calculated from
blower performance curves for Neuros NX 300 turbo blowers.

For Option #3A with CEPS, the same process model was used to predict the loading to
the aeration basin without the biofilter and improved BOD removal in the primary clarifier
under the CEPS option. Once new air flow requirements with CEPS were developed,
power usage for new high efficiency turbo blowers was calculated from blower
performance curves for Neuros NX 300 turbo blowers.

Table 5 presents the energy savings analysis for this option based on the established
baseline energy usage from the monitoring period compared to the implemented
measure. A total of 2,175,333 kWh annually with 248 kW of demand reduction can be
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saved by implementing Measure #3. A total of 2,972,333 kWh annually with 339 kW of
demand reduction can be saved by implementing Measure #3A.

The costs to implement these measures are presented in Table 5.8. The largest cost is
to purchase the new blowers and demolition and removal of the existing biofilters.
Measure #3A has an increased capital cost for the chemical addition facility and
increased operations cost for the cost of the chemicals.

Table 5.5 Energy Savings Analysis (Existing Condition) for EEM#3 and 3A

Existing Condition - Measure #3 and #3A

Monitoring Period 8/5/2014 - 8/27/2014

Power Draw (KW)

Average Power Demand

1) Biofilter Recirculation Pumps 212.0
2) Biofilter Interstage Pumps 110.8
3) Biofilter No. 1 Blowers T 2231
4) Biofilter No. 2 Blowers " 6.648
5) Aeration Blowers 220
Total Usage During Test Period (kW) 571.7
Average Aeration Air Flow (SCFM) 3563
Average Blower Pressure (psig) 7.7

Monthly Average Influent BOD Concentration (mg/l)
Monthly Average Plant Flow (mgd)
Monthly Average BOD Loading (ppd)

Average Influent Loadings
Plant Flow MGD
Pounds per Day BOD

Total Usage During Test Period (kW)
BOD Loading During Test Period (ppd)
Normal Annual BOD Loading (ppd)

Adjusted Base Line Energy Usage (kW)

Total No. Motor Size (hp)  No. In Service
Bio-Tower and Aeration Equipment
1) Biofilter Recirculation Pumps 3 200 2
2) Biofilter Interstage Pumps 3 250 3
3) Biofilter No. 1 Blowers 4 10 4
4) Biofilter No. 2 Blowers 4 5 4
5) Aeration Blowers 5 350 1

Adjust for Plant Loading During Test Period Compared to Average for the Year

295
20.2
49,698

21.03
52,167
571.7
49,698

52,167

600.1
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Table 5.6 Energy Savings Analysis (New Condition) for EEM#3 and #3A

New Condition- Measure #3 and #3A
Monitoring Period 8/5/2014 - 8/27/2014
Primary Clarifier Equipment
Monitoring Period 8/5/2014 - 8/27/2014
Total No. Motor Size (hp)  No. In Service
Bio-Tower and Aeration Equipment
1) Biofilter Recirculation Pumps 0 0 0
2) Biofilter Interstage Pumps 3 250 2
3) Biofilter No. 1 Blowers 0 0 0
4) Biofilter No. 2 Blowers 0 0 0
5) Aeration Blowers (Existing) 2 350 0
6) Aeration Blowers (Turbo) 3 300 1
Measure #3 Measure #3A
Aeration Airflow Without Biofilter Without CEPS With CEPS
Average Aeration Air Flow (SCFM) 6950 4816
Average Blower Pressure (psig) 8 7.9
Blower Power Draw (kW) 241 150
Total Power (kW)
Measure #3 Measure #3A
Average Power Demand Without CEPS With CEPS
1) Biofilter Recirculation Pumps (kW) 0.0 0.0
2) Bidfilter Interstage Pumps (kW) 110.8 110.8
3) Biofilter No. 1 Blowers (kW) 0 0.0
4) Biofilter No. 2 Blowers (kW) 0 0.0
5) Aeration Blowers (kW) 241 150
Total New Power Usage 351.8 260.8
Table 5.7 Energy Savings Analysis for EEM#3 and 3A
Page 28
m‘ )\ :energynetwork
. /4 public agencies taking action to save energy



The Energy Network

Measure #3 Measure #3A
Energy Savings Estimate Without CEPS With CEPS
Existing Power Usage (kW) 600.1 600.1 kw
New Power Usage (kW) 351.8 260.8 kKW
Total Power Saved (kW) 248.3 339.3 kw
Pre-Installation Energy Consumption 5,257,123 5,257,123 kWh
Post-Installation Energy Consumption 3,081,791 2,284,631 kWh
Total Energy Saved 2,175,333 2,972,493 kWh
Pre-Installation Demand 600.13 600.13 kwW
Post-Installation Demand 351.80 260.80 kW
Total Demand Savings 248.33 339.33 kW
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Table 5.8 Costs Analysis for EEM#3

ltem Description Quantity Unit Unit Cost Total Cost

Demolition of Existing Bio Towers 1|LS 5 479,000 | $ 479,000
Replace Activated Sludge Blowers 3|EA S 300,000 | $ 900,000
Aeration System Electrical and SCADA 0.5|LS S 450,000 | $ 225,000

Subtotal $ 1,604,000
Planning and Preliminary Engineering 10%| $ 160,000
Final Design 15%]| $ 241,000
Construction Management and Admin 15%]| $ 241,000
Construction Contingency 30%| $ 481,000
(All values from MKA-P&S Report March 26, 2014) Total S 2,727,000

5.2.5. EEM # 3A Remove Biofilter and Replace 3 Aeration Blowers With
Addition of Chemical Enhanced Primary Sedimentation

This measure is the same as Measure #3 with the addition of CEPS to the primary
clarifiers. In addition to the energy savings noted under Measure #3, the CEPS reduces
biological loading to the aeration basin and further reduces the energy usage of the
aeration basin over Measure #3. There are increased capital and chemical costs

associated with this measure.

Analysis EEM 3A

Analysis for EEM 3A is presented above in Section 5.2.4. Costs for EEM 3A are

presented

analyses.

Table 5.9 Costs Analysis for EEM#3A

in Table 5.9 below. The table does not
reconstruction/rehabilitation of the Bio-towers,

reflect avoided cost of
as reflected

in other engineering

Item Description Quantity Unit Unit Cost Total Cost

Demolition of Existing Bio Towers 1|LS S 479,000 | $ 479,000
Replace Activated Sludge Blowers 3|EA S 300,000 | $ 900,000
Aeration System Electrical and SCADA 0.5(LS S 450,000 | $ 225,000
Chemical Addition to Primaries 1|LS S 500,000 | $ 500,000

Subtotal S 2,104,000
Planning and Preliminary Engineering 10%] $ 160,000
Final Design 15%] $ 241,000
Construction Management and Admin 15%] $ 241,000
Construction Contingency 30%| S 481,000
(All values from MKA-P&S Report March 26, 2014) Total S 3,227,000

5.2.6. EEM # 4 Turn Off Biofilter and Make SCADA Improvements

Under this measure, the biofilters are simply turned off and isolated to prevent reuse.
The existing SCADA system is replaced to accommodate better control of the new
blowers and the aeration process. Proposed diffuser modifications are left as a separate
capital improvements project and not considered in this measure. CEPS is not
considered in this measure. The primary energy savings comes from turning off biofilter
recirculation pumps and blowers. Total capital costs for this measure are less and the
total energy savings is also less.

Analysis EEM 4
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The baseline energy usage for this option is the same as for Measure #3 and #3A
discussed above.

To evaluate the changed condition for this measure, a process model was built using
BioWin software to predict the performance of the biofilter and aeration basins in series.
The model was calibrated against the current operation and then used to predict air flow
requirements under the different measure options. Once new air flow requirements were
developed for the condition without the biofilters, power usage for the existing blowers
was scaled up to match the new air flow based on the measured power demand per air
flow ratio of 0.061746 kW/scfm measured during the monitoring period.

For Option #4A with CEPS, the same process model was used to predict the loading to
the aeration basin without the biofilter and improved BOD removal in the primary clarifier
under the CEPS option. Once new air flow requirements were developed for the
condition without the biofilters, power usage for the existing blowers was scaled up to
match the new air flow based on the measured power demand per air flow ratio of
0.061746 kW/scfm measured during the monitoring period.

Tables 5.10-5.12 present the energy savings analysis for this option based on the
established baseline energy usage from the monitoring period compared to the
implemented measure. A total of 537,290 kWh annually with 60 kW of demand
reduction can be saved by implementing Measure #4. A total of 1,681,554 kWh annually
with 192 kW of demand reduction can be saved by implementing Measure #4A.
Measure #4 and #4A have less demand reduction and energy savings then Measures
#3 and #3A because the existing blowers are less efficient then the high speed turbo
blowers included under Measure #3 and #3A.

The costs to implement these measures are presented in Table 5.13. The largest cost is
to install the SCADA improvements to better control the existing blowers and aeration
system. SCADA improvements are required to operate the aeration system at increased
air flows because the existing system is limited and is only capable of controlling one
blower. Measure #4A has an increased capital cost for the chemical addition facility and
increased operations cost for the cost of the chemicals.
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Table 5.10 Energy Savings Analysis (Existing Condition) for EEM#4 and #4A
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Table 5.11 Energy Savings Analysis (New Condition) for EEM#4 and #4A

Existing Condition

Monitoring Period 8/5/2014 - 8/27/2014
Total No. Motor Size (hp)  No. In Service

Bio-Tower and Aeration Equipment

1) Biofilter Recirculation Pumps 3 200 3
2) Biofilter Interstage Pumps 3 250 2
3) Biofilter No. 1 Blowers 4 10 4
4) Biofilter No. 2 Blowers 4 5 4
5) Aeration Blowers 5 350 1

Power Draw (kW)

Average Power Demand

1) Biofilter Recirculation Pumps 212.0
2) Biofilter Interstage Pumps 110.8
3) Biofilter No. 1 Blowers 22.3
4) Biofilter No. 2 Blowers 6.6
5) Aeration Blowers 220.0
Total Usage During Test Period (kW) 571.7
Average Aeration Air Flow (SCFM) 3563
Average Blower Pressure (psig) 7.7

Existing Blower Power (kW/scfm) 0.061746

Adjust for Plant Loading During Test Period Compared to Average for the Year

Monthly Average Influent BOD Concentration (mg/l) 295
Monthly Average Plant Flow (mgd) 20.2
Monthly Average BOD Loading (ppd) 49,698

Average Influent Loadings

Plant Flow MGD 21.03
Pounds per Day BOD 52,167
Total Usage During Test Period (kW) 571.7
BOD Loading During Test Period (ppd) 49,698
Normal Annual BOD Loading (ppd) 52,167
Adjusted Base Line Energy Usage (kW) 600.1
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New Condition
Monitoring Period 8/5/2014 - 8/27/2014
Primary Clarifier Equipment
Monitoring Period 8/5/2014 - 8/27/2014
Total No. Motor Size (hp)  No. In Service
Bio-Tower and Aeration Equipment
1) Biofilter Recirculation Pumps 0 0 0
2) Biofilter Interstage Pumps 3 250 2
3) Biofilter No. 1 Blowers 0 0 0
4) Biofilter No. 2 Blowers 0 0 0
5) Aeration Blowers 5 350 1
Measure #4 Measure #4A
Aeration Airflow Without Biofilter Without CEPS With CEPS
Average Aeration Air Flow (SCFM) 6950 4816
Average Blower Pressure (psig) 8 7.9
Blower Power Draw (kW) 429 297
Total Power (kW)
Measure #4 Measure #4A
Average Power Demand Without CEPS With CEPS
1) Biofilter Recirculation Pumps (kW) 0.0 0.0
2) Biofilter Interstage Pumps (kW) 110.8 110.8
3) Biofilter No. 1 Blowers (kW) 0 0.0
4) Biofilter No. 2 Blowers (kW) 0 0.0
5) Aeration Blowers (kW) 429 297
Total New Power Usage 539.9 408.2
Table 5.12 Energy Savings Analysis for EEM#4 and #4A
Measure #4 Measure #4A
Energy Savings Estimate Without CEPS With CEPS
Existing Power Usage (kW) 600.1 600.1
New Power Usage (kW) 539.9 408.2
Total Power Saved (kW) 60.2 192.0
Pre-Installation Energy Consumption 5,257,123 5,257,123 kWh
Post-Installation Energy Consumption 4,729,834 3,575,569 kWh
Total Energy Saved 527,290 1,681,554 kWh
Pre-Installation Demand 600.13 600.13 kw
Post-Installation Demand 539.94 408.17 kW
Total Demand Savings 60.19 191.96 kW
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Table 5.13 Costs Analysis for EEM#4

Item Description Quantity Unit Unit Cost Total Cost
Aeration System Electrical and SCADA 1{LS S 250,000 | $ 250,000
Subtotal S 250,000
Final Design 10%| $ 160,000
Construction Management and Admin 10%| $ 160,000
Construction Contingency 10%| $ 160,000
Total S 730,000

5.2.7. EEM # 4A Turn Off Biofilter and Make SCADA Improvements With
Addition of Chemical Enhanced Primary Sedimentation

This measure is the same as Measure #4 with the addition of CEPS to the primary
clarifiers. In addition to the energy savings noted under Measure #4, the CEPS reduces
biological loading to the aeration basin and further reduces the energy usage of the
aeration basin over Measure #4. There are increased capital and chemical costs
associated with this measure.

Analysis EEM 4A

Analysis for EEM 4A is presented above in Section 5.2.6. Costs for EEM 4A are
presented in Table 5.14 below.

Table 5.14 Costs Analysis for EEM#4A

J
Item Description Quantity Unit Unit Cost Total Cost

Aeration System Electrical and SCADA 1|LS S 250,000 | $ 250,000
Chemical Addition to Primaries 1|LS S 500,000 | $ 500,000
Subtotal S 750,000
Final Design 10%] $ 160,000
Construction Management and Admin 10%] $ 160,000
Construction Contingency 10%] $ 160,000
Total S 1,230,000

5.2.8. EEM # 5 Modify Utility Water System

The existing utility water pumping system pumps secondary effluent into an internal
piping system for reuse of the water within the plant. The system consists of three 125
hp vertical turbine pumps with VFD control. The pumps maintain a system pressure of
90 psi at all times. This measure includes modifying the SCADA system to reduce the
system pressure from 90 PSI to 60 PSI all day. The primary need for high pressure
water is the dewatering operation which does not occur at night. The other users of the
utility water such as seal water and spray water do not require 90 psi water. The energy
savings achieved with this measure is a result of operation of the pumps at lower
pressure for 12 hours a day.

Analysis EEM 5

To establish the energy baseline for this measure, the power usage of the existing
pumps was monitored with power monitors from 8/5/201 through 8/27/2014. The data
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indicated that the lead pump runs 100% of the time (24 hrs/day) with the remaining
pumps running less time. Based on this information, the total power usage for the
existing condition was determined as indicated in Table 5.15.

To evaluate the changed condition for this measure, the reduced pressure condition of
60 psi for the 12 hour period from 6 pm to 6 am was used in conjunction with pump
affinity laws to reduce actual measured pump power to the lower pressure condition.
This lower pressure power condition was then compared to the measured power at full
pressure during the monitoring period for the existing pumps to determine the net energy
savings for the 12 hour period.

Table 5.15 presents the energy savings analysis for this option based on the established
baseline energy usage from the monitoring period compared to the implemented
measure. A total of 66,572kWh annually can be saved by implementing this measure.
There is no demand savings for this measure because the pumps run full power 12
hours a day.

The cost to implement this measure is presented in Table 5.16. The largest cost is to
modify the existing SCADA system to set pressure for the pumps based on a time clock.
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Table 5.15 Energy Savings Analysis for EEM#5

Existing Condition
Monitoring Period Mar-Apr 2014
Total No. No. In Service
Number of Reclaimed Water Pumps 3 3
Pump Design Conditions/Operating Conditions
Flow (gpm) Variable
Existing Pump Head (feet) 208 90 (psi)
Power Usage Power Used
Pump Motor Size (hp) 125 hp
Average Power Usage Total for all Pumps(kW) 33.5 kw
New Condition
Total No. No. In Service
Number of Reclaimed Water Pumps 3 3
Pump Design Conditions/Operating Conditions
Flow (gpm) Variable
New Pump Head 6 pm - 6 am (feet) 139 60 (psi)
New Pump Head 6 am - 6 pm (feet) 208 90 (psi)
Power Usage Power Used
Pump Motor Size (hp) 125 hp
Average Power Usage Total for all Pumps 6 pm- 6am (kW) 18.3 kW
Average Power Usage Total for all Pumps 6 pm- 6am (kW) 33.5 kw
Peak Pump Power Usage (kW) 0.0 kW
Existing Power Usage 33.5 kW
New Power Usage 6 pmto 6 am 18.3 kW
Total Power Saved 15.2 kW
Pre-Installation Energy Consumption 146,729 kWh
Post-Installation Energy Consumption 80,158 kWh
Total Energy Saved 66,572 kWh
Pre-Installation Demand 0.00 kw
Post-Installation Demand 0.00 kW
Total Demand Savings 0.00 kW
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Table 5.16 Costs Analysis for EEM#5

ltem Description Quantity Unit Unit Cost Total Cost
Programming Changes to SCADA 1|EA S 8,000 [ $ 8,000
Engineering Design and Project Management 1|EA S 8,000 | $ 8,000
Construction Support 1|EA S 8,000 | $ 8,000
Subtotal S 24,000
Contingency 10%| $ 2,000
Total S 26,000

5.2.9. EEM # 6 Modify Digester Mixing and Heating

The facility has 3 existing anaerobic digesters to process sludge from the primary and
secondary processes. Digester No. 1 and No. 3 are in service. Digester No. 2 is not
used. Digester No. 1 is 90 feet in diameter with a volume of 1.5 million gallons (mg).
Digester No. 3 is 110 feet in diameter with a volume of 2.3 mg. The digesters are
heated with three 50 hp heating recirculation pumps. The digesters are gas mixed with
draft tubes. Digester No. 1 has two 100 hp and two 40 hp gas compressors for mixing.
Digester No. 3 has three 150 hp gas compressors for mixing.

Heating

The heating recirculation pumps are torque flow style pumps equivalent to the WEMCO
Model C style pump. These pumps have very low efficiencies but were historically
installed for their robustness in pumping grit and high solids.

This measure evaluates replacing all three heating recirculation pumps with a screw
centrifugal pump equivalent to the WEMCO Model Hydrostal. The Model Hydrostal
pump is also designed for high solids such as digester sludge service, but is
approximately 3 to 4 times more efficient as the Model C pump.

Savings and costs are calculated under this measure for replacing all three of the
digester heating pumps.

Mixing

Gas mixing systems are less efficient than other types of digester mixing systems. In
addition, the existing gas mixing system is grossly over sized. This measure proposes
to replace the existing gas mixing system with a new high efficiency linear motion mixing
system. The linear motion system mixing system uses a rising and plunging disk inside
the digester to mix the contents. This system has been retrofitted successfully with
