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Executive Summary

The Belmont Conveyance Project consists of three project components: Belmont Force Main (FM)
Rehabilitation, Belmont Pump Station (BPS) Rehabilitation and the San Carlos Pump Station (SCPS)
Improvements. The Belmont FM Rehabilitation includes lining the existing FM sections that will
convey wastewater from the BPS to the SCPS for conveyance into a gravity pipeline. The BPS
Rehabilitation consists of rehabilitation of the existing BPS with seismic upgrades, pump
replacements to convey future flows and upgrades to piping and the electrical system. Lastly, the
SCPS Improvements will include the installation of piping and improvements to decommission the
pump station, provide flow metering and sampling of San Carlos and Belmont flows and combining
the flows for conveyance into the gravity pipeline.

This Belmont Conveyance Project Planning Report is intended to be used for several purposes
including: documenting the status of project development for use when the project design is funded,
fulfilling State Revolving Funding (SRF) planning loan compliance and construction loan application
requirements, and as background information should the project be completed using a design-build
method of project delivery. The Belmont Conveyance Project Planning Report discusses the project’s
background and purpose, setting, compiled data and assumptions, project specific analyses
completed to date, the selected project description, cost estimate, schedule and next steps for
progressing the design.

Background

The SVCW conveyance system transports raw wastewater from its “Member Agencies” (City of
Belmont, City of San Carlos, City of Redwood City and West Bay Sanitary Districtf WBSD]) to the SVCW
wastewater treatment plant (WWTP). Four pump stations convey flow to the SVCW WWTP through the
conveyance system force main: BPS, SCPS, Redwood City Pump Station (RCPS), and Menlo Park
Pump Station (MPPS). These pump stations and force mains will require upgrades since the pump
stations are at the end of their useful lives and cannot meet the 2030 projected flows. An analysis
was conducted to identify alternatives to improve the conveyance system that may reduce impacts to
residents, businesses and other facilities. The alternatives analysis identified over 140 combinations
of pipeline alignments and pump station locations that included different construction methods and
modes of operation (e.g., gravity and pressure conveyance and configuration and location of
conveyance storage).

The proposed overall Wastewater Conveyance System and Treatment Reliability Improvement
Project, hereinafter referred to as the proposed Conveyance System Project, consists of the
replacement/rehabilitation or repurposing of existing pump stations, improvements to the existing
WWTP, and replacing portions of the existing force main pipeline with a deep gravity pipeline and
new force mains. The proposed Conveyance System Project is characterized by major conveyance
components including installing a new gravity pipeline, Receiving Lift Station (RLS), flow diversion
facilities, influent connector pipes, and the replacement, rehabilitation or repurposing of the four
pump stations. Figure ES-1 shows a schematic of the proposed Conveyance System Project.

| |
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Figure ES-1. Schematic diagram of the proposed Conveyance System Project
(Source: Kennedy/Jenks Consultants)
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Recommended Belmont Conveyance Project

The proposed Conveyance System Project includes upgrades and improvements at many of SVCW’s
existing conveyance facilities, and involves construction of new facilities. This project planning report
is focused on the improvements at the BPS, Belmont FM and SCPS, which are three components of
the Conveyance System Project, and are referred to herein as the Belmont Conveyance Project. The
proposed Belmont Conveyance Project includes the following major upgrades and improvements:

« Belmont FM Rehabilitation. The Belmont FM Rehabilitation would change how Belmont flow
enters the SVCW conveyance system and would include the following components: rehabilitate
an existing 1,150 foot 24-inch segment of the force main; and slipline 3,550 ft of the 54-inch
diameter force main to transport the Belmont flow to the new gravity pipeline near the SCPS.
These operational changes are needed for the Belmont system to function with the proposed
gravity pipeline. This requires the force mains to be rehabilitated to function correctly from a
hydraulic and water quality standpoint.

o BPS Rehabilitation. The 0.06-acre BPS property is owned by the City of Belmont and is located
on Shoreway Road. The existing BPS includes the pump station building and three pumps. The
three existing pumps within the BPS would be replaced with three new 5.5 mgd, 75 horsepower
(HP) pumps. In addition, all electrical components, and all site security within the BPS would be
upgraded to current SVCW standards at the time of construction. Most of the rehabilitation and
replacement at the pump station is expected to occur within the existing building. Additionally,
some site improvements may be necessary to accommodate new electrical components (e.g.,
generator) and containment walls for accommodating future sea level rise.

e SCPS Improvements. The improvements at SCPS include: extending the San Carlos sanitary
sewer to the proposed gravity pipeline; extending the Belmont FM to allow Belmont wastewater
flows to connect to the proposed gravity pipeline; relocating the 10-inch San Carlos Force Main;
installing flow metering and sampling structures; and installing a Flow Combination Structure
and installing 48-inch diameter pipe at the San Carlos Inlet Structure stub-out to connect to the
proposed gravity pipeline. The San Carlos wastewater pipeline and Belmont FM would be
extended and combined in an irregular-pentagon shaped structure to combine the flows and
provide one connection point to discharge into the proposed gravity pipeline.

Project Schedule and Budget

The schedule of work for the Belmont Conveyance Project was developed as part of the proposed
Conveyance System Project schedule. Currently, design development for the BelImont Conveyance
Project is scheduled to begin in April 2017. Bid and award of the SCPS Improvements will occur in
November 2018, the Belmont FM Rehabilitation in April 2022, and the BPS in September 2023.
Construction of the SCPS Improvements will begin in March 2019, the Belmont FM in April 2022,
and the BPS in September 2023. Construction of all three projects included in the Belmont
Conveyance Project will be complete in August 2024.

Brown and Caldwell (BC) developed a Class 3 cost estimate, as defined by the American Association
of Cost Engineers (AACE), for the Belmont Conveyance Project in April 2016. The capital costs were
originally developed in 2016 dollars, but escalated to 2023, 2022 and 2019 for the BPS, Belmont
FM Rehabilitation and SCPS Improvements, respectively, which are the midpoint years of
construction. The capital costs occurring after the Year of Beneficial Use (2022), when the RLS and
tunnel are in operation, were discounted back to the Year of Beneficial Use as described in Section
6. Table ES-1 summarizes the construction costs, soft costs, 2016 capital costs, and escalated
capital costs for the Belmont Conveyance Project.

]
Brown o Caldwell : XV

Belmont PPR-Final-20170321.docx



SVCW Conveyance System Program
Executive Summary Belmont Conveyance Project Planning Report

Table ES-1. Belmont Conveyance Project capital cost

BPS Belmont FM SCPS
Rehabilitation Rehabilitation Improvements
Total Construction Cost $4.1M $5.2M $1.1M
Contingency and Soft Cost Subtotal (25% Contingency $1.0M $1.3M $0.3M
and 40% of Construction Cost for Belmont FM and 43%
of Construction Cost for BPS and SCPS) $1.8M $2.1M $0.5M
2016 Capital Cost $6.9M $8.6 M $19M
2019 Capital Cost? - - $2.1M
Market Fluctuation Ranges! - - $2.1M-$2.3M
2022 Capital Cost2 - $10.9M -
Market Fluctuation Ranges! - $10.5M-$11.9M -
2023 Capital Cost? $9.0M - -
Market Fluctuation Ranges! $8.7M-$9.8M - -
Year of Beneficial Use Capital Cost3 $8.4M $10.9M $2.1M
Market Fluctuation Ranges ! $8.1M-$9.2M $10.5M-$11.9M $2.1M-$2.3M

1. Market fluctuation range of -5 percent (low) to 15 percent (high) developed by SVCW. Source: SVCW Conveyance System
Construction Cost Analysis, Front of Plant, Revision Date: April 22, 2015, Revision 28b.

2. Capital costs are escalated to mid-point of construction years. These differ for each component of the Belmont Conveyance Project.

3. The Year of Beneficial Use is 2022. Where the mid-point of construction year occurs after the Year of Beneficial Use, the capital cost
was discounted to the Year 2022. If the mid-point of construction year is less than or equal to the Year of Beneficial Use, the
escalated capital cost to the mid-point of construction year was used. See Section 6 for further details regarding explanation of Year
of Beneficial Use, escalation and discounting.

Outstanding Issues to Carry into Subsequent Design

Several items will need further refinement and coordination with SVCW. These items include, but are
not limited to hydraulic modeling, pump selection, odor control sizing and hydraulic transient
analysis. Additional design aspects to consider include equipment removal and maintenance access,
flood protection, construction sequencing and impacts on other conveyance system projects, and
storm water management. In addition, further geotechnical, overall pump station condition and
seismic retrofit evaluations are recommended to progress the design.
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Introduction

This Belmont Project Planning Report discusses the Belmont Conveyance Project. The Belmont
Conveyance Project includes rehabilitation of the BPS that will pump flow from the City of Belmont to
the gravity pipeline that will then transport wastewater from the Member Agencies to the RLS to feed
the new Headworks Facility at the WWTP. Additionally, the Belmont Conveyance Project will include
rehabilitation of the existing Belmont FM that conveys wastewater from the BPS to the SVCW
conveyance system. The Belmont Conveyance Project will also include repurposing of the SCPS.
Wastewater generated by the City of San Carlos will flow by gravity to the RLS, so the pump station
will no longer be needed after the new gravity pipeline is in operation. The new San Carlos Odor
Control Facility, designed by others and discussed in a separate project planning report, will be
constructed at the existing SCPS site. The Belmont Conveyance Project is one component of the
proposed Conveyance System Project; other related projects are discussed in separate project
planning reports.

The Belmont Conveyance Project Planning Report is intended to be used for several purposes
including: documenting the status of project development for use when the project design is funded,
fulfilling SRF planning loan compliance and construction loan application requirements, and as
background information should the project be completed through the use of a design-build method
of project delivery. Project planning reports for the other elements of the conveyance system have
been prepared as separate documents. The project planning report discusses the following topics:

o Section 1 - Introduction: The Overall Conveyance System and Belmont Conveyance Project’s
background and purpose.

o Section 2 - Setting: The Belmont Conveyance Project’s setting including physical, institutional
and interproject setting.

o Section 3 - Compiled Data and Assumptions: Compiled data and assumptions including
planning and design parameters and assumptions and a summary of field investigations.

o Section 4 - Project Specific Analyses: Belmont Conveyance Project specific analyses including
alternatives analysis, siting evaluation and hydraulic analysis.

o Section 5 - Selected Project Description: Selected Belmont Conveyance Project description
including a written description of the recommended Belmont Conveyance Project alternative,
major components, conceptual drawings, process and instrumentation drawings, design criteria,
major equipment, useful life of the project, equipment replacement frequency, site layout,
energy, constructability, construction sequencing and additional design considerations.

o Section 6 - Cost Estimate and Schedule: Cost estimate and schedule including life cycle costs
and a planning level schedule for design and construction.

o Section 7 - Outstanding Project Issues: Next steps for subsequent design including a
description of unresolved issues, further field investigation, description of additional analyses,
decisions required from SVCW staff or management and items critical to interproject
coordination.

]
Brown o Caldwell : 11

Belmont PPR-Final-20170321.docx



SVCW Conveyance System Program
Section 1 Belmont Conveyance Project Planning Report

1.1 Background

1.1.1 SVCW is a wastewater utility in San Mateo County

SVCW is a Joint Powers Authority (JPA) that owns and operates a regional WWTP at the eastern end
of Redwood Shores, within Redwood City, and related wastewater pumping and transmission
facilities. SVCW treats the majority of the wastewater generated from the mid-peninsula of San
Mateo County south of the San Mateo Bridge. The JPA members include the cities of Belmont,
Redwood City, and San Carlos, and the West Bay Sanitary District (WBSD; which provides sanitary
sewer collection services to the cities of Menlo Park, Portola Valley, and portions of Atherton,
Woodside, East Palo Alto, and unincorporated areas of San Mateo County.

The individual members of the JPA own and operate the sanitary sewer collection systems within
their respective jurisdictions. WBSD also owns the existing flow equalization facility (FEF) that is
leased to SVCW and used to store wastewater during wet weather conditions. SVCW owns and
operates the WWTP and the sanitary sewer FM and pump stations that convey the wastewater from
the member agency connections to the treatment plant.

1.1.2 Existing conveyance system

SVCW'’s existing conveyance system assets include four pump stations, one for each of the four
Member Agencies, a wet weather booster station located in the SCPS, an influent lift station located
at the WWTP, and an approximately nine-mile-long FM. SVCW leases from the WBSD a FEF, which is
an integral part of SVCW'’s existing conveyance system.

1.1.3 History of SVCW and the conveyance system

To understand the need for the proposed Wastewater Conveyance System and Treatment Reliability
Improvement Project (the proposed Conveyance System Project) it is useful to know the history of
SVCW, the assumptions used during the original design of the conveyance system, why the various
components were built, and why at different times. This description of the history of SVCW will
illustrate that the conveyance system is being operated in a manner different than its original design
intent and, now, beyond its useful life.

Until the mid-1960’s the mid-peninsula cities had their own wastewater treatment plants. Redwood
City Sanitary District owned and operated the Redwood City Sewage Treatment Facility. Belmont and
San Carlos owned and operated the Belmont/San Carlos Joint Sewage Treatment Facility. The
developer of Redwood Shores (Mobil Land) owned the Redwood Shores Treatment Plant and it was
operated by Redwood City Sanitary District. The Redwood City and Belmont/San Carlos plants
separately discharged effluent to San Francisco Bay. The Redwood Shores Plant consisted of
oxidation ponds and had no discharge as all the wastewater was evaporated. The level of treatment
provided by these three plants and the locations of their outfalls could not meet the new stricter
wastewater treatment and disposal regulations being imposed and developed at the state (Porter-
Cologne Act, 1969) and federal (Clean Water Act, 1972) levels.

The Regional Water Quality Control Board (Regional Board) ordered a 10-to-1 dilution requirement
for San Francisco Bay discharges. With encouragement from the Regional Board, in June 1969, the
three cities formed the Strategic Consolidation Sewerage Plan Joint Powers Authority (SCSP JPA) for
the purpose of addressing the new water quality regulations on a regional basis. To meet the 10-to-1
dilution requirement as soon as possible, the SCSP JPA would build connecting pipelines and a
deep-water outfall for discharging the effluent from the existing three small treatment plants in
advance of constructing the regional treatment plant. The site of the regional treatment plant
needed to be decided so design of the new outfall could begin. After considering several sites, the

|
12 Brownw Caldwell :

Belmont PPR-Final-20170321.docx



SVCW Conveyance System Program
Belmont Conveyance Project Planning Report Section 1

SCSP JPA selected the Redwood Shores Plant site at the mouth of Steinberger Slough for the
regional plant.

The pipeline consisted of six miles of reinforced concrete pipe that connected the treatment plants
to the deep-water outfall located at the mouth of Steinberger Sloughl. This new conveyance system
was designed as a low pressure FM. In 1969 designs were completed for the pipeline as well as for
the Redwood City Pumping Plant and the San Carlos Pumping Plant. These pumping plants were built
adjacent to the respective individual treatment plants. The pump stations, pipeline, and deep water
outfall were put into service in 1971. The outfall, pipeline, and the Redwood City Pumping Plant
(renamed RCPS) are still in use today.

Concurrent with the SCSP JPA improvement plans, Belmont’s capital plans anticipated needing a
new pump station and a pipeline that would connect it to the Belmont/San Carlos Joint Plant until
the regional plant was operational. By the time the regional plant was operational and the
Belmont/San Carlos Joint Plant closed, Belmont would also need a direct connection to the new
SCSP FM. Design for a new pump station and direct connection FM on the west side of US-101
finished in 1973. The FM consisted of two segments. The first was from the new BPS to the point of
the future connection to the 54-inch FM. This section was 1,200 ft of 24-inch welded steel pipe,
lined and coated with cement mortar. The second segment was downstream of the future
connection point and terminated at the San Carlos/Belmont Joint Plant. In this segment the pipe size
was reduced to 20-inches and the material changed to asbestos cement pipe. This change in size
and material was likely due to the City wanting to reduce costs for this segment that would be used
for less than 10 years.

In the mid-1970’s, in response to Regional Board direction, the service area for the regional plant
originally envisioned by the SCSP JPA expanded to include the WBSD service area. In November
1975 the members of the SCSP JPA and WBSD (previous named Menlo Park Sanitary District)
founded South Bayside System Authority (SBSA, renamed in 2014 to Silicon Valley Clean Water) JPA
as the successor to the Strategic Consolidation Sewerage Plan JPA.

The addition of the WBSD area necessitated expanding the conveyance system to connect WBSD.
Design of a 2.7-mile-long 33-inch diameter reinforced concrete pipe FM between the RCPS and the
future MPPS site was completed in 1976. The pipe was put into service when the regional plant
became operational in 1982. The addition of WBSD to the system required that a booster pump
station be added to the FM system, as the additional WBSD flows were not anticipated in the original
FM head loss and pressure calculations.

The five segments of the existing FM, with year built, are described in Table 1-1.

1 It should be noted that reinforced concrete pipe was the pipe of choice when the pipeline was designed in the early
1970’s. High density polyethylene (HDPE) pipe was not available in large diameters at that time. The highly corrosive nature
of the Redwood Shores saline soils made steel a poor candidate for this alignment.
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Table 1-1. Existing FM location, size and length
Pipe Inside Length?
Diameter (ID) | YearBuilt | Age of Pipeline

Segment Location (in) and Material (years) Lineal Feet Miles
1977

1 Between MPPS and RCPS 33 RCP 40 14,450 2.74
1971

2 Between RCPS and SCPS 48 ROP 46 12,950 2.45
1971

3 Between the SCPS and Belmont “T” 54 ROP 46 3,550 0.67
1974

4 Between the BPS and Belmont “T” 24 43 1,150 0.22

WSCL/C?

1971

5 Between Belmont “T” and SVCW WWTP 54 RCP 46 15,500 2.94

Total Force Main 47,600 9.0

Source: Based on Table 6.1 of the SVCW Conveyance System Master Plan (Winzler & Kelly, 2011)
1. Lengths are rounded to the nearest 50 ft and tenth of a mile.

2. WSCL/C = welded steel, cement mortar lined and coated. Construction date estimated based on design drawings being completed
in February 1973.

In anticipation of higher flows and the higher water surface elevation of the regional WWTP, SBSA
modified existing pump stations or built new one(s). The (1971) Redwood City and the (1974) BPSs
were enlarged. A new SCPS replaced the 1971 SCPS. The MPPS was a new pump station that was
subsequently modified in 1990 as part of WBSD’s flow equalization project. Table 1-2 provides a
summary of dates related to the pump stations.

Table 1-2. Age of existing pump stations

Pump Station Existing PS Operational Enla“rf:(;ii,ﬁl:zw or Years in Service
MPPS 1982 1990 35
RCPS 1971 1982 46
SCPS (1;8‘”2) 35
BPS 19741 1982 43

1. 1974 is based on the date of the FM design drawings.

Design of SBSA’s regional WWTP was completed in December 1977 and the new plant became
operational in 1982. When the regional WWTP plant was put into service, the four smaller plants
were decommissioned and the new and upgraded pump stations began to pump wastewater to the
regional plant.
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1.2 Reasons the Project is Needed

The proposed Conveyance System Project is necessary to eliminate ongoing reliability concerns and
accommodate changes in wastewater flowrates. Replacement of the conveyance system is SVCW’s
highest priority due to its age and continual state of failure. The existing SVCW conveyance system
components are beyond their useful life. The American Society of Civil Engineers (ASCE) published a
report entitled “Failure to Act” (ASCE, 2011) with the purpose “to provide an objective analysis of the
economic implications for the United States of its continued underinvestment in infrastructure.”
Table 1-3 lists the useful life for FMs and pump stations used in the ASCE report.

Table 1-3. Useful lives of wastewater pump stations and force mains

Useful Life
Component (years)
FMs 25
Pumping Stations - Concrete Structures 50
Pumping Stations - Mechanical or Electrical 15

Source: Table 5 of Failure to Act, the economic impact of current investment trends in water and wastewater treatment
infrastructure (American Society of Civil Engineers, 2011)

1.2.1 Force mains

SVCW'’s 46-year-old concrete force main is in poor condition and needs to be replaced. The pipeline
suffers from several problems caused by the soils in which it is installed and the sewage
characteristics. Problems have compounded, resulting in a history of numerous leaks. These leaks
range from minor to the occasional catastrophic failure. Leaks require repairs along streets and in
backyards and sometimes within biologically sensitive environments.

One section of the original force main that had the most leaks was replaced in 2015 with a fused-
jointed high density polyethylene (HDPE) pipe. This was a 1.7-mile long portion of the 48-inch
diameter force main from the RCPS to the north end of Inner Bair Island. The proposed Conveyance
System Project will replace the remaining original force main that begins where the 48-inch
replacement project ended (the north end of Inner Bair Island) and terminates at the WWTP.

Much of the existing force main is buried in young bay mud (YBM) soils that are poorly suited to the
existing pipeline material and joint system. YBM has two main problems; it is expansive and
corrosive. Expansive soils are weak, unstable, have high shrink-swell potential, and settle over time.
The pipeline consists of 12-foot-long reinforced concrete pipe sections that are connected to each
other with single non-restrained “O-ring” joints. The YBM soil does not provide sufficient support for
the reinforced concrete pipe and its joints. This results in pipe movement and separation at the
joints and is the cause of most leak events.

The bay mud soil is highly corrosive to buried steel and concrete that comes into direct contact with
the soil. The pipe is also subjected to microbiologically influenced corrosion (MIC) from sewer gases
inside the pipe. Internal and external corrosion of the concrete and reinforcing steel leads to more
significant leaks. When surges in flow occur (such as during a power outage) the resulting pressure
and vacuum surge conditions have broken the weakened pipeline resulting in major sewage spills.
These types of leaks tend to be catastrophic with the potential of uncontrollable discharge of
untreated wastewater to the environment.
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The frequency of pipeline leaks is expected to increase as the pipe ages, given the current poor
condition of the pipelines, continued movement of weak soils, and acceleration of the internal and
external corrosion.

In addition to the problems related to the soil, the existing pipeline was designed as a low-pressure
force main pipeline and not for typical force main pressures. When WBSD was added to the
conveyance system and as wet weather flows have risen, flows in the force main have grown higher
than the original design anticipated. When the WBSD flows were added, a booster pump station, and
later a FEF, were added to the system.

With Herculean efforts, SVCW maintains pressures and surges in the conveyance system to within
the force main’s pressure limits, though this approach comes with significant risk. SVCW must
carefully manage the flow in the pipeline to minimize leaks by opening and closing valves, turning on
and off pumps (including the booster and influent lift pumps), diverting flow to storage, and backing
up sewage in member agency collection systems. During wet weather events, wastewater flows from
the WBSD collection system are diverted to the WBSD flow equalization facilities. When flows
subside, the WBSD wastewater is pumped from the flow equalization facilities through the MPPS and
to the treatment plant. Sometimes these pressure management efforts require using all available
pumps and valves leaving limited or no backup equipment.

The reasons provided for replacing the pipelines are corroborated by industry accepted guidelines of
useful life. The 46-years is well beyond a typical force main’s lifespan of 25 years.

1.2.2 Pump stations

All five pump stations, the four Member Agency pump stations and the Influent Lift Station (ILS) are
in varying states of condition, ranging from poor to very poor. Despite system-wide repairs and
regular maintenance, the pump stations need replacement to provide safe and reliable operation
and to accommodate the future projected flows through the system. Each pump station is at least
35 to 46 years old, well beyond the 15-year useful life for the mechanical and electrical components,
and approaching the life of the concrete structure. In most instances the condition of the equipment
has degraded to the extent that the systems require extensive maintenance to ensure functionality
and reliability. To keep the pump stations operational, SVCW is spending millions of dollars to
replace various pump station components, such as control systems, pumps, and valves. These
components will not be used after the proposed Conveyance System Project is completed.

The solution to the current conveyance system problems SVCW is facing is to replace the original
pipeline with a new pipeline that is designed for local soils conditions and system flows, and to
replace or rehabilitate the pump stations. The conveyance pipeline and the pumping system
improvements are interconnected and need to be planned, designed, and constructed in tandem.

1.2.3 Headworks

The proposed Conveyance System Project also includes construction of a Headworks to house
screening and grit removal facilities. This process will be the first step in treatment. It removes rags,
sand, grit, and debris that damage pumps and other process equipment.

The original SVCW WWTP facility was built with no Headworks. The plant’s current partial screening
and grit removal processes continue to allow excessive downstream grit and unscreened material
that cause premature wear on equipment and result in high maintenance and repair costs. Large
debris and inorganic solids such as rags that are not removed by the existing screening equipment
are removed manually. Manual removal of rags is labor intensive and places plant personnel in
challenging work environments. SVCW recently installed new digester mix pumps, rotary screen
presses, and gravity belt thickeners. This new equipment is very susceptible to damage caused by
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rags and debris. Without the Headworks, this new equipment will experience the same premature
wear as the older equipment.

SVCW'’s decision to install screening and grit removal facilities was made for purposes of protecting
its employees, addressing the continued high costs for labor and equipment damage, and increase
the reliability of the overall treatment process. Effective screening of incoming wastewater will save
both operation and maintenance costs and improve SVCW’s operational capabilities.

1.3 Proposed Conveyance System Project Overview

The proposed Conveyance System Project proposes a combination of rehabilitating, repurposing, and
decommissioning existing SVCW conveyance system assets, and the construction of replacement
assets. Brief summaries of the major components included in the proposed Conveyance System
Project are provided in the following paragraphs.

1.3.1 Pipelines

A 15-foot outside diameter tunnel will be built using a tunnel boring machine to connect the recently
constructed 48-inch replacement force main (located at the northern end of Inner Bair Island) to the
WWTP. The distance between top of the tunnel and the ground surface will range from 20 to 52 ft.
Inside this tunnel will be a new 11-foot inside diameter gravity pipeline. This new gravity pipeline will
replace the remaining portion of the 48-inch and the entire existing 54-inch force main pipelines. The
BPS would be connected to the new gravity pipeline by rehabilitating the existing 24-inch pipeline
and a portion of the 54-inch pipeline. The 33-inch force main pipeline that connects the MPPS to the
RCPS would remain as it exists.

1.3.2 Pump stations

The MPPS and the BPS will be rehabilitated and remain as part of the proposed Conveyance System
Project. A new pump station will be built on the existing RCPS site and the existing pump station
building will be repurposed to house auxiliary equipment that supports the new RCPS. The SCPS will
no longer be needed and will be decommissioned. Portions of the SCPS building and yard will be
repurposed to house odor control and ancillary equipment needed by other elements of the
proposed Conveyance System Project. At the downstream end of the gravity pipeline, a new deep
pump station (called the RLS) will be built to pump the wastewater from about 60 ft below grade to
the new Headworks.

1.3.3 Headworks

A Headworks Facility will be constructed downstream of the RLS to provide coarse screening and grit
removal from the raw wastewater. This is a new treatment process being added to the WWTP
treatment train. Two new large-diameter pipes will be built to connect the Headworks to the existing
primary treatment process. Odor control facilities for the RLS and Headworks will be installed
adjacent to the Headworks Facility.

1.4 Planning and Design History of the Conveyance System Project

SBSA completed a Conveyance System Master Plan (CSMP) in August 2011 to plan and program the
projects required for improving its conveyance system. The recommended approach at that time was
to replace the existing force main with a new force main and to rehabilitate or replace the pump
stations. Chapter 7 of the CSMP developed conceptual-level requirements for the replacement and
rehabilitation of the SVCW pump stations that served as the baseline for the pump station predesign.
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The CSMP also identified several items that required further refinement to be completed during the
design phases of the project.

Following completion of the CSMP, BC started the preliminary design of the conveyance system
pump stations in 2012. An Administrative Draft of the Conveyance System Predesign Report was
completed in May 2014 (BC, 2014). The proposed project at that time consisted of the following key
elements and is shown in Figure 1-1.

o Pipe Modifications:

Rehabilitation or replacement of the Segment 1 force main between MPPS and RCPS shown
as PS1 and PS2 in Figure 1-1, respectively.

Replacement of the Segment 2 with a new 48-inch diameter force main

Installation of a 36-inch gravity line to convey flow from the Belmont Connection Point to
SCPS, shown as PS3 in Figure 1-1.

Replacement of the Segment 3 force main with a 63-inch force main

o Pump Station Modifications:

1-8

New pump station at MPPS called PS1 in predesign
New pump station at RCPS called PS2 in predesign
New pump station at SCPS called PS3 in predesign

Elimination of BPS. BPS replaced with a connection from the Belmont Collection System to
the 36-inch gravity line.

S

we New Force Main
= = = « New Gravity Sewer

'San Francisco Bay/
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Following submittal of the Administrative Draft of the Conveyance System Predesign Report in 2014
(Brown and Caldwell, 2014), SVCW decided to place the design of the conveyance system on hold in
order to evaluate gravity pipeline alternatives, which could be used in lieu of a force main in the San
Carlos and Redwood Shores areas. The alternatives that were evaluated consisted of varying
combinations of pump stations, gravity pipeline, and force mains to convey wastewater from SVCW’s
Member Agencies to the WWTP. SVCW performed a success versus risk analysis of the alternatives
and selected the proposed Conveyance System Project described in Section 1.3. On May 14, 2015,
SVCW Board of Commissioners approved the proposed Conveyance System Project and granted
permission to proceed with California Environmental Quality Act (CEQA) documentation and
conceptual design.

BC began conceptual design of the pump stations in 2015 to support the development of the Draft
Environmental Impact Report (EIR) that is required for CEQA documentation of the proposed
Conveyance System Project. The Draft EIR was submitted in November 2016 (SVCW, 2016), and this
project planning report summarizes the conceptual design as of that date. The proposed Conveyance
System Project is displayed in Figure 1-2. The key elements of the proposed Conveyance System
Project are described in Section 1.3.
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Figure 1-2. Schematic diagram of the proposed project
(Source: Kennedy/Jenks Consultants)

Table 1-4 summarizes the major changes that occurred between 2014 preliminary design of the
conveyance pump stations and the proposed Conveyance System Project as of November 2016.
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Table 1-4. Pre-design vs. proposed Conveyance System Project comparison

Pre-design Project element

Pre-design
(2014)

Proposed Conveyance System Project
(2016)

Pipes

Segment 1 Force Main

Replacement or rehabilitation of
Segment 1 force main

No changes to Segment 1 force main
under current project. Rehabilitation to
occur in the future.

Segment 2 Force Main

Replacement of Segment 2 force main
with new 48-inch force main

Part of Segment 2 replaced with 48-inch
force main, segment labeled as “Airport
Segment Alignment” in Figure 1-2 will be
replaced with gravity pipeline.

Segment 3 Force Main

Replacement of Segment 3 force main
with new 63-inch force main

Segment 3 will be completely replaced
with gravity pipeline.

36-inch Gravity Line

New 36-inch gravity line from BPS to
SCPS. BPS flows to be pumped by
SCPS.

The 36-inch gravity line will no longer be
installed. Existing 24-inch and 54-inch
force mains will be rehabilitated and
convey flow from BPS to the gravity
tunnel.

Pump Stations

MPPS (PS1) MPPS will be a new pump station « MPPS will be rehabilitated, but the name
called PS1. will not be changed.

RCPS (PS2) RCPS will be a new pump station « RCPS will be a new pump station, but the
called PS2. name will not be changed.

SCPS (PS3) SCPS will be a new pump station *  SCPS will be repurposed to contain odor
called PS3. control facilities for the gravity pipeline.

BPS BPS will be eliminated. A connection |+ BPS will be rehabilitated and convey flow

will be made from the Belmont
collection system for conveyance to
SCPS.

to the gravity pipeline at the old SCPS
site.

RLS (Non-predesign item)

Does not exist as part of pre-design.

New RLS will be constructed to convey
flow from the gravity tunnel into the new
WWTP Headworks.

1.5 Project Purpose

This section discusses the Belmont Conveyance Project objectives and the expected benefits for the
Belmont Conveyance Project.

1.5.1 Objectives

The objectives of the Belmont Conveyance Project are:

o Provide major upgrades and improvements to maintain long-term operation of the pump station
and conveyance system. Currently, BPS requires frequent hands-on maintenance, and there are
several ongoing operational challenges with the pump station in its current configuration. The
existing equipment is at or near the end of its useful life.

o Improve access to BPS equipment. The existing pump station configuration has very little space
for safe work access inside the facility.

o Allow the pump station to handle future projected Year 2030 flow. The existing pump station
does not have the capacity to convey future flows.

1-10
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o Improve the condition of the existing 24-inch and 54-inch force mains. A break occurred on the
existing 54-inch force main in 2001; therefore, the condition of the force main is believed to be
poor.

o Convey flows to the SCPS shaft so that SCPS can be decommissioned and repurposed.

o Maximizes SVCW'’s current assets by rehabilitating existing infrastructure such as BPS and
Belmont FM and repurposing SCPS.

1.5.2 Benefits

The benefits of the Belmont Conveyance Project support the proposed Conveyance System Project
objectives and include:

o Easier, more efficient and effective operation and maintenance of facilities.

o Improved safety with better access to operate and maintain facilities

o Lower operational impact on residences and businesses

o Ability of the new pump station to handle current and future projected flows

o Maintains gravity flow in the collection system without sanitary sewer overflows

| |
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Section 2

Setting

The following section describes the area where the BPS, BelImont FM, and SCPS are located,
adjacent facilities and other features (hydrologic, geologic, topographic, etc.) that impact the
Belmont Conveyance Project.

2.1 Physical Setting

The existing SVCW conveyance system schematic is displayed in Figure 2-1. BPS, Belmont FM
(Segment 4) and SCPS are located downstream of RCPS. BPS and SCPS flows combine at the
intersection of Segment 3 (54-inch diameter force main) and Segment 4 (24-inch diameter force
main) at the “Belmont Tee” for conveyance into the Segment 5 (54-inch diameter force main) ending
at the WWTP. The following section describes the history and nearby facilities of the Belmont
Conveyance Project components.

RSPS

SEGMENT 5

Belmont Tee
FEF
___ SEGMENT 4| SPGMENT 3 SEGMENT 2 SEGMENT 1
BPS| 1’ et =+ ~+
SCPS SCBS
Collection
Systems Belmont

Figure 2-1. SVCW existing conveyance system schematic

BPS. The existing BPS is located on Shoreway Road in the City of BelImont. The BPS was built in
1971 and upgraded in 1982. The pump station pumps all the wastewater for the City of Belmont
and the surrounding unincorporated areas of San Mateo County that are connected to the City’s
sewer system into the existing SVCW force main system. Flow is transported from the City of BeImont
collection system to the BPS by a 30-inch diameter gravity sewer.

Belmont FM and existing 54-inch force main. The Belmont FM is approximately 1,150 linear feet (If)
of 24-inch diameter pipe and located on Shoreway Road and Skyway Road, shown as Segment 4 in
Figure 2-1. The existing 54-inch force main, Segment 3 in Figure 2-1, is located downstream of SCPS

| |
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and connects SCPS into the existing conveyance system. The existing 54-inch force main is located
within existing rights-of-way on Shoreway Road and Skyway Road, as well as within the California
Department of Transportation’s (Caltrans) rights-of-way at the Holly Street and US- 101 interchange.

The Belmont FM and existing 54-inch force main both flow toward and connect into the “Belmont
Tee”, located near the north end of 75 Shoreway Road, combining the flow for conveyance by a
54-inch force main (Segment 5 in Figure 2-1) to the WWTP. The physical location of these force
mains are also shown in Figure 2-3.

SCPS. The SCPS is located on the northwest end of Monte Vista Drive in the City of San Carlos,
adjacent to the San Carlos Airport, on a site that previously was occupied by the San Carlos-Belmont
WWTP. The SCPS was built in its current location on the east side of the former San Carlos-Belmont
WWTP in the early 1980s. The flow to the SCPS includes the sewage from the City of San Carlos and
additional flow from surrounding unincorporated areas that are connected to the City’s sewer
system.

The following sections discuss the existing site features, utilities and surrounding areas of the BPS,
Belmont FM and SCPS sites that will impact the design and construction of the new facilities and
considerations as the design is progressed.

2.1.1 Existing site

The following section describes the existing site conditions.

BPS. The existing BPS is located on a 0.06-acre property is owned by the City of Belmont. The site is
bordered by Jameco Electronics to the north and west, Shoreway Road and US-101 to the south, and
Belmont Creek and the Bay Access Walking Trail to the south and east, as shown in Figure 2-2. The
BPS is currently not secured with a chain link fence.

JAMECO i
ELECTRONICS

 BAY ACCESS.
WALKING TRAI

Figure 2-2. BPS site
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Belmont FM. The Belmont FM and the 54-inch force main between BPS and SCPS will be
rehabilitated; therefore, Segments 3 and 4 as mentioned above will combined into a single Belmont
FM conveying flow from BPS to SCPS. The 24-inch force main that conveys flow from BPS to just
southeast of Cormorant Drive to the Belmont Tee. The 54-inch force main conveys flow from SCPS to
the Belmont Tee.

From the Belmont Tee, BPS and SCPS flows combine and are conveyed north through a 54-inch
force main that connects the existing conveyance system to SVCW’s WWTP. This section of force
main (Segment 5 in Figure 2-1) will be abandoned as part of the Belmont FM Rehabilitation and with
the installation of the gravity pipeline.

Figure 2-3 displays the existing 24-inch and 54-inch force main alignment from the BPS to the SCPS
that is proposed to be rehabilitated and the 54-inch force main that is proposed to be abandoned.
The portion of force main proposed to be rehabilitated crosses in front of a series of industrial
businesses and business parks and will cross Holly Street within Caltrans right-of-way. Herein, the
rehabilitation of the 24-inch force main and 54-inch force main and connection to the SCPS will be
referred to as the Belmont FM Rehabilitation since they will be connected to provide a conveyance
from BPS to SCPS.

SCPS. The SCPS is located on a 0.92-acre parcel owned by the City of San Carlos. The SCPS
occupies 0.44 acres of the parcel, and the remaining 0.48 acres have been leased to the Fairfield
Inn and Suites and two restaurants (Izzy’s and Burger King). The San Carlos Airport is located to the
north and east, the Hiller Aviation Museum to the south, and two restaurants to the north and east,
as shown in Figure 2-3.

The SCPS site is secured with chain-link fence with two gates providing access to the site from Monte
Vista Drive. It is graded to drain away from the SCPS building except for the small chemical delivery
area, which has a berm around it and a drain near the building.

| |
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Figure 2-3. Belmont FM and 54-inch force main alignment
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Figure 2-4. SCPS site

2.1.2 Site features and considerations

The following section discusses site features and considerations that will be pertinent to incorporate
during predesign. Flood elevations and restrictions due to nearby facilities are also identified.

BPS. Maps produced by Federal Emergency Management Agency (FEMA) were reviewed during
conceptual design. The BPS building is currently located outside of the 100-year flood zone at an
elevation of 110 ft [National Geodetic Vertical Datum of 1929 (NGVD29) + 100 ft]. Facilities outside
of the existing BPS building shall be set at an elevation of 110 ft to provide similar flood protection.
Since the area surrounding BPS is within the 100-year flood zone, operations and maintenance
(O&M) crews may not be able to reach BPS during the 100-year storm area flooding unless it's by a
row boat or some other floating device.

Belmont FM. Most of the rehabilitation will be installed using trenchless methods. However, there
will be open cut and slipline and cured-in-place pipe (CIPP) pits that require excavation in Shoreline
Road. There will also be a slipline pull pit located at the Holly Street interchange within Caltrans right-
of-way. Construction will need to minimize traffic impacts to nearby businesses along Shoreway
Road. Close coordination with the City of Belmont, City of San Carlos and Caltrans will be required.

SCPS. The design and repurposing of SCPS will have limitations because of being located adjacent to
the San Carlos Airport. In addition to the constraints provided in the City Code Chapter 18.09
regarding the use of property adjacent to the Airport, the design and construction must adhere to
Federal Aviation Administration (FAA) requirements. Equipment heights at the SCPS site will be
limited to stay outside of the Runway Protection Zone (RPZ) established by the FAA. The RPZ includes
a horizontal setback but also a vertically inclined plane; therefore, building height limits are a
function of the horizontal location of the building. Encroachment into the RPZ is possible for
construction purposes; however, limitations will be imposed and include such items as safety
measures and work hour restrictions. The RPZ limits shall be reviewed during final design to ensure
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the SCPS site is consistent with the FAA requirements and that construction limitations are clearly
documented in the specifications for the SCPS Improvements Project. Additionally, Monte Vista Drive
has been identified as a construction staging and storage area, but maintaining a 12-foot wide lane
to the Airport’'s emergency access gate located at the end of the roadway will be required for its use.
It is not anticipated the driveway entrance to the staff parking lot for the Hiller Aviation Museum will
be obstructed.

The extent of additional permanent property needed for the SCPS Improvements and construction
shall be determined and coordinated with the City of San Carlos during final design.

2.1.3 Existing utilities
Existing utilities at each location is discussed below.

BPS and Belmont FM. Along Shoreway Drive adjacent to the BPS site and the Belmont FM,
communication lines, a 10-inch sewer and a 12-inch water line are located parallel to the force main
along its entire alignment. Along Shoreway Drive and southeast of Cormorant Drive, additional
utilities parallel the Belmont FM These utilities include gas lines ranging from four inches to 12
inches in diameter and a 12 inch to 18-inch storm drain. Excavation for lining pits during
construction will need to consider bracing and/or possible interruption in service during the lining
construction. Existing utilities are shown in the Pump Station Pre-Design drawings (Freyer & Laureta,
2013; Appendix A) that includes preliminary survey information along Shoreway Road.

In addition, a new Clear Channel billboard has been constructed within the BPS construction site
(see drawings in Appendix A). Any impacts of the siting of the billboard will need to be assessed
further during subsequent detailed design.

SCPS. Typical local urban utilities, such as water, sewer, gas, electrical and communications, are
located in Monte Vista Drive along the southeast side of the SCPS. The pump station’s influent and
discharge piping is located along the south and eastern sides of the site. The design and
construction of the SCPS Improvements is not anticipated to impact the local utilities; however,
maintaining service of the existing influent and force main piping as well as accommodating future
planned piping will be necessary. The following discussion summarizes the utilities that will have
direct impact on the design and construction at the SCPS site. The wastewater utilities are shown on
Figure 2-5.
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Figure 2-5. SCPS surrounding utilities

The majority of local utilities in Monte Vista Drive are located along the eastbound lane with the
occasional service line crossing to the north side of the road. The SCPS Improvements are not
anticipated to impact these utilities and their service connection (i.e. meter, transformer, etc.) to the
pump station. Onsite yard piping for these utilities will likely require some modifications to
accommodate the new facilities but it not anticipated these modifications will impact the overall area
and utility systems.

In addition to the existing utilities serving the site, a new recycled water line may be extended to the
SCPS site if needed. If it is, the recycled water line could be used at the site for such operational and
maintenance tasks as wash down of equipment and structures. Redwood City owns and operates an
existing 24-inch diameter recycled water pipe located in Skyway Road. A new service connection on
the 24-inch diameter pipe could be made at the intersection of Monte Vista Drive and Skyway Road
and the new service line installed in Monte Vista Drive to the SCPS site. The connection will require
coordination with Redwood City for the new service line, anticipated to be a 6-inch diameter polyvinyl
chloride (PVC) pipe, and shall maintain minimum separation criteria from other existing utilities in
Monte Vista Drive. If minimum separation cannot be achieved, other methods of cross-
contamination protection and/or identification of alternative alignments will need to be identified
since Monte Vista Drive is crowded with utilities. The need for recycled water service will need to be
confirmed during final design.
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2.2 Institutional Setting

The following section discusses land use near the Belmont Conveyance Project sites and their
impact on each site design.

BPS and Belmont FM. Land uses surrounding the BPS include commercial/office buildings to the
north, a paved trail along the Belmont Creek channel to the east, and mobile homes over 500 ft to
the northwest. There is also another trail on the southeast side of the creek channel and industrial
buildings located along Shoreway Road. Shoreway Road and US-101 are located to the west and
south of the site.

SCPS. The SCPS includes the existing 0.48-acre pump station site that fronts on Monte Vista Drive.
Land uses along Monte Vista Drive include commercial buildings that house a hotel (Fairfield Inn and
Suites) and the Hiller Aviation Museum. The new San Carlos Odor Control Facility will be constructed
as a separate project and is discussed in a separate project planning report. The San Carlos Odor
Control Facility falls within Zone 2 (Inner Approach/Departure) of the San Carlos Airport Land Use
Plan.

2.2.1 Current and future nearby development plans
Current and future nearby developments are discussed below.

BPS and Belmont FM. The BPS is in an area zoned for industrial use. The parcel of land located to
the southeast side of the BPS across the creek is owned by Nikon Precision, Inc. (Nikon) and is the
site of a new Springhill Suites Hotel. Construction on the new hotel has begun as of March 2017.
Currently, there are no development plans for the other areas in the vicinity of the BPS according to
the Belmont General Plan 2035. A digital billboard has been constructed on the BPS site and will
impact the type of construction equipment and lay down area available at BPS.

SCPS. The SCPS site is located in the area known as the East Side within the City of San Carlos and
is generally zoned for commercial/industrial and airport use. There are no development projects
planned for the area surrounding the SCPS site that would impact design and construction according
to the San Carlos General Plan 2030 (City of San Carlos, 2009).

2.3 Interproject Setting

As shown in Figure 2-6, the BPS is located on the western side of the conveyance system and will be
connected to the new gravity pipeline at the SCPS by rehabilitating an existing 1,150 foot 24-inch
segment of the force main and sliplining 3,550 ft of the existing 54-inch diameter force main.

An overview of the proposed Conveyance System Project is displayed in Figure 2-7. The SCPS is
located in the middle of the conveyance system. Because of the change in operations to improve the
conveyance system, the existing SCPS will no longer be an active pumping station. The building will
be repurposed to house odor control facilities to contain and treat odors venting from the San Carlos
Inlet Structure, and the location where Belmont and San Carlos flows enter the gravity pipeline. The
improvements at SCPS include: extending the San Carlos sanitary sewer to the proposed San Carlos
Inlet Structure; extending the Belmont FM to allow Belmont wastewater flows to connect to the
proposed gravity pipeline; relocating the 10-inch San Carlos force main into the 36-inch diameter
San Carlos sewer; installing flow metering and sampling structures to collect data independently
from each City’s collection system; and installing separate trash rack and Flow Combination
Structures upstream of the San Carlos Inlet Structure stub-out to connect to the proposed gravity
pipeline.

|
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Figure 2-7. Schematic diagram of the proposed Conveyance System Project
(Source: Kennedy/Jenks Consultants)
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Compiled Data and Assumptions

This section summarizes the data compiled as of January 2017, and assumptions for the Belmont
Conveyance Project design including flow data, planning parameters and previous studies such as
the contaminated and hazardous materials survey, geotechnical investigations, corrosivity
investigations and noise regulations investigation. Some of the studies discussed below were
completed during the original 2014 predesign, prior to selection of the proposed Conveyance System
Project, but are still applicable to the Belmont Conveyance Project.

3.1 Flow Data

The existing and future design flows as of January 25, 2017, which are based on recent flow data
from SVCW, the latest Member Agency master plans and the Conveyance System Master Plan
(CSMP) completed in 2011, are summarized in Table 3-1 in million gallons per day (mgd). The peak
wet weather flow (PWWF) rates for each Member Agency are based on a single ten-year, 24-hour
storm event occurring over the entire service area with a coincident time of concentration for each
Member Agency pump station and connection to the conveyance system.

Table 3-1. Belmont Conveyance System design flow rates

Existing Future (2040)
Minimum Flow ADWF PDWF ADWF PDWF PWWF
Pump Station (mgd)! (mgd)? (mgd) (mgd)3 (mgd)* (mgd)>
SCPS 0.6 1.3 3.7 29 5.8 26.6
BPS 0.3 1.4 3.2 1.8 3.6 16.3

1. Minimum dry weather diurnal flow is based on flow data provided by SVCW’s Supervisory Control and Data Acquisition (SCADA)
output from each pump station provided from October 2015.

2. Average Dry Weather Flow (ADWF) for October 2015 is based on flow data provided by SVCW’s Supervisory Control and Data
Acquisition (SCADA) output from each pump station.

3. ADWF 2040 flow rates are from Table 5-9 of TM 1 for the Final Plant Capacity Study completed by BC in May 2013.
4.  Peak Dry Weather Flow (PDWF) 2040 are hourly flow rates and are from the Member Agency Master Plans and CSMP.

5. Peak Wet Weather Flow (PWWF) is the worst case timing where the storm event peak flow reaches the entry point into the
conveyance system at the same time. The Master Plans and CSMP show approximately a one-hour difference in the time of
concentration within each Member Agency.

The BPS flows range from 0.3 mgd at a minimum flow to 16.3 mgd at the Year 2040 PWWEF. The
Year 2040 ADWF for the BPS is approximately 1.8 mgd.

The SCPS flows range from 0.6 mgd at minimum flow to 26.6 mgd at the Year 2040 PWWF. The Year
2040 ADWF for the SCPS is approximately 2.9 mgd.

]
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3.2 Project Planning Period

The planning period for the BPS Rehabilitation, BelImont FM Rehabilitation, and SCPS Improvements
is 50 years, which is typical for a municipal facility. The useful life planning period extends from now
to the Year 2040. For further information on the life cycle analysis completed for the Belmont
Conveyance Project, see Section 6.

3.3 Summary of Field Investigations

The following section summarizes field investigations and surveys completed to support the Belmont
Conveyance Project design.

3.3.1 Contaminated and hazardous materials survey

Field investigations at BPS and SCPS were conducted to collect samples to determine the presence
of contaminated materials, specifically asbestos, lead, polychlorinated biphenyls (PCBs), and
mercury. Additionally, a hazardous materials study was previously conducted to identify potential
environmental conditions (e.g., hazardous condition during construction, contaminated soils) based
on historical and current land uses. A summary of the findings is presented in this section.

3.3.1.1 Contaminated materials survey

The contaminated materials survey included asbestos and lead testing and a hazardous waste visual
inspection. A pre-demolition asbestos survey and lead testing for SCPS and BPS was conducted on
July 26, 2012 by Forensic Analytical as summarized by BC in TM 3.1 - Field Investigations Summary
(BC, 2013a; Appendix B). The description and locations of asbestos and lead found at the pump
stations are summarized in Table 3-2.

Table 3-2. Contaminated materials found at BPS and SCPS

Pump Station Asbestos Asbestos Location Description Lead
San Carlos 12-inch beige vinyl tile floor and mastic | Surface level, west utility area, office, and bathroom | 6 out of 8 paints tested
Belmont None detected N/A 5 out of 7 paints tested

A visual inspection of BPS and SCPS for suspect PCB-containing waste, universal waste and other
hazardous waste was conducted on October 29, 2012 by Forensic Analytical (BC, 2013a). The
purpose of the inspection was to identify hazardous materials that may be encountered in the pump
station demolition. The items found at each of the pump stations fall within one of three categories:
suspect PCB-containing waste, universal waste, and other hazardous waste materials. These items
are summarized in Table 3-3.

|
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Table 3-3. Hazardous waste inspection summary for BPS and SCPS

Waste Found at Pump Station

Category Type SCPS BPS
Electrical switch gear/transformers (wet type) Yes Yes
Suspect PCB-containing waste
Fluorescent light fixture ballasts Yes Yes
Lead acid batteries Yes Yes
Universal waste Light bulbs/tubes Yes Yes
Miscellaneous chemicals and cleaning supplies Yes Yes
Various oils Yes Yes
Oily rags Yes Yes
Diesel fuel Yes Yes
Other hazardous waste
Generator (oil, fuel, coolant) Yes Yes
Sodium hypochlorite Yes No
Bio hazard waste No Yes

Based on the materials found and their locations, the following are recommendations for handling
the asbestos, lead, and PCBs at the BPS and SCPS:

« Asbestos materials. Remove prior to demolition by licensed asbestos abatement contractor.
Consult Certified Asbestos Consultant to assist with project design and monitoring, including
clearance inspection and air sampling after asbestos removal. If any additional suspect
asbestos-containing material is discovered during the renovation, the work should stop, and the
material should be tested.

o Lead materials. Work performed on surfaces containing any amount of lead must comply with
the California Office of Safety and Health Administration (Cal/OSHA) Lead in Construction Safety
Standard (8 CCR 1532.1). Remove lead paint at spots scheduled for disturbance by the
construction to eliminate the Cal/OSHA trigger task and worker protection and monitoring
requirements. Otherwise, use Cal/OSHA standards for working around lead. Remove areas of
lead containing paint where the paint is peeling or deteriorated prior to sending components for
recycling or disposal and prior to demolition. The paint chips are likely classified as hazardous
waste and will contaminate any waste at the site with which they are combined. Paint chips and
other waste generated from paint removal as well as painted components destined for disposal,
should be tested for lead. If the lead content is determined to be hazardous according to the

applicable federal and state regulations, the paint should be removed accordingly.

« PCBs. Sample the materials after energy isolation or otherwise assume that they contain PCBs.
Remove suspect PCB-containing waste and dispose of according to state, federal and local

requirements.

All regulated and hazardous waste items encountered should be properly packaged, labeled,
transported and disposed of or recycled in accordance with all applicable federal, state and local

regulations.
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3.3.1.2 Hazardous materials study

A hazardous materials study was conducted for the BPS and SCPS site as part of the Phase |
Environmental Site Assessment report, completed by Cornerstone Earth Group in May 2016, as
included in the Draft EIR. The purpose of the study was to identify potential environmental conditions
at the BPS and SCPS site that could include the presence or likely presence of hazardous
substances or petroleum products on a property under conditions that indicate an existing release,
past release, or a material threat of a release of these substances or products into structures on the
property or into the ground, ground water, or surface water on the property. The study results provide
information that can be used in final design to account for removal and disposal of hazardous
substances or petroleum products in the Bid documents and cost estimates. The following
conditions were identified.

BPS. A 2,000-gallon diesel underground storage tank (UST) was removed from the northwest side of
the BPS building in 1996. During the UST removal, ground water reportedly was encountered at a
depth of approximately eight ft. Analysis of a soil sample collected from the UST excavation (at the
soil-groundwater interface) did not detect total petroleum hydrocarbons (TPH) or benzene, toluene,
ethylbenzene and xylene (BTEX) compounds. Analysis of a ground water sample collected from the
UST excavation detected BTEX compounds; TPH was not detected.

SCPS. Based on the study, a 12,000-gallon diesel UST was located on the SCPS property; however,
the tank was removed from the side of the building in 1994. Soil and ground water sampling
performed during the UST removal did not identify petroleum hydrocarbon concentrations exceeding
residential screening levels.

According to the Phase | Environmental Site Assessment Report (Cornerstone Earth Group, 2016),
the potential impacts of the USTs on the SCPS and BPS construction is low. However, the report
states that any excavation near the locations of these sites may still contain some residual
contaminants. Therefore, appropriate measures for handling and disposal should be used if these
contaminants are encountered

3.3.2 Geotechnical investigation

As part of previous geotechnical investigations, Jacob Associates drilled a single boring at the BPS to
a depth of 25 ft and another one at SCPS to a depth of 50 ft in June 2012 (Jacobs Associates, 2013;
Appendix C). Moisture content, unit weight, Atterberg limits, grain size analysis, hydrometer with
sieve analysis, unconfined compression, direct shear tests, consolidation, and corrosion tests were
performed on soil samples retrieved from the test borings to evaluate their physical characteristics
and engineering properties. In addition to the test borings, Jacobs reviewed historical geotechnical
investigations on the project sites.

A Pre-Design Geotechnical Interpretive Report (GIR) was also completed by DCM Consulting, Inc.
using the test boring data provided by Jacob Associates (DCM Consulting, Inc., 2013; Appendix D).
The conclusions and recommendations from the GIR are further discussed in Section 5 as part of the
design considerations for final design.

3.3.3 Corrosivity investigation

A soil corrosivity investigation was performed at SCPS by BC's subconsultant, V&A Consulting
Engineers, Inc. (V&A Consulting Engineers, Inc., 2014; Appendix E). The investigation included field
soil resistivity testing, reviewing existing corrosion data, performing chemical analyses of selected
soil samples, and recommending corrosion control methods for buried yard piping and concrete
structures. The results of the corrosivity investigation and recommendations at the SCPS state the
soil resistivity at a depth of 5 to 20 ft ranges from 140 ohm-cm to 377 ohm-cm. The saturated soil

| |
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resistivity of the sample was 84 ohm-cm. These soils are considered moderately corrosive to very
highly corrosive to metal piping. Corrosion control measures are further discussed in Section 5.

As of November 2016, corrosivity investigations were only performed at SCPS since the BPS
Rehabilitation will primarily be within the existing BPS building. In addition, the BeImont FM will be
lined within the existing force main with corrosion resistant material.

3.3.4 Noise survey and regulations

A noise and vibration assessment was completed as part of the Draft EIR in November 2016 by
lllingworth & Rodkin, Inc. (SVCW, 2016). The following section summarizes the results of their survey.

City of Belmont. The City of Belmont Noise Ordinance is contained in the Municipal Code Chapter 15
Article 8, Section 15-102-c and establishes the following limits that cannot be exceeded by any
source of sound emitted and measured at any non-residential building: “Nighttime hours” - 55 dBA;
“Daytime hours” - 65 decibels (dBA) where daytime is defined to be the period from 8:00 a.m. to
sunset, Monday through Friday; and 10:00 a.m. to sunset, Saturday, Sunday and Holidays; and,
nighttime means the period outside the hours of “daytime” as herein defined. The City of Belmont
Municipal Code (Chapter 15, Article 8, Section 15-102-f) exempts construction activities from
quantitative noise limits but establishes allowable hours of construction: “All construction and
related activities, which require a city permit, including the use of powered equipment in connection
with such activities, shall be allowed only during the hours of 8:00 a.m. to 5:00 p.m. Monday through
Friday, and 10:00 a.m. to 5:00 p.m. on Saturdays. No construction activity or related activities shall
be allowed outside of the aforementioned hours or on Sundays and holidays. All gasoline-powered
equipment shall be equipped with an operating muffler or baffling system as originally provided by
the manufacturer, and no modification to these systems is permitted.”

City of San Carlos. The City of San Carlos Municipal Code (Chapter 18.21.050) establishes the
following exterior noise limits as measured from a residential property line: “Nighttime hours” - 45
dBA Lso and 60 dBA Lmax; “Daytime hours” - 55 dBA Lso and 70 dBA Lmax (where daytime is defined
to be the period from 7:00 a.m. to 10:00 p.m., and nighttime is defined as the period from 10:00
p.m. to 7:00 a.m.). The City of San Carlos Municipal Code (Chapter 9.30.070) exempts construction
activities from the above quantitative noise limits during the allowable hours of construction.
Construction activities are limited to the hours of 8:00 a.m. to 6:00 p.m., Monday through Friday and
9:00 a.m. to 5:00 p.m. on Saturdays and Sundays. Construction is prohibited without prior
authorization on the following holidays: New Year’s Day, Martin Luther King Jr. Day, President’s Day,
Memorial Day, 4th of July, Labor Day, Veteran’s Day, Thanksgiving Day and Christmas Day.

A summary of the maximum allowable noise levels is summarized below in Table 3-4.
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Table 3-4. City of Belmont and San Carlos maximum allowable noise levels or exemption

Maximum
ltem City of Belmont City of San Carlos

Construction activities are exempt from quantitative Construction activities are exempt from quantitative
noise limits. However, construction is limited to 8:00 noise limits. However, construction is limited to 8:00

Construction AM to 6:00 PM Monday through Friday and 10:00 AM | AM to 6:00 PM Monday through Friday and 9:00 AM to
to 5:00 PM on Saturdays. Construction is prohibited on | 5:00 PM on Saturdays and Sundays. Construction
Sundays and holidays. without prior authorization is prohibited on holidays.

Not more than 55 dBA during nighttime hours and not | Not more than 45dBA L50 and 65 dBA Lmax during
more than 65 dBA during daytime hours. Daytime is nighttime hours. Not more than 55 dBA L50 and 70
defined to be the period from 8:00 AM. to sunset, dBA Lmax during daytime hours. Daytime is defined to
Monday through Friday; and 10:00 AM. to sunset, be the period from 7:00 AM. to 10:00 PM, nighttime is
Saturday, Sunday and Holidays; and, nighttime means | defined to be the period from 10:00 PM to 7:00AM.
the period outside the hours of “daytime”

General

Construction of the Belmont Conveyance Project is expected to occur in phases, possibly over three
years during the dry seasons. Tie-ins and the last part of construction would need to be done during
low-flow conditions (i.e., generally April to October). Construction activities would occur between the
hours of 8:00 a.m. and 6:00 p.m. on weekdays, with the exception of some work, such as electrical
switchovers, lining activities and piping connections completed at night during low flow periods.

The maximum worst case day for construction for the Belmont Conveyance Project is anticipated to
be during major excavation efforts and during large concrete pours due to the large presence of
equipment and vehicles onsite. No night time work is anticipated, except for special conditions listed
above, for construction, but some weekend work may be needed to complete installation of key
components.

During normal operation and maintenance of the BPS and SCPS Improvements, the following noise
mitigation measures are proposed:

o Design alternatives such as fan silencers, enclosures, and screen walls will be explored at each
of the sites.

o Low velocity ventilation systems (which are quieter than standard ventilation systems) and other
ancillary noise controls will be incorporated into the designs, as necessary, to meet the noise
performance standards.

o Thesound level from non-emergency operation of the diesel engine-generator will not exceed 60
dBA when measured on any real property outside the property lines of the facility (excluding
roadways).
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Project Specific Analyses

This section discusses the alternatives analysis, site evaluation, and hydraulic analysis conducted for
the Belmont Conveyance Project.

4.1 Alternatives Analysis and Refinement

SVCW completed the CSMP in August 2011 to plan and program the projects required for improving
its conveyance system (Winzler & Kelly, 2011). Chapter 7 of the CSMP developed conceptual-level
requirements for replacing and rehabilitating the SVCW pump stations that served as the baseline
for developing the original BPS predesign. However, the selection of the proposed Conveyance
System Project greatly changed the conditions for rehabilitation of BPS.

The selection of the proposed Conveyance System Project included several evaluations and
refinements. The alternatives analysis for BPS, Belmont FM and SCPS Improvements are discussed
below.

4.1.1 BPS alternatives

The CSMP originally recommended relocating the BPS to a property owned by Nikon and
rehabilitating the SCPS. Initially, BC evaluated additional sites for the BPS beyond the three
evaluated in the CSMP as part of TM 10.1 - Belmont Siting Evaluation (Brown and Caldwell, 2013c),
hereinafter referred to as TM 10.1. Seven potential sites were identified and discussed with Belmont
representatives at a meeting on February 6, 2012. Figure 4-1 shows the location of the sites, which
also includes the CSMP-recommended site (Site 4).

The seven sites were evaluated based on physical requirements, mechanical requirements, property
impacts, safety, permitting and constructability. Of the sites evaluated in TM 10.1, the Nikon
Precision, Inc. property, which was the site recommended in the CSMP, was again identified as the
best location for the BPS.

Following development of TM 10.1, the City of Belmont determined that the Nikon site was not
available for construction because of other planned long-term uses for the sites. Therefore,
additional options for relocating the BPS were evaluated. In TM 10.2 - Belmont Alternative Siting
Evaluation (Brown and Caldwell, 2013d), hereinafter referred to as TM 10.2, was completed, prior to
the proposed Conveyance System Project selection, when the Nikon site was no longer feasible that
included: (1) relocation to Sem Lane, (2) relocation to Industrial Road, and (3) routing Belmont flow
to a new pump station at SCPS. These sites are displayed in Figure 4-2. Option 3, combining the BPS
and SCPS into one pump station by routing the BPS flow to the SCPS through a 36-inch gravity sewer
was selected at that time based on non-economic and economic factors.

Upon selection of the proposed Conveyance System Project, further hydraulic analysis was
completed. Based on the results and locations of the inlet structures, it was decided that BPS would
be rehabilitated to convey flow from the Belmont Collection System to the San Carlos Inlet Structure
for conveyance by the gravity pipeline to the WWTP. The combination of rehabilitating BPS and the
Belmont FM utilizes the existing facilities and infrastructure and minimizes the disruption to
businesses along Shoreway Road.
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4.1.2 Belmont FM alternatives

The Belmont FM Rehabilitation was initially identified to develop an alignment for a micro tunneled
gravity sewer that would convey wastewater from the BPS to either a mid-point inlet structure for the
gravity pipeline or to the SCPS. Either location would then include a connection to the deep gravity
sewer to convey the Belmont wastewater flows along with the other Member Agency wastewater
flows to the WWTP. Options for routing the 36-inch gravity pipeline from the BPS to the SCPS were
then explored and are shown in Figure 4-3.

After the start of the BelImont Conveyance Project, a separate parallel conveyance system
alternatives analysis was performed that resulted in the selection of the proposed Conveyance
System Project. The selection of the proposed Conveyance System Project included rehabilitating
and repurposing a portion of the existing force main in Shoreway Road to pump the Belmont flow to
the SCPS.

4.1.3 SCPS alternatives

An alternative analysis was conducted for the entire SVCW conveyance system. This alternatives
analysis identified overall 140 combinations of pipeline alignments and pump station locations that
included different construction methods and modes of operation (e.g., gravity and pressure
conveyance and configuration and location of conveyance system storage). A systematic feasibility
assessment was conducted on the alternatives to reduce the number of alternative to 15 for a more
detailed evaluation. Alternative 4BE was selected as the best alternative. This alternative included
the elimination of the SCPS with a gravity sewer connection to the San Carlos Inlet Structure into the
gravity pipeline and then repurposing the SCPS site for flow metering, sampling and odor control
facilities.

|
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Legend
Site 1 - Existing/Adjacent Site
[ Site 2 - Back of Existing Parcel
I Site 3 - Behind PG&Eyard ‘ N
Site 4 - CSMP Nikon Site (BL2) ' __ N\ ‘.o//,'ff,' 9?-?""""‘
[ Site 5 - Nikon Site (Southeast Comer) &
I Site 6 - Twin Dolphin Drive
Il Site 7 - West Side of Highway 101

45" S8

Figure 4-1. TM 10.1 Belmont Conveyance Project siting alternatives
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4.2 Siting Evaluation

The selection of the proposed Conveyance System Project did not affect the BPS and SCPS locations.
However, it did affect the design of the BPS and SCPS themselves as discussed in Section 4.1. No
additional site evaluations for the BPS and SCPS sites were conducted during conceptual design
following the selection of the proposed Conveyance System Project.

4.3 Hydraulic Analysis

BC modeled the SVCW conveyance system using InfoWater V10.0 by Innovyze, Inc. (InfoWater) both
during predesign in 2014 and after selection of the proposed Conveyance System Project in 2015.
InfoWater is a commercially available hydraulic analysis program that calculates and tracks various
hydraulic elements such as flow, velocity and pressure of a fluid through a pipe network.

During predesign, the model was used to develop hydraulic grade lines for the force main, determine
the maximum operating pressure in the force main at key locations, develop system curves for pump
selection and determine storage requirements. The model is built as a dynamic model, and can
analyze the complex hydraulics of multiple pump stations simultaneously discharging into a single
force main. Details on the hydraulic analysis from the original predesign are presented in TM 6.1 -
Hydraulic Evaluation (Brown and Caldwell, 2013b), hereinafter referred to as TM 6.1, though it
should be noted that the analyses discussed in TM 6.1 assume the entire conveyance system would
consist of force main.

Model runs completed for the original conveyance system predesign included combinations of the
following elements:

« Force mains. The existing force mains will be replaced in stages, which results in existing force
mains and new force mains operating in conjunction with the new pump stations. The existing
force mains are limited to a pressure of approximately 20 pounds per square inch (psi).

o Existing booster stations. The existing force main pressure limitations require that the SVCW
Booster Station and the WWTP ILS remain in service until all the new force mains are installed.

After selection of the proposed Conveyance System Project, the model was revised to account for the
proposed gravity pipeline and other changes to the conveyance system as follows:

« Gravity pipeline. Inlet structures and the several sizes of gravity pipeline (diameters ranging from
11 ft to 13 ft) were analyzed. The model will need to be refined pending final selection and
operation of the gravity pipeline.

o Headworks Facility. The new pump stations will need to operate with the existing inlet structure
and new Headworks Facility at the SVCW WWTP. The new Headworks Facility will have a
hydraulic grade approximately of an assumed water surface elevation of 118 ft (NGVD29 + 100
ft).

The recommendations discussed in this project planning report are for the Belmont Conveyance
Project under the proposed Conveyance System Project. Results of the proposed Conveyance
System Project hydraulic analyses are discussed further in Section 4.3.1.

4.3.1 Belmont Conveyance Project operations

As part of the update to the hydraulic model following selection of the proposed Conveyance System
Project, BC modeled the projected PWWF in the Belmont FM. Results from the hydraulic model are
presented in Figure 4-1. Pressure remains below 20 psi for the entire length of the BelImont FM.

]
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FM Hydraulic Profile: Proposed Project, Belmont FM

170+00

16.3 mgd, 16.3 mgd, 102.9 mgd,

180 22" 1D {CIPP 22 28" 1D (Rehab 54 Tunnel — -m-mememem

160
E
g
o 140
k]
1:Eé FM Pressure : 16 psi
a i
E 120 3
- ~ FM Pressure : 4 psi
] g
E —
5 B
B 100 T S E R e e e ey
=

SCPS / Tunnel
X
80
BPS
60
90+00 100+00 110+:00 120400 130+:00 140+00 150+00 160+00
Station

A

=&= ADWF (MPPS=3.6, RCPS=6.1, SC=2.1, BPS=1.7)

Proposed Project FM

PWWF (MPPS=22, RCPS=38, SC=26.6, BP5=16.3)

Notes:

Figure 4-1. Belmont FM hydraulic profile

. The Proposed Project FM line represents the elevation of the force main between BPS and SCPS under the proposed Conveyance
System Project. The diameter of the force main for each segment is displayed above the hydraulic profile.

. The flow rates included on the top of the hydraulic profile are the PWWF for each segment of force main.

. PWWEF line represents the hydraulic grade during PWWF, i.e. the maximum expected hydraulic grade in the force main between

BPS and SCPS.

. The ADWF line represents the hydraulic grade during ADWF, i.e. the hydraulic grade expected under normal operating conditions
in the force main between BPS and SCPS.

. The pressure in the force main during PWWF and ADWF is equal to the hydraulic grade minus the elevation of the force main

divided by 2.31 psi/ft.

4.3.2

Pump selection

Following selection of the proposed Conveyance System Project, the hydraulic model was revised
and used to develop system curves for pump selection under the proposed Conveyance System
Project. Table 4-1 shows that the range of flow that the BPS needs to pump is 0.3 mgd to 16.3 mgd.
Due to the limited available space within BPS, the flow range will need to be conveyed by three
pumps. Figure 4-4 shows the hydraulic analysis and pump selection. Table 4-1 summarizes the
results of the pump selection analysis.

4-10
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Table 4-1. Summary of BPS pump selection and hydraulic conditions for the proposed Conveyance System Project

PDWF1/ Peak Flow | Head at
Predesign Pump Model Selection Pump Size and HP PWWF MDWF2 | per Pump PWWF | Pressure?
i . -pi - PDWF = 3.6 mgd
Falrbank§ Morse Model 5410 dry-pit | Three 25- inch Impeller, mgd/ 0.3mgd | 5.5mgd 50 ft 22 psi
submersible pumps 75-HP Pumps PWWF = 16.3 mgd

1. Peak Dry Weather Flow (PDWF) and Peak Wet Weather Flow (PWWF) 2040 are hourly flow rates and are from the Member Agency
Master Plans and CSMP.

2. Minimum Dry Weather Flow (MDWF) current are hourly flow rates

3. This is the pressure observed at the pump, the pressure in the force main will be slightly less with the difference being static head
between the wet well water surface and the force main elevation.

Pump selection should be based on a range of operating conditions that the pump will frequently
experience and not on a single, worst case point. The operating conditions for pump selection shall
fall within the pump’s Preferred Operating Range (POR) as shown in the shaded regions within
Figure 4-4. At a minimum, the ADWF, PDWF and PWWF shall be located within the POR. The POR for
one pump, two pumps and three pumps in operation are shown in Figure 4-4 in red, green and blue
shaded regions, respectively. As shown in Figure 4-4, the pump selection shown barely covers the
ADWF and is not able to convey the minimum flow within the POR.

Pump selection will require further refinement during subsequent design. One option would be to
select one small pump and two large pumps such that the smaller pump can convey the minimum
and ADWF within the POR. However, under this scenario, the smaller pump has no redundancy and
will be operating most often, leading to a higher likelihood of failure. The current space within the
wet and dry wells are tight and likely cannot accommodate a second small pump for redundancy.
Two small submersible pumps within the wet well may be an option to handle the lower flows and
achieve redundancy, but will need to be explored further during subsequent design.

Alternatively, three pumps of the same size can be used to cover the PDWF and PWWF conditions.
During minimum and ADWF, the pumps may operate in a fill-draw mode to accommodate the lower
range of flow. With gravity pipeline storage and operation of the RLS, the effect of operating in a
fill-draw mode with hydraulic surges at BPS will be minimized. Then, PDWF and PWWF can be
handled by the three pumps. This will allow the three pumps to have redundancy under PDWF and
under most wet weather conditions with two duty pumps and one on standby. The PWWF does not
occur often.

Further analysis during predesign will be needed. The space constraints within BPS are also an
important factor in pump selection. Pump selection depicted in Figure 4-4 does not account for the
available space with BPS. Selection of pumps that met the flow range was the primary selection
criteria during conceptual design. Figure 4-4 represents the three operational pumps at the BPS.
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Figure 4-4. BPS system and pump curves
Notes:

. The solid lines represent the pumps operating at 100 percent capacity with the blue line representing three pumps in operation,
green is two pumps in operation and black is one pump in operation.

. Dashed lines represent the pumps operating at reduced speeds of 90 percent, 70 percent, and 50 percent, respectively.

. The shaded areas in the figure above depict the Preferred Operating Ranges (POR) for one pump, two pumps, three pump in red,
green and blue, respectively.

. Operation within the pump’s POR under normal operation conditions will extend the life of the pumps.

4.4 Hydraulic Transient Analysis

A hydraulic transient analysis was completed in 2014 based on the refined wastewater flows and on
the conveyance system consisting entirely of force main. A new hydraulic transient analysis was not
completed following the selection of the proposed Conveyance System Project and will be required
during subsequent design.
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Selected Project Description

This section provides an overview of the Belmont Conveyance Project and describes the pump
station design elements of the recommended Belmont Conveyance Project alternative. Criteria and
guidelines for updating these elements during detailed, final design are summarized below. Detailed
design criteria are further discussed in TM 8.1 - Design Criteria, Guidelines, and Standards (Brown
and Caldwell, 2015b; Appendix F), hereinafter referred to as TM 8.1.. It is important to note that TM
8.1 was written during predesign of the 2014 force main conveyance system; therefore, some
design criteria will need to be refined as part of the subsequent design of the proposed Conveyance
System Project. A summary of the changes that occurred from predesign to the proposed
Conveyance System Project conceptual design as it relates to TM 8.1 is provided in Appendix F.

5.1 Project Overview

The Belmont Conveyance Project includes three major components: BPS Rehabilitation, Belmont FM
Rehabilitation, and SCPS Improvements. Figure 5-1 presents an overview of the entire Belmont
Conveyance Project. Each component is described in more detail in the following sections.

Preliminary design documents for the Belmont Conveyance Project were developed previously and
stopped in draft form in January 2015. The scope of the BelImont Conveyance Project changed
significantly after the selection of the proposed Conveyance System Project. These changes are
highlighted below:

« BPS Rehabilitation. Under the original conveyance system predesign, BPS was abandoned.
Under the Belmont Conveyance Project, BPS will be rehabilitated.

« Belmont FM Rehabilitation. In the original conveyance system predesign, flows from the
Belmont collection system would be conveyed by a new, gravity pipeline to SCPS for conveyance
to the SVCW WWTP. In the Belmont Conveyance Project, the existing 24-inch force main and 54-
inch force main will be rehabilitated to convey flow from BPS into the San Carlos Inlet Structure
and into a gravity pipeline to the SVCW WWTP.

o SCPS improvements. SCPS would be rehabilitated under the original conveyance system
predesign. With the selection of the proposed Conveyance System Project, SCPS will be
repurposed into odor control facilities for the gravity pipeline. Flows from the San Carlos
Collection System will be conveyed by gravity into the San Carlos Inlet Structure and into the
gravity pipeline to the SVCW WWTP.

Design criteria and considerations for the major BelImont Conveyance Project components are
discussed in Section 5.3. The expected replacement schedule for pump station equipment and a life
cycle analysis is presented in Section 6. A summary of open items and the key decisions that must
be made for this project as part of subsequent design of the Belmont Conveyance Project are
discussed in Section 7.
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Figure 5-1. Belmont Conveyance System overview
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5.1.1 BPS Rehabilitation

The existing BPS includes the pump station building and three pumps. Currently, the BPS requires
frequent hands-on maintenance. The existing equipment is at or near the end of its useful life.
Despite system-wide repairs and regular maintenance, the conveyance system components like BPS
need rehabilitation to provide safe and reliable operation to accommodate the future projected flows
through the system.

The BPS will be rehabilitated to pump Belmont’s wastewater to the new gravity pipeline. Figures 5-2
and 5-3 present the proposed improvements to the BPS, which includes the following major
components:

o Replacement of the existing grinder

o Replacement of the existing three pumps and new discharge piping and valves
o Replacement of the existing electrical, instrumentation and controls equipment.
o Replacement of the standby generator

o Replacement of the HVAC system

o Installation of new odor control facilities

In addition, all internal piping, all electrical components, and all site security within the BPS will be
upgraded to current SVCW standards at the time of construction.

Table 5-1 summarizes the major equipment included in the proposed BPS Rehabilitation. The
equipment list and sizes are subject to change as the design is refined.

Table 5-1. BPS major equipment

Description Facility Needs/Quantity
Wet Well

Dry-Pit Submersible Pumps (75 HP) 3
Grinder (15 HP) 1
Odor Control

Supply Fans (Size: TBD) 1
Exhaust Fans (Size: TBD) 1
Standby Power System

Diesel Fuel Storage Tank (Size: TBD) 1
Diesel Fuel Day Tank (Size: TBD) 1
Standby Generator (500 kW) 1

TBD = to de determined.

The proposed BPS Rehabilitation will maintain the equipment shown in Table 5-1 and general
configuration displayed in the Belmont Pump Station Record Drawings (Appendix G); however, the
sizes of the equipment and additional equipment may be identified as part of the proposed BPS
Rehabilitation predesign that differ than those shown on the predesign drawings.
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5.1.2 Belmont FM Rehabilitation

Changes are needed for the Belmont system to function with the proposed gravity pipeline. These
changes include extension and rehabilitation of the Belmont FM and changes to the existing 54-inch
force main to improve hydraulic conditions and water quality by preventing leaks, and achieve
structurally sound performance. As proposed, this portion of the 54-inch force main would only carry
Belmont flows from BPS to the SCPS; this would result in an overall reduction in flows from current
operations, and flows would be in the reverse direction. Figures 5-4 and 5-5 present the key
locations of the Belmont FM Rehabilitation, which will include the following components:

o Rehabilitation of 1,150 If of 24-inch diameter force main using CIPP will require some open cut
construction and CIPP access pits next to BPS (Figure 5-4).

o Rehabilitation of 3,550 If of 54-inch diameter force main using sliplining will require a sliplining
insertion pit just south of Shoreway Road and an additional slipline pull pit within Caltrans
right-of-way on Holly Street. Another sliplining insertion pit will be located on SCPS. (Figure 5-5)

« Installation of combination air-release/vacuum breaker valves along the rehabilitated Belmont
FM where needed to control vacuum related surge conditions.

The rehabilitated 24-inch and 54-inch pipes will be used to connect the BPS to the SCPS site. The
remaining portion of the 54-inch force main that is not rehabilitated will be abandoned, but may be
used in the future if required.
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5.1.3 SCPS Improvements

The force main that currently conveys wastewater to the WWTP from SCPS will be replaced with a
new gravity pipeline, thus, the SCPS will no longer be needed. The SCPS site will be decommissioned
and portions of the pump station building and yard will be repurposed. Figure 5-4 presents an
overview of the proposed changes for the SCPS site, which include the following major components:

o Installation of new odor control systems

o Relocation of a 10-inch influent force main on the SCPS site

o Extension of the Belmont FM to connect to the proposed gravity pipeline

o Installation of a Belmont flow meter and sampling structure

o Installation of the San Carlos Vault to combine flows from the 10-inch force main and 36-inch
gravity sewer, including open channel flow meter.

o Installation of the Belmont/San Carlos Combination Structure including a trash rack and 48-inch
diameter pipe at the San Carlos Inlet Structure stub-out to connect to the proposed gravity
pipeline

Table 5-2 summarizes the major equipment included in the proposed SCPS Improvements Project.

The equipment list and sizes are subject to change as the design is refined.

Table 5-2. SCPS major equipment

Description | Facility Needs/Quantity
Belmont Flow Meter and Sampling Structure

Magnetic Meter (18-inch Diameter) 1

Composite Sampler 1

San Carlos Vault

Trash Rack 1
Belmont/San Carlos Combination Structure

Open Channel Flow Meter 1
Composite Sampler 1

The proposed SCPS Improvements will maintain the equipment shown in Table 5-2 and general
configuration displayed in the SCPS Site Improvement Schematic (Appendix H). However, equipment
sizes, types and quantities may change during subsequent design of the BelImont Conveyance
Project that differ than those shown on the predesign drawings.

5.2 Site Layout

Figure 5-1 shows the locations of the BPS, Belmont FM and the SCPS in relation to one another.

The BPS is located on a 0.1-acre developed site on the east side of Shoreway Road in the City of
Belmont. All proposed improvements to the BPS will be within the existing site and mostly within the
existing pump station building. Additionally, some site improvements may be necessary to
accommodate facilities located outside of the BPS building. Building these outdoor facilities at an
elevation of 110 ft (NGVD29 + 100) will accommodate future sea level rise.
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The Belmont FM improvements will be within Shoreway Road. Figure 5-4 and Figure 5-5 present the
locations of the force main rehabilitation.

The SCPS Improvements will take place on the same property as the existing pump station. The
existing site is 0.48 acres and is located on the north side of Monte Vista Drive in the City of San
Carlos. The SCPS fronts on Monte Vista Drive and has two access points from Monte Vista Drive.
Figure 5-4 displays the new SCPS Improvements site layout.

5.3 BPS Design Criteria

The following sections discuss design criteria specific to BPS. BPS will consist of one wet well, one
dry well, a grinder, discharge piping and valves. These components are described below.

5.3.1 Influent channel and grinder

The existing 30-inch diameter approach pipe will be re-used. No modifications will be made to the
approach pipe. The approach pipe discharges into a u-shaped channel, sluice gate, and grinder
before dropping into the wet well as shown in Figure 5-6.

New Grinder
Location
(Not Shown)

\_ From Belmont
"4 Collection System

Emergency Bar Wet Well <«—— Flow Direction
Screen

Figure 5-6. BPS influent channel
Note: Flow shown in blue for clarity of influent channel boundaries.

5.3.2 Wet and dry well design

The wet well design will remain the same. Currently, there is no safe access to the wet well; however,
there is a single point of access via a stairwell available to the dry well (see Figure 5-2). There are

514 Brownaw Caldwell

Belmont PPR-Final-20170321.docx



SVCW Conveyance System Program
Belmont Conveyance Project Planning Report Section 5

currently no hatches situated directly above the pumps to lift the pumps to ground level. Pumps
currently need to be disconnected and lifted through an offset hatch within the intermediate and
ground floors. Confined space entry is required at the BPS to access the pumps as the dry well is
considered a permitted confined space. Further analysis will be completed during pre-design to
identify possibilities for creating better, safer access to the pumps.

Because of the configuration of the existing BPS wet well, no hydraulic improvements to conform
with Hydraulic Institute (HI) standards will be completed. The record drawings for the existing BPS
wet well is presented in Appendix G.

5.3.3 Pump selection

Pumps will be selected according to the requirements described in TM 8.1 (Appendix F). Table 4-1
provides a summary of the results from pump selection analyses completed after selection of the
proposed Conveyance System Project. Fairbanks-Morse dry-pit submersible pumps were selected
because they met the future flow conditions. Other pump manufacturers should be considered
during pre-design. The pump motors will have variable frequency drives (VFDs). Pump selection also
needs to consider the following items:

o Access to the pumps are limited

« Range of heads and flows during interim and final operating conditions
« Match existing pump layout and general piping configuration

o Available space limitations / constraints

The three existing pumps within the BPS may be replaced by one small pump and two larger pumps
or three same-sized pumps. Pump selection will be refined during pre-design.

5.3.4 Suction piping

The existing suction piping may need to be replaced to meet Hl and American National Standards
Institute (ANSI) Standards for Rotodynamic Pumps for Pump Intake Design (HI/ANSI 9.8)
requirements for maximum pump intake and suction pipe velocity. This will be refined during
subsequent design.

5.3.5 Discharge piping and valves

The discharge piping will be sized for maximum velocities of 8 to 10 ft/sec at the maximum capacity
of the pumps. Pipe will be replaced in the same place as the current pipe. A new check valve and
isolation valve will be provided for the discharge piping. The swing check valves will be monitored
through SCADA to ensure that they are open when the associated pump is operating.

5.3.6 Gas detection system

A gas detection system will be located within the BPS wet well, the San Carlos vault, and the
combination vault to detect explosive and/or hazardous conditions. The gas detection system
consists of field mounted sensing elements and monitoring assemblies to detect the lower explosive
limit (LEL) of combustible gases or vapors, low and high oxygen levels, and high hydrogen sulfide
(H2S) levels.

The gas detection system alarms and alerts staff when the LEL, oxygen, or H2S are outside of
accepted ranges and may cause hazardous conditions. Alarms will be sent to SCADA. Audible and
visual alarms will also be mounted outside of the building to alert staff of the hazardous conditions
prior to entering the structures. However, these gas detection systems are not intended to replace
personal protective equipment used as part of permitted confined space entry activities.

]
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5.3.7 Odor control system

BPS does not have an existing odor control system. The BPS will be upgraded to include a new, on-
site odor control system to treat odors from the wet well. Because of the limited space at the BPS, an
activated carbon system will likely be used for odor control.

5.3.8 Standby generator

The current standby generator at the BPS will be replaced with a new generator. The new generator
will be placed in the same location as the current one. Since the power demand at the BPS will be
decreased, the new generator will be a smaller 500 kilowatt (kW) generator.

A permanently installed load bank will be provided for the generator. The load bank will be installed
on the duct or the radiator of the generator. The load bank will be sized per manufacturer’s
recommendations. The load bank will be used to exercise the generator once a month, as allowed
within the limits of the BPS air quality permit to operate.

The existing 2,000-gallon storage tank will be replaced. A dedicated diesel fuel storage tank with
secondary containment will be provided. The fuel storage tank will be a belly tank with a 24-hour
capacity at full generator load. Fuel storage tank and transfer pumps will be coordinated with the
generator manufacturer during final design.

5.4 Belmont FM Design Criteria

The following section describes the two rehabilitation methods utilized for the BelImont FM
Rehabilitation.

541 CIPP

Approximately 1,150 If of the existing 24-inch diameter force main from BPS to the pipe connection
near the existing 54-inch diameter force main, located near the north end of 75 Shoreway Road,
would be rehabilitated through a CIPP construction method. Refer to Figure 5-5 for the location of
the 24-inch diameter force main and the connection to the 54-inch diameter force main (named the
“Belmont Tee”). Use of CIPP would be the preferred method of rehabilitation as the existing 24-inch
does not require a change in diameter to function properly with the proposed changes to the
conveyance system and only needs rehabilitation to improve the condition of the pipe.

The 24-inch diameter force main rehabilitation would require construction of three access pits (each
approximately 15 ft wide by 15 ft long) along the 1,150-If force main. The final inside diameter of the
force main is anticipated to be approximately 22-inches. This segment of pipe is an average of
approximately six ft in depth (as measured from ground surface to the bottom of the pipe), but is
upwards of 16 ft deep near the BPS. The access pits would require excavating approximately one to
two ft below the bottom of the force main; therefore, it is anticipated that CIPP Access Pit 1 would be
18 ft deep and Access Pits 2 and 3 would each be eight ft deep. Approximately 1,000 square ft of
space at the surface would be needed around each access pit to support the CIPP installation and
curing process but this area would not require any ground disturbance. Open cut trenching to replace
an approximately 175-foot section of the 24-inch diameter force main may occur within Shoreway
Road between CIPP Access Pit 1 and CIPP Access Pit 2; refer to Figure 5-4 for the location. If open
cut construction is utilized, CIPP Access Pit 1 will no longer be needed.

The CIPP process installs a resin (polyester, or vinylester) impregnated liner that is pulled or inverted
into position and then cured in place with hot water or steam. For this project, it is assumed that the
liner would be inserted using water to help maintain a tight fit of the liner within the host pipe. The
internal diameter of the existing pipe, when installed, would be reduced based on the thickness of
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the CIPP liner. CIPP liners typically range from 0.5 to 1.0 inches in thickness depending on the
diameter, condition of the existing pipe, depth, groundwater level, and type of resin used. Of all the
rehabilitation methods, CIPP lining provides the lowest profile and maintains the largest inside
diameter in the host pipe.

CIPP installation requires full bypassing of the wastewater flow around the section of pipeline being
rehabilitated. For the BelImont FM Rehabilitation, an existing gravity bypass into the San Carlos
sanitary sewer system would be available at the intersection of Harbor Boulevard and Karen Road
and would be utilized for all dry weather flow diversions. This is the current practice used by SVCW
maintenance crews when access to the BPS wet well is required. In locations with high groundwater,
soil grouting, groundwater draw-down, or spot repairs could be necessary prior to the insertion of the
liner. Spot repairs involve excavating down to the bottom of the pipe to replace and/or repair a
section of the pipe. Soil grouting and groundwater draw-down would require some drilling into the
ground to either install grout or to pump down the groundwater.

A water source would be required for inserting and curing the CIPP. Styrene from the uncured resin
enters the water as part of the curing process and could disrupt biological treatment at the SVCW
WWTP; therefore, the curing water must be treated prior to discharging into the sewer. The treatment
process would use carbon filter towers that would be installed on a flat-bed trailer.

5.4.2 Sliplining

Approximately 3,550 If of the 54-inch force main, from the pipe connection at the Belmont Tee
(located near the north end of 75 Shoreway Road) to the SCPS, would be sliplined. As previously
discussed, the 54-inch force main requires rehabilitation since the purpose of the force main is
being revised as part of the overall proposed gravity pipeline changes to the conveyance system. As
proposed, this portion of the force main would only carry Belmont flows from BPS to the SCPS; this
would result in an overall reduction in flows from current operations of the 54-inch pipe, and flows
would be in the reverse direction. To accommodate the changes, the 54-inch force main must be
reduced in diameter to function properly with the proposed revised hydraulics, and sliplining with a
smaller diameter pipe is the preferred method for accomplishing this change. This is a trenchless
rehabilitation method that would require the construction of two slipline insertion pits (each 40 ft
long by 15 ft wide) and one slipline pull pit (20 ft long by 20 ft wide). The sliplined pipe would have
an inside diameter of 28 inches to function within the hydraulic constraints and outside diameter of
approximately 30 inches. This segment of pipe averages approximately 9.5 ft in depth, but is more
than 18.5 ft deep near US-101 and Holly Street area. The insertion and pull pits would require
excavating up to two ft below the bottom of the force main invert; therefore, it is anticipated that
Insertion Pit 1 would be 11 ft deep, Insertion Pit 2 would be 10 ft deep, and the Pull Pit would be
14 ft deep.

Sliplining involves inserting a new liner pipeline within the existing pipeline. Continuous sliplining
requires the pipe liner to be continuously fused together and inserted through an insertion pit and
then grouted into place along its entire alignment. Installation requires construction of insertion pits
and a staging/laydown area to field weld the joints prior to installation. A pull pit is required to assist
in the pulling of the new liner pipe into the existing pipe. After the liner is installed within the pipeline,
grout is used to secure the liner within the existing pipe. The lining process requires the full bypass of
the sewage from the section of pipeline being rehabilitated. After lining is completed, there would be
approximately 24 inches of space between the outside of the liner and the inside of the existing pipe
that would be grouted. This would provide a nearly 28-inch diameter pipe.
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5.4.3 Airrelease valves

Both segments of the force main would require the installation of air release valves. These valves
would be less than five ft in height and located outside of sidewalks or out of the travel way where no
sidewalks exist along Shoreway Road.

5.5 SCPS Improvements Design Criteria

The following sections describe the major equipment and structures at SCPS, which are highlighted
in Figure 5-4.

5.5.1 Flow measurement

At the SCPS site, flow meters will be installed to measure flows separately from the City of BelImont
and the City of San Carlos. The flows meters will be used by SVCW for billing purposes. The Belmont
flow will be measured by a magnetic meter installed above ground on the Belmont FM. The San
Carlos flow will be measured using an open channel flow meter installed in the new San Carlos vault.
The flow meter instrumentation and related SCADA controls will be stored in temporary buildings
along with the sampling equipment until the SCPS is decommissioned to allow for the placement of
the equipment and controls into the existing SCPS building.

Currently, at the BPS site, there is a vault with a flow meter. This flow meter will be abandoned and
flows will be measured at the SCPS site. The flow meter will be removed and a spool piece installed
and the access to the pipe will likely be used for the CIPP installation for that portion of the force
main.

5.5.2 Composite sampling

Separate sampling points will be installed for the Belmont and San Carlos flows. The samplers will
consist of a complete assembly consisting of the sampling equipment, a refrigerator, a signal
interface converter, signal and power wiring, appurtenances, and controls. The sampler will be
capable of collecting sequential and composite samples at equal flow volume intervals measured by
an external flow meter (flow pacing) or at timed intervals (time pacing). These facilities will likely be
housed in small temporary buildings until the SCPS can be decommissioned to the point where the
sampling facilities and electronics for the flow metering instrumentation can be housed in separate
vaults and structures outside of the existing SCPS building.

5.5.3 San Carlos structures

The SCPS site will have three structures on-site, named the Belmont Flow Meter and Sampling
Structure, San Carlos Vault and the Belmont/San Carlos Combination Structure. Figure 5-4 shows
the location of the new proposed vaults. Appendix H includes schematic drawings (plans and
sections) of the new SCPS structures described below.

Belmont Flow Meter and Sampling Structure. The BelImont Flow Meter and Sampling Structure will
house a magnetic flow meter and composite sampler as discussed in the previous sections.

San Carlos Vault. The relocated 10-inch force main from a City of San Carlos lift station and the
existing 36-inch sewer will be routed to the San Carlos Vault. The San Carlos Vault will contain an
open channel flow meter. The existing 36-inch sewer will exit the San Carlos Vault.

Belmont/San Carlos Combination Structure. The 30-inch Belmont FM and 36-inch San Carlos
gravity sewer will enter an irregular-pentagon shaped structure to combine the flows and provide one
connection point to the proposed gravity pipeline. A trash rack will be installed in the combination
structure on the inlet for the San Carlos flows to allow for the removal of large debris. A new
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approximately 25-foot long, 42-inch diameter gravity pipe, will connect the combination structure to
the proposed gravity pipeline at the drop structure stub-out.

5.5.4 Odor control system

The existing SCPS building will remain and house the new San Carlos Odor Control Facility for the
gravity pipeline, which is part of another project and discussed in a separate project planning report.
Foul air (FA) ducting with a diameter of 24 inches will be installed between the new Belmont Flow
Meter and Sampling Structure, San Carlos Vault and the BelImont/San Carlos Combination Structure
to remove FA when the structures are entered.

5.6 Energy

The energy changes and opportunities for energy savings are discussed below.

BPS. Currently, the BPS has a power consumption of approximately 161,500 kWh annually, or on
average, 13,500 kWh per month. The proposed modifications to the pump station discussed in the
previous sections decrease BPS electrical demands. Estimated electrical demands following the
rehabilitation of the BPS are approximately 100,400 kWh annually. Most of the decrease in power
demand is because a much lower pressure is required for the Belmont flows to be pumped to the
gravity pipeline than what is required to pump Belmont flows to the WWTP.

SCPS. The SCPS has a power consumption of approximately 316,700 kWh annually, or on average
26,400 kWh per month. The repurposing of the SCPS site will decrease electrical demands.
Estimated electrical demands for the repurposed SCPS are approximately 130,700 kWh annually,
which includes the San Carlos Odor Facility demands. The existing SCPS will no longer be an active
pump station but will primarily be used to house the San Carlos Odor Control Facilities to contain and
treat odors venting from the San Carlos Inlet Structure and the miscellaneous power demands for
the flow metering and sampling equipment; hence, the large decrease in projected energy
consumption. The standby generator for the SCPS will be replaced with a smaller unit within the
existing SCPS building to power the new San Carlos Odor Control Facilities, but this will occur as part
of the San Carlos Odor Facility Project, which is a separate project from the Belmont Conveyance
Project.

Table 5-3. Annual power consumption

Existing! Proposed? Difference
Pump Station (kWh) (kWh) (KWh)
San Carlos 316,700 130,700 -186,000
BPS 161,500 100,400 -61,100

1. Existing kWh is based on 2015 actual PG&E billings.

2. Projected kWh is based on 2015 average annual flow calculated by multiplying 694.44 to convert Gallons Per Minute
(GPM) to Millions of Gallons per Day (mgd). 1 mgd = 694.44 GPM.

Where possible, energy efficient equipment will be incorporated into the design of the BPS and SCPS
repurposing, including:

o VFDs for all pumps

o LED light fixtures

o Premium efficiency motors
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Additional energy efficient measures for operations and construction will explored further during
predesign.

5.7 Surge Control System

At this time, a surge analysis has not been completed for the proposed Conveyance System Project.
Combination air-release/vacuum breaker valves will most likely be used for hydraulic transient
control in the rehabilitated force main. Use of this type of vacuum relief valving on long flat force
mains is typical to avoid negative pressure surges that could result in the collapse of the HDPE and
CIPP force main pipe materials expected to be used for rehabilitation. A complete surge analysis
should be completed during design.

5.8 Additional Design Considerations

The following considerations will be included in the final design and construction of BPS, Belmont FM
Rehabilitation and SCPS Improvements.

5.8.1 Civil

No major new facilities will be constructed at the BPS. The existing pump station will remain intact.
All equipment will be replaced with newer equipment that meets SVCW standards.

At the SCPS site, three structures will be constructed along with ancillary yard piping for sampling
equipment and flow metering. The following objectives will be included in the San Carlos civil site
improvements:

1. Provide vehicle and pedestrian access to new and upgraded facilities and structures
2. Provide connections to existing and new force mains
3. As part of the civil design, the following will be provided during design:

a. Utility coordination

b. Driveway layout/traffic access
c. Survey control

d. Site grading

e. Drainage

f.

Site security/access

5.8.2 Geotechnical

A TM for the Pre-Design Geotechnical Interpretive Report (GIR) was completed by DCM Consulting,
Inc. for SCPS (DCM Consulting, Inc., 2013). The GIR is based on project information provided by
Brown and Caldwell and on a Predesign Geotechnical Data Report (GDR) completed by Jacobs
Associates on October 22, 2013 (Jacobs Associates, 2013). The following geotechnical information
will be considered during the final design. Additional geotechnical investigations may be needed.

5.8.2.1 Existing conditions

All predesign test borings for the BelImont Conveyance Project encountered artificial fill. The
composition and consistency of artificial fills is highly variable and can range from non-cohesive
sands and gravels to cohesive clays with oversize natural and manmade materials. Typically, in this
Bay margin area, the artificial fills are underlain by Young Bay Mud (YBM), characterized by extremely
high water content, low dry density, low shear strength, and high compressibility. The YBM is
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underlain by much stiffer (and older) alluvium referred to as Old Bay Clay, characterized by lower
water content, higher dry density, higher shear strength and lower compressibility.

5.8.2.2 Excavations

CIPP and pull pit excavations will vary in depth from 8 to 18 ft. All Belmont Conveyance Project
excavations will require vertical shoring. All Belmont Conveyance Project excavations can be
completed by appropriately sized conventional excavation equipment. For purposes of shoring
design, groundwater should be assumed to be at the ground surface. All Belmont Conveyance
Project excavations must be fully shored and supported with “watertight” shoring such as internally
braced interlocking sheet piles. Any gaps in shoring, such as at pipeline penetrations, must be fully
sealed to maintain excavation “water tightness.” Jet grouting is the preferred method for sealing
shoring gaps. With a “watertight” shoring system, external dewatering should not be required.
External dewatering is not advisable as it can cause subsidence of soft ground and settlement of
nearby pipelines, utilities, and structures. Internal dewatering can be kept to a minimum by
establishing adequate toe embedment of sheet piles to form a cutoff to groundwater inflows. The
minimum toe embedment for sheet piles in the project soil and groundwater conditions is 15 ft
below the base of excavation.

5.8.2.3 Pipelines

Pipelines will be constructed at various elevations and underlain by a variety of soil conditions from
fill to soft YBM to stiff Old Bay Clay. The force mains should be underlain by a minimum of 12 inches
of foundation rock (3/4-inch by 1 %2-inch crushed rock) wrapped in non-woven geotextile filter fabric.
Foundation rock is to be compacted in place by a minimum of three passes of a vibraplate
compactor. Pipeline embedment material should extend from foundation rock to 12 inches over the
top of the pipeline. Pipe embedment material should consist of Class 2 aggregate base rock
compacted to a minimum of 90 percent relative compaction. Trench backfill should also consist of
Class 2 aggregate base rock compacted to 90 percent relative compaction, except for SCPS where
shallow and intermediate depth pipelines (e.g., at valve vault and flow meter structures) will be
underlain by YBM. At all locations where pipelines are underlain by YBM, trench backfill must consist
of lightweight aggregate with a maximum saturated surface dry unit weight of 60 pounds per cubic
foot. As an alternative to lightweight backfill, all YBM could be removed from below the pipeline and
backfilled with foundation rock wrapped in nonwoven geotextile fabric.

The pipelines should be designed to accommodate up to one inch of differential movement at the
interface of the pump structure and pipeline.

5.8.2.4 Pavement

The asphalt pavement section should consist of a minimum of three inches of asphaltic concrete
over 12 inches of Class 2 aggregate base rock. The pavement subgrade soil must be scarified to a
depth of eight inches, moisture conditioned to near optimum moisture content and compacted to a
minimum of 95 percent relative compaction per ASTM D1557. Use of lime treated base may be
considered during final design where soft soils are present in paved areas.

Asphalt pavement section replacement in City streets must match existing but in no case should be
less than three inches of asphaltic concrete over 12 inches of aggregate base rock (compacted as
described above). Final pavement sections and required traffic index ratings should be determined
and reviewed by the Cities of Belmont and San Carlos as part of the final design.

| |
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5.8.3 Corrosion mitigation

BC’s Subconsultant, V&A Consulting Engineers, Inc., performed a soil corrosivity investigation for
corrosion control of the buried metallic piping at SCPS (V&A Consulting Engineers, Inc., 2014). The
objectives of the investigation were to perform field soil resistivity testing, review existing corrosion
data, perform chemical analysis of selected soil samples, and provide corrosion control
recommendations for the buried yard piping and concrete structures at SCPS.

Based on the average field soil resistivity data, the soil is highly corrosive to buried metallic piping.
The soils are located in areas of high chlorides. The area east of US-101 is located on land reclaimed
from the bay and contains bay mud and high chloride (salty) soils. The soil analysis confirmed that
the soils at SCPS are highly corrosive to both buried steel and reinforced concrete.

The following recommendations are for corrosion control:

o Corrosion control measures for buried metallic structures. Recommendations include applying a
bonded dielectric coating, electrically isolating the piping, installing imposed current cathodic
protection, and bonding non-welded, non-insulating pipe joints.

o Application of coatings for buried applications. Buried infrastructure will be coated with 100
percent solids polyurethane and fusion bonded epoxy and taped wrapped.

— Cement mortar coated pipelines. These pipelines will have cementitious mortar coatings on
steel appurtenances, mortar coating on exposed steel to a minimum of two inches, electrical
isolation of yard piping, installation of impressed current cathodic protection, and bonded
non-welded, non-insulating pipe joints.

— Buried concrete structures. Buried concrete structures will include cast-in-place concrete
structures with a minimum of three inches of concrete over rebar, a minimum of two inches
over rebar for precast piles (if used), water-to-cement ratios of less than 0.4, application of
applicable corrosion inhibitors, and adhere to specific concrete, sand, and water.

o Corrosion control measures for rehabilitated pipe. The rehabilitated force main will utilize pipe
materials such as CIPP and HDPE that are impervious to potential corrosion identified during the
field work. Special metallic connections, fittings, etc. will all be Type 316 stainless steel.

Regarding corrosion mitigation on structure and pipeline interiors due to H2S gas exposure from the
sewage, the following mitigation measures are recommended:

o Corrosion control measures for concrete structures. Recommendations include applying a
coating to all interior surfaces not typically submerged in wastewater. All metal components
exposed to sewage will be Type 316 stainless steel. In addition, odor control measures will be
used to reduce the buildup H2S gas within the wet wells.

o Piping. Where possible, piping comprised of corrosion-resistant material shall be used. If not
feasible, coatings and other means of corrosion protection shall be implemented.

A corrosivity investigation was not performed at the BPS. All BPS Rehabilitation is occurring within
the existing structure; therefore, soil corrosivity is not a concern at the BPS.

5.8.4 Safety issues

The BPS property will be surrounded by a new fence and gated access to prevent unauthorized
personnel from entering the property. SVCW will decide the property limit of the fence during the
detailed design phase. The fence surrounding the SCPS will remain since all structures are located
within the existing fence line.

|
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0&M staff will follow all safety protocols and procedures established by SVCW'’s safety program.
SVCW will identify opportunities to improve site safety that should be addressed as part of the final
design at the rehabilitated BPS and SCPS sites.

5.8.5 Property acquisition needs

No permanent property acquisition is required for the Belmont Conveyance Project. All construction
on both the BPS and SCPS sites will be on the same property as the existing pump stations.

Significant temporary property acquisition will be needed for staging areas along the Belmont
Conveyance Project. These areas are identified in Section 5.9.5.2.

5.8.6 Operational plan

The BPS will have three pumps. The pumps will consist of two larger and one smaller pump, or three
pumps sized the same. Final pump selection for the BPS will be completed during detailed design.
When flows are below the ADWF, the pumps will operate in a fill and draw mode, where the wet well
will operate between pump on and off set points.

5.8.7 Permits required for project implementation (federal, state, regional, local)

The following permits and approvals are anticipated to be required for construction of the
improvements to the BPS and SCPS. The following list is not inclusive of all permits that will be
required:

o California Department of Transportation (Caltrans) - Encroachment Permit, Easement
o City of Belmont - Street Excavation and Encroachment Permit, Traffic Control and Shoreway

Road temporary closure, Permanent and Temporary Easements. Coordination with Public Works
related to use of the gravity bypass to the Industrial Road trunk sewer.

o City of San Carlos - Street Excavation and Encroachment Permit, Permanent and Temporary
Easements, and Traffic Control Monte Vista Drive temporary closure. Coordination with Public
Works related to use of the gravity bypass to the Industrial Road trunk sewer.

o City of Redwood City — Coordination is needed because some work may occur in the City of
Redwood City

« FAA - Work on the SCPS site and the Belmont FM in the area of FAA influence will require FAA
review and approval.

o San Francisco Bay Conservation and Development Commission (BCDC) - Likely a permit
requirement for protection and maintaining temporary access to the existing shoreline trails
adjacent to the BPS and the force main rehabilitation access pits.

o Bay Area Air Quality Management District - Authority to Construct
5.8.8 Site security

Currently, there are two access point to the SCPS and security fencing. The BPS currently has no
security fencing. New fencing is proposed as part of the BPS Rehabilitation. SVCW will determine the
property limits of the new fencing at BPS.

5.8.9 Structural and architectural

Dead loads will consist of the weight of the structure and all equipment of a permanent or semi-
permanent nature including but not limited to pumps, cranes, and HVAC equipment. A superimposed
dead load of 20 pounds per square foot (psf) will be included in the design of floors and roof

]
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structures to account for HVAC ductwork, piping, electrical wiring and lighting. Partition loading
allowance will be computed on the basis of materials used.

Architectural criteria will be incorporated as part of the final design with the intent to repurpose
existing buildings and minimize changes to the existing structures while providing seismic upgrades
where needed. The Cities of Belmont and San Carlos will be advised about potential structure
changes during final design.

5.8.10 Electrical

The existing power supply for the BPS and SCPS site will remain. Because peak electrical demands
will decrease for both sites as a result of the rehabilitation of the BPS and repurposing of the SCPS,
the existing PG&E service does not need to be upgraded.

The BPS motor control center (MCC) will be replaced with a new MCC to meet SVCW standards. The
current pump station has a switchgear, which will be replaced with a switchboard. Some electrical
upgrades may be required at the SCPS site (e.g. new circuits to proposed flow meters). Required
electrical upgrades at the SCPS will be determined during detailed design.

5.8.11 Lighting

Temporary lighting during construction will be provided. Night lighting during construction will
average 25-foot-candles and in accordance with SVCW minimum safe night illumination standards.

The BPS and SCPS site will likely use LED lights and illuminate to a level equivalent to the existing
lighting for permanent lighting fixtures. The lights will be directed downward and oriented so that
lights will not directly be visible from nearby residences and businesses, or located on the sides of
the buildings away from nearby residents and businesses, to minimize light and glare effects where it
is practical to do so.

5.8.12 Instrumentation and controls/SCADA

The existing control systems will be replaced in their entirety with new equipment to match SVCW’s
Automation Standards. The pump station will be remotely monitored and controlled from the SCADA
human machine interface (HMI) work station at the WWTP.

Redundancy will be provided for some critical instrumentation (i.e., dual wet well level control).
Additional requirements for redundant instruments are included in SVCW'’s “Level Instrumentation
Configuration for Pump Station Wet Wells” document.

The requirements for interfacing packaged equipment to the pump station control system including
implementation of programmable logic controllers (PLCs) and the SCADA HMI monitoring and control
requirements will need to be evaluated during final design.

Automation strategies will be developed during subsequent design. The automation strategies
describe the operation of the major processes at the pump stations including pump control, flow
metering, odor control, standby power supply, and surge control.

Automation strategy development will include the following tasks:

o Development of control narratives that describe the major process systems at the pump
stations.

o Development of process and instrumentation diagrams (P&IDs) including SVCW's standard
equipment, valving, and instrumentation conventions.

SVCW'’s automation standards are currently being revised; therefore, the final designs will
incorporate the new automation standards.

|
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5.8.13 Interim operations, bypass requirements

Conveyance system improvements will be implemented over several years as discussed. Sequencing
and interproject coordination are further discussed in Section 5.9.

5.8.14 Stakeholders

Close coordination with the Cities of Belmont and San Carlos will be required to identify impacts of
planned developments, construction and zoning changes. Currently, near the BPS there is a drainage
channel and the Bay Access Walking Trail. Jameco Electronics and Nikon. are also in close proximity,
along with other businesses that use Shoreway Road for access. Near the SCPS site there are
various restaurants, hotels and the San Carlos airport.

5.8.15 Environmental impacts and mitigations

Environmental impacts and mitigation measures were identified by the proposed Conveyance
System Project Draft EIR (SVCW, 2016). A list of the major significant impacts related to the BelImont
Conveyance Project and a summary of the proposed mitigation measures extracted from the Draft
EIR are presented in Table 5-4. For the sake of completeness, the entire text has been copied for
each relevant impact and mitigation measure, although some of the description may not be
specifically relevant to the Belmont Conveyance Project.

Table 5-4. Belmont Conveyance Project environmental impacts and mitigations

Impact Mitigation Measures

The construction contractor shall implement the following measures at the Project sites:

« Ensure that all construction equipment (including generators) larger than 25 horsepower (HP) and used at
the Project site for more than two work days meet, at a minimum, U.S. EPATier 2 engine emission
standards;

« Ensure that all stationary equipment larger than 25 HP (e.g., generators and hydraulic power packs) meet
California Air Resources Board’s (CARB’s) most recent certification standard for off-road heavy duty diesel
engines;

« Portable diesel-powered equipment (including generators) larger than 25 HP and used at the project site
for more than two work days meet, at a minimum, U.S. EPA Tier 3 engine emission standards for NOx;

« Portable diesel-powered equipment used at the RCPS construction sites for more than two days shall
include diesel particulate matter control devices in the form of CARB currently Verified Diesel Emission

AIR-1: The proposed Project Control Strategies (VDECS);

construction emissions would « All exposed surfaces shall be watered two times per day, or as necessary to control dust;

exceed the average daily threshold |+ All haul trucks transporting soil, sand, or other loose material off-site shall be covered;

of 54 pounds per day for NO; for + Allvisible mud or dirt tracked-out onto adjacent public roads shall be removed using wet power vacuum
calendaryear 2018 which is a street sweepers at least once per day. The use of dry power sweeping shall be prohibited;

ignificanti t.
significant impac « Allvehicle speeds on unpaved roads shall be limited to 15 miles per hour;

« All paving shall be completed as soon as possible after pipeline replacement work is finished;

« Idling times shall be minimized either by shutting equipment off when not in use or reducing the maximum
idling time to five (5) minutes (as required by the California airborne toxics control measure Title 13,
Section 2485 of California Code of Regulations (CCR)). Clear signage shall be provided for construction
workers at all access points;

« All construction equipment shall be maintained and properly tuned in accordance with the manufacturer’'s
specifications. All equipment shall be checked by a certified mechanic and determined to be running in
proper condition prior to operation; and

» Post a publicly visible sign with the telephone number and person to contact regarding dust complaints.
This person shall respond and take corrective action within 48 hours. The BAAQMD’s phone number shall
also be visible to ensure compliance with applicable regulations.
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Table 5-4. Belmont Conveyance Project environmental impacts and mitigations

Impact

Mitigation Measures

Impact BIO-8: Project construction
activities in the Project footprint for
the BPS Improvements have the
potential to result in direct impacts
or indirect disturbance to special-
status nesting birds and other native
nesting birds protected by the MBTA
and CFGC. Construction could
directly destroy active nests or cause
disturbance that results in nest
abandonment.

MM BI0-4 (applicable to Impact BI0-10): Potential significant impacts to nesting special-status and other
native nesting birds will be mitigated through avoiding disturbance to active nests. Initiation of construction
activities during the avian nesting season (February 1 through August 31) will be avoided to the extent
feasible. For areas where direct impacts to vegetation will occur, vegetation removal will be conducted
outside of the nesting season to avoid potential delays in construction schedule due to nesting activity, as is
feasible. Additionally, if water is present in the ornamental ponds prior to construction and it is necessary to
drain one or both ponds, the ornamental ponds will be drained during the non-breeding season (i.e., they will
be drained between September 1 and January 31).

If construction initiation and/or omamental pond draining during the nesting season cannot be avoided, pre-
construction nesting bird surveys will be conducted within 14 days of initial ground disturbance or
water/vegetation removal to avoid disturbance to active nests, eggs, and/or young of nesting birds. Surveys
can be used to detect the nests of special-status as well as non-special-status birds. Surveys will encompass
the entire construction area and the surrounding 500 ft. An exclusion zone where no construction would be
allowed will be established around any active nests of any avian species found in the Study Area until a
qualified biologist has determined that all young have fledged and are independent of the nest. Suggested
exclusion zone distances differ depending on species, location, and placement of nest, and will be at the
discretion of the biologist and, if necessary, USFWS and CDFW. These surveys would remain valid as long as
construction activity is consistently occurring in a given area and will be completed again if there is a lapse in
construction activities of more than 14 consecutive days during the breeding bird season.

Impact BI0-9: Project construction
activities in the Project footprint for
the SCPS Repurposing Project have
the potential to result in direct
impacts or indirect disturbance to
native nesting birds protected by the
MBTA and CFGC. Construction could
directly destroy active nests or cause
disturbance that results in nest
abandonment.

Implementation of mitigation measure MM BI0-4 will reduce this potential impact to a level that is less than
significant.

Impact BIO-16: Construction
activities adjacent to northern
coastal marsh and unvegetated
waters adjacent to the BPS may
result in unintentional fill or
discharge into wetlands or non-
wetland waters

MM BIO 5 (Applicable to Impact BIO-16): Prior to ground disturbing activities, flagging of sensitive habitats
adjacent to Project construction areas and silt fencing shall be installed with oversight from a qualified
biologist in the areas adjacent to wetlands or non-wetland waters. It should be noted that this fencing can be
the same as the wildlife exclusion fencing described in MM BIO-1.1.

MM BIO-1.1: Prior to ground disturbing activities adjacent to potential SMHM and SMWS habitat, exclusion
barriers and/or fencing shall be installed to exclude individuals of these species from areas of active
construction. The design of the exclusion barriers and fencing will be approved by a qualified biologist and
shall be installed in the presence of a qualified biological monitor. The fence will be made of a material that
does not allow SMHM or SMWS to pass through, and the bottom will be buried to a depth of a minimum of
four (4) inches so that these species cannot crawl under the fence. All support for the exclusion fencing will be
placed on the inside of the Project footprint. Additionally, it is not anticipated that removal of marsh or
associated ruderal vegetation will be necessary for the proposed Project, but in the event removal of potential
SMHM or SMWS habitat is necessary, it would be completed using only hand tools and in the presence of a
biological monitor.

Impact CUL-2: Construction
activities associated with the
proposed Project could disturb
unknown buried archaeological
resources.

MM CUL-2: In the event cultural resources are encountered during construction, work shall halt and the SVCW
project manager shall be notified.

« All construction activity within 50 ft (15 meters) of the find/feature/site will cease immediately.

« If human bones are found, the appropriate County authority (Coroner) and the SVCW project manager shall
be notified immediately.

« In the event that Native American human remains or funerary objects are discovered, the provisions of the
California Health and Safety Code shall be followed. Section 7050.5(b) of the California Health and Safety
Code states:

In the event of discovery or recognition of any human remains in any location other than a dedicated cemetery,
there shall be no further excavation or disturbance of the site or any nearby area reasonably suspected to
overlie adjacent remains until the coroner of the county in which the human remains are discovered has
determined, in accordance with Chapter 10 of Part 3 of Division 2 of Title 3 of the Government Code, that the
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Table 5-4. Belmont Conveyance Project environmental impacts and mitigations

Impact

Mitigation Measures

remains are not subject to the provisions of Section 27492 of the Government Code or any other related
provisions of law conceming investigation of the circumstances, manner and cause of death, and the
recommendations conceming treatment and disposition of the human remains have been made to the person
responsible for the excavation, or to his or her authorized representative, in the manner provided in Section
5097.98 of the Public Resources Code.

Impact GEO-1: The soil at the Project

site is highly corrosive to buried
steel and concrete. Therefore, buried
reinforced concrete structure would
require corrosion protection to
reduce the impact to less than
significant.

MM GEO 1: The following measures or equivalent measures are recommended for corrosion control and are
proposed as part of the Project for the steel and concrete portions of the Project that are buried or are in direct
contact with the soil.

« Buried reinforced concrete structures should be constructed of durable concrete such as described in ACI
Standards 201.2R and 222R.

« The water/cement ratio should not exceed 0.45.
The concrete cover applied over all steel reinforcement bars should generally be a minimum of two (2)
inches thick.

« All concrete used in the area would be a mix of 50% Type Il and 50% Type V cement.

« Sand and water used in concrete mixtures should contain a maximum of 100 ppm of water-soluble

chloride ions and water-soluble sulfate ions and have a pH in the range of 6.5 to 8.0. Water used in
concrete mixtures should be potable water.

Impact HAZ-1: Construction of the
proposed Project could expose
construction workers to risks from
hazardous materials contamination
or from the storage, use and/or
disposal of hazardous materials.

MM HAZ-1.1: Prior to initiating earthwork activities, sampling and laboratory analyses should be conducted at
planned earthwork locations where spill incidents appear most likely to have impacted soil and/or
groundwater, including at the BPS site, the northerly portion of the planned gravity pipeline alignment, and
the northeastern portion of the SCPS site. This shall be done in order to establish specific,appropriate site
management protocols, including handling and disposal alternatives for contaminated materials and health
and safety protocols.

MM HAZ-1.2: This measure shall be implemented before and during construction of the gravity pipeline and
pump stations, as well as any demolition.

« ASite Management Plan (SMP) and Health Safety Plan (HSP) shall be prepared by the project contractor(s)
and submitted to SVCW for review.

« The SMP and HSP shall include the following:

« Site control procedures to control the flow of personnel, vehicles, and materials in and out of the
construction site;

« Measures to minimize dust generation, storm water runoff, and tracking of soil off-site;

« If excavation de-watering is required, protocols to evaluate water quality and discharge/disposal
options;

« Protocols for completing earthwork activities in areas where impacted soils, soil vapor, and/or
groundwater are present or suspected;

« Worker training requirements, health and safety measures and soil handling procedures;

» Protocols to be implemented if buried structures, wells, debris, or unidentified areas of impacted soil
are encountered during construction activities;

« Protocols to evaluate the quality of soil suspected of being contaminated so that appropriate
mitigation, disposal, or reuse options can be determined;

» Procedures to evaluate and document the quality of any soil imported to the construction site;
« Methods to monitor trenches for the potential presence of volatile chemical vapors;

« Protocols to reduce the potential for construction equipment and vehicles to release contaminated soil
onto public roadways or other off-site transfer; and

« Stockpiling protocols for “clean” and “impacted” soil.

Impact HYD-1: Construction of the
proposed Project could increase
contaminants in storm water runoff,
which could adversely affect the
water quality of the San Francisco
Bay.

MM HYD-1.1: Prior to the commencement of any ground disturbing activities outside the fenced WWTP site,
the project will comply with the State Water Resources Control Board’s NPDES General Construction Activities
Permit, to the satisfaction of the SVCW construction manager, as follows:

« SVCW will control the discharge of storm water pollutants including sediments associated with
construction activities;
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Impact Mitigation Measures

« Permitting for storm water treatment could be obtained by one of two methods. The first option would be to
obtain an Industrial Storm water General Permit by filing a Notice of Intent (NOI) with the SWRCB. The
second option would be to reissue the existing individual permit that expires in December 2017 and file an
application with revised storm drain discharge into wetlands or the bay.

MM HYD-1.2: The project will include Best Management Practices (BMPs) to control the discharge of storm
water pollutants including sediments associated with construction activities. Prior to installation, the
contractor shall be required to prepare an Erosion Control Plan. The Erosion Control Plan may include BMPs
as specified in the Manual of Standards Erosion & Sediment Control Measures for reducing impacts on the
storm drainage system from installation activities. The following specific BMPs will be implemented to prevent
storm water pollution and minimize potential sedimentation during construction:

« Utilize on-site sediment control BMPs to retain sediment on the Project sites;

« Utilize stabilized construction entrances and/or wash racks;

« Implement damp street sweeping;

« Provide temporary cover of disturbed surfaces to help control erosion during installation;

« Provide permanent cover to stabilize the disturbed surfaces after installation has been completed;

« Store, handle, and dispose of construction materials and wastes properly, so as to prevent their contact
with storm water;

« Control and prevent the discharge of all potential pollutants, including solid wastes, paints, concrete,
petroleum products, chemicals, washwater or sediments, and non-stormwater discharges to storm drains
and watercourses;

« Utilize sediment controls or filtration to remove sediment from dewatering effluent;

« Avoid cleaning, fueling, or maintaining vehicles onsite, except in a designated area in which runoff is
contained and treated.

« Delineate clearing limits, easements, setbacks, sensitive or critical areas, buffer zones, trees, and
drainage courses with field markers.

« Protect adjacent properties and undisturbed areas from construction impacts using vegetative buffer
strips, sediment barriers or filters, dikes, mulching, or other measures as appropriate.

« Limit and time applications of pesticides and fertilizers to prevent polluted runoff.

Impact HYD-2: Water quality
impacts from shallow groundwater | MM HYD-2: A detailed, design-level geotechnical investigation shall be completed and shall address the need

encountered during construction for dewatering during construction. Project construction shall follow the recommendations of the
could occur under the proposed investigation.
Project.

MM NOI -1: The following measures will be required for all construction sites to ensure the exterior noise
levels at sensitive receptor locations stay within these thresholds when feasible:

« Daytime (7:00 a.m. to 10:00 p.m.)
« Residential districts: 60 dBA Leq (hr)
o Commercial districts: 70 dBA Leq (hr)
» Locations with ambient noise near thresholds: 5dBA Leq higher than ambient noise

Impact NOI-1: Construction : N'ghtt"_"e (1_0:09 pm to 7:00a.m.)
activities in relation to the ambient * Residential districts: 45 dBA Leq (hr)
noise conditions over extended « Commercial districts: 52 dBA Leq

periods could result in a potentially

A . » Locations with ambient noise near thresholds: 5dBA Leq higher than ambient noise
significant impact.

« Noise due to extreme noise-generating construction activities, such as pile driving activities which are
necessary for the proposed Project, shall be minimized to the extent feasible. Pile driving activities and
other noisy construction activities shall be completed as quickly as possible to limit noise exposure. Where
conditions allow, vibratory pile drivers shall be used to drive sheet piles. Pile holes shall be pre-drilled to
minimize the number of blows required to seat the pile.

« All equipment driven by internal combustion engines shall be equipped with mufflers, which are in good
condition and appropriate for the equipment. Quieter internal combustion equipment or equipment
powered by electrical motors shall be selected to reduce noise levels, where feasible.
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Table 5-4. Belmont Conveyance Project environmental impacts and mitigations

Impact Mitigation Measures

« The construction contractor shall utilize “quiet” models of air compressors, ventilation fans, and other
stationary noise sources where technology reasonably exists.

« Unnecessary idling of internal combustion engines shall be prohibited.

« Construction staging areas shall, where practical, be established at locations that will create the greatest
distance between the construction-related noise sources and receptors nearest the Project site during all
Project construction.

» Locate stationary noise sources as far from receptors as feasible. If they must be located near receptors,
adequate muffling (with screens and enclosures where feasible and appropriate) will be used as necessary
to stay within the above noise level thresholds. Any enclosure openings or venting will face away from
receptors.

« Locate material stockpiles, as well as maintenance/equipment staging and parking areas, as far as
feasible from residential receptors.

« Neighbors located adjacent to the construction site shall be notified of the construction schedule in writing
and of significant changes to the schedule.

« Designate a project liaison that will be responsible for responding to noise complaints during the
construction phase. The name and phone number of the liaison will be conspicuously posted at
construction areas and on all advanced notifications. This person will take steps to resolve complaints,
including periodic noise monitoring, if necessary. Results of noise monitoring will be presented at regular
Project meetings with the Project contractor, and the liaison will coordinate with the contractor to modify
any construction activities that generated excessive noise levels to the extent feasible.

« Require a reporting program that documents complaints received, actions taken to resolve problems, and
effectiveness of these actions.

« Hold a preconstruction meeting with the job inspectors and the general contractor/on-site project
manager to confirm that noise mitigation and practices (including construction hours, construction
schedule, and noise coordinator) are completed.

« Implement a construction noise monitoring plan which includes a provision for noise monitoring at the
nearby receptors to confirm that daytime and nighttime construction noise levels meet daytime and
nighttime noise level thresholds at residential and commercial land uses. Construction monitoring shall
occur weekly during the first month of general construction at a given site and on a monthly basis,
thereafter, to show compliance with the construction noise level thresholds. Additional noise monitoring
shall be completed on a more frequent basis if needed, in response to complaints. In the event of noise
complaints, the contractor will provide information to SVCW within 48 hours of being notified of the
complaint, regarding the noise levels measured and activities that correspond to the complaints, as well
as the proposed changes at the site to reduce the noise levels to below the thresholds.

« Inthe event the above noise thresholds are not being met, additional noise mitigation measures will be
implemented to further reduce noise from construction activities. A site-specific noise control plan shall be
developed to identify the specific construction noise control features that will be implemented at the
construction site(s). These additional noise mitigation measures could include, but not be limited to, the
following

« Erecting permanent or temporary noise barriers (at least 12 ft in height) and other noise control
features at the perimeter of the construction site(s) between the construction activity and sensitive
receptors and/or around major construction noise sources (i.e., noisy equipment) to provide shielding
for nearby sensitive receptors. Permanent or temporary noise barriers could include, but would not be
limited to, concrete, precast walls, plywood noise barriers, noise control blankets, cargo containers, or
hay bales. The exact material, height, and configuration of these barriers shall be decided in
consultation with the acoustical consultant, based on the specific equipment or activity that is causing
the excessive noise.

» Scheduling specific high noise-generating construction activities for the middle of the day.

« Additional noise monitoring shall be completed after the installation and completion of such measures, to
confirm their effectiveness at achieving the above thresholds. If the noise thresholds are still not being
met, an acoustical consultant shall make further recommendations to be implemented immediately to
reduce noise levels at the construction site(s).

Impact NOI-2: Operational noise MM NOI-2: The following noise performance standards shall be applied to noise from regular operations at
from regular operations at the WWTP | the WWTP and at the specified pump stations:
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Table 5-4. Belmont Conveyance Project environmental impacts and mitigations
Impact Mitigation Measures
a_nd the specified pump stationsas |, Nojse resulting from regular (non-emergency) operations of SCPS equipment shall not exceed 52 dBA Leq
dlscus_sed al.)ov.e.woult_i leadtoa at night (10 p.m. to 7 a.m.) at any point on the common property line of SCPS and the Fairfield Inn and
potentially significant impact. Suites hotel. Design alternatives, such as locating the fans on the exterior walls facing the airport, would

reduce fan noise from the new odor control facility to levels at or below ambient conditions at the nearest
hotel facade. Fan enclosures would be another potential mitigation measure.

« Low-velocity ventilation systems (which are quieter than standard ventilation systems) and other ancillary
noise controls shall be incorporated into the designs, as necessary, to meet the noise performance
standards.

« The following noise performance standard shall be applied to noise from diesel engine-generator
operations at WWTP and each of the pump stations:

« The sound level from non-emergency operation of the diesel engine-generator at each facility shall not
exceed 60 dBA when measured on any real property outside the property lines of the facilities
(excluding US Highway 101 (U.S. 101), other roadways, and San Carlos Airport).

MM UTIL-1: The project will incorporate the following measures into the Project construction documents:
Prior to and during construction of the gravity pipeline alignment and the proposed connections, all utility
- . work shall be completed with approval and coordination with the respective utility providers to minimize
could result in short-term service - L h
. S . any potential disruption in service.
disruption impacts during

construction. « All utility modifications and relocations shall comply with respective utility providers’ notification process
for any disruption of service, including USA North requirements.

Impact UTIL-1: The relocation and
modification of existing utilities

5.8.16 Utility modifications
The following sections discuss the utility modifications needed for each of the sites.

BPS Rehabilitation. There are no known utility modifications required for the rehabilitation of the
BPS. Final determination of any required utility modifications will be part of detailed design.

Belmont FM Rehabilitation. The open cut construction along portions of Shoreway Road for the
Belmont FM Rehabilitation component (access pits) and Monte Vista Drive for SCPS Improvements
may require temporary utility support or relocation. With all of the utility relocations, the exact
modifications will be determined during final design. Nonetheless, relocation and modification of
existing utilities could result in short-term service disruption. All utility modifications and relocations
shall comply with respective utility providers’ notification process for any disruption of service,
including USA North requirements.

SCPS Improvements. As a result of the changed operations and the installation of the proposed
gravity pipeline, an existing 10-inch diameter force main from a City of San Carlos lift station, located
near the on-ramp to northbound US-101 from westbound Holly Street, will be relocated on the SCPS
site. This force main, currently routed around the north and east sides of the building and
discharging to the SCPS wet well, will be rerouted around the west and south sides of the SCPS
building, terminating in the new San Carlos inlet manhole upstream of the flow meter and sampling
structure. The 275-foot force main will be constructed using traditional open cut methods in an
approximately five-foot deep, vertically shored trench. The existing SCPS building will remain and
house the new San Carlos Odor Control Facility as described previously; however, the pump and
equipment will be removed, as needed. FA ducting with a diameter of 24-inches will be installed
between the new structures to remove FA when the structures are entered.
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5.9 Construction and Sequencing

The construction of the BelImont Conveyance Project will take place in stages and will need to
account for the construction of equipment and design considerations discussed previously in
Sections 5.1 through 5.8. A constructability review, proposed schedule, sequencing, and interim
pump operation are described in this section

5.9.1 Constructability review

The SCPS Improvements will occur first, then the Belmont FM Rehabilitation and finally, the BPS
Rehabilitation. SCPS Improvements construction must be complete prior to San Carlos Inlet
Structure construction commencing, currently scheduled to start in October 2019. SCPS will remain
operational through most of the SCPS Improvements. However, San Carlos flows will need to be
bypassed during construction on San Carlos Vault that requires work on the San Carlos influent pipe.
Prior to the BelImont FM Rehabilitation construction, the gravity pipeline/RLS must be fully
constructed and operational. Additionally, Belmont flows will need to be bypassed in the dry season
using the existing Industrial Road bypass line. Construction must occur during the dry season of
approximately April 15 through October 15. The BPS Rehabilitation will require the removal and
demolition of existing facilities within the BPS during construction and it will also be scheduled
during the dry construction season.

5.9.2 Existing facilities

BPS Rehabilitation and Belmont FM Rehabilitation will include the rehabilitation of existing facilities.
The SCPS Improvements include the extension of existing force mains and gravity pipelines.
However, the majority of the SCPS Improvements will involve new structures.

5.9.3 Constraints

The following constraints have been identified for the design and construction of BPS and SCPS
repurposing. Constraints include the relocation and connection of utilities, noise and vibration
restrictions and sequencing restrictions.

+ Noise restrictions.

— For the BPS, construction noise will be limited to normal working hours between the hours of
8:00 a.m. and 5:00 p.m. Monday through Friday, and 10:00 a.m. to 5:00 p.m. on Saturdays.
The City of BelImont Municipal Code (Chapter 15, Article 8) establishes the following noise
regulations for all sources of sound measured from any non-residential building: “nighttime
hours” - 55 dBA; “Daytime Hours” - 65 dBA.

— For the SCPS site, construction noise will be limited to normal working hours between the
hours of 8:00 a.m. and 6:00 p.m. Monday through Friday, and 9:00 a.m. to 5:00 p.m. on
Saturdays and Sundays. The City of San Carlos Municipal Code (Chapter 18.21.050)
establishes the following noise limits as measured from a residential property line:
“nighttime hours” - 45 dBA; “Daytime Hours” - 60 dBA.

o« PG&E. Clearance requirements and potentially onsite inspection may be required as related to
the high voltage transmission lines adjacent to the BPS.

o AT&T. Coordination with the provider to identify and protect conduit bundles in the vicinity of the
BPS will be needed.

o Caltrans. Work restrictions within Caltrans right-of-way will need to be coordinated for the
Belmont FM Rehabilitation.

]
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o City of San Carlos and City of Belmont. Traffic restrictions along Shoreway Road for the Belmont
FM Rehabilitation will need to be incorporated into the rehabilitation design. Night work may be
required to reduce impacts to traffic and access to businesses.

o Clear channel sign. Clearance and vibration requirements in proximity to the Clear Channel sign
will need to be coordinated.

5.9.4 Geotechnical requirements

The following geotechnical recommendations were made by the geotechnical engineer for the BPS
and SCPS site.

« Groundwater. Groundwater was encountered at 9 ft below the surface at the SCPS site and 19 ft
below the surface at the BPS site in the predesign boring performed by Jacobs Associates. Per
the geotechnical report, the groundwater level should be assumed to be at ground surface for
design and construction purposes.

o Shoring. Excavations at the BPS and SCPS sites will be approximately 0.5 ft to 15 ft deep. All
Belmont Conveyance Project excavations will require vertical shoring (i.e., no side-sloped
excavations) and supported with “watertight” shoring such as internally braced interlocking
sheet piles. All gaps in shoring, such as pipeline penetrations, must be fully sealed to maintain a
watertight system. External dewatering is not recommended by the geotechnical engineer due to
the risk for subsidence of soft ground and settlement of nearby pipelines, utilities and
structures. Instead, the geotechnical engineer recommends that the sheet pile toe be embedded
a minimum of 15 ft below the excavation to form a cutoff to groundwater inflows. Internal
dewatering may be used to keep the excavation dry.

5.9.5 Coordination issues

Work will need to be sequenced to maintain operation of BPS and SCPS until ready to be taken
offline. The following sections discuss the work sequencing for the Belmont Conveyance Project.

5.9.5.1 Shutdowns

Multiple shutdowns will be required for BPS as the pump station does not have a redundant wet well
to maintain partial operation. BPS will need to be bypassed during the duration of the rehabilitation.

The Belmont FM Rehabilitation will also require bypassing as the force mains will need to be
completely dry to perform lining installation.

SCPS can remain in operation during the majority of the SCPS Improvements. However, portions of
the incoming flow (gravity and force main) will need to be bypassed during modifications and/or
extensions.

5.9.5.2 Construction staging, laydown areas and access

Five staging areas, as shown in Figure 5-7, have been identified for the BPS, Belmont FM, and SCPS
sites. Construction staging may include construction trailers, storage of pump station equipment,
laydown for pipe segments, storage of construction equipment and similar activities. The decision as
to which of the staging areas will be used and the exact extent of use will be determined during
predesign and following negotiations with the respective property owners.
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5.9.5.3 Construction sequencing

A schematic of the current flows and structures is shown in Figure 5-8. The flows from Belmont and
San Carlos will need to continue to be pumped to the WWTP while the improvements occur.
Currently, Redwood City and WBSD flows enter the conveyance system at their respective pump
stations and are conveyed toward SVCW in the 48-inch force main. At the SCPS, the force main size
increases to 54-inch to accommodate San Carlos flows entering the conveyance system. The 54-inch
force main continues to SVCW WWTP. The Belmont flows enter the conveyance system via the 24-
inch force main which connects to the 54-inch force main at the Belmont Tee.

BELMONT TEE
Belmont 24" EM T
Pump e 54" FEM g M REDWOOD CITY &
Station ‘:_, WBSD FLOW
SC LIFT STATION s¢ M T ‘l(
San Carlos
Pump { ) INFLUENT MH
T Station

30
35|J
—

INDUSTRIAL RD BYPASS

SAN CARLOS FLOW

PHMONTFOW SCHEMATIC —> ACTIVE FLOW DIRECTION

STRUCTURES ARE NOTE SHOWN FOR SIMPLICITY

Figure 5-8. Schematic of existing configuration

As part of the Belmont Conveyance Project construction, the BPS Rehabilitation will be dependent on
the SCPS Improvements and the BelImont FM Rehabilitation. The Belmont Conveyance Project will be
constructed as three separate projects that are being referred to as units in this construction
sequencing plan. The total construction duration is 23 months and occurs over a three-year period
because the construction is not continuous. The construction duration for each unit is shown in
Table 5-5. A schematic of the configuration after construction is complete is shown in Figure 5-9.

| |
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Table 5-5. Summary of construction activity
Construction Duration Begin Complete
Unit Activity Dependency (Months) Construction!? Construction?

1 SCPS Improvements Complete prior to San Carlos Inlet 9 March 2019 December2019

Structure
... .. | Aftertunnel/RLS in service

2 Belmont FM Rehabilitation 11 September 2022 August 2023

Dry weather
_— After Belmont FM Rehabilitation

3 BPS Rehabilitation 7 January 2024 August 2024

Dry weather

1. Begin Construction and Complete Construction dates are based on the proposed Conveyance System Project schedule, and are
subject to change.
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Figure 5-9. Post construction configuration

The first phase of construction will be the SCPS Improvements (Unit 1), March 2019 to December
2019. During construction of Unit 1, modifications will be made at the SCPS site necessary to allow
for BelImont and San Carlos flows to connect to the gravity wastewater interceptor once the gravity
pipeline is complete. A schematic of the configuration during construction is shown in Figure 5-10.
The following improvements will be completed in series over nine months (i.e. not concurrently
constructed) with SCPS remaining in operation:

o Construct the Belmont 30-inch force main; relocate the San Carlos 10-inch force main;
construction of the BelImont Vault which will house a flow meter and sampling facilities (2-month
duration).

« Construction of the San Carlos Vault, which will house a trash rack and provide a location for the
San Carlos 10-inch force main to connect to the San Carlos system (3-month duration).
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Construction of the Combination Vault and 42-inch diameter pipe to combine Belmont and San
Carlos flows prior to discharging to Drop Shaft; this structure will include the San Carlos flow
meter and sampling facilities, and leachate receiving location (four-month duration).

BELMONTTEE \
Belmont T

24" FM
Pump —_—> 54" FM 48" FM REDWOOD CITY &
Station < < WBSD FLOW
SC10”FM
SCLIFT STATION —_—
T l FUTURE DROP
l o SHAFT
COMBINATION VAULT

1 30"FM

BELMONT ] Sa: Carlos
1\ FLOW S P EXISTING INFLUENT MH
METER Station

J o
o
SCIFM )[ ] SAN CARLOS VAULT

BELMONTFLOW SAN CARLOS FLOW

30”

INDUSTRIAL RD BYPASS

SCHEMATIC - CONSTRUCTION —— ACTIVE FLOW DIRECTION

Figure 5-10. SCPS site work construction schematic

The following bypass requirements and schedule constraints should be taken into consideration:

Construction must be complete prior to Drop Shaft construction commencing, currently
scheduled to start in October 2019.

SCPS will be operational; therefore, San Carlos flows will need to be bypassed during
construction on San Carlos Vault that requires work on the San Carlos influent pipe. Bypass will
be via a temporary diversion at an upstream manhole located in the Fairfield Inn parking lot and
discharge directly into the SCPS. These construction activities must occur during the dry season.

Bypass of the San Carlos 10-inch force main will not be required and connection to the existing
10-inch force main will consist of a hot tap.

Permits and/or coordination from the FAA and City of San Carlos will be required for construction
of this Unit.

Leachate discharge location will need to be temporarily unavailable or relocated outside of the
site.

Upon completion of this Unit, the conveyance system will continue to operate as it currently does
with the exception of the San Carlos 10-inch force main, as shown in Figure 5-11.
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Figure 5-11. SCPS site post construction schematic

The second phase of construction will be the Belmont Pipeline Rehab (Unit 2), which is scheduled to
occur from September 2022 to August 2023. This Unit changes how the Belmont and San Carlos
flows enter the SVCW conveyance system. A schematic of the configuration during construction is
shown in Figure 5-12. The following improvements will be completed in series (i.e. hot concurrently
constructed) over 7 months:

o Rehabilitate approximately 3,550 If of the existing 54-inch force main using sliplining method
with 30” HDPE; final inside diameter of 28 inches (4-month duration, including pit construction).

o Rehabilitate approximately 1,150 If of the existing 24-inch force main using CIPP method;
estimated final inside diameter of 22 inches (two-month duration, including pit construction).

o Open cut construction at the Belmont Tee to connect the CIPP 24-inch force main to the sliplined
54-inch force main (one month duration).
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Figure 5-12. Belmont FM Rehabilitation construction schematic

The following bypass requirements and schedule constraints should be taken into consideration:

o The gravity pipeline/RLS must be fully constructed and operational prior to starting construction
of this Unit.

o Requires Belmont flows to be bypassed using Industrial Road bypass line. Construction must
occur during the dry season.

o Requires coordination and/or permits from FAA, Cities of San Carlos, Belmont and Redwood City,
Caltrans, and BCDC. May require permits from PG&E, AT&T and Calwater.

Upon completion of this Unit, Belmont and San Carlos flows will enter the gravity pipeline, thus the
existing conveyance system will no longer be used and SCPS will be offline. Belmont flows will be

pumped through the rehabilitated force main using the existing pumps at BPS, as shown in Figure 5-
13.
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Figure 5-13. Belmont FM Rehabilitation post construction schematic

Unit 3

The
202

third phase of construction is the BPS Rehab (Unit 3), which is scheduled to occur from January
4 to August 2024. This Unit includes upgrading the BPS. Major work includes replacing the three

existing pumps within the BPS with three new 85 HP pumps equipped with VFDs. A schematic of the
configuration during construction is shown in Figure 5-14. The following are the sequence of
construction activities at the pump station which will occur over a seven-month period and occur in
series (i.e., not constructed concurrently):

5-40

Demolition (one-month duration)

Seismic and structural improvements (one-month duration)

Pumps and piping replacement, HVAC and mechanical (1.5-month duration)
Electrical and Standby power improvements (2.5-month duration)

Start Up (one-month duration)
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Figure 5-14. BPS Rehabilitation construction schematic

The following bypass requirements and schedule constraints should be taken into consideration:

o Belmont flows must be bypassed using the Industrial Road Bypass. Construction must occur
during the dry season since the pump station must be taken offline.

o Requires coordination and/or permits from Cities of Belmont and Redwood City. May require
permits from PG&E and BCDC.

Upon completion of this Unit, the final configuration of the new conveyance system will be complete,
as shown in Figure 5-15.
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Figure 5-15. BPS Rehabilitation (and entire Belmont Conveyance) post construction
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Cost Estimate and Schedule

The Belmont Conveyance Project Life Cycle Cost (LCC) analysis model was used to estimate the LCC
over the Belmont Conveyance Project’s 50-year life. The project includes BPS Rehabilitation,
Belmont FM Rehabilitation and SCPS Improvements. The model was completed in August 2016. The
major considerations in developing the BelImont Conveyance LCC include capital cost, annual
operation and maintenance (O&M) running costs, replacement/rehabilitation costs and overall
Belmont Conveyance Project schedule. The following sections describe the different components of
the LCC.

6.1 Construction and Capital Costs

AACE International Class 3 construction costs for the BPS Rehabilitation, Belmont FM Rehabilitation
and SCPS Improvements were calculated by Brown and Caldwell. A summary of the construction
costs by major project category is provided in Table 6-1. The detailed cost estimate is included in
Appendix I. It should be noted that the estimate was prepared in May 2016, and the construction
cost estimate is in 2016 dollars.

Table 6-1. Belmont Conveyance Project construction cost

BPS Belmont FM SCPS

Category/Phase Rehabilitation Rehabilitation Improvements Total
Site Demolition $0.2M $0.02M $0.02M $0.2M
BPS Modifications $3.8M $3.8M
SCPS Improvements $1.0M $1.0M
Conveyance Piping Rehabilitation $49M $4.9M
Site Civil Allowances $0.1M $0.3M $0.1M $0.5M

Total $4.1M $5.2M $1.1M $10.5M

Note: Construction cost estimate is in 2016 dollars.

The construction costs were converted into capital costs by applying soft costs, project
contingencies, and market fluctuations to each individual cost component.

The construction contingencies, soft costs, and market fluctuations are summarized in Table 6-2.
Market fluctuations are applied to capture the range of costs that could potentially occur over the
construction period for the entire conveyance system program upgrade.
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Table 6-2. Capital cost factors

Markup
Cost Factor Belmont FM BPS, SCPS
Construction Contingency! 25% 25%
Soft Costs!
Construction Management, Engineering Services During Construction, Testing, Inspection 15% 18%
Contract Change Orders (CCO) 5% 5%
Planning 5% 5%
Design 10% 10%
Project Management 5% 5%
Soft Cost Subtotal 40% 43%
Market Fluctuations?
Low -5% -5%
High 15% 15%

1 Construction contingency developed by SVCW as presented in the comparison of construction cost estimates during the June 2,

2016 Department Head Meeting.

2 Market fluctuations developed by SVCW. Source: SVCW Conveyance System Construction Cost Analysis, Front of Plant, Revision Date:

April 22, 2015, Revision 28b.

Table 6-3 presents a summary of the Belmont Conveyance Project capital costs. The capital costs
were originally developed in 2016 dollars. Costs for all three projects were escalated to the midpoint
year of construction. The midpoints of construction for the BPS, Belmont FM, and SCPS are 2023,
2022, and 2019, respectively. For the LCC analysis, all life cycle costs were analyzed for 2022,
which is the year of beneficial use. The LCC analysis is summarized in Section 6.6.

Table 6-3. Belmont Conveyance Project capital cost

BPS Belmont FM SCPS
Total Construction Cost $4.1M $5.2M $1.1M
Contingency and Soft Cost Subtotal
(25% Contingency and 40% of $1.0M $1.3M $0.3 M
Construction Cost for Belmont FM
and 43% of Construction Cost for $1.8M $2.1M $0.5M
BPS and SCPS)
2016 Capital Cost $6.9M $8.6 M $1.9M
2019 Capital Cost2 - - $2.1M
Market Fluctuation Ranges! - - $2.1M-$2.3M
2022 Capital Cost? - $10.9M -
Market Fluctuation Ranges! - $10.5M-$11.9M -
2023 Capital Cost2 $9.0M - -
Market Fluctuation Ranges! $8.7M - $9.8 M - -
Year of Beneficial Use Capital Cost3 $8.4M $10.9M $2.1M
Market Fluctuation Ranges ! $8.1M-$9.2M $10.5M-$11.9M $2.1M-%$23M
Brown v Caldwell :
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1. Market fluctuation range of -5 percent (low) to 15 percent (high) developed by SVCW. Source: SVCW Conveyance
System Construction Cost Analysis, Front of Plant, Revision Date: April 22, 2015, Revision 28b.

2. Capital costs are escalated to mid-point of construction years. These differ for each component of the Belmont
Conveyance Project.

3.  The Year of Beneficial Use is 2022. Where the mid-point of construction year occurs after the Year of Beneficial Use,
the capital cost was discounted to the Year 2022. If the mid-point of construction year is less than or equal to the Year
of Beneficial Use, the escalated capital cost to the mid-point of construction year was used. See Appendix J for further
details regarding explanation of Year of Beneficial Use, escalation and discounting.

6.2 O&M Costs

Separate O&M costs were developed for the BPS Rehabilitation, Belmont FM Rehabilitation, and
SCPS Improvements.

6.2.1 BPS Rehabilitation

The BPS 0&M annual costs were included as part of the MPPS and RCPS general maintenance
costs; therefore, do not need to be accounted for in this analysis. Pump inspection is included in the
general maintenance cost due to the size of BPS, per SVCW'’s direction during the original LCC
analysis completed in May 2015. Odor control costs are included in this analysis and include costs
for chemical and water to operate the system on an annual basis at an estimated cost of
$13,500/year. Electrical costs are calculated using the location of the facility and the electrical
rates, along with calculated equipment power usage. The electrical rate of $0.196/KWh will be used
and is based on current SVCW electrical bills. The total BPS annual equipment power usage is
100,241 kW (11.4 kWh). All O&M costs mentioned above are in 2016 dollars.

6.2.2 Belmont FM Rehabilitation

Future annual O&M costs are assumed to be included in the conveyance system pump stations;
therefore, do not need to be accounted for in this analysis. The force main does not require regular
cleaning; therefore, there are no cleaning costs associated with the Belmont FM. Pipe inspections
are completed by acoustic Doppler technology every ten years after rehabilitation. It is assumed that
the cost to inspect is $10/foot, thus $47,000 annually. There are no power requirements at the
Belmont FM, therefore no electrical costs were calculated. All O&M costs mentioned above are in
2016 dollars.

6.2.3 SCPS Improvements

Future annual O&M costs are assumed to be included in the conveyance system pump stations;
therefore, do not need to be accounted for in this analysis. Annual odor control costs are to be
included in San Carlos Odor Control Facility LCC, which is documented in a different project planning
report. Electrical costs are calculated using the location of the facility and the electrical rates, along
with calculated equipment power usage. The electrical rate of $0.161/KWh will be used and is
based on current SVCW electrical bills. The total SCPS site annual equipment power usage is 76,200
kW (8.70 kWh), not including odor control electrical equipment power. All O&M costs mentioned
above are in 2016 dollars.

6.3 Rehabilitation/Replacement Costs

Rehabilitation/replacement costs were developed for the BPS Rehabilitation, Belmont FM
Rehabilitation, and SCPS Improvements. The rehabilitation and replacement costs are discussed in
the following paragraphs.

]
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6.3.1 BPS Rehabilitation

The following rehabilitation and replacement assumptions were made for the BPS:

1. The dry pit submersible pumps will be rebuilt once every 5 years. The cost to rebuild is assumed
to be 50 percent of a purchase cost of $227,000 for all three pumps based on vendor supplied
costs.

2. The pumps will be replaced once every 25 years. The cost to replace is assumed to be purchase
cost of $227,000 for all three pumps, not counting the rebuild costs during that year.

3. Electrical equipment will be replaced once every 25 years and instrumentation and control once
every 15 years. Electrical equipment replacement cost is assumed to be $1,604,000 and the
instrumentation and control equipment replacement cost is assumed to be $178,000.

4. Structural rehabilitation or replacement will occur once every 30 years for BPS since it will not be
a new station. The structural rehabilitation/replacement cost is assumed to be the construction
cost minus pump rebuild and electrical replacement in that year. The structural
rehabilitation/replacement includes piping, valves, HVAC, and odor control replacement costs as
these are considered to be minor costs compared to pump and electrical replacement.

5. Comminutor/grinder replacement occurs once every 20 years at a cost of $83,490.

6.3.2 Belmont FM Rehabilitation

The anticipated design life for new the BelImont FM is 75 years; thus, no rehabilitation or
replacement costs are assumed since the design life occurs outside of the analysis window of 50
years.

6.3.3 SCPS Improvements

Structural rehabilitation or replacement occurs once every 30 years for the SCPS site since it will
reuse the existing building structure. The structural rehabilitation/replacement cost will assume the
construction cost from the conceptual level, Class 3 estimated developed by BC in May 2016
(Appendix I). The structural rehabilitation/replacement includes piping, trash rack, HVAC, and
structural modifications. The odor control replacement costs are assumed to be part of LCC for the
tunnel odor control system.

6.4 Year of Analysis

For all LCCs, the Year of Analysis for the proposed Conveyance System Project is the Year of
Beneficial Use. The Year of Beneficial Use is the year major facilities of the conveyance system (i.e.,
gravity pipeline, RLS and Headworks Facility) start up. Based on the current program-wide schedule
(Version 20, dated February 1, 2017) developed by SVCW, the Year of Beneficial Use is the Year
2022.

6.4.1 BPS Rehabilitation

The BPS Rehabilitation construction is expected to begin in October 2023 and end in May 2024.
Capital costs are applied in the LCC model at the midpoint year of construction. The Year 2023 is
used as the midpoint year of construction. The end year of construction is used to establish the start
of recurring O&M and rehabilitation/replacement costs.

| |
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6.4.2 Belmont FM Rehabilitation

The Belmont FM Rehabilitation construction is expected to begin in June 2022 and end in June
2023. Capital costs are applied in the LCC model at the midpoint year of construction. The Year
2022 is used as the midpoint year of construction.

6.4.3 SCPS Improvements

The SCPS Improvements construction is expected to begin in April 2019 and end in February 2020.
Capital costs are applied in the LCC model at the midpoint year of construction. The Year 2019 is
used as the midpoint year of construction. The end year of construction is used to establish the start
of recurring inspection costs.

6.5 Escalation and Discount Rates

To determine the present value of costs for the Year of Analysis, their values are escalated to future
values and discounted back to the Year of Analysis. The discount and escalation rates used in the
BPS Rehabilitation, Belmont FM Rehabilitation and SCPS Improvements LCC Analysis were
developed by SVCW based on current and projected investment return rates as summarized in Table
6-4.

Table 6-4. Escalation and Discount Rates

Factor Rate
Escalation 4%
Capital Project and Rehabilitation/Replacement Discount %
0&M Discount 3%

6.6 LCC Analysis Summary

The LCC analysis summarizes all cost components over a 50-Year period ending in the Year 2066. A
50-Year period was selected as it the typical analysis period for municipal facilities.

The calculations for determining the BPS Rehabilitation, Belmont FM Rehabilitation and SCPS
Improvements LCC is located in Appendix J. Table 6-3, 6-4, and 6-5 displays the BPS Rehabilitation,
Belmont FM Rehabilitation and SCPS Improvements (respectively) LCC breakdown including O&M,
rehabilitation/replacement, capital and life cycle costs. The LCC analysis completed for the Belmont
Conveyance Improvements is included in Appendix J.

Table 6-3. BPS Rehabilitation LCC Summary by Cost Category

Cost Category Cost

0&m $1.4M
Rehabilitation/Replacement $3.1M
Capital Cost $8.1M - $9.2M
Total LCC $12.6M - $13.6M

1. Capital cost range is based on a market fluctuation factor as discussed in Section 6.1.

| |
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The median total 50-year LCC for BPS Rehabilitation is $12.9 million with a range of $12.6 to $13.6
million accounting for market fluctuations.

Table 6-4. Belmont FM Rehabilitation LCC Summary by Cost Category

Cost Category Cost

0&m $320,000
Rehabilitation/Replacement

Capital Cost $10.5M - $11.9M
Total LCC $10.9M- $12.2M

The median total 50-year LCC for BelImont FM Rehabilitation is $11.2 million with a range of $10.9
to $12.2 million accounting for market fluctuations.

Table 6-5. SCPS Improvements LCC Summary by Cost Category

Cost Category Cost

0&M $0.7M
Rehabilitation/Replacement $0.7M
Capital Cost $2.1M - $2.3M
Total LCC $3.4M - $3.7M

The median total 50-year LCC for SCPS Improvements is $3.5 million with a range of $3.4 to $3.7
million accounting for market fluctuations.

6.7 Schedule

A construction schedule indicating major construction activities is displayed in Figure 6-1. The
estimated construction duration is five months for the BPS Rehabilitation, 12 months for the
Belmont FM Rehabilitation, and nine months for the SCPS Improvements. The schedule originates
from the overall program schedule; therefore, gaps in specific BPS Rehabilitation, Belmont FM
Rehabilitation, and SCPS Improvements activity may occur.
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Outstanding Project Issues

The following section summarizes the BelImont Conveyance Project issues that require resolution as
part of the final design process. These issues consider the impact to the Belmont Conveyance
Project schedule and overall Belmont Conveyance Project costs (design and construction), potential
additional field investigations, Belmont Conveyance Project components requiring alternatives
analyses to determine a final resolution, interproject coordination needs and decisions to be made
by SVCW staff/management to move the Belmont Conveyance Project forward.

7.1 Outstanding Issues to Carry into Subsequent Design

Several items will need further refinement and coordination with SVCW. These items are listed
below.

Hydraulic model and pump selection. Pump selection was based on information available at the
time of this planning report. As the design of the SCPS Improvements progresses, the hydraulic
model will need to be updated and new system curves developed. The consultant updating the
hydraulic model during final design will need to provide system curves for the detailed design
team to use for pump selection.

Hydraulic transient control. A hydraulic transient analysis was developed based on the
information available at the time of the predesign report. As new information is developed, the
hydraulic transient model will need to be updated. The consultant responsible for hydraulics will
update the hydraulic transient model as new information is developed and provide the results to
the detailed design teams.

Pump manufacturers. Current pump selection was based on Fairbanks-Morse dry pit
submersible pumps. Additional pump manufacturers should be contacted during final design.

Equipment removal and maintenance access. Equipment removal and maintenance access to
the pumps and equipment will need to be reviewed with SVCW O&M staff. The use of monorails
and hoists will need to be considered. The local municipalities’ and neighbor businesses’
interests should also be considered.

Odor control. Odor control field testing should be conducted in August/September timeframe to
confirm odor control conceptual design assumptions. The odor control sizing should be updated
as needed based on the new field data. An activated carbon system for BPS is proposed, but
selection of the odor control system will be reviewed during pre-design. Odor control design at
SCPS will be performed by others

Air exchange rates. Air exchange rates for the wet well need to be finalized during final design.

SVCW design standards. Updates to SVCW standards including automation standards and
naming conventions will need to be incorporated into the detailed design. The detailed design
teams will need to update the design documents to meet all of the new/updated design
standards.

Environmental. The Draft EIR released in November 2016 identified significant proposed
Conveyance System Project impacts and proposed mitigation measures, which will need to be
incorporated into the design of the Belmont Conveyance Project. Specific attention to air quality

| |
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impacts, biological resources, and cultural resources will be considered, in addition to the other
impacts discussed in the EIR and summarized in this report.

SRF. SVCW plans to fund the Belmont Conveyance Project through the SRF program. SRF
requirements will need to be incorporated into the bid documents. Design engineer should also
expect to provide project information for the SRF application.

Environmental permits. Environmental permits required for construction will need to be finalized
during detailed design. Permits identified during the environmental review included a BDCD
permit for protection and maintaining existing access to shoreline trails, but additional permits
may also be required.

Non-environmental permits. Non-environmental permits required for construction will need to be
finalized during detailed design. Permitting agencies identified as part of environmental review
included Caltrans, the City of Belmont, the City of San Carlos, the City of Redwood City, and the
FAA. Required permits will include, but are not limited to encroachment permits, easements, and
temporary closures.

Land acquisition. Land acquisition for staging and laydown areas, and temporary construction
easements will need to be finalized and acquired during final design. Encroachment permits
from Caltrans will also be critical for crossing the Holly Street on ramps and off ramps.

Bidding and construction

— Project schedule - The proposed Conveyance System Project schedule will need to be
updated as design progresses.

— Construction sequencing — The construction sequencing will need to be updated as the
design develops and more information is obtained. Construction sequencing and timing will
be critical as there are multiple existing utilities that have to remain online until the
transition to gravity pipeline operation is in place. The construction sequencing will also
need to be coordinated with the other projects ongoing for SVCW and the Cities of San
Carlos and Belmont.

— Construction staging - Construction staging locations will need to be finalized based on the
environmental reviews and the results of the land acquisition efforts. Land acquisition
efforts during predesign and design will be significant.

—  WWTP and pump station shutdowns - Shutdowns will need to be identified and coordinated
with the O&M staff.

Technical specifications. Technical specifications for the BelImont Conveyance Project should be
developed during final design.

In addition to the items listed above, the following additional assessment, investigations and studies
are recommended.

7-2

Geotechnical. Additional geotechnical investigations will be required to support the Belmont FM
Rehabilitation.

Seismic retrofit evaluation. Seismic assessments will be required at BPS and SCPS to reflect the
new California Building Code seismic requirements and any changes in the pump station
conditions.
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Limitations

This document was prepared solely for Silicon Valley Clean Water (SVCW) in accordance with
professional standards at the time the services were performed and in accordance with the contract
between SVCW and Brown and Caldwell dated December 20, 2016. This document is governed by
the specific scope of work authorized by SVCW; it is not intended to be relied upon by any other party
except for regulatory authorities contemplated by the scope of work.

Further, Brown and Caldwell makes no warranties, express or implied, with respect to this document,
except for those, if any, contained in the agreement pursuant to which the document was prepared.

All data, drawings, documents, or information contained this report have been prepared exclusively
for the person or entity to whom it was addressed and may not be relied upon by any other person or
entity without the prior written consent of Brown and Caldwell unless otherwise provided by the
Agreement pursuant to which these services were provided.
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Appendix A: South Bayside System Authority Pump
Station Pre-Design

Freyer & Laureta, September 2013
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