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Executive Summary

The Redwood City Pump Station (RCPS) is a new pump station that will replace the existing pump
station at its current site near the Redwood City police station to accommodate future projected
flows and changes in the overall Silicon Valley Clean Water (SVCW) Conveyance System. This RCPS
Project Planning Report is intended to be used for several purposes including: documenting the
status of RCPS Project development for use when the RCPS Project design is funded, fulfilling State
Revolving Funding (SRF) planning loan compliance and construction loan application requirements,
and as background information should the RCPS Project be completed through the use of a
design/build method of project delivery. The RCPS Project Planning Report discusses the RCPS
Project’s background and purpose, setting, compiled data and assumptions, project specific
analyses completed to date, the selected RCPS 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 District [WBSD]) to the
SVCW wastewater treatment plant (WWTP). Four pump stations convey flow to the SVCW WWTP
through the conveyance system force main (FM): Belmont Pump Station (BPS), San Carlos Pump
Station (SCPS), 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 2040 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, repurposing, or elimination 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 re-purposing 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)

Recommended RCPS Project

The proposed Conveyance System Project includes upgrades and improvements at many of SVCW’s
existing conveyance facilities, and also involves construction of new facilities. This Project Planning
Report is focused on the improvements at RCPS, which is one component of the proposed
Conveyance System Project, and is referred to herein as the RCPS Project. The proposed RCPS
Project includes major upgrades and improvements to maintain long-term operation of the pump
station and conveyance system. The existing pump station building would remain on the site and be
repurposed to house the new electrical equipment, standby power generator and other ancillary
items needed for the long-term operation of the new pump station. A proposed layout of the
upgraded pump station is shown on Figure ES-2. A new pump station structure would be constructed
adjacent and to the west of the existing RCPS building and would include coarse screening of the
wastewater flow and two new wet wells that contain dry weather and wet weather pumps. Coarse
screens, with bar spacing of approximately 0.75-inches, will be located at this pump station to
remove large solids, rags and debris that are contributed by the jail facilities upstream. Coarse
screening is included in this component to protect the pumps from clogging.

Additional above grade improvements include installation of surge control tanks, screenings building,
chemical storage facility, fuel tank, exterior facade upgrades to the existing pump station building,
flood protection improvements, onsite storm water management, seismic building upgrades, security
fencing and lighting, and limited landscaping (if space allows). New facilities that would be placed
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within the existing RCPS building include a chemical addition, chemical odor scrubber, exhaust fans,
electrical equipment and a standby power generator.

SCREENING BUILDING
SURGE TANKS

4/

Figure ES-2. Overall RCPS layout - plan view

The RCPS will be capable of pumping flows from the Redwood City collection system to the gravity
pipeline Bair Island Inlet Structure (BIIS). Combined flow from the RCPS and the rest of the
conveyance system will flow by gravity to the WWTP, where the RLS will pump flow from the gravity
pipeline into the WWTP Headworks facility. This represents a change from existing conditions and
previous plans for the conveyance system, which required the RCPS to pump into the combined
force main that leads to the WWTP, with no sections of the conveyance system utilizing gravity flow.

Additionally, there will be operational changes at the RCPS. During wet weather events, the MPPS
will pump to the RCPS (as opposed to the BIIS via the 48-inch force main), and the RCPS will pump
Redwood City and re-pump flows from WBSD to the BIIS. This approach is needed because projected
flow increases for the City of Menlo Park will increase flow and velocity in the 33-inch force main
between the MPPS and the RCPS thereby increasing head loss. To convey wet weather flows from
the MPPS to the BIIS (via the 48-inch force main), the MPPS would require a significant increase in
pump size to overcome increased head loss, resulting in the need for a new larger pump station. In
addition to the requirement for larger pumps, there is concern about the existing 33-inch force
main’s ability to reliably operate at pressures in excess of 20 pounds per square inch (psi). By re-
pumping the MPPS flow at RCPS, the overall pressure in the 33-inch force main will be reduced,
allowing for postponement of the rehabilitation of the 33-inch segment of force main and allows
reuse of the existing MPPS rather than constructing a larger pump station.
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Each wet well at the RCPS could consist of four submersible pumps: two five (5) mgd pumps and two
20 mgd pumps in each wet well, for a total of eight pumps. The combination of eight pumps
operating would convey 60 mgd from both the Redwood City and Menlo Park collection systems (via
the MPPS) during Peak Wet Weather Flow (PWWF).

Project Schedule and Budget

The schedule of work for the RCPS was developed as part of the proposed Conveyance System
Project schedule. Currently, design development for the RCPS is scheduled to begin in April 2017.
Bid and award of the RCPS will occur in March 2019. Construction will begin in April 2020 and be
complete in February 2023.

Brown and Caldwell (BC) developed a Class 3 cost estimate (as defined by AACE International) for
the new RCPS in April 2016. The capital costs were originally developed in 2016 dollars, but were
escalated to 2021, which is the midpoint year of construction. Table ES-1 summarizes the
construction costs, soft costs, 2016 capital costs, and escalated capital costs for the new RCPS.

ES-1. RCPS capital cost

Total Net Cost
Total Construction Cost $19.6M
Contingency and Soft Cost Subtotal (25% and 43% of Construction $4.9M
Cost) $8.4M
2016 Capital Cost $32.9M
2021 $40.0M
Market Fluctuation Ranges! $38.8M - $43.6M

1. Market fluctuations developed by SVCW. Source: SVCW Conveyance System Construction Cost Analysis, Front of Plant, Revision
Date: April 22, 2015, Revision 28b.

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, overall wet well dimensions, available pump
manufacturers, capacity of each bar screen, odor control sizing and hydraulic transient analysis.
Additional design aspects to consider include equipment removal and maintenance access, site
grading, architectural features to match the surrounding area, and storm water management.
Additionally, the flow rate at which WBSD flow will need to be repumped at the RCPS will be reviewed
as part of predesign. Construction sequencing must be planned carefully so that the transition from
the existing RCPS to the new RCPS is done with minimal disruption to the Redwood City collection
system and the conveyance system. In addition, further geotechnical, overall pump station condition
and seismic retrofit evaluations are recommended to progress the design.
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Introduction

This Project Planning Report discusses the RCPS Project, under which the RCPS will be replaced to
reliably pump dry weather flow from Redwood City, and wet weather flows from Redwood City and
the WBSD to the WWTP. The RCPS is one component in the proposed Conveyance System Project;
other projects are discussed in separate Project Planning Reports.

The RCPS 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 RCPS 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 proposed Conveyance System and RCPS Project’s background and
purpose.

o Section 2 - Setting: The RCPS 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: RCPS Project specific analyses including alternatives
analysis, siting evaluation and hydraulic analysis.

o Section 5 - Selected Project Description: Selected RCPS Project description including a written
description of the recommended RCPS Project alternative, major components, conceptual
drawings, process and instrumentation drawings, design criteria, major equipment, useful life of
the RCPS 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.

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 member agencies include the cities of
Belmont, Redwood City, and San Carlos, and the 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).

| |
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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.

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 (ILS)
located at the WWTP, and an approximately nine-mile-long force main. 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 WWTPs. 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 Sewage Treatment Facility and the BelImont/San Carlos Joint
Sewage Treatment Facility separately discharged effluent to San Francisco Bay. The Redwood
Shores Treatment 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 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 force main. 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.

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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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 force main. Design for a new pump station and direct connection force main on the west side
of U.S. Highway 101 finished in 1973. The force main consisted of two segments. The first was from
the new BPS to the point of the future connection to the 54-inch force main. This section was 1,200
feet 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 West Bay Sanitary District service
area. In November 1975, the members of the SCSP JPA and West Bay Sanitary District (previously
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 service area necessitated expanding the conveyance system to connect
WBSD. Design of a 2.7-mile-long 33-inch diameter reinforced concrete pipe force main 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 force main system, as the additional WBSD flows were not
anticipated in the original force main head loss and pressure calculations.

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

Table 1-1. Existing force main location, size and length

Pipe Inside Length!
Diameter
(ID) Year Builtand | Age of Pipeline

Segment Location (in) 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 RCP 46 12,950 2.45
1971

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

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

WSCL/C2

1971

5 Between Belmont “T” and SBSA 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 feet 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.
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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) RCPS and the (1974) BPS 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

Existing Pump Station Enlarged, New or
Pump Station Operational Modified Years in Service
MPPS 1982 1990 35
RCPS 1971 1982 46
SCPS . 1982 35
(new)
BPS 19741 1982 43

1. 1974 is based on the date of the force main 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.

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 force mains and pump stations used in the ASCE report.

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

Useful Life
Component (years)
Force Mains 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.
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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 the majority of the 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.

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 flow equalization facility, 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 ILS are in varying states of
condition, ranging from poor to very poor. Despite system-wide repairs and regular maintenance, the
pump stations are in need of 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
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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 wastewater treatment 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 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 feet.
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
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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 receiving lift station) will be built to pump the wastewater from about 60
feet below grade to the new Headworks.

1.3.3 Headworks

A Headworks facility will be constructed downstream of the receiving lift station 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 receiving lift station 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 the 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.
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:

— 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.

| |
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= New Force Main

= = = = New Gravity Sewer

Figure 1-1. May 2014 Predesign proposed SVCW conveyance system

Following submittal of the Administration Draft, SVCW decided to place the design of the Conveyance
System on hold. Technical work on the pump station predesign was stopped due to the evaluation of
gravity tunnel/interceptor alternatives. The alternatives consisted of varying combinations of pump
stations, gravity tunnel, 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, the 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). 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 the 2014 preliminary design of the
conveyance pump stations and the proposed Conveyance System Project as of November 2016.

Table 1-4. Pre-design vs. proposed Conveyance System Project elements comparison

Pre-design Proposed Conveyance System Project
Pre-design Project element (2014) (2016)
Pipes
Segment 1 Force Main » Replacement or rehabilitation of « No changes to Segment 1 force main under
Segment 1 force main. current project. Rehabilitation to occurin
the future.
Segment 2 Force Main » Replacement of Segment 2 force main |« Part of Segment 2 replaced with 48-inch
with new 48-inch force main. 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 |« Segment 3 will be completely replaced with
with new 63-inch force main. gravity pipeline.
36-inch Gravity Line » New 36-inch gravity line fromBPSto |+ The 36-inch gravity line will no longer be
SCPS. BPS flows to be pumped by installed. Existing 24-inch and 54-inch force
SCPS. mains will be rehabilitated and convey flow
from BPS to the gravity tunnel.
1
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Table 1-4. Pre-design vs. proposed Conveyance System Project elements comparison

Pre-design Proposed Conveyance System Project
Pre-design Project element (2014) (2016)
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 will be eliminated. A connection BPS will be rehabilitated and convey flow to
BPS will be made from the Belmont the gravity pipeline at the old SCPS site.

collection system for conveyance to
SCPS.

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 RCPS Project objectives and the expected benefits for RCPS Project.

1.5.1 Objectives

The objectives of the RCPS Project are:

o Provide major upgrades and improvements to maintain long-term operation of the pump station
and conveyance system. Currently, RCPS 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 Provide adequate access to RCPS. Access to the site is currently limited when flooding from
storm events and/or king tides occurs near the Maple Street entrance.

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.

e Provide the ability to pump flows from MPPS during future projected Year 2030 wet weather

1.5.2

The

1-10

flows. Currently, flows are conveyed by a 33-inch force main into a larger combined force main,
and subsequently to the WWTP. With flows increasing in the future, the force main (Segment 1)
between MPPS and RCPS would require rehabilitation and a new pump station at MPPS to
reliably convey flow to the future gravity pipeline of the proposed Conveyance System Project. By
conveying flow from MPPS to RCPS during wet weather events, the pressure within the Segment
1 force main is reduced allowing the Segment 1 force main rehabilitation to be delayed into the
future and MPPS to be rehabilitated rather than replaced. Delaying the Segment 1 force main
and eliminating the need for a new MPPS provides a significant cost savings to the overall
conveyance system program.

Benefits

benefits of the RCPS Project support the proposed Conveyance System Project objectives:
Easier, more efficient and effective operation and maintenance of facilities

Brownsw Caldwell :

RCPS PPR-Final-20170331.docx



SVCW Conveyance System Program

Redwood City Pump Station Project Planning Report Section 1

o Improved safety with better access to operate and maintain facilities

« Lower 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

« Allows force main rehabilitation between MPPS and RCPS to be deferred to a later date

o Allows MPPS to be rehabilitated, instead of requiring a new pump station, with a reduction of
pump size due to re-pumping of wet weather flows at RCPS

o Allows SVCW to permanently remove the current booster station at SCPS from service
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Section 2

Setting

The following section describes the area where the RCPS is located, adjacent facilities and other
features (hydrologic, geologic, topographic, etc.) that impact the RCPS Project.

2.1 Physical Setting

The existing RCPS is located at the end of Maple Street in Redwood City, adjacent to US Highway
101 (US-101). The pump station serves the City of Redwood City, the largest Member Agency of
SVCW, and the portions of unincorporated San Mateo County that are connected to the Redwood
City collection system.

The existing facility was originally constructed in 1969, updated in the early 1980s, with additional
improvements completed in the mid-1990s. The existing pump station is to be replaced with a new
pump station facility utilizing the same site. The following sections discuss the site constraints at the
RCPS site that will impact the design and construction of the new facilities and considerations as the
design is progressed.

2.1.1 Existing site

The existing pump station is located on a 0.55-acre parcel owned by Redwood City. The site is in a
mixed use developed area and is bordered by the Redwood City police station to the north and east,
US-101 to the south, and Maple Street to the west, as shown on Figure 2-1.

"
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The site consists of the existing pump station building, a Pacific Gas and Electric Company (PG&E)
transformer, electrical equipment, a standby engine generator, and fuel storage tank, six 100-
horsepower (HP) pumps and various underground piping and force main connections, and biofilters
for odor control, all of which are surrounded by a chain-link fence.

The site is secured with chain-link fence with two gates providing access from Maple Street. It is
currently graded to drain away from the pump station building with the exception of the small
chemical delivery area, which has a berm around it and a drain near the building.

2.1.2 Site features and considerations

The elevation of the RCPS site, buildings, and critical operational equipment will be evaluated during
final design and adjusted as necessary to be above expected flood levels associated with the
100-year flood level, king tides and sea level rise as a result of climate change. The 100-year flood
level will be determined using Federal Emergency Management Agency (FEMA) maps. The Maple
Street area has experienced flooding as a result of king tides, particularly near the entrance to
Docktown, which has seen several feet of flooding and can be further compounded if these high
tides occur during a rain event. In addition to the 100-year and king tide flood level, the anticipated
sea level rise should be evaluated during final design to determine the impact to the RCPS site and
establish a site elevation to mitigate impact from such a rise. Increasing the elevation of critical
equipment and structures above existing elevation on the order of 18-inches should be considered
during final design.

Currently, the only access to the RCPS site is via Maple Street. SVCW staff has noted that access to
the site is prevented when flooding occurs near the Docktown entrance from storm events and/or
king tides. No provisions are currently in place to maintain access; therefore, final design will
evaluate including a second access point to the site through the Redwood City police station secured
parking lot. Establishing this access point will require coordination with Redwood City staff as well as
Redwood City Police Department (RCPD) representatives to ensure security on both sites is not
jeopardized and traffic flow to both sites is not impacted.

2.1.3 Existing utilities

The area of Maple Street adjacent to the RCPS site and south along US-101 is heavily congested
with underground utilities such as local water, recycled water, sanitary sewer, storm water sewer,
fiber optic, telephone, gas and electrical, as well as larger utility pipelines. Protecting and
maintaining service of all active utilities will be required as part of the RCPS construction and will be
considered during design. The following discussion summarizes the known utilities that will have
direct impact on the RCPS design. The approximate locations of utilities are shown on Figure 2-2
from the Redwood City force main rerouting project. Major utility connections to the RCPS are labeled
in blue below.
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Under the original RCPS configuration, all incoming wastewater flows entered the pump station via a
48-inch diameter gravity pipeline and discharged into a 33-inch force main that transitions into a 48-
inch force main on the south side of the site.

Redwood City is currently in the design stage for a new 60-inch diameter gravity influent sanitary
sewer pipeline to replace the existing 48-inch diameter gravity influent sanitary sewer pipeline. This
60-inch diameter sanitary sewer will be constructed prior to the new RCPS. A turn-out connection will
be included in the design of the RCPS influent piping to convey flow from the 60-inch diameter
influent pipe into the new RCPS (not pictured in Figure 2-2).

As part of the improvements to SVCW’s conveyance system, the existing 48-inch diameter force main
on the downstream side of the RCPS, between RCPS and the north end of Inner Bair Island has been
replaced with a new 48-inch force main.

The 33-inch force main upstream of RCPS that conveys flows from MPPS failed and was leaking. The
pipe was replaced with a section of new 36-inch force main on the southeastern side of the site and

48-inch force main on the northeastern side of the site in 2016 as part of an emergency project. The
new 48-inch force main is connected to the 48-inch force main on Maple Street.

Electrical service is provided by PG&E, and the location of the existing transformer is immediately
outside of the RCPS fence, south of the northern access gate, as shown in Figure 2-2

Potable water service for the RCPS is currently provided from a 12-inch water main on Maple Street.
The existing RCPS does not have recycled water service.

2.2 Institutional Setting

2.2.1 Redwood City General Plan and Inner Harbor Specific Plan

Per the California Governor’s Office of Planning and Research, cities are required to prepare a local
general plan. The Redwood City General Plan was adopted on October 11, 2010 and is the
“pblueprint for what Redwood City will be, a visioning document that guides the growth and
development of Redwood City through 2030.”

A Specific Plan is a tool for the systematic implementation of the General Plan. Redwood City
developed the Inner Harbor Specific Plan (IHSP) to guide proposed developments in the Inner Harbor
area (Figure 2-3). This area consists of approximately 100 acres northeast of US-101 along Redwood
Creek.

The IHSP provides guidelines and vision for the revitalization of the mixed-use Inner Harbor area with
the goal of enhancing the waterfront experience. The plan addresses hazardous contamination,
landscaping and tree planting guidelines, drainage including use of existing wetlands within the area,
and general land use zoning and development. A public draft was released in October 2015 (MIG,
2015) and the public comment period closed on March 4, 2016. A draft of the IHSP was reviewed by
Redwood City Council in May 2016, and additional public meetings were recommended to get more
community feedback on the IHSP.

Unlike many specific plans, the IHSP included only two private development projects. Both property
owners have opted to have their projects reviewed under the 2010 General Plan, rather than wait for
the adoption of the IHSP. Therefore, no further work is currently planned to finalize the IHSP. The
IHSP will be used in draft form to analyze the two projects, and the EIR developed as part of the IHSP
will be used for future infrastructure planning, parks and open space planning, development and
impact fees, and future environmental impact analyses. The IHSP area includes the RCPS site, and
guidelines in the IHSP may be of significance to the RCPS design and construction. SVCW, as a
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public agency JPA, is not subject to certain local land-use plans, policies and regulations (i.e., zoning
and building codes, general plans, specific plans, and other planning and building laws), including
those of its Member Agencies, under the doctrine of “intergovernmental immunity” which effectively
means that a public agency implementing its basic mission and purpose does not need to obtain
land use or other entitlements from other public agencies. Nevertheless, in the exercise of its
discretion and in the interest of working cooperatively with local jurisdictions, the guidelines in the
Redwood City General Plan and the IHSP will be considered with regards to the RCPS above grade
structure and landscaping.

Redwood City staff have noted that a finish matching the adjacent Redwood City police station would
likely be preferred for the above grade structure. Additionally, site landscaping should meet Redwood
City’s storm water requirements which include minimizing impervious surfaces and treating storm
water using landscaping.

2.2.2 Current and future nearby development plans

There are several planned developments within the Inner Harbor area. As discussed in the previous
section, there are two private development projects, as well as some public developments and
proposed open spaces. The list below summarizes development projects in the Inner Harbor Area
that may affect the site. The locations of these projects are shown on Error! Reference source not
found..

o Open Space-Wetland, Open Space - Land, and Water Dependent Development-1: The current
land use for these areas west of the RCPS are a marina and live-aboard housing property. The
site will be converted to support wetlands restoration, water-oriented recreation and plan for
potential impacts to sea level rise (MIG, 2015).

o Blomquist Street extension: As development in the Bayfront Area continues, the extension of
Blomquist Street westward and across Redwood Creek will be necessary to increase circulation
in the area and provide additional access to the Inner Harbor area. Redwood City does not have
an established time for this project and Redwood City staff have indicated it is not a near-term
development project.

o Inner Harbor-1: This project involves the construction of residential units and open space on the
site formerly occupied by open storage, and includes a Bay Trail connection along the waterfront.
This project is being reviewed under the 2010 General Plan, for which a General Plan
Amendment is required. The most recent planning meeting for this project was on November 15,
2016. The Planning Application Submittal was deemed incomplete. The project is in the initial
planning and development stage and actual project construction timeframe is not currently
known.

« Inner Harbor-2: This project involves the construction of office buildings and open space.
Development on this site will consist of four seven-story buildings with associated parking and
landscape improvements. This project is being reviewed under the 2010 General Plan, for which
a General Plan Amendment is required. The most recent planning meeting for this project was
on November 15, 2016. The Planning Application Submittal was deemed incomplete.

Long-term development projects and concepts will likely result in increased traffic around the site
and a greater public visibility potential for the site.

| |
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Figure 2-3. Redwood City development projects and plan areas
(Source: MIG, 2015)

2.3 Interproject Setting

RCPS is connected to the proposed Conveyance System Project in two locations.

The MPPS is located at the southernmost point of the SVCW conveyance system. An existing 2.7-
mile, 33-inch force main (Segment 1 in Figure 2-4 connects the MPPS to the RCPS. The Segment 1
force main that connects the two pump stations will not be replaced as part of the proposed
Conveyance System Project. The new RCPS will be built next to the existing RCPS, with the existing
RCPS building repurposed to house auxiliary equipment that supports the new pump station. During
dry weather flow, RCPS will pump flows from the Redwood City collection system to the gravity
pipeline BIIS. Combined flow from the RCPS and the rest of the conveyance system will flow by
gravity to the WWTP, where the RLS will pump flow from the gravity pipeline to the WWTP Headworks.
This represents a change from existing conditions and previous plans for the conveyance system,
which required the RCPS to pump to the WWTP through the combined force main with no sections of
the conveyance system utilizing gravity flow.

Operational changes are proposed at the RCPS. During wet weather events, the new RCPS will pump
flows from both Redwood City and WBSD. Projected flow increases for the WBSD will increase flow
and velocity in the 33-inch force main between the MPPS and the RCPS thereby increasing head
loss. To convey future projected flows from the MPPS through the Segment 1 force main and
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throughout the conveyance system, the MPPS would require a significant increase in pump size to
overcome increased head loss. The larger pumps would require modifications to the MPPS wet well,
and will likely result in the need for a new pump station at this site, rather than rehabilitation.

In addition to the requirement for larger pumps, there is concern about the existing 33-inch force
main’s ability to maintain pressures greater than 20 psi. During recent wet weather events, a
pressure of 29 psi was recorded in the 33-inch force main. While higher pressures may be
permissible for a short period, it is unknown whether the force main can withstand extended periods
of higher pressure. Additional investigation and determination of the maximum allowable pressure in
the 33-inch force main will be completed during subsequent design.

By pumping the MPPS flow from the RCPS, the overall pressure in the 33-inch force main will be
reduced, allowing for rehabilitation of the MPPS versus a new MPPS, and postponing the Segment 1
force main rehabilitation into the future.

A new 36-inch and 48-inch force main was installed at the RCPS site in the winter of 2016 following
a failure in the existing force main. Previously, the 33-inch force main from MPPS (Segment 1, Figure
2-4) combined with the discharge from the RCPS at a tee, and the combined flow from the MPPS and
RCPS entered a 42-inch force main on the south side of the RCPS. The 42-inch force main failed and
the replacement force main was re-routed to the north side of the RCPS. A 36-inch force main was
installed upstream of the RCPS discharge, and a 48-inch force main was installed for combined
flows from the MPPS and RCPS. A tee was built on the rerouted 36-inch force main to provide a new
MPPS connection downstream of the RCPS’s influent screens in the future as shown in Figure
2-2and Figure 2-5.

w Existing Force Main

O Conveyance System
Facility

Figure 2-4. SVCW existing conveyance system
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Figure 2-5. New RCPS site layout

Currently between the RCPS and the existing SCPS, is a 2.5-mile, 48-inch force main pipeline. The
southern portion of this force main, between the RCPS and the northern end of Inner Bair Island, was
built in 2015 to replace the original force main and will be incorporated into the proposed
Conveyance System Project. The remaining 0.8 miles of the original 48-inch pipeline, from Inner Bair
Island to the SCPS will be replaced by the gravity pipeline project that starts at the north end of Inner
Bair Island and terminates at the RLS. The new RCPS will discharge and connect into the 48-inch

force main on the north side of the site, as shown in Figure 2-2.
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Section 3

Compiled Data and Assumptions

This section summarizes the data compiled as of January 2017 and assumptions for the RCPS
design, such as flow data, planning parameters and previous studies related to 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 the proposed Conveyance System Project, but are still applicable to the
RCPS design.

3.1 Flow Data

The existing and future design flows, as of January 25, 2017, are summarized in Table 3-1 in million
gallons per day (mgd). The 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
the MPPS and RCPS.

Table 3-1. RCPS design flow rates

Existing Future (2040)
Minimum Flow ADWF PDWF ADWF PDWF PWWF
Pump Station (mgd)! (mgd)? (mgd)? (mgd)3 (mgd)* (mgd)s
MPPS N/ A6 N/ A6 N/ A6 N/A8 N/ A6 22
RCPS 0.9 4.5 11.1 8.0 14.5 38
Total 0.9 4.5 11.1 8.0 14.5 60

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 SCADA output from each pump station.
3. ADWF 2040 flow rates are from Table 5-9 of Technical Memorandum (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.

6. Flows below 14 mgd from MPPS are not shown in Table 3-1 since they are not conveyed through RCPS.

The design flows range from 0.9 mgd at minimum flow to 60 mgd at the PWWF. The ADWF is
approximately 8.0 mgd. When the flows from MPPS exceed approximately 14 mgd, Segment 1
pressures exceed 20 psi when pumping MPPS flows to BIIS. At this flow rate, WBSD flows would be
diverted through the new 36-inch tee into the RCPS downstream of the screens. The RCPS pumps
will convey the combined flow from Redwood City and Menlo Park to the gravity pipeline BIIS. During
dry weather events where Menlo Park flows are less than 14 mgd, the MPPS would pump the flows

directly to the 48-inch force main downstream of RCPS. As previously discussed diverting the wet
weather MPPS to RCPS allows rehabilitation of Segment 1 pipelines from MPPS to RCPS to be
postponed and decreases the size of the pumps required at MPPS. Hydraulic analysis utilizing this
flow data is provided in Section 4.
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3.2 Project Planning Period

The planning period for the RCPS is 50 years, which is typical for a municipal facility. For further
information on the life cycle analysis completed for the RCPS Project, see Section 7.

3.3 Summary of Field Investigations

The following section summarizes field investigations and surveys completed to support the RCPS
design.

3.3.1 Contaminated and hazardous materials survey

Field investigations at RCPS were conducted to collect samples to determine the presence of
contaminated materials, specifically asbestos, lead, Polychlorinated biphenyl (PCB), and mercury.
Additionally, a hazardous materials study was previously conducted to identify potential
environmental conditions 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 RCPS was conducted on July 26,
2012 by Forensic Analytical, as summarized in TM 3.1 - Field Investigation Summary (BC, 2013a;
Appendix A). Asbestos was not found on the RCPS site. However, lead was found in seven out of 11
of the paint samples tested.

A visual inspection of RCPS 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 RCPS fall within one of three categories: suspect PCB-containing
waste, universal waste, and other hazardous waste materials. These items are summarized in Table
3-2.

Table 3-2. Hazardous waste inspection summary for RCPS

Waste Found at

Category Type Redwood City PS

Electrical switch gear/transformers (wet type) Yes
Suspect PCB-containing waste

Fluorescent light fixture ballasts Yes

Lead acid batteries Yes
Universal waste Light bulbs/tubes Yes

Miscellaneous chemicals and cleaning Yes

supplies

Various oils Yes

Oily rags Yes

Diesel fuel Yes
Other hazardous waste

Generator (oil, fuel, coolant) Yes

Sodium hypochlorite Yes

Bio hazard waste No

|
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Based on the materials found and their locations, the following are recommendations for handling
the asbestos, lead, and PCBs at RCPS, according to local, state, and federal safety standards:

o 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 Division of Occupational Safety and Health (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, utilize 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 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.

3.3.1.2 Hazardous materials study

A hazardous materials study was conducted for the MPPS 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 RCPS
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 construction bid documents and cost estimates.

Based on the study, a former leaking underground storage tank (LUST) was located on the property;
however, the tank was removed in 1994 (Cornerstone Earth Group, 2016). Also, a sodium
hypochlorite spill and a sewage spill were previously reported. According to the Phase |
Environmental Site Assessment Report, the potential impacts of the LUST and spills on the RCPS
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 RCPS
site to a depth of 50 ft in June 2012 (Jacobs Associates, 2013; Appendix B). 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
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the test borings to evaluate their physical characteristics and engineering properties. In addition to
the test boring, Jacobs reviewed historical geotechnical investigations on the RCPS Project site.

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 C).
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 (V&A Consulting Engineers, Inc., 2014; Appendix D) was performed at
RCPS by BC’s subconsultant, V&A Consulting Engineers, Inc. (V&A). 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 state the soil resistivity
at a depth of five to 20 feet ranges from 109 ohm-cm to 1,607 ohm-cm. The saturated soil resistivity
of the sample was 1,200 ohm-cm. These soils are considered moderately corrosive to very highly
corrosive to metal piping. Corrosion control measures are further discussed in Section 5.

3.3.4 Noise survey and regulations

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

The Redwood City Noise Ordinance is contained in the Municipal Code Chapter 42 “NOISE
REGULATION” and establishes allowable hours of construction and noise limitations. The following
are deemed to be excessive and unreasonable noises:

o Noise levels generated by construction activities, including demolition, alteration, repair or
remodeling of or to existing structures and construction of new structures on property within the
City, at more than 110 decibels (dB) measured at any point within a residential district of the City
and outside of the plane of said property.

« Noise levels generated by an individual item of machinery, equipment or device used during
construction activities at more than 110 dB measured within a residential district of the City at a
distance of twenty-five feet (25') from said machinery, equipment or device. This includes
demolition, alteration, repair or remodeling of or to existing structures and construction of new
structures on property within the City, If said machinery, equipment or device is housed within a
structure on the property, then the measurement shall be made at a distance as near to twenty-
five feet (25') from said machinery, equipment or device as possible.

o The adjacent land uses include the Redwood City police station, which is approximately 55 feet
east of the RCPS; the Maple Street Shelter, which is approximately 170 feet northwest of the
pump station; and the San Mateo County Women'’s Jail, which is located approximately 270 feet
northwest of the pump station. To the south of the pump station is US-101. Noise levels were
measured in the vicinity of the RCPS. The average noise level during daytime hours at the shelter
was 56 dBA Leq. Average nighttime noise levels along US-101 in this area are about 10 dBA
lower than daytime levels. It is assumed that the noise increase from existing levels would be
less than 5 dBA, which would constitute a less-than-significant increase. Since all improvements
at RCPS would be within the building, the RCPS Project improvements are not expected to result
in a measurable contribution to the overall noise, which is dominated primarily by traffic along
Us-101.

The pump station would be constructed over a 24-month period. Tie-ins and the last part of
construction would need to be done during low-flow conditions (i.e., generally April to October).
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Construction activities would occur between the hours of 7:00 a.m. and 6:00 p.m. on weekdays, with
the exception of some work, such as electrical switchovers and piping connections completed at
night during low flow periods.

The maximum worst case day for construction at RCPS 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, but some weekend work
may be needed to complete installation of key components.

The Redwood City noise ordinance does not include noise limits that regulate noise from mechanical
equipment. However, based on the ambient noise surveys conducted in 2012, 2013, 2014, and
2016 (SVCW, 2016), the calculated operational noise from the proposed improvements would be at
or below ambient noise levels.
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Project Specific Analyses

This section discusses the alternatives analysis, site evaluation, and hydraulic analysis conducted for
the RCPS.

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. 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 RCPS predesign.

The CSMP evaluated pump station types and standard design features for the RCPS. The evaluation
consisted of a comprehensive survey of current wastewater industry practices and lessoned learned
with a review of literature provided by wastewater industry associations and professionals.

The standard CSMP pump station design features included the following:

o Two sets of submersible pumps with variable frequency drives (VFDs) to accommodate the dry
weather and wet weather flow range

o Dual self-cleaning trench style wet wells to allow one wet well to be taken out of service during
dry weather

o Automated bar screen upstream of pumps to remove large debris

o Corrosion control including wet well lining of exposed surface to the wastewater and adequate
ventilation

o Security for the site and buildings

o Surge control to protect the force main

o Sound attenuation that meets local noise requirements

o Standby power with diesel fuel storage

The CSMP provided conceptual-level guidance on a number of requirements for the pump stations.
The CSMP also identified a number of items that require further refinement. A summary of the
refinements that BC is recommending, for the proposed Conveyance System Project that differs from
the CSMP, is provided below:

o Pump selection. The CSMP recommended uniform or same-size pumps for each individual pump
station, but also recommended that the predesign phase evaluate in more detail the use of
multiple pump sizes at each pump station. BC recommends that both dry weather and wet
weather pumps, using two different sized pumps, be provided to accommodate the range of
flows.

o Grinding/screening. The CSMP recommended grinders upstream of each wet well. Grinders will
not be provided. RCPS will include bar screens to remove debris greater than 0.75-inch. The dry
weather pumps will also be grinder or chopper pumps.

o Wet well approach conditions. Within the CSMP, grinder vaults were located adjacent to the wet
well with minimal distance of straight pipe separation. BC recommends that a minimum
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separation of five to ten pipe diameters between the screening structure and the junction
structures be provided.

o Wet well and pump configuration. The CSMP recommended a pump station configuration
assuming the same sized pumps in dual wet wells prior to selection of the proposed Conveyance
System Project. BC recommends dual wet wells with a pump configuration of dry weather pump,
wet weather pump, dry weather pump, and wet weather pump be provided. The configuration is
further discussed in Section 5.

o Wet well operation. The CSMP recommended that an automated self-cleaning cycle be
evaluated. BC recommends that the cleaning cycle be manual such that the operator can adjust
the flow and velocities to maximize cleaning potential.

o Equipment (pump) removal. The CSMP recommended hatches be provided directly above each
pump for installation and removal. BC also recommends that submersible pump removal be
accomplished by a movable gantry crane through these hatches.

e Pump monitoring and control. Pump monitoring and control will conform to SVCW’s Automation
Standards and provide monitoring and control to support a single ten-hour shift, seven days a
week. The remote pump station will typically be unmanned 24 hours per day 7 days a week
except for the necessary maintenance activities.

o Hydraulic transient (surge) control. The CSMP recommended a combination of pressurized surge
tanks and sewage vacuum relief valves on each tank and the force main. Hydraulic transient
analyses will need to be performed to finalize the surge control design.

« Standby power. Standby power will be provided at each pump station and housed within the
existing RCPS building.

« Site access. Site access and turn around requirements will be coordinated with SVCW, local
agencies and cities, the fire marshal and local businesses.

Further design details are provided in Section 5.

4.2 Siting evaluation

The selection of the proposed Conveyance System Project did not affect the RCPS location.
Therefore, no further analyses were completed to modify the new RCPS’s site.

4.3 Hydraulic Analysis

BC modeled the SVCW conveyance system using InfoWater V10.0 by Innovyze, Inc. (InfoWater) both
during the predesign in 2014 and after the 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 (BC, 2013), though it should be noted that these analyses discussed in TM 6.1
assume the entire conveyance system would consist of a force main. Model runs completed for the
original Conveyance System Predesign included combinations of the following elements:

|
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« 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 psi.

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

o Headworks. The new pump stations will need to operate with the existing inlet structure and
Headworks at the SVCW WWTP. The new Headworks will have a hydraulic grade approximately
6 feet higher than the existing inlet structure with an assumed water surface elevation of 106 ft
National Geodetic Vertical Datum 1929 (NGVD29) + 100 ft.

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. The recommendations
discussed in this Project Planning Report are for the new RCPS 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 RCPS operations

As discussed in Section 2.3, operational changes are proposed at the RCPS and MPPS. For dry
weather flows, the MPPS will pump directly to the gravity pipeline BIIS. During wet weather flows, for
reasons described earlier, the MPPS will pump to the RCPS, where the flows will be re-pumped by the
RCPS to the BIIS.

As part of the update to the hydraulic model following selection of the proposed Conveyance System
Project, BC modeled the PWWF in Segments 1 and 2 of the conveyance system force main (see
Figure 2-4). The first scenario evaluated single pumping, i.e. the MPPS pumps wet weather flows
from the WBSD directly to the gravity tunnel Bair Island inlet structure. Results from the hydraulic
model are presented in Figure 4-1.
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FM Hydraulic Profile: Proposed Project, Single Pumping
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Figure 4-1. Conveyance system hydraulic profile, PWWF, single pumping
Notes:

. The Alt 4BE FM line represents the elevation of the force main between the MPPS, RCPS and BIIS 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/gravity tunnel.

. PWWEF line represents the hydraulic grade during PWWEF, i.e. the maximum expected hydraulic grade in the force main between
the MPPS and RCPS and the RCPS and BIIS/gravity tunnel.

. The ADWF line represents the hydraulic grade during ADWF, i.e. the hydraulic grade expected under normal operating conditions
in the force main between the MPPS and RCPS and the RCPS and BIIS/gravity tunnel.

. 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.

Under this scenario, pressure at the discharge side of MPPS is 45 psi. Pressure in Segment 1 of the
force main exceeds 20 psi for the entirety of the alignment. Based on early discussions with SVCW,
the upper pressure limit of Segment 1 was 20 psi to maintain safe operating pressures and prevent
damage to the force main. Without rehabilitation, Segment 1 cannot maintain pressures at this level.

BC also modeled a pumping scenario in which wet weather flows from the WBSD are pumped to the
RCPS, combined with Redwood City flows, then pumped to the BIIS. Results of re-pumping WBSD
flows at RCPS during wet weather events are presented in Figure 4-2.
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FM Hydraulic Profile: Proposed Project, Double Pumping
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Figure 4-2. Conveyance system hydraulic profile, PWWF, double pumping

Notes:

. The Alt 4BE FM line represents the elevation of the force main between the MPPS, RCPS and BIIS 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/gravity tunnel.

. PWWEF line represents the hydraulic grade during PWWEF, i.e. the maximum expected hydraulic grade in the force main between
the MPPS and RCPS and the RCPS and BIIS/gravity tunnel.

. The ADWF line represents the hydraulic grade during ADWF, i.e. the hydraulic grade expected under normal operating conditions
in the force main between the MPPS and RCPS and the RCPS and BIIS/gravity tunnel.

. 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.

By utilizing the RCPS to re-pump wet weather flows from the WBSD to the BIIS, pressure in

Segment 1 remains below 20 psi, which is within permissible operational ranges for the force main.
At a wet weather flow of approximately 14 mgd, the pressure within Segment 1 starts to exceed the
pressure limit of 20 psi if pumped from MPPS to the BIIS. Therefore, to limit Segment 1 pressures to
20 psi, flows will be diverted to RCPS using control valves. Pumping of WBSD flows at RCPS to the
BIIS is required if Segment 1 is not rehabilitated. For dry weather flows, MPPS does not need to be
diverted to RCPS. Segment 1 pressure limitations and associated flow rate will be finalized during
subsequent design.

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. The range of flow and system pressure
between minimum and PWWEF is large; therefore, the pump stations will be equipped with separate
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dry weather and wet weather pumps alternately placed together in new, dual wet wells. In addition to
needing to pump both dry weather and wet weather flow from Redwood City, the RCPS needs to
pump wet weather flow from the MPPS. Table 3-1 shows the range of flow that the RCPS needs to
pump is 0.9 mgd to 60 mgd. This significantly extreme range of flow requires two sets of pumps. One
set of pumps for the dry weather flow and one set of pumps for the wet weather flow. Figure 4-3 and
Figure 4-4 show the dry weather and wet weather hydraulic analysis and pump selection. Table 4-1
summarizes the results of the pump selection analysis.

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

Predesign Pump Model PDWF1/ Peak Flow | Head at
Pump Selection Pump Size and HP PWWF MDWF2 | perPump | PDWF | Pressure?

Vaughan submersible

Dry Weather Four 16-inch Impeller, .

Pumps chopper pump, Model 50-HP Pumps 14.5mgd | 0.9 mgd 4.8 mgd 34 feet 21 psi
SE10R

Wet Weather Flygt Model C3531 Four 27- inch Impeller, .

Pumps submersible pumps 400-HP Pumps 60.0mgd N/A 12.7 med 77 feet 33psi

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 Preferred Operating Range (POR) of the pumps as shown in the shaded regions within
Figures 4-3 and 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 Figures 4-3 and 4-4 in
red, green and purple shaded regions, respectively.

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. Following selection of the proposed
Conveyance System Project and incorporation of gravity flow from the BIIS to the WWTP, a new
hydraulic transient analysis was not completed and will be required during subsequent design of the
proposed Conveyance System Project.

|
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Figure 4-3. RCPS system and pump curves - dry weather
Notes:
. Figure represents the four dry weather operational pumps at the MPPS (three duty, one standby).
. The solid lines represent the pumps operating at 100% capacity, the blue line is 3 pumps, green is 2 pumps, and black is one pump.
. Dashed lines represent the pumps operating at reduced speeds, 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, and three pump in red, green, and
purple, respectively. Operation within the pump’s POR under normal operation conditions will extend the life of the pumps.
1
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Figure 4-4. RCPS system and pump curves - wet weather
Notes:
. Figure represents the four wet weather operational pumps at the MPPS (three duty, one standby).
. The solid lines represent the pumps operating at 100% capacity, the blue line is 3 pumps, green is 2 pumps, and black is one pump.
. Dashed lines represent the pumps operating at reduced speeds, 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, and three pump in red, green, and
purple, respectively. Operation within the pump’s POR under normal operation conditions will extend the life of the pumps.
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Section 5

Selected Project Description

This section provides an overview of the RCPS Project and describes the pump station design
elements of the recommended RCPS 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 (BC, 2015; Appendix E),
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 proposed Conveyance System Project subsequent design. 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 E.

5.1 Project Overview

Currently, the RCPS requires frequent hands-on maintenance, and there are several ongoing
operational challenges with the pump station in its current configuration. Additionally, the existing
equipment is at or near the end of its useful life.

The proposed RCPS Project includes major upgrades and improvements to maintain long-term
operation of the pump station and conveyance system. The existing RCPS building would remain on
site and be repurposed to house new electrical equipment, standby power generator and other
ancillary items needed for the long-term operation of the new pump station. A new pump station
structure would be constructed adjacent and to the west of the existing RCPS building.

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

There will also be some modifications to the hydraulics and operation of the RCPS. These changes
are discussed in Section 5.5.6The expected useful life of the RCPS Project is 50 years. Design
criteria and considerations for major RCPS Project components are discussed in Section 5.3.

Table 5-1. RCPS major equipment

Description ‘ Facility Needs/ Quantity
Screening Building

Mechanical Bar Screens (19 mgd capacity) 2

Washer Compactor (10 HP) 1
Wet Wells

Dry Weather Submersible Pumps (50 HP) 4

Wet Weather Submersible Pumps (400 HP) 4

Flow Meter Vault

Magnetic Flow Meter (30” Inner Diameter) 1
Composite Sampler 1
Odor Control
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Table 5-1. RCPS major equipment

Description

Facility Needs/Quantity

Supply Fans (1 HP)

2

Supply Fans (3 HP)

Exhaust Fans (3 HP)

Exhuast Fans (7.5 HP)

4
3
2

Chemical Scrubber (20 ft diameter)

[y

Caustic Soda Storage Tank (615 gallons)

Hypochlorite Storage Tank (2750 gallons)

Standby Power System

Diesel Fuel Storage Tank (5,200 gallons)

Diesel Fuel Transfer Pump (0.5 HP)

Diesel Fuel Day Tank (150 gallons)

Standby Generator (2,500 kW)

[ A O R O Y

Surge Control

Air Compressor (10 HP)

Hydropneumatic Tank (9,000 gallons)

5.2 Site Layout

The proposed pump station will be located on the same property as the existing pump station. Figure
5-1 presents a site layout including site access locations. Figure 5-1 presents an improvement

schematic, which includes the following major components:

o Screening building
o Surge tanks

o Wet wells (2) with wet and dry weather pumps
o Electrical and odor control systems in existing RCPS building

Preliminary design documents for the new RCPS were developed previously and stopped in draft
form in January 2015. These drawings are included as Appendix F of this report. It is important to
note that the drawings do not reflect all the changes that occurred resulting from the selection of the
proposed Conveyance System Project. The proposed RCPS Project will maintain the equipment
shown in Table 5-1 and general configuration displayed in the drawings in Appendix F; however, the
sizes of the equipment and additional equipment may be identified as the design is refined that
differ than those shown on the drawings. For example, the wet weather pump sizes are significantly
reduced with the gravity pipeline as part of the proposed Conveyance System Project. Therefore, the
sizes of the pumps requiring updating.

Design criteria and considerations for major RCPS Project components are discussed in the following
sections. The modifications proposed for the RCPS are for a new pump station on the existing pump

station site.

5-2
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SCREENING BUILDING

Figure 5-1. RCPS improvement concept

5.3 Pump Station Design Criteria

The following section discusses the design criteria for the RCPS equipment and design components.

5.3.1 Composite sampling

A single composite wastewater sampler will be located in the influent screen afterbay. The sampler
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).

5.3.2 Screening system

The proposed screening system, shown in Figure 5-2, will remove the large volume of rags
contributed by jail facilities located upstream of the RCPS.

Brown o Caldwell
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Figure 5-2. RCPS screening configuration

5.3.2.1 |Inlet bay

A 60-inch influent sewer from the Redwood City collection system flows into the RCPS screening’s
building inlet bay. A stainless steel slide gate (not pictured) is recommended at the inlet to the
screening building to isolate the screening system from the influent sewer if needed. Isolation of the
screening system from the influent sewer will be coordinated with Redwood City to ensure adequate
storage is available to back up the collection system or bypass measures can be implemented.
Operation of the gate will be further discussed with SVCW Engineering and operations and
maintenance (0&M) staff as part of subsequent design. The gate will be electrically actuated and
automated.

5.3.2.2 Screens

The inlet bay leads to three channels with one bar screen per channel. There are two mechanically
cleaned bar screens (MCBS) and one manually cleaned bar screen. The location of the manually
cleaned bar screen is currently being decided by SVCW’s operations group. The screens will operate
in parallel to provide multiple pathways for flow during maintenance or under PWWF conditions.
During PWWF flow conditions, two screens will be in operation. The MCBS will be front-cleaned by
multiple rake bars bolted at selected distances to a pair of drive chains. Each MCBS will consist of a
frame, bar rack, deadplate, chain drive assembly, multiple rake bars, discharge chute, gear reducer,
motor, mounting brackets, local control panel, and all necessary appurtenances to provide a
complete mechanical screening removal system. The rake bars will transport the material up and out
of the sewage flow, across a deadplate and discharge to a sluicing channel that empties into a single
washer/compactor.
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SVCW has indicated that they want to explore the possibility of designing the channels and screens
to each handle the full PWWF or 38 mgd. The design of the RCPS needs to include an evaluation of
the channel and screen sizing to accommodate half or all of the PWWF.

In the event that both MCBS are out of operation or one MCBS is out of service during a PWWF
event, flow may be automatically bypassed to the manually cleaned bar screen channel. The channel
and MCBS were previously sized to handle half of the PWWF, but sizing of this channel is subject to
the MCBS sizing during design of the RCPS.

Screen bars will be a minimum of 0.25 inches thick and spaced at 0.75 inches apart. The approach
velocity in the screen channel should be a minimum of 1.25 feet per second (ft/s) during minimum
flow for at least one hour of the day to minimize solids deposition in the channel. The maximum slot
velocity (through the screens) should not exceed 3.0 ft/s during PWWF. The maximum upstream
water depth will be based on maintaining normal flow in the incoming sewer line to prevent
collection system backwatering.

5.3.2.3 Cutthroat flume

A cutthroat flume will be installed in each screen channel following the bar screens to regulate the
water level and flow velocity in the screening channels. The flume will be designed for free flow
conditions during all flow conditions.

5.3.2.4 Washer/compactor

Screened material will be discharged into a sluicing channel directed into a single washer
compactor. After the screenings are washed and compacted, they will be conveyed to a rolling trash
bin for disposal. The estimated volumes of screenings are approximately 5 ft3/MG to 8.5 ft3/MG for
screen bar spacing of 0.75 inches (WEF, 2012). At ADWEF, this results in a maximum screenings
volume of 59 ft3/day.

5.3.3 Wet well desigh and pump selection

The RCPS will consist of approach pipes, two trench-style wet wells, dry weather and wet weather
pumps, pump removal system, discharge piping, and valve vaults (see Figure 5-3). These
components are described below. Figure 5-4 presents a section view of a typical trench-style wet well
showing the self-cleaning process.

]
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Figure 5-3. Typical wet well configuration
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Figure 5-4. Section view and cleaning cycle for trench style wet well
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5.3.3.1 Approach pipes

The RCPS will have a set of two approach pipes that convey flow from the influent screen afterbay to
each of the wet wells. These pipes will be designed to maintain minimum velocities of 2.5 ft/s and
3.5 ft/s at ADWF or PDWF conditions, respectively, if possible to flush settled debris within the sewer
on a daily basis. If target velocities for the approach pipes under PDWF conditions cannot be
achieved, then the approach pipes will achieve sufficient scouring velocities during the wet well
cleaning cycles. The velocity in the approach pipe, upstream from the wet well, will be no greater
than 4.0 ft/s at PWWF.

The approach pipe upstream from the trench will be straight and free of fittings or devices that
disrupt the flow uniformity entering the trench for a distance equal to a minimum of five times the
approach pipe diameter.

5.3.3.2 Wet well design

The RCPS will consist of two trench-style wet wells that will incorporate features to optimize the
scouring velocities within the wet well during cleaning operations and to minimize pump problems
resulting from flow currents. The wet well design will follow the Hydraulic Institute/ American
National Standards Institute Standard for Rotodynamic Pumps for Pump Intake Design (ANSI/HI 9.8)
with some modifications. The pump station will have two wet wells each containing two dry weather
pumps and two wet weather pumps. The location of the dry weather and wet weather pumps will
alternate beginning with a dry weather pump closest to the wet well inlet.

TM 8.1(Appendix E) includes guidelines for the following wet well-related elements:

« Pump inlet bell. A suction nozzle, fitted with a flared bell inlet, will be installed on each pump.
The suction nozzle will be required to reduce the suction velocity to 4.0 ft/s (no less than 3 ft/s
and no more than 5 ft/s) at the maximum capacity of the pump. The wet weather pump inlet bell
diameter, Dwetweather, and the dry weather pump inlet bell diameter, Ddryweather, Will be calculated
separately.

« Wet well dimensions. The wet well cross sectional dimensions are a function of the pump bell
inlet diameter and the incoming approach pipe diameter. The wet well cross section consists of
a rectangular trench with a trapezoidal section above the trench.

o Design ramp for cleaning. An ogee ramp is required to gather speed down the ramp to cause a
hydraulic jump during cleaning cycles. The hydraulic jump occurs at the base of the ramp that
moves along the trench floor to the last pump. The purpose of inducing a hydraulic jump is to
scour the trench floor and mobilize solids for suction by the last pump. The ogee ramp will
consist of an upper curve and a lower curve connected by a 45-degree tangent.

o Pump spacing. Pump intakes will be spaced a minimum of 2.5Dwetweather from pump centerline to
centerline. The first pump will be spaced a minimum of 0.5Ddryweather from the end of the ogee
ramp to the centerline of the first pump.

« Inlet floor clearance. The pump inlet clearance from the floor for the first three pumps will be a
minimum of 0.5Dwetweather for the wet weather pump and 0.5Ddryweather for the dry weather pump
unless otherwise specified.

« Flow splitters. A flow splitter will be installed on the floor of the wet well at the centerline of the
trench.

o Fillets. Fillets will be installed along the sides of the trench floor the entire length of the wet well
trench to eliminate sidewall vortices. The fillets will extend from the top of the ogee ramp to
provide a good flow pattern down the ramp to the end wall. Fillets will have a 45-degree slope
with a height of 0.38Dwetweather.
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o Last pump. The last pump is a wet-weather pump and will be used for cleaning and will be
located in a recessed pocket lower than the main floor of the wet well. The pocket will help
collect debris scoured during the cleaning process for conveyance into the last pump.

o Anti-rotation baffle and floor cone at last pump. An anti-rotation baffle will be placed between
the last pump and the back wall to prevent circulation of liquid between the pump and the wet
well wall. A floor cone will also be placed under the last pump to aid flow movement.

o Cleaning. Cleaning will be conducted between flow rates of 1/3 to 2/3 of the capacity of the last
pump. These flow rates can be achieved during PDWF or by temporarily closing the wet well
influent gate to the opposite wet well to build up sufficient flow. At these flow rates, the
wastewater will move down the ramp at supercritical velocity and form a hydraulic jump at the
base of the ramp. The hydraulic jump re-suspends settled solids and conveys solids to the last
pump. Additionally, during cleaning, the water level is drawn down and scum build up is flushed
out of the wet well and removed by the last pump.

« Level control. Flow control and sequenced pump starts and stops will be accomplished based
upon the water surface level in the pump station lead wet well. VFDs will vary the speed from
each of the pumps to maintain the normal depth level of the approach pipe.

5.3.3.3 Pump selection

Pumps for the proposed RCPS Project were selected per the requirements described in TM 8.1
(Appendix E). Table 4-1 provides a summary of the results from the pump selection analyses.
Vaughan submersible chopper pumps were selected for the dry weather conditions because they are
a leading manufacturer of chopper pumps and met SVCW’s design preferences. Flygt submersible
pumps were selected for wet weather pumps because they have a wide selection of pumps that
could accommodate the large range of wet weather conditions. Other pump manufacturers should
be considered during subsequent design as long as they can meet the hydraulic requirements
dictated by the large range of flows.

The new pumps are large and will require cranes and monorails to remove. The type of pump
removal equipment being considered includes the following:

o Portable gantry crane

o Bridge crane

« Boom truck/crane

o Combination of above listed equipment

5.3.3.4 Discharge piping and valve vault

The discharge piping will be sized for maximum velocities of 8 to 10 ft/s at the maximum capacity of
the pumps. The dry weather and wet weather pump discharge piping will be sized accordingly.

There are two valve vaults, one for each side of the wet well (see Figure 5-3). Each vault will contain
four swing check valves and four isolation plug valves that are located on the pump discharge piping.
The open/close status of the swing check valves will be monitored through SCADA to ensure that
they are open when the associated pump is operating. The valve vault will also include a 4-inch drain
pipe connected to the wet well. There will be no ventilation provided in the valve vaults.

5.3.4 Effluent flow metering

Effluent leaving the pump stations will be measured by a flow meter located in a vault downstream
of where the two pump manifolds combine. The flow meter will consist of a magnetic meter with
integral converter/indicating transmitter to measure the total flow through the pump station.
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5.3.5 Gas detection system

A gas detection system will be located in the screening building and within the wet wells 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. An additional alarm will be set through SCADA to the main control panel. However, these
gas detection systems are not intended to replace personal protective equipment used as part of
permitted confined space entry activities.

5.3.6 Odor control system

An on-site odor control system will treat odors from wet wells and the screening building. Chemical
scrubbers were selected by SVCW as the odor control technology.

A single-stage odor control system is assumed for the pump station preliminary design. A two-stage
system may be needed if it is determined in subsequent design stages that a single stage does not
provide sufficient odor reduction at offsite sensitive receptors.

Because current odor concentration data were limited for the pump station sites, a gas-phase H2S
concentration of 5 parts per million per volume (ppmv) was assumed for odor control system inlets in
the 2015 predesign. It is recommended that further odor sampling during a two-week warm weather
(August to September) period should be performed for detailed design to confirm average and peak
H2S loads to the new odor control systems.

The air change rate required is 12 air changes per hour for the wet wells to meet National Fire
Protection Association (NFPA) Class 1, Division 1 requirements, and 20 air changes per hour for the
screen building. Lower air exchange rates may be considered for when the screen building is
unoccupied; therefore, the air change rates need to be refined during final design. The odor control
equipment will include two supply fans and three exhaust fans, which will direct foul air to the
chemical odor control unit.

Each pump station will require a minimum of single-stage scrubber using hypochlorite and caustic to
achieve 99.5 percent H2S removal. A two-stage system will need to be further evaluated during
detailed design. Two chemical storage tanks will be required for each site. High-density, cross-linked
polyethylene will be used for the chemical storage tank material. The tank will also include double-
wall containment.

5.3.7 Standby generator

Electrical equipment will be upgraded and/or replaced to meet the increased pumping capacity and
reliability requirements. The new pump station will have larger pump motors than the existing and
will require a new standby generator. The standby generator will need to provide capacity (sufficient
to power the pump stations vital components) in case of failure of normal pump station power for
reliability.

The generator will be located indoors and be a skid mounted unit. A separate fuel storage tank with
secondary containment will be provided with provision for fuel transfer during periods of generator
operation, which will be located outdoors and provide 24 hours of fuel capacity at 100-percent
generator loading. Fuel storage tank and transfer pumps will be coordinated with the generator
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manufacturer during final design. A day tank with double walled containment will also be provided
for the generator.

Based on the current RCPS Project conditions, generator sizing for the RCPS is 2,500kW/3125kVA.
Generator and fuel tank sizing needs to be confirmed during detailed design.

A permanently installed load bank will be provided for the generators. 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 required for use when only the dry weather pumps (smaller
HP pumps) are used. The size difference in wet weather and dry weather pumps will require the load
bank to prevent “wet stacking” of the generator exhaust system. Load banks will be used to exercise
the generator once a month; however, this exercise needs to be in accordance with the pump
station’s air permits.

5.3.8 Surge control system

Surge protection measures will be incorporated to prevent down surge pressures from falling below
-7 pounds per square inch gauge anywhere in the pipeline. This criterion will be used for the
selected HDPE force main as a safety factor against vapor cavity formation and potential pipe
collapse.

Transient control equipment used in the design will include hydro-pneumatic surge tanks, vacuum
breaker valves, combination air-release/vacuum breaker valves, and recirculation pumps. Valves
and surge tanks will be installed in pairs to allow for isolation and maintenance.

Hydro-pneumatic surge tanks will be installed at the RCPS. Surge tanks will be provided with pumped
mixing/recirculating loops to prevent grease layer formation. The hydro-pneumatic surge tanks will
completely empty during a high flow surge event; therefore, vacuum breakers are required on the
pipe connecting the tanks to the force main. Air release will be prevented at these locations so that
air admitted to the force main by the vacuum breakers may return to the tanks to the greatest extent
possible during system restart.

Hydro-pneumatic surge tanks will be the air pressurized, non-bladder type. Air compressors will be
sized to charge the surge tanks to operating pressure in less than three hours. Pipeline vacuum
breaker valves will be the combination air-release/vacuum breaker type.

Horizontal, constant speed, end suction, frame mounted, high pressure chopper pumps for pumping
fluids containing wastewater and wastewater solids will be installed for each surge tank facility. The
pumps will be used for recirculating raw municipal wastewater in the surge tank. A dedicated pump
will be provided for each surge tank. The pumps will be installed within an acoustical enclosure
capable of reducing the noise level of the pump and motor, including all ventilation fans, to a
maximum of 110 dBA at a distance of 25 feet from the equipment in any direction.

5.3.9 Site utilities

As discussed in Section 2.1.3, the RCPS influent will connect to a new 60-inch gravity line from the
Redwood City collection system. The pump station will discharge to the new 48-inch force main.
Details for the RCPS connections to the existing conveyance system and the new 48-inch diameter
force main will be reviewed during final design and coordinated with the existing force main
configuration.

The configuration of the new RCPS will result in the need to identify a new location for the
transformer. The existing transformer is located immediately outside of the fence, south of the
northern access gate. Given the proposed facilities and layout of the new RCPS, this area will no
longer be available. Coordination with PG&E to identify a location for a new transformer and to
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relocate underground electrical lines will be required as part of final design. It should be noted that a
larger transformer will be required due to increased electrical loads at the RCPS, this is further
discussed in Section 5.4.

Potable water service to the site will also likely require some revisions pending final underground
piping layout and location of where potable water service is needed. It is not anticipated the water
meter will require relocation but construction of the piping connections to the influent 48-inch
diameter and future 60-inch diameter gravity lines may require relocating the water meter. Any
revisions to the location will be coordinated with the City of Redwood City.

A new recycled water service line will be needed for the RCPS site as the existing pump station does
not currently have recycled water service and it is anticipated that recycled water will be used for
wash down purposes. Redwood City has an existing 24-inch diameter recycled water pipeline located
along the south side of the site in the Caltrans right-of-way for US-101. A new service connection on
this line should be included as part of the design. This connection will require coordination with
Redwood City, the owner of the recycled water line, and Caltrans to obtain an encroachment permit
for constructing the portion of the new service connection in their right-of-way. There is an existing
tee and blind flange on the recycled water line in the vicinity of the proposed new service line.
Utilizing the tee as a point of connection may be an option but will be coordinated with Redwood City
as future expansion of their system may preclude this as an option.

5.4 Energy

Currently, the RCPS has a power consumption of approximately 510,000 kWh annually, or on
average, 42,500 kWh per month. The proposed modifications to the pump station discussed in the
previous section will increase RCPS electrical demands. Estimated electrical demands following the
rehabilitation of the RCPS are approximately 656,000 kWh annually. The majority of the increase in
energy demands is associated with the fans in the proposed odor control equipment. Additional
increases in energy use result from higher capacity pumps and the screening equipment.

The existing PG&E electrical service does not have the capacity for the increased pumping loads;
therefore, construction of the new RCPS will require replacement of the existing utility transformer
with a larger unit and a new motor control center (MCC). As discussed in Section 5.3.9, a new
location for the proposed transformer must be identified, as the space of the existing transformer
occupies will no longer be available given the proposed layout of the new RCPS. The location of the
new transformer will be coordinated with PG&E during subsequent design.

Where possible, energy efficient equipment will be incorporated into the design of the RCPS,
including:

o VFDs for both wet weather and dry weather pumps

o LED light fixtures

e  Premium efficient pump motors

Additional energy efficient measures for operations and construction will be explored further during
subsequent design.
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5.5 Additional Design Considerations

The following site considerations will be included in the final design and construction of RCPS.

5.5.1 Civil

New facilities to be constructed on the RCPS site include pumps, piping, wet wells, valves, valve
vaults, and new building structures. The following objectives will be included in the civil site
improvements:

1. Provide vehicle and pedestrian access to new and upgraded facilities and structures.

2. Provide site grading to minimize earthwork and achieve positive drainage of storm water runoff,
whether it be discharged offsite or to the wet well.

3. Provide a secure site with two entrance/exit points.
Provide connections to existing and new force mains.

5. Transfer flows from the old pump station to new force main and/or new pump station to old
force main depending on construction sequencing.

6. Remove and abandon old pump station facilities.

7. Provide additional civil improvements required for raising the elevation of critical structures
above existing elevation for flood protection.

8. As part of the civil design, provide the following:

H

a. Utility Coordination

b. Driveway Layout/Traffic Access
c. Survey Control

d. Site Grading

e. Drainage

f.

Site Security/Access

5.5.2 Geotechnical

A TM for the Pre-Design Geotechnical Interpretive Report (GIR) was completed by DCM Consulting,
Inc. for SVCW’s Pump Station Predesign Project (Appendix C). The GIR is based on project
information provided by BC and on a Predesign Geotechnical Data Report (GDR) completed by
Jacobs Associates on October 22, 2013 (Appendix B). The following geotechnical information will be
incorporated into the final design.

5.5.2.1 Existing conditions

All predesign test borings for the RCPS 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 YBM, characterized by extremely high water content, low dry density,
low shear strength, and high compressibility. The YBM is 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.

5.5.2.2 Excavations

The pump station excavations will vary in depth from 20 to 34 feet and can be completed by
appropriately sized conventional excavation equipment. All RCPS Project excavations will require
vertical shoring. For purposes of shoring design, groundwater should be assumed to be at the ground
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surface. All RCPS 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. Regarding the floor of the excavation, the intent is to drive the shoring into
competent material to prevent upheaval and boil.

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 RCPS Project soil and groundwater conditions is 15
feet below the base of excavation.

5.5.2.3 Pipelines

The RCPS 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. All pump station pipelines should be underlain by
a minimum of twelve inches of foundation rock (3/4-inch by 1 Y2-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 twelve 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. 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 ft. As an
alternative to lightweight backfill, all YBM should be removed from below the pipeline and backfilled
with foundation rock wrapped in nonwoven geotextile fabric. Other backfill methods, such as
flowable fill or self-compacting material where soft materials (i.e. bay muds) exist, will be explored
further in final design.

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

5.5.2.4 Pavement

The asphalt pavement section at all pump stations should consist of a minimum of three inches of
asphaltic concrete over twelve 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 needed 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 twelve inches of aggregate base rock (compacted
as described above). Final pavement sections should be determined and reviewed by the City of
Redwood City as part of the final design.

5.5.3 Corrosion mitigation

BC’s Subconsultant, V&A, performed a soil corrosivity investigation and made recommendations for
corrosion control of the buried metallic yard piping. 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 each pump station.
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Based on the average field soil resistivity data, the soil is highly corrosive to buried metallic piping.
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 all three sites 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 tape-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.

Regarding corrosion mitigation on structure and pipeline interiors due to Ha2S gas exposure from the
sewage, the following mitigation measures are recommended:

o Corrosion control measures for concrete structures. Recommendations include applying a
plastic lining (such as Ameron’s T-lock) to all interior surfaces not typically submerged in
wastewater. All metal components exposed to sewage will also be Type 316/316L stainless
steel. In addition, odor control measures will also be used to reduce the buildup of H2S gas
within the wet wells.

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

5.5.4 Safety issues

The property boundary will be lined by fence or wall with locked, gated access to prevent
unauthorized personnel from entering the property. In addition, all openings onsite will be grated or
covered with a hatch to provide fall protection. 0&M staff will follow all safety protocols and
procedures established by SVCW’s safety program. SVCW will identify any safety issues at the new
pump station that are not currently covered under the current safety protocol.

5.5.5 Property acquisition needs

No permanent property acquisition is required for RCPS improvements. The new pump station will be
constructed on the same property as the existing pump station.

Temporary construction easements will be required for staging areas (Section 5.6.1.6). Land
acquisition for laydown areas and temporary construction easements will need to be identified and
acquired during final design.

5.5.6 Operational plan

Dry weather operation will be similar to existing operations at the pump station. The RCPS will pump
flow from the Redwood City collection system into the SVCW conveyance system. There will be some
modifications to pumping requirements. Under existing conditions, the RCPS pumps flow from the
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Redwood City collection system to the WWTP. With the proposed conveyance system modifications
(Section 2.3), the RCPS will pump only to the start of the proposed gravity pipeline at the BIIS.

Modifications are proposed for the wet weather operation of the RCPS. The pumps at the MPPS do
not have enough head to pump wet weather flows from the WBSD collection system to the WWTP or
the BIIS. As part of the improvements to the RCPS, infrastructure will be built such that wet weather
flows from the MPPS can be routed through the RCPS to be re-pumped. The wet weather operational
system will be used when MPPS flow rates exceed 14 mgd.

5.5.7 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 RCPS. The following list is not inclusive of all permits that will be required:

« California Department of Transportation (Caltrans) - Encroachment Permit, Easement
o PG&E - Utility Relocation Agreement, Easement

o City of Redwood City — Street Excavation and Encroachment Permit, Permanent and Temporary
Easements

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

Currently, there are two access points to the RCPS, both of which are subject to flooding. A new
entrance is proposed as part of the modifications, though the Redwood City police station property,
which is adjacent to the RCPS property. New security fencing and lighting are proposed as part of the
improvements to the RCPS.

5.5.9 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 will be included in the design of floors and roof structures to
account for HVAC ductwork, piping, electrical wiring and lighting. Partition loading allowance will be
computed based on materials used.

Architectural criteria will be incorporated as part of the final design with the intent to repurpose
existing buildings and make them blend in with their respective surroundings, including the Redwood
City police station. Redwood City will be contacted for input during final design.

5.5.10 Electrical

Power will be supplied by PG&E and a new transformer will be required to accommodate the
increased power requirements associated with the new pump station operations. The existing
transformer at the RCPS supplies both the pump station and adjacent Redwood City police station,
and the new transformer will also supply both facilities. Due to the layout of the proposed RCPS, the
new transformer will be at a different location than the existing transformer that it replaces. This will
require relocation of some electrical infrastructure. The location of the new transformer will be
coordinated with PG&E during subsequent design.

5.5.11 Lighting

The proposed Conveyance System Project proposes the installation of outdoor, temporary lighting
during construction.
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Night lighting during construction, if needed, will average 25-foot-candles. Night-time lighting could
adversely affect motorists on US-101 or adjacent roadways. The pump stations would be temporarily
fitted with LED lights during the construction period to illuminate to a level equivalent to existing
lighting. These lights would be directed downward and oriented so that lights would not directly be
visible from nearby residences, or located on the sides of the buildings away from nearby residents,
to minimize light and glare effects.

Given the design features, potential impacts related to light and glare are expected to be less than
significant. In summary, the construction phase of the RCPS Project is temporary; while in the short-
term it would alter the visual environment, it would not substantially degrade the overall visual
character or quality of the RCPS Project area.

Following construction, there would be no lighting on the staging areas. Lighting would not be
significantly different than the existing lighting at RCPS. Lighting consistent with the Redwood Shores
Bayfront Specific Plan Objective 6.2.1, will be used for parking and driveways/drive aisles and
security lighting. The lighting would consist of LED lighting and will vary between 0.5 to 2.0 foot-
candles.

5.5.12 Instrumentation and controls/SCADA

The existing pump station control systems will be replaced in their entirety with new equipment to
match SVCW's Automation Standards. The current pump station has switchgears, which will be
replaced with switchboards. 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 and the SCADA HMI monitoring and control
requirements will need to be evaluated during final design.

Automation strategies will be further developed as the design is progressed. The automation
strategies describe the operation of the major processes at the pump stations including influent
screening, pump control, flow metering, odor control, standby power supply, and surge control. The
automation strategies will be described in control narratives and are shown graphically on the
process and instrumentation diagrams (P&IDs, Appendix F).

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 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. P&IDs were developed based on further refinement of
the conceptual pump station processes presented in the SBSA Conveyance System Master Plan
(Winzer and Kelly, 2011). The P&ID drawings display the major pieces of equipment, valving,
instrumentation, and input/output signals. The P&IDs utilize SVCW'’s standard equipment and valve
identification naming convention dated April 1, 2013 for assigning names to equipment, valves, and
instrumentation. The latest equipment and valve naming convention needs to be obtained from
SVCW and implemented during final design.
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5.5.13 Interim operations, bypass requirements

The proposed Conveyance System improvements will be implemented over several years as
discussed. Sequencing and interproject coordination are further discussed in Section 5.6.

5.5.14 Stakeholders

Close coordination with the City of Redwood City will be required to mitigate impacts of planned
developments, construction and zoning changes. In addition, the Inner Harbor Specific Plan’s
architectural, landscaping and storm water control requirements will be taken into consideration.

Access to the RCPS site will also be critical during construction. Maple Street is very congested and
access will need to be maintained to Docktown and the nearby shelter and correctional facilities.

5.5.15 Environmental impacts and mitigations

Environmental impacts and mitigation measures were identified by the proposed Conveyance
System Project Draft EIR (SVCW, 2016). The RCPS and staging areas are predominantly located in
developed areas that undergo constant disturbance. A list of the major significant impacts related to
the RCPS Project and a summary of the proposed mitigation measures extracted from the Draft EIR
are presented in Table 5-2. 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 RCPS Project.

Table 5-2. RCPS 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. EPA Tier 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

exceed the average daily threshold Emission Control Strategies (VDECS);

of 54 pounds per day for NO for All exposed surfaces shall be watered two times per day, or as necessary to control dust;

calendaryear 2018 whichis a - All haul trucks transporting soil, sand, or other loose material off-site shall be covered;

significant impact. « Allvisible mud or dirt tracked-out onto adjacent public roads shall be removed using wet power
vacuum street sweepers at least once per day. The use of dry power sweeping shall be prohibited;

« 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

AIR-1: The proposed Project
construction emissions would
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Table 5-2. RCPS environmental impacts and mitigations

Impact

Mitigation Measures

« 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.

Impact AIR-2: Construction
activities at the RCPS would result
in significant cancer risk (greater
than 10.0 chances per million) at
the maximally affected sensitive
receptor. Construction activities at
other portions of the Project would
not have significant impacts.

MM AIR-2: Implementation of Mitigation Measure AIR-1 described above would reduce construction
health risk impacts to a less than significant level.

Impact BIO-10: Project
construction activities in the
Project footprint for the RCPS
Replacement have the potential to
result in direct impacts or indirect
disturbance to special-status
nesting birds and other native
nesting birds protected by the
Migratory Bird Treaty Act (MBTA)
and California Fish and Game
Code (CFGC). Construction could
directly destroy active nests or
cause disturbance that results in
nest abandonment

MM BIO-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 ornamental 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 feet. 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 CUL-1: Construction
activity near RCPS, in areas that
have not been subject to previous
disturbance, could encounter
cultural resources which would be
considered a significant impact.

MM CUL-1: The project shall implement either of the following measures which would reduce the impact
to less than significant level.

« Avoid the buried historic-era deposit by prohibiting construction associated with the pump station
that would reach more than two feet below the present paved parking lot surface, primarily in
construction staging areas.

« Ifavoidance is not possible, the Project should retain a qualified historical archaeologist to monitor
excavation at the three potentially intact areas at RCPS. The historical archaeologist would have the
authority to stop construction in the unlikely event that intact features are found, and excavate and
fully document features for Project mitigation recommendations. Monitoring would be limited to the
zone of buried cultural deposits, within five feet of the parking lot surface, or until bay mud is
encountered.

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 feet (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
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Impact

Mitigation Measures

Govemnment Code, that the 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,
mannerand 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
ACl 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.

« A Site 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;

« [f 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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Table 5-2. RCPS environmental impacts and mitigations

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-storm water 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.

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
o Nighttime (10:00 p.m. to 7:00 a.m.)
« Residential districts: 45 dBA Leq (hr)
Impact NOI-1: Construction « Commercial districts: 52 dBA Leq
::g:g;t:;zmtriil::lgceﬁ,oeﬂg: dn;gmnt « Locations with ambient noise near thresholds: 5dBA Leq higher than ambient noise

periods could result in a potentially Noise due to extreme noise-generating construction activities, such as pile driving activities which
significant impact. 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.

« 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.
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Impact Mitigation Measures

< 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 feet 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
from regular operations at the atthe WWTP and at the specified pump stations:

WWTP and the specified pump « Noise resulting from regular (non-emergency) operations of RCPS equipment shall not exceed 46
stations as discussed above would dBA Leq at night (10 p.m. to 7 a.m.) measured outside the Maple Street facade of the Maple Street
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Table 5-2. RCPS environmental impacts and mitigations

Impact Mitigation Measures
lead to a potentially significant Shelter. Possible mitigation measures would include, but are not limited to, design alternatives, fan
impact. silencers, enclosures, and screen walls.

< 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
could result in short-term service L o L .
. S . minimize 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

5.6 Construction and Sequencing

The construction of the Conveyance System 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
5.5. A constructability review, proposed schedule, sequencing, and interim pump operation are
described in this section.

5.6.1 Constructability review

Construction of the new RCPS will require the maintenance and demolition of existing facilities at the
RCPS during construction. RCPS will need to be online before some these facilities can be
demolished or taken out of service.

5.6.1.1 Existing facilities

The existing pump station consists of the following major equipment and infrastructure:
o Partially buried reinforced concrete structure

o An existing 48-inch gravity sewer line that conveys flows from Redwood City into the existing
pump station

o Coarse bar racks to remove rags and other large objects

e Six 100 HP pumps that discharge to a 42-inch lined, welded steel pipe manifold

o Existing 48-inch reinforced concrete force main that convey flows to the WWTP

o Existing 30-inch welded steel pipe exiting the pump station and associated flow meter vault
« Existing 33-inch welded steel pipe force main and associated junction structure

o Sodium hypochlorite dosing system and soil bed scrubber for odor control

« Existing PG&E transformer located at the northeast corner of the existing site

o Fuel storage tank on south side of existing RCPS building

o Electrical equipment and engine generator
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The majority of the RCPS equipment and piping will be removed or abandoned in place. The RCPS
building will remain in place and be repurposed to house the standby power equipment, odor control
facilities, and other ancillary items needed for the long term operation of RCPS.

5.6.1.2 Constraints

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

o Existing PG&E transformer. The existing PG&E pad mounted transformer located at northeast
corner of existing site is in conflict with new utilities. The PG&E transformer will have to be
replaced and relocated to accommodate the increased electrical demand and layout of the new
RCPS. Coordination with PG&E will be required to identify the location for the new transformer.

o Existing PG&E power lines. Contractor/SVCW should request PG&E to install temporary
insulators on wires located along the west fence line for safety during construction.

« New electrical equipment and wet well facilities. The electrical equipment and wet well facilities
will need to be completed at the same time. The electrical equipment will be housed on the
ground floor of the RCPS building.

o Noise restrictions. Construction noise will be limited to normal working hours between the hours
of 7 a.m. and 8 p.m. Monday through Friday and prohibited on weekends and holidays. Per the
Redwood City Noise Ordinance, Municipal Code Chapter 24 “Noise Regulation,” no individual
piece of machinery, equipment, or devices will produce a sound in excess of 110 dBA measured
25 feet from such machinery, equipment, or device. Also, work noise level at any point outside of
the construction site property plane should not exceed 110 dBA. Weekend and holiday work may
be needed to complete installation of key components of each pump station and should be
coordinated with Redwood City.

o Vibration restrictions. Redwood City has no known quantitative standards for vibration;
therefore, American Association of State Highway and Transportation Officials (AASHTO) and
State of California Department of Transportation (Caltrans) guidelines should be followed. Sheet
pile driving and soil compaction will be the major sources of on-going vibration during
construction. Vibration from the excavation and other phases of construction should be below
the typical criteria for building threshold damage for nearby buildings located offsite. Since
RCPS, is located within an area of Very High Susceptibility to liquefaction, operations from
continuous vibratory equipment like a sheet pile driver should be limited to 0.1 peak ground
acceleration (0.2 in/sec at 30 Hertz) near the existing RCPS building if differential settlement
cannot be tolerated. In addition to vibration effects on buildings, RCPS construction will likely
generate perceptible vibration that can be noticed by occupants of the nearby RSPD. Advanced
outreach and communication with building occupants is recommended.

5.6.1.3 Geotechnical requirements

The following geotechnical recommendations were made by the geotechnical engineer for RCPS.

o Groundwater. Groundwater was encountered at 14.5 feet below the surface in the predesign
boring performed at RCPS. Per the geotechnical report, the groundwater level should be
assumed to be at ground surface for design and construction purposes.

o Shoring. Excavations on RCPS will be approximately 0.5 ft to 35 ft deep. All RCPS 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
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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.

Differential and structure settlement. Soil conditions at or below the base elevation of RCPS
consists of stiff (Old Bay Clay) clays that will adequately support uniformly loaded mat
foundations. Pile foundations are not required for RCPS’s structures. RCPS mat foundation
settlement should be limited to less than one inch. For structures lower than the wet well
excavation, Class 2 aggregate base and foundation rocks will be installed per the geotechnical
engineer’'s recommendations.

5.6.1.4 Coordination issues

The following coordination issues have been identified for the detailed design and construction of
RCPS.

Installation of new 60-inch gravity sewer and junction structure. A new 60-inch, gravity sewer
will be installed by the City along Maple Street parallel to the new 48-inch force main. This new
gravity sewer will be built to increase the capacity of the Redwood City collection system. A new
junction structure will be built to intercept the existing 48-inch gravity sewer line that conveys
flow into the RCPS from Redwood City. A new manhole will be built on the 60-inch gravity sewer
north of the existing RCPS connection point for future connection to RCPS. The location of the
RCPS gravity sewer connection point and provisions for transitioning the flow from the existing
RCPS to the new RCPS will need to be coordinated with the 60-inch gravity sewer designer.

Connection to the new 48-inch force main. RCPS will be connected to the force main
downstream of Station 11+33 of the Segment 2 force main project. A tee, 48-inch gate valve,
and blind flange were installed by the Segment 2 contractor to accept the connecting portion of
the force main from RCPS. RCPS will connect upstream of this new connection point installed by
the Segment 2 contractor.

PG&E. Construction of the new RCPS includes an upgraded electrical service with a new
transformer. Coordination will be required with PG&E and the Redwood City police station for the
installation of the new electrical service, as well as the transfer from the existing to new
electrical services.

Transition from existing pump station to new RCPS. This transition can be completed in a
straight-forward manner, since the new RCPS facilities will be constructed to allow concurrent
operation of the existing pump station. There are two separate connection points in the gravity
sewer to convey flow into the existing pump station and new RCPS. Also, there will be two
separate connection points within Segment 2 to receive flow from the existing pump station and
new RCPS. The two pump stations can operate, briefly during dry weather flows in parallel to
allow the transition to be completed.

RCPD An access point from the east side of RCPS is planned that requires travel through the
RCPD parking lot. RCPD coordination will be required to maintain access to their facilities and
discuss any limitations. In addition, some construction activities may generate perceptible
vibration that may affect the RCPD occupants. Advanced outreach and communication is
recommended.

Reclaimed water connection. As part of the Segment 2 force main improvements, a new
reclaimed water hydrant was installed at the end of Maple Street. A connection to this reclaimed
water line will be required to supply reclaimed water for construction and RCPS daily activities.
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o Docktown and Peninsula Yacht Club. Construction of RCPS may impact access to patrons of
Docktown and the Peninsula Yacht Club located north of the RCPS site. The contractor will
maintain access on Maple Street or designate an alternative route for these patrons.

« Construction staging areas. Several areas have been identified as possible staging areas for
RCPS construction. There is a potential for City development of staging areas, including the
possible conversion of Maple Street to a through street prior to construction of the RCPS. Future
development of identified staging areas will be coordinated with Redwood City and any private
developers during subsequent design.

5.6.1.5 Shutdowns

Two major shutdowns will be required to transition from the existing RCPS to the new RCPS. The
shutdowns are as follows:

o RCPS electrical system. The RCPS electrical system will need to be shut down twice to install a
new transformer onsite and to transition service from the existing RCPS to the new RCPS.

— New Transformer. The shutdown will not occur during peak flow periods. The old transformer
cannot be removed and taken out of service until the new transformer is operable.

— Transitioning service from the existing pump station to RCPS. The shutdown while
transitioning service from the existing pump station to the new RCPS will not occur during
peak flow periods. The existing pump station electrical system will not be shutdown unless
the temporary power to the new RCPS is connected and the new RCPS is fully operating.

o RCPS. RCPS will be shut down while transitioning service from the existing pump station to the
new RCPS and the total time that both pump stations will be out of service will not be longer
than four to six hours in duration. The shutdown of RCPS will take place during dry weather
conditions and not during peak flow periods. RCPS will not be shut down until the new RCPS
pumps are commissioned and ready to be brought into service.

5.6.1.6 Construction staging, laydown areas and access

The locations of construction staging have not been finalized; however, five potential sites have been
identified. Table 5-3 presents a description of the five potential sites. Figure 5-3 presents the
location of the potential staging areas.

Table 5-3. RCPS staging and laydown areas

Parcel Name/Location Area (ft2) Description
« Located to the west of the existing RCPS.
RCPS and Maple Street 12,570 .
* Owned by Redwood City.
. * Located at 1525 Maple Street.
Dock Facility 29,300 . . .
« Currently a boat and recreational vehicle storage facility.
« Located at 1469 Maple Street.
Docktown 55,940 . . o
« Currently a boat and recreational vehicle storage facility.
. « Located at 1463 Maple Street.
Car Dealership Lot 80,700 .
« Owned by Redwood City.
» Located at 1383 Maple Street at the corner of Blomquist and
Maple.
San Mateo County Women'’s Jail 127,000 « Owned by Redwood City.
« Currently used for the County Jail staging area.
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Figure 5-5. RCPS staging areas

The determination to use any of these sites will be dependent on the availability of the sites when
construction of RCPS begins. Additionally, any future development of these sites either during or
before construction of the RCPS will be considered when determining available staging areas.
Coordination with the City of Redwood City will be required to identify any future developments on
these five sites.

Access to the RCPS Project site will be from Maple Street, which connects to Blomquist Street, then
Seaport Boulevard, and then out to US-101. Truck traffic would utilize accepted Redwood City truck
routes into and out of the RCPS Project site. Actual haul routes may vary depending on the actual
location of the staging area, the location of disposal sites for excavated materials removed from the
site, and the location of materials coming onto the RCPS Project site.

5.6.2 Construction sequencing

The construction sequencing plan for RCPS is shown in Figure 5-6 through Figure 5-10 and consists
of six phases. Table 5-4 presents the activity description or each construction phase followed by a
description of activities occurring in each phase. The suggested construction sequencing plan is not
intended to define the methods of construction, but to the assist SVCW and the contractor in
identifying operational and practical constraints for the work described below. Sequencing
workshops will be held during detailed design to develop a more detailed sequencing approach
during construction.

Brown o Caldwell
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Table 5-4. Summary of construction activity at the RCPS

Phase

Activity

Dependency
Phase

Duration
(Months)

Mobilization
Shop drawings
Fabrication and delivery

Demolish Biofilter
Relocate Diesel Fuel Storage
Transformer Relocation Prep Work

Transformer and Power Pole Relocation
Dewatering Construction and Operation
Install Shoring System

Complete Concrete Work

Install Mechanical Equipment

11

Demolish Lavatory, Storage, and Blower Room
Install New Generator

Remove Existing Generator

Install New Electrical

Bypass

Install Piping

Install Surge Control

Setup Temporary Odor Control
Startup Pump Station

Demolish MCCs and Pumps
Install Odor Control
Final Punch List and Closeout
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Phase 1: LEGEND:
*Mobilization  Existing Facilities
. i Abandoned Facilities
ShoD Dl:awmg New Facilities
Preparation Bypass
*Fabrication and B Phase 1/2 Construction
livi O Phase 3 Construction
gﬁ ers:/!_ [_]  Phase 4 Construction
Fhases: = \ q 1  Phase 5 Construction
*Demolish Biofilter g o 4 [0 Phase 6 Construction
*Relocate Diesel Fuel : \ BN - Demolion
Storage f Existing RCFS)
*Transformer Relocation @ | Flow Meter
Prep Work E K
w
E i
Redwood City
Interceptor
Junction Box 1 ]
Existing Diesel
- Fuel Storage
Figure 5-6. RCPS construction sequencing plan - Phase 1 and 2
Phase 3: LEGEND:
*Transformer and Power Pole Relocation +++ Existing Fagilities
«Dewatering Construction and Operation - ngjv"gggmgezac"‘“es
eInstall Shoring System Bypass
*Complete Concrete Work I Phase 1/2 Construction
: : Phase 3 Construction
sInstall Mechanical Equipment EII B e con
= Phase 5 Construction
- (] Phase 6 Construction
; Existing RCPS [ Demalition
H Flow Meter === =1 Fanceline
L]
I
w . *
E : “
7] H . e e e e o
- T N VU N D B S— NS
i I rammbenns 3
H ' SCREENING [ . [
= | BUILDING || . !
€0, E W
ceduccanean R M + Pump Station: |
f . ' *t Building & ! .
Redwood City cet, | e P
Interceptor Junction 3 F . H . o
Box Sraad 4 | - I !
] II VALVE VALVE E S LT EET I FROM
A I [NALVE WET WELL [YALVE e MPPS
g,: 0 " ' 0
D " " H
Brie v |
m: v:' :. K New Diesel Fuel
meapegra . Storage Location
y 0
New transformer
Abandoned Flowmeter
Figure 5-7. RCPS construction sequencing plan - Phase 3
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Phase 4:
*Demolish Lavatory, Blower and Storage

Room

LEGEND:
========n Existing Facilities
--------- Abandoned Facilities
New Facilities

Bypass
Phase 1/2 Construction

sInstall New Generator
*Remove Existing Generator O (
sInstall New Electrical [  Phase 3 Construction
Phase 4 Construction
= Phase 5 Construction
= Phase & Construction
— 1 D liti
. Existing RCPS S et
H Flow Meter
H
N
.
Im b
iy .
Eoa
I:’ .
w 5 4. N
F o i . 2
= . 1
H ] SCREENING| f7n77"===7 H
= | BUILDING | = o )
Redwood City . ' ] ' . i New Electrical
{ ] . M
Interceptor Junction #; ,l 18" 88 - ; Existing | '
Box ...ﬂ.........I.............." Pump Stations =} |
£°°5 "“u Building + iL° .
[ H 3 + &' | Main floor: lavatory and
. : , . - . blower am; smr:-lgrzzr room;
3 - -": . l' :‘\\\$—:_‘i_ new generator location ’
[y g .
4 M t: J‘ VALVE VALVE : h‘i"""""""""' FROM
.: : ' ! VauLT WET WELL VAULT MPPS
g,' - . ! New Diesel Fuel
MO | Storage Location
g -1 L]
s L] 1
B L LEEE LY
H
Abandoned Flowmeter New transformer
Figure 5-8. RCPS construction sequencing plan - Phase 4
Phase 5: LEGEND:
*Bypass ===ssunne Existing Facilities
elnstall Pipina | e Abandoned Facilities
Ping New Facilities
Bypass

Phase 1/2 Construction

Phase 3 Construction

Phase 4 Construction

Phase 5 Construction

Phase 6 Construction
] Demolition

= === Fenceline

¢Install Surge Control
+Setup Temporary Odor Control
*Startup Pump Station

oEOEN

Existing RCPS
N rlow meter Flove Meter
H Relocation
.
[
New 60" SS & H * —- e
* * 48" FM
M eedb L ITETEITITN
< "
= R - New Electrical
. ' SCREENING T . )
=! BUILDING 1 - . I Generator
w "L
Redwood City i ’ 1 POoE
Interceptor = ! 7= Exsting ! 3. .,
Junction Box - - * Pump Slation: Rl
H ! NTROE *=: Building :
- ) M
. , v :
.' ' : []
- f b
' '
T x efme=sammnccnaanaaaa FROM
L] . VALVE VALVE
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3: o H .’ New Diesel Fuel
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Abandoned Flowmeter
New transformer

Figure 5-9. RCPS construction sequencing plan - Phase 5
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Phase 6:
*Demolish MCCs and Pumps

¢Install Odor Control
*Final Punch List and Close QOut

| S—

LEGEND:
Existing Facilities
Abandoned Facilities
New Facilities
Bypass
Phase 1/2 Construction
Phase 3 Construction
Phase 4 Construction
Phase 5 Construction
Phase 6 Construction
Demolition

= Fonceline

Existing RCPS
Flow Meter Flow Meter

Relocation

SCREENING
BUILDING

48" FM
mEEan

Redwood City
Interceptor 48" S5

Junction Box A
F
.
b : 1
() H !
4 . .
" . VALVE! VALVE
:' : : ! VALVEL WET WELL VALYE
0l o H .'
») B . '
ot . l
o o 1]
2 [} N M
T L TR L R CTEE R EEERET
" . e e s = — e o

Abandoned Flowmeter

New odor control
system and ducting

New Electrical

Generator

New Diesel Fuel
Storage Location

New transformer

Figure 5-10. RCPS construction sequencing plan - Phase 6
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Cost Estimate and Schedule

The RCPS Project Life Cycle Cost (LCC) analysis model was used to estimate the LCC over the RCPS
Project’s 50-year life. The model was completed in August 2016. The major considerations in
developing the RCPS LCC include capital cost, annual O&M running costs,
replacement/rehabilitation costs and proposed Conveyance System 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 RCPS improvements were calculated by BC. A
summary of the construction costs by major project category is provided in Table 6-1. The detailed
cost estimate is included in Appendix G. It should be noted that the estimate was prepared in May
2016, and the construction cost estimate is in 2016 dollars.

Table 6-1. RCPS construction cost

Category/Phase Total Net Cost
RCPS Site Work $3.1M
Redwood City Wet Well $5.9M
Redwood Screening Building $2.8M
Redwood Surge Control $0.7M
Redwood MPPS Connection $0.3M
Redwood Odor/Chemical System Control Allowance $0.2M
Redwood Electrical and Instrumentation $5.0M
Total $19.6M

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

Cost Factor

Markup

Construction Contingency!

25%

Soft Costs?

Construction Management, Engineering Services during
Construction, Testing, Inspection

18%

Contract Change Orders (CCO)

5%

Planning

5%

Design

10%

Project Management

5%

Soft Cost Subtotal

43%

Market Fluctuations?

Low

-5%

High

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 RCPS capital costs. The capital costs were originally developed
in 2016 dollars, but were escalated to 2021, which is the midpoint year of construction.

Table 6-3. RCPS capital cost

Total Net Cost

Total Construction Cost $19.6M
Contingency and Soft Cost Subtotal (25% and 43% of $4.9M
Construction Cost) $8.4M
2016 Capital Cost $32.9M
2021 $40.0M

Market Fluctuation Ranges!

$38.8M - $43.6M

Source: SVCW Conveyance System Construction Cost Analysis, Front of Plant, Revision Date: April 22, 2015, Revision 28b.

Market fluctuation range of -5 percent (low) to 15 percent (high) developed by SVCW.

6.2 O&M Costs

The annual maintenance allowance is equal to one full time employee at $150,000/year per SVCW’s
direction during the original LCC analysis completed in May 2015. The maintenance allowance
includes the maintenance of the odor control, screens, standby generator and combination air
vacuum/relief valves/surge control and pump maintenance. Odor control chemicals and pump
rebuilding and inspection are not considered to be annual maintenance costs, and are accounted for
separately in the LCC analysis. Odor control chemical and pump rebuilding costs are estimated to be
$95,000/year due to the size of the facility. Pump inspection costs are estimated to be

6-2

Brownsw Caldwell

RCPS PPR-Final-20170331.docx



SVCW Conveyance System Program )
Redwood City Pump Station Project Planning Report Section 6

$33,600/year, based on pulling all submersible pumps twice per year at a cost of
$4,200/pump/year as stated in Table 7.19 of Conveyance System Master Plan (Winzler and Kelly,
2011). Electrical costs are calculated using the location of the facility and the electrical rates, along
with calculated equipment power usage. The electrical rate is $0.150/kWh based on current SVCW
electrical bills for RCPS. The total RCPS annual equipment power usage is 655,978kW (74.6 kWh).
All 0&M costs mentioned above are in 2016 dollars.

6.3 Rehabilitation/ Replacement Costs

The following rehabilitation and replacement assumptions were made for RCPS:

1. Dry weather submersible pump rebuild is once every 5 years at 50 percent of a purchase cost of
$875,000 for all four dry weather pumps based on vendor supplied costs.

2. Wet weather submersible pump rebuild - once every 10 years at 50 percent of a purchase cost
of $1,472,000 for all wet dry weather pumps based on vendor supplied costs.

3. RCPS Screen Replacement - once every 20 years at a cost of $819,000.

4. Pump replacement - once every 25 years for both dry and wet weather pumps. The cost to
replace is assumed to be a purchase cost of $2,347,000 for all eight pumps. No rebuild costs
are assumed within these years.

5. 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 $4,471,000 and the
instrumentation and control equipment replacement cost is assumed to be $496,800.

6. Structural rehabilitation or replacement will occur once every 50 years for RCPS since it will be a
new station and the existing building will be repurposed for ancillary equipment. Since this cost
will occur outside of the period of analysis, it was not calculated for this LCC. The structural
rehabilitation/replacement includes piping, valves, HVAC, and odor control.

6.4 Year of Analysis

The RCPS Project construction is expected to begin in November 2020 and end in November 2022.
Capital costs are applied in the LCC model at the midpoint year of construction. The Year 2021 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. The Year of Analysis for the entire
conveyance system program 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 Head-works) 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.

6.5 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
RCPS Project LCC Analysis were developed by SVCW based on current and projected investment
return rates as summarized in Table 6-4.

]
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Factor Rate
Escalation 4%
Capital Project and Rehabilitation/Replacement Discount 7%
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. Table 6-5
displays the RCPS LCC breakdown including O&M, rehabilitation/replacement, capital and life cycle
costs. The LCC analysis completed for the RCPS is included in Appendix H.

Table 6-5. LCC summary by cost category

Cost Category Cost

0&M $14.8M

Rehabilitation/Replacement $8.9M

Capital Cost $38.8M - $43.6M
Total LCC $62.5M - $67.3M

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

The median total 50-year LCC for RCPS is $63.7 million with a range of $62.5 to $67.3 million
accounting for market fluctuations

6.7 Schedule

A planning level project schedule during design and construction is shown in Figure 6-1. The
estimated construction duration for the RCPS Project is approximately two years. The schedule
originates from the overall program schedule; therefore, gaps in specific RCPS activity may occur.
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Task Name Dration |Start Finish |Predecessars 2016 2017 | 2018 019 | 2022 023 |
] 1 | 2yl | oet| san | age | aut | Octl an | apr | st | oce | an | ape | ot [ et | san | age | sl Lot san | ape| sut | et | san [ apr | ut | ocr| jan [ ape | ut | oct | ian | ape | Jul oa'
RCPS Project Schedule 1742 days Tue 11/29/16 Wed 8/2/23 1=
Final EIR Preparation 114 days  Tue 11/29/16  Fri5/5/17 =1
Public Review Period for Draft EIR 34 days Tue 11/29/16  Fri1/13/17 .-
Commission Certifies EIR and 0 days Fri 4/14/17 Frid/14/17 3 + 414

Approves Froject

EIR Amendments 69days  Thul0/15/20 Tue 1/19/21 [

RCPS Easements Acquisition 113 days Wed 7/3/19  Fri12/6/19 —

Permitting 1408 days  Fri 8/28/15 Tue 1/19/21 ]
Environmental, Acquisition, 0 days Wed 1/20/21  Wed 1/20/21 7 0‘!' 1/20

Permitting Complete

RCPS Ni I App , 270days  Mon 11/26/18 Fri 12/6/19 (B |
Permit or Coordination

Project Planning Report 83 days Mon 11/28/16 Wed 3/22/17 [EES |
RCPS Predesign, 30% 174 days  Tue 4/18/17  Fri12/15/17 _|-|
RCPS 90% Design 181 days  Mon 12/18/17 Mon 8/27/18 11 _
RCPS Final Design 135days Tue8/28/18  Mon 3/4/19 12 H—,
Bid and Award 90days  Tue3/5/19  Mon7/8/19 13 ot
Canstruction 735days  Mon 4/13/20  Fri2/3/23 14
Submittals, Fabrication, Testing 204 days  Mon 4/13/20  Thu 1/21/21 | IS |
RCPS Construction 531days  Frilf22/21 Fri2/3/23
RCPS Replacement Complete 0 days Fri 2/3/23 Fri 2/3/23 + 23
Task P Project Summany 1L Manual Task I starteonly C Dreadline 4+
Project; RCPS Replacement split o inactive Task Duratian-enly TN Finish-only 3 Progress
Date: Thu 2/2/17 Milestone * Inactive Milestone Manual Summary Rollup ee— Extormal Tasks Manual Progress
Summary [ Inactive Summary I 1 Manual Summary r 1 Ecternal Mil ®

WoowekfpOlyprojects\1500004150072- RCPS - Project Planning Report\Project Schedule\150072_RCPS Project Schedule.mpp

Figure 6-1. Construction schedule
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Outstanding Project Issues

The following section summarizes the RCPS Project issues that require resolution as part of the final
design process. These issues consider the impact to the RCPS Project schedule and overall RCPS
Project costs (design and construction), potential additional field investigations, RCPS 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 RCPS 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.

o Hydraulic model and pump selection. Original pump selections were made from the hydraulic
model as part of the predesign report (BC, January 2015). Following the selection of the
proposed Conveyance System Project, new pump selections were made based on information
available in January 2017. As new information is developed, 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 finalize pump
selection. As part of final pump selection, the Segment 1 pressure and associated flow rate for
which double pumping is required will be refined.

o Hydraulic transient control. A hydraulic transient model was developed based on the information
available at the time of the original predesign report (BC, January 2015) assuming a force main
project. The proposed Conveyance System Project has changed since then, and based on the
selection of the proposed gravity pipeline project and new information that will be 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.

« Wet well dimensions. Updated pump selections may require adjustments in the wet well
dimensions.

o Pump manufacturers. Current pump selections were based on Vaughan submersible chopper
pumps for dry weather and Flygt submersible pumps for wet weather. 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 0O&M staff. The use of portable
gantry cranes, bridge cranes, boom trucks, or combination of removal devices will need to be
considered. Redwood City’s and neighboring businesses’ interests should also be considered.

o Bar screen hydraulics. The hydraulics for the bar screen were based on 19 mgd per bar screen
channel. The hydraulic requirements for 38 mgd per bar screen channel and its impact to facility
sizing should be evaluated. Facility sizing will also affect overall site layout.

o Odor control. Odor control field testing should be conducted in August/September timeframe to
confirm odor control predesign assumptions. The odor control sizing should be updated as
needed based on the new field data.
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Air exchange rates. Air exchange rates for the wet well and screen building need to be finalized
during final design. Currently, the screen building air exchange rates are based on continuous
occupancy. The screen building air exchange rates may be reduced when the screen building is
unoccupied.

Architectural. The existing buildings will be repurposed to house new electrical equipment,
standby generators, odor control equipment, control room, and restroom as part of the pump
station upgrades. The buildings will be updated with architectural features to match the
surrounding area. The final architectural features will need to be determined in final design.
Redwood City’s interests will need to be considered.

Alignment and grade of incoming 60-inch gravity sewer to RCPS. The alignment and grade of
the City’s incoming 60-inch gravity sewer will affect the depth and sizing of facilities on the site,
especially the wet well.

SVCW design standards. Updates to SVCW design 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.

Inner Harbor Redevelopment Plan. Redwood City has plans to redevelop the Inner Harbor area,
formerly under the IHSP and now under the Redwood City General Plan. There are two proposed
private developments and plans for public facilities and open spaces. Development in the Inner
Harbor Area and in the vicinity of the RCPS may occur in parallel with the RCPS design and
construction. Improvements to the RCPS area will need to consider improvements in the area.

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 RCPS. Specific attention to air quality 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 pump stations through the SRF program. SRF requirements will
need to be incorporated into the bid documents. The design engineer should also expect to
provide RCPS Project information for the SRF application.

Environmental permits. No environmental permits are required for construction.

Non-environmental permits. Non-environmental permits required for construction will need to be
identified and finalized during detailed design.

Land acquisition. Land acquisition for laydown areas and temporary construction easements will
need to be identified and acquired during final design. Progress of planned developments near
the RCPS must be considered when selecting the areas for land acquisition. Land that is
currently identified as available may not be available at the time of construction.

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. Challenges due to construction
sequencing include staging at the end of Maple St, providing access to neighboring facilities,
and the overall size of the site. The construction sequencing will also need to be coordinated
with the other projects ongoing for SVCW, especially other conveyance system projects and
the Member Agencies.
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— Construction staging - Construction staging locations will need to be finalized based on the
environmental reviews and the results of the land acquisition efforts. Due to the ongoing
improvements in the area, as discussed in Section 2.2.1, the construction staging and
laydown area availability may be subject to change and may be problematic. Careful and
close coordination with the City of Redwood City will be required to identify the timing and
availability of surrounding properties for staging areas.

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

Technical specifications. Technical specifications for the RCPS Project will be developed during
final design.

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

Geotechnical. For final design of RCPS, a minimum of two Cone Penetrometer Tests (CPT) to
depths of 75 to 100 feet or refusal are recommended to generate a continuous soil profile and
serve as the basis for liquefaction settlement analysis. Pore pressure dissipation tests should be
performed at all sand layers encountered to evaluate artesian groundwater pressures, if present.
The CPT profile/data and seismic setting can then be entered into the computer program
LiquefyPro (or equivalent) to evaluate individual sand layers that are likely to liquefy and to
estimate the resultant seismic settlement (if any) at the ground surface and at the base of the
pump station.

Seismic retrofit evaluation. A seismic analysis for RCPS was completed by Kennedy/Jenks
approximately eight years ago. This analysis will require updates for RCPS, where the building
will be repurposed, 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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Technical Memorandum Field Investigation Summary

Section 1: Introduction

This technical memorandum (TM) 3.1 summarizes the Contaminated Materials Survey completed by
Forensic Analytical at the South Bayside System Authority (SBSA) Menlo Park Pump Station (PS), Redwood
City PS, San Carlos PS, and Belmont PS. The purpose of the survey was to identify, sample, and analyze all
suspect asbestos-containing materials that may be disturbed in the planned pump station demolition and to
identify lead containing materials at the sites. Materials outside of the planned renovation areas were not
tested. The survey results will be used to identify the extent of contaminated materials, provide information
for the firm developing the detailed design to include in the Bidding Documents and provide a more realistic
estimate of construction cost for removal and disposal of contaminated materials.

Section 2: Contaminated Materials Survey

A pre-demolition asbestos survey and lead testing for the four SBSA pump stations was conducted on July
26, 2012 by Forensic Analytical. This section summarizes the results presented in the reports. These reports
are included in Attachment A.

2.1 Contaminated Materials Found

Asbestos was found at two of the four pump stations, Menlo Park PS and San Carlos PS. Lead was found in
certain paints at all four pump stations. The description and locations of asbestos and lead found at the
pump stations are summarized in Table 2-1.

Table 2-1. Contaminated Materials Found at Pump Stations

‘ Pump Station Asbestos Location Description Lead Location Description |
12" Beige Vinyl Tile Floor | WestUtllityRoom, 1 o of9Paints | See Floor Plan Sketch in Attachment A for
Menlo Park . Office, Entry, and .
and Mastic Tested Locations
Bathroom
Redwood City None Detected N/A 7 out of 11 Paints See F!oor Plan Sketch in Attachment B for
Tested Locations
12" Beige Vinyl Tile Floor Su_rface Level, ‘.NGSt 6 out of 8 Paints See Floor Plan Sketch in Attachment C for
San Carlos i Utility Area, Office, and .
and Mastic Tested Locations
Bathroom
Belmont None Detected N/A 5 out of 7 Paints See F!oor Plan Sketch in Attachment D for
Tested Locations

Section 3: Hazardous Waste Inspection

A visual inspection for hazardous waste was conducted on October 29, 2012 by Forensic Analytical and is
summarized in a report dated January 7, 2013. The report is included in Attachment E. 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 Polychlorinated
biphenyl (PCB) containing waste, universal waste, and other hazardous waste materials. These items are
summarized in Table 3-1.

Brownsw Caldwell
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Technical Memorandum

Field Investigation Summary

Table 3-1. Hazardous Waste Inspection Summary for SBSA Pump Stations

Waste Found at Pump Station (X)

Category Type :
Menlo Park PS Redwood City PS San Carlos PS Belmont PS
Electrical Switch
Gear/Transformers (Wet X X X X
Suspect PCB- Type)
Containing Waste

Fluorescent Light Fixture X X X X

Ballasts
Lead Acid Batteries X X X X
Universal Waste Light Bulbs/Tubes X X X X
Miscellaneous Chemicals X X X X

and Cleaning Supplies

Other Hazardous Waste Various Oils X X X X
Oily Rags X X X X
Diesel Fuel X X X X
Generator (Oil, Fuel, X X X X

Coolant)

Sodium Hypochlorite X X

Bio Hazard Waste X

Section 4: Recommendations

Recommendations were made for handling the contaminated and hazardous waste materials found at each
of the pump station sites. The recommendations apply to all locations these materials are found on each
site and are listed below.

4.1 Contaminated Material Recommendations

Recommendations were made for handling the asbestos and lead found at each of the pump station sites.
The recommendations apply to all locations these materials are found on each site and are listed in

Table 4-1.

Table 4-1. Contaminated Material Recommendations ‘

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.

Brownsw Caldwell
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Technical Memorandum Field Investigation Summary

Table 4-1. Contaminated Material Recommendations ‘

Work performed on surfaces containing any amount of lead must comply with
the 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, utilize 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.

Lead Materials?

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.

112-inch square Beige Vinyl tile floor and Mastic found at Menlo Park PS and San Carlos PS
2L ead found in some of the paints at all four pump stations

4.2 Hazardous Waste Material Recommendations

The recommendation for the suspect PCB-containing waste is to sample the materials after energy isolation
or to otherwise assume that they contain PCBs.

All regulated and hazardous waste items listed in Table 3-1 above should be properly packaged, labeled,
transported and disposed of or recycled in accordance with all applicable federal, state and local
regulations.

Brownsw Caldwell
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Attachment A: Pre-Demolition Asbestos Survey & Lead
Testing Reports by Forensic Analytical

Menlo Park Pump Station, August 13, 2012
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Pre-Demolition Asbestos Survey & Lead Testing Report Page 1
SBSA Menlo Park Pump Station

Executive Summary

Forensic Analytical Consulting Services, Inc. (FACS) performed a pre-demolition asbestos survey and
lead testing at the SBSA San Carlos Pump Station on July 26, 2012. The purpose of the survey was to
identify, sample, and analyze all suspect asbestos-containing materials that may be disturbed in the
planned demolition.

The survey was intended to meet the requirements of the Bay Area Air Quality Management District.
The results of this report should be incorporated into any demolition plans for the building.

Asbestos was identified in the following materials:

Material Description Location(s) of Material
12-inch beige vinyl floor tile and West utility room, office, entry and
black mastic bathroom

Lead was detected in four (4) of the nine (9) paints tested, two of the paints were determined to be lead-
based paint, while the other two were determined to be lead-containing paint.

Results of laboratory testing are summarized in the attached tables. The summary tables must not be used
alone. Important explanations and limitations are contained in the full report text below.

©E Forensic Analytical Consulting Services
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Introduction

Forensic Analytical Consulting Services, Inc. (FACS) was retained by Mr. Timothy Banyai of Brown and
Caldwell to perform a pre-demolition asbestos survey of the SBSA Menlo Park Pump Station located at
Marsh Road at Highway 101 in Menlo Park, California. Peter Radzinski of FACS performed the
investigation on July 26, 2012. Mr. Radzinski is certified by the State of California as a Certified Site
Surveillance Technician (Cert. No. 05-3772). Project Management was provided by Mr. Paulo Parra a
California Certified Asbestos Consultant (Cert. No 11-4806). Certifications of FACS personnel are
presented in Appendix D.

This report contains the findings and recommendations from our inspection and laboratory analysis of
samples collected. The purpose of the survey was to identify, sample, and analyze all suspect asbestos-
and lead containing materials that may be disturbed in the planned demolition, within the limitations
described below.

Site Description and Scope of Work

The Project building was a cinder block structure with rolled-on roof. The building was a pump station,
and the interior was divided into east and west utility areas, with a surface level and two sub-levels at the
west utility area and one sub-level at the east.

This survey was performed for the planned demolition of the pump station.

Methodology
Our investigation consisted of the following:

e Visual inspection
Documentation of relevant conditions

e Collection of samples of suspect asbestos-containing materials using the AHERA sampling
protocol

e Collection of samples of suspect lead paint

Submitting samples to a laboratory accredited by AIHA, NVLAP, and ELAP for analysis by PLM &
Flame AA

e Presenting analytical results, conclusions, and recommendations in a report, which can be
submitted to the Bay Area Air Quality Management District.

The types, numbers, and locations of samples were determined based on information about the planned
demolition, visual observations, regulatory requirements, and other project management considerations.

Findings
Survey results are summarized in the attached table (Appendix A).

Asbestos was identified in the following materials:

©E Forensic Analytical Consulting Services
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Asbestos
Material Description Location(s) of Material Regulatory
Classification

West utility room, office, Category |

12-inch beige vinyl floor tile and mastic entry and bathroom Nonfriable ACM

Lead was detected in four (4) of the nine (9) paints tested. Paint testing results ranged from <0.008% to
24% lead by weight.

A floor plan showing sample locations is presented in Appendix B. The detailed laboratory report and
completed Sampling Data Form (Chain of Custody) are contained in Appendix C.

Conclusions and Discussion
Asbestos

The 12-inch beige vinyl floor tile and mastic in the utility room, office, entry and bathroom contain
asbestos. The vinyl floor tile and mastic are Asbestos-Containing Materials (ACM) and also Asbestos-
Containing Construction Materials (>0.1% asbestos) in California. The vinyl floor tile and mastic are subject
to regulations of USEPA, BAAQMD, Cal/OSHA, and CSLB.

An asbestos-containing material for which sample analysis results by PLM are greater than one percent
asbestos is classified as Asbestos-Containing Material (ACM) under regulations promulgated by: : US EPA,
BAAQMD, Cal-EPA, OSHA, and Cal/lOSHA. US EPA and BAAQMD require that a material with a PLM
analytical result less than 10% (including Trace results of less than one percent) be confirmed by the point
count method, or else the material must be assumed to be ACM.

An asbestos-containing material for which sample analysis results by PLM are greater than 0.1 percent
asbestos is classified as Asbestos-Containing Construction Material (ACCM) by Cal/lOSHA and by the
California Contractor State Licensing Board (CSLB).

OSHA (Cal/lOSHA) regulates all materials that contain asbestos. At a minimum, employee training, wet
methods, HEPA vacuums, and prompt cleanup and disposal of debris in leak-proof containers are
recommended or required for the disturbance of any material that contains asbestos.

Lead

Lead is primarily regulated in California by Cal/lOSHA and the California Department of Public Health. The
current Cal/OSHA Lead in Construction Safety Standard (8 CCR 1532.1) regulation applies to all
construction work where an employee may be occupationally exposed to lead. Therefore, work performed
on surfaces (including manual demolition, scraping, welding, etc.) containing any amount of lead must
comply with the standard, including an exposure assessment (personal air monitoring) to determine if the
airborne lead exposure levels are within acceptable limits.

Since lead was detected in some of the paint chip samples collected (ranging from 0.008% to 24%), 8
CCR 1532.1 applies to any work that will disturb these lead-containing paints. Other components

©E Forensic Analytical Consulting Services
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represented by the positive lead samples in the Summary of Lead Testing Laboratory Results shall be
considered to be lead-containing until proven otherwise.

For detailed regulatory requirements in specific situations, FACS should be consulted, or the applicable
regulations should be examined

Recommendations

1.

The vinyl floor tile and mastic should be removed prior to the planned demolition by a licensed
asbestos abatement contractor who complies with all applicable regulations.

A Certified Asbestos Consultant should be consulted 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 for asbestos content.

Removal of the lead paint at spots scheduled for disturbance by the construction would eliminate the
applicability of the Cal/OSHA standard to the paint. If the paint is not removed, and the work will
involve a Cal/OSHA trigger task (such as torch cutting), workers must be protected during the initial
exposure monitoring, per the Cal/lOSHA Lead Standard requirements, as if they were exposed
above the Permissible Exposure Limit, until actual exposures are determined. With torch cutting, for
example, this includes providing supplied air respiratory protection during the initial exposure
assessment.

Because some of the paint present is peeling or deteriorated, these areas of paint should be
removed from components prior to sending components for recycling or disposal. The paint chips
are likely to be classified as hazardous waste for lead, whereas the components with the remaining
intact paint may possibly test as non-hazardous. Scraping of loose and flaky paint prior to
removal/demolition of the components is intended to prevent loose paint chips from contaminating
the larger quantity of components and causing the larger load of waste to be classified as
hazardous, and also intended to prevent paint chips from dislodging and contaminating the ground
at the site or along the waste/recycling transportation route.

Paint chips and other waste generated from the paint removal, as well as painted components
destined for disposal, should be tested to determine if it is hazardous waste. For reference, lead
waste is considered a hazardous waste if the result of the Toxicity Characterization Leaching
Procedure (TCLP) test exceeds 5 mg/liter, under the Resource Conservation and Recovery Act
(RCRA), 40 CFR 261, Appendix Il. In California, a waste is also considered hazardous if the result
of soluble lead content by a Waste Extraction Test (WET) is greater than 5 mgl/l, or if the total lead
content exceeds 1,000 mg/kg in accordance with Title 22 of the CCR. When TTLC results are below
50 mg/kg, STLC/TCLP limits cannot be exceeded, so the waste would be classified as non-
hazardous for lead. Other hazardous metals historically utilized in paint manufacture should also be
tested to determine hazardous waste classification.

For further assistance with regulatory requirements, FACS should be consulted, and the applicable
regulations should be reviewed.

©E Forensic Analytical Consulting Services
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Limitations

The results of this asbestos survey and lead testing do not apply beyond the planned renovation
described above. Construction materials in areas not included in the scope of this survey should be
assumed to be asbestos-containing materials / lead paint, unless testing is conducted which determines
otherwise. If revisions to the renovation project are made that impact additional materials or areas, FACS
should be contacted to review the changes and/or to conduct additional asbestos survey work to address
potential impacts to untested materials.

The scope of this asbestos survey and lead testing did not include the identification of other hazardous
materials, which might exist in the area of the planned renovation. Other hazardous materials may
include polychlorinated biphenyls (PCBs) in fluorescent light ballasts and caulking, lead in paint, and
mercury in light fixtures and switches.

This investigation is limited to the conditions and practices observed and information made available to
FACS. The methods, conclusions, and recommendations provided are based on FACS’ judgment and
experience and on the standard of practice for professional service. They are subject to the limitations
and variability inherent in the methodology employed. As with all environmental investigations, this
investigation is limited to the defined scope and does not purport to set forth all hazards, nor to indicate
that other hazards do not exist.

Please do not hesitate to contact our office at 510-266-4600 if you have any questions about our
report. Thank you for the opportunity to assist Brown and Caldwell in promoting a more healthful
environment.

Respectfully, Reviewed by:

Forensic Analytical Consulting Services Forensic Analytical Consulting Services
Wilson Wong Steve Jackson

Program Manager Director of Consulting

CAC 92-0791, CDPH 4401 CAC 95-1782
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PRE-RENOVATION ASBESTOS SURVEY SUMMARY

SBSA Menlo Park Pump Station

Marsh Road at Highway 101, Menlo Park, California
Date(s) of Sampling: 7/26/2012

Asbestos Asbestos
Sample Content Regulatory Approximate
Number Material Description Location(s) of Material (Percent) Classification Quantity
MP-AO1 | wallboard and Taping Compound | Utility Room Enclosure ND Not Not applicable
applicable
MP-A02 Hard Wall Surfacing Material Utility Room/Bathroom Enclosure ND appll\ilg;ble Not applicable
. Not .
MP-AQ03 Roof Field Roof ND ) Not applicable
applicable
Not :
MP-A04 Roof Parapet Parapet ND applicable Not applicable
MP-A05 Blue Painted, Black Sealant Roof ND NOt Not applicable
applicable
MP-A06 White Sealant Air Handler on Room ND NOt Not applicable
applicable
MP-AQ7 . . Not :
Brown Adhesive Walls, Utility Room ND . Not applicable
MP-A08 applicable
MP-A09 PPN Lo Tile: 2%
12"x12” Beige Floor Tile with o , le: 27 Category 1
MP-A10 Black Mastic West utility area, Office, Entry, Bathroom Mastic: 7% Non-Friable 180 SF

ND = None Detected; Trace = less than one percent by visual area estimation; RACM = friable (easily damaged by hand pressure) or likely to become friable during
renovation/demolition; Category | Nonfriable = nonfriable packings, gaskets, resilient floor coverings (not including backing), and asphaltic roofing; Category Il Nonfriable =
Nonfriable materials other than Category |

NOTE:

This summary table must not be used alone. Important explanations and limitations are contained in the accompanying survey report text.
Percent asbestos content is based upon visual area estimation unless noted otherwise (point count analysis was not performed).




PRE-RENOVATION ASBESTOS SURVEY SUMMARY

SBSA Menlo Park Pump Station

Marsh Road at Highway 101, Menlo Park, California
Date(s) of Sampling: 7/26/2012

Asbestos Asbestos

Sample Content Regulatory Approximate

Number Material Description Location(s) of Material (Percent) Classification Quantity

MP-A11 Black Sealant West utility area, duct ND NOt Not applicable
applicable

MP-A142 | TSI Elbow West utility area, generator exhaust ND NOt Not applicable
applicable

MP-A13 Gasket West utility area, 2" level below ND NOt Not applicable
applicable

MP-A14

MP-A15

MP-A16 Not

MP-A17 Skim Coat Interior Walls ND aoplicabl Not applicable

MP-A18 pplicable

MP-A19

MP-A20

MP-A21

MP-A22 Not

MP-A23 Stucco Exterior Walls ND applicable Not applicable

MP-A24

MP-A25

ND = None Detected; Trace = less than one percent by visual area estimation; RACM = friable (easily damaged by hand pressure) or likely to become friable during
renovation/demolition; Category | Nonfriable = nonfriable packings, gaskets, resilient floor coverings (not including backing), and asphaltic roofing; Category Il Nonfriable =
Nonfriable materials other than Category |

NOTE:

This summary table must not be used alone. Important explanations and limitations are contained in the accompanying survey report text.
Percent asbestos content is based upon visual area estimation unless noted otherwise (point count analysis was not performed).




SUMMARY OF LEAD TESTING LABORATORY RESULTS
SBSA San Carlos Pump Station

150 Monte Vista Drive, San Carlos, California
Date(s) of Sampling: 7/26/2012

Roof, Parapet Cap, Silver Paint MP-Pb01 24%
West Utility Room, Duct, Gray Paint MP-Pb02 <0.006%
West utility area, Stairs, Yellow MP-Pb03 <0.008%
West Utility Area, Entry Door, Blue MP-Pb04 0.54%
West Utility Room, Hand Rail, Silver MP-Pb05 <0.04%
West Utility Room, Wall, Beige MP-Pb06 <0.007%
West Utility Room, MPPS1, Blue MP-Pb07 0.028%
West Utility Room, Wall, Beige MP-Pb08 <0.02%
West Utility Room, Pump 3, Blue MP-Pb09 0.21%

% means: percent lead in sample, by weight
< means: less than
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Appendix C:

Supporting Laboratory Reports and
Chain-of-Custody Documents
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Final Report
Forensic Analytical Laboratories

Metals Analysis of Bulks

Forensic Analytical Consulting Svcs Client 1D: HAYO01
Paulo Parra Report Number: M131399
3777 Depot Road Date Received:  07/26/12
Suite 413 Date Analyzed:  07/31/12
Hayward, CA 94545 Date Printed: 07/31/12
First Reported:  07/31/12
Job ID / Site: PJ17441; Various SBSA FALI Job ID: HAYO1
Date(s) Collected: 7/25/12 Total Samples Submitted: 1
Total SamplesAnalyzed: 1
Result Reporting Method
Sample Number Lab Number Analyte Result Units Limit* Reference
MP-PBO1 30439859 Pb 240000 mg/kg 20000 EPA 3050B/7420

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and isnot a
regulatory level. The Unitsfor the Reporting Limit are the same as the Units for the Final Results.

Daniele Siu, Laboratory Supervisor, Hayward Laboratory
Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results,
reports or copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s)
tested. Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client
issolely responsible for the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical isnot able to assess the degree of hazard
resulting from materials analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal

guidelines, unless otherwise specified. Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating
Procedures Manual. Sample results have not been blank corrected. Quality control and sample receipt condition were acceptable unless otherwi se noted.

lof 1
3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218



Forensic Analytical Laboratories

Metals Analysis of Paints

Forensic Analytical Consulting Svcs
Paulo Parra

3777 Depot Road

Suite 413

Hayward, CA 94545

Client ID:

Final Report

HAYO01

Report Number: M131269
Date Received:  07/26/12
Date Analyzed:  07/31/12
Date Printed: 07/31/12
First Reported:  07/31/12

Job ID / Site: PJ17441; Various SBSA
Date(s) Collected: 7/25/12

FALI Job ID: HAYO01
Total Samples Submitted: 8
Total SamplesAnalyzed: 8

Result Reporting Method

Sample Number Lab Number Analyte Result Units Limit* Reference
MP-PB02 30439860 Pb < 0.006 wt% 0.006 EPA 3050B/7420
MP-PB03 30439861 Pb <0.008 wt% 0.008 EPA 3050B/7420
MP-PB04 30439862 Pb 0.54 wt% 0.03 EPA 3050B/7420
MP-PB05 30439863 Pb <0.04 wt% 0.04 EPA 3050B/7420
Comment: Insufficient sample size for repeatable analysis.

MP-PB06 30439864 Pb < 0.007 wt% 0.007 EPA 3050B/7420
MP-PB07 30439865 Pb 0.028 wt% 0.006 EPA 3050B/7420
MP-PB08 30439866 Pb <0.02 wt% 0.02 EPA 3050B/7420
Comment: Insufficient sample size for repeatable analysis.

MP-PB09 30439867 Pb 0.21 wt% 0.03 EPA 3050B/7420

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and isnot a

regulatory level. The Unitsfor the Reporting Limit are the same as the Units for the Final Results.

(DM s

Daniele Siu, Laboratory Supervisor, Hayward Laboratory

Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results,
reports or copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s)
tested. Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client
issolely responsible for the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical isnot able to assess the degree of hazard
resulting from materials analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal
guidelines, unless otherwise specified. Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating
Procedures Manual. Sample results have not been blank corrected. Quality control and sample receipt condition were acceptable unless otherwi se noted.

3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218
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Forensic Analytical Laboratories Final Report

Bulk Asbestos Analysis

(EPA Method 600/R-93-116, Visual Area Estimation)

Forensic Analytical Consulting Svcs Client ID: HAYO01
Paulo Parra Report Number: B166541
3777 Depot Road Date Received:  07/26/12
Suite 413 Date Analyzed:  08/02/12
Hayward, CA 94545 Date Printed: 08/02/12
First Reported:  08/02/12
Job ID/Site:  PJ17441; Various SBSA FALI Job ID: HAYO01
_ Total Samples Submitted: 25
Date(s) Collected: Total Samples Analyzed: 25
Asbestos Percentin  Asbestos Percentin  Asbestos  Percentin
Sample ID Lab Number Type Layer Type Layer Type Layer
MP-A01 11283671
Layer: White Drywall ND
Layer: Yellow Woven Material ND
Layer: White Skimcoat/Joint Compound ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (20 %) Fibrous Glass (10 %) Synthetic (3 %)

MP-A02 11283672
Layer: White Drywall ND
Layer: Yellow Woven Material ND
Layer: White Skimcoat/Joint Compound ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (20 %) Fibrous Glass (10 %) Synthetic (3 %)

MP-A03 11283673
Layer: Stones ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Grey Fibrous Material ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (10 %) Fibrous Glass (35 %)
Comment: Bulk complex sample.

1of 4
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Client Name: Forensic Analytical Consulting Svcs

Report Number :

Date Printed:

B166541

08/02/12

Asbestos Percentin  Asbestos Percentin  Asbestos  Percentin

Sample D Lab Number Type Layer Type Layer Type Layer

MP-A04 11283674
Layer: Stones ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Stones ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Tan Fibrous Material ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Celulose (7 %) Fibrous Glass (40 %)
Comment: Bulk complex sample.

MP-A05 11283675
Layer: Black Tar ND
Layer: Paint ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

M P-A06 11283676
Layer: White Non-Fibrous Material ND
Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

M P-AQ7 11283677
Layer: Brown Mastic ND
Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace) Wollastonite (2 %)

MP-A08 11283678
Layer: Brown Mastic ND
Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace) Wallastonite (2 %)

MP-A09 11283679
Layer: Off-White Tile Chrysotile 2%
Layer: Black Mastic Chrysotile 7%
Total Composite Values of Fibrous Components:  Asbestos (2% )
Cellulose (Trace)

MP-A10 11283680
Layer: Off-White Tile Chrysotile 2%
Layer: Black Mastic Chrysotile 7%
Total Composite Values of Fibrous Components:  Asbestos (2% )
Cellulose (Trace)

2 of 4
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Report Number: B166541

Client Name: Forensic Analytical Consulting Svcs Date Printed: 08/02/12
Asbestos Percentin  Asbestos  Percentin  Asbestos  Percentin
Sample D Lab Number Type Layer Type Layer Type Layer
MP-Al11 11283681
Layer: Grey Non-Fibrous Material ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

MP-A12 11283682
Layer: Off-White Semi-Fibrous Material ND
Layer: Grey Semi-Fibrous Material ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Celulose (5 %) Fibrous Glass (2 %)

MP-A13 11283683
Layer: Tan Fibrous Material ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (99 %)

MP-A14 11283684
Layer: Paint ND
Layer: Off-White Skimcoat ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

MP-A15 11283685
Layer: Paint ND
Layer: Off-White Skimcoat ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

MP-A16 11283686
Layer: Paint ND
Layer: Off-White Skimcoat ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

MP-A17 11283687
Layer: Paint ND
Layer: Off-White Skimcoat ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

MP-A18 11283688
Layer: Paint ND
Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

MP-A19 11283689
Layer: Paint ND
Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

3o0of 4
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Report Number: B166541

Client Name: Forensic Analytical Consulting Svcs Date Printed: 08/02/12
Asbestos Percentin  Asbestos  Percentin  Asbestos  Percentin
Sample D Lab Number Type Layer Type Layer Type Layer
MP-A20 11283690
Layer: Off-White Skimcoat ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

MP-A21 11283691
Layer: Yellow Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

MP-A22 11283692
Layer: Grey Cementitious Material ND
Layer: Yellow Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

MP-A23 11283693
Layer: Grey Cementitious Material ND
Layer: Yellow Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

MP-A24 11283694
Layer: Grey Cementitious Material ND
Layer: Yellow Cementitious Materia ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

MP-A25 11283695
Layer: Yellow Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

Tad Thrower, Laboratory Supervisor, Hayward Laboratory

Note: Limit of Quantification ('LOQ") = 1%. 'Trace' denotes the presence of asbestos below the LOQ. 'ND' = 'None Detected'.
Analytical results and reports are generated by Forensic Analytical Laboratories Inc. (FALI) at the request of and for the exclusive use of the person or entity (client) named on such
report. Results, reports or copies of same will not be released by FALI to any third party without prior written request from client. This report applies only to the sample(s) tested.
Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by FALI. The client is solely responsible for the
use and interpretation of test results and reports requested from FALI. Forensc Analytical Laboratories Inc. is not able to assess the degree of hazard resulting from materials
analyzed. FALI reservestheright to dispose of all samples after a period of thirty (30) days, according to all state and federal guidelines, unless otherwise specified. All sampleswere
received in acceptable condition unless otherwise noted.
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Appendix D:

Certifications of FACS Personnel
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State of California
- Division of Occupational Safety and Health

Certified Site Surveillance Technician

Peter James Radzinski

Name

Certification No, _98-3772

04/14/13

Expires on

This cerification was issued by the Division of
Occupational Safety and Health as authorized by
Sections 7180 et seq of the Business and
Professions Code.




State of California Department of Public Health

Lead-Related Certificate Expiration
Date

Construction

Certificate

Type
?‘m'ﬁ' -

P# i\.h i“"n- W,




STATE OF CALIFORNIA Edmund G. Brown, Jr. Governor

DEPARTMENT OF INDUSTRIAL RELATIONS

Division of Occupational Safety and Health

Asbestos Unit

2211 Park Towne Circle, Suite 1

Sacramento, CA 95825-0414

(916) 574-2993 Office (916) 483-0572 Fax
http://www.dir.ca.gov/dirdatabases.html actu@dir.ca.gov

109284806C 355

Forensic Analytical Consulting Services October 28, 2011

Paulo C Parra

3777 Depot Road, #417
Hayward "CA 94804

Dear Certified Asbestos Consultant or Technician:

Congratulations, you have passed your certification examination!

Enclosed is your certification card. To maintain your certification, please abide by the
rules printed on the back of the certification card.

Your certification is valid for a period of one year. If you wish to renew your certification,
you must apply for renewal at least 60 days before the expiration date shown on your
card in accordance with Title 8, California Code of Regulations, Division 1, Chapter 3.2,
Article 2.6, Section 341.15(h) (1).

Please keep and do not send copies of your required AHERA refresher renewal
certificates to the Division until you apply for renewal of your certification.

Please contact our office at the above address, fax number or email of any changes in
your mailing or work address within 15 days of the change.

Sincerely,

Jeff Ferrell

nior Industrial Hygienist State of California

Division of Occupational Safety and Health
A Certified Asbestos Consultant

Attachment Paulo C Parra

Name

Certification No.

cc: File _ 11-4806

Expires on ___ 1019112

This certification was issued by the Division of
Occupational Safety and Health as authorized by
Sections 7180 et seq. of the Business and
Professions Code.

Passed Exam - Card Attached, Revised 01/07/2011




State of California Department of Public Health
Lead-Related Certificate

Expiration
Construction Type Date
Certificate

Igpectsm\ssessm 11/08/2012

Mr. Paulo C. Parra

Forensic Analytical Consulting Services, Inc.
3777 Depot Road, Suite 413

Hayward, California 94545



Forensic Analytical

ENVIRONMENTAL HEALTH CONSULTANTS

“The solution is in the FACS.”

At Forensic Analytical Consulting Services (FACS) our mission is to leave our
scientific fingerprint on every client we serve. We accomplish this by delivering
data and expertise that is accurate, cost effective, and contextually useful in
solving issues of public and environmental health.

Our expert teams are available to respond nationally to help resolve a broad
range of chemical, physical and biological concerns:

California
Los Angeles 310-668-5600
Sacramento 916-726-1303
San Diego 858-577-0455
San Francisco  510-266-4600

Nevada

Las Vegas 702-784-0040
Oregon

Portland 503-595-1001

www.forensicanalytical.com

©E Forensic Analytical Consulting Services
www.forensicanalytical.com
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Field Investigation Summary

Attachment B: Pre-Demolition Asbestos Survey & Lead
Testing Reports by Forensic Analytical

Redwood City Pump Station, August 10, 2012

Brown o Caldwell :

B-1

SBSA_FieldInvestigationSummaryTM_17Sept13.docx



Forensic Analytical

ENVIRONMENTAL HEALTH CONSULTANTS

Pre-Demolition Asbestos Survey & Lead Testing
Report

SBSA Redwood City Pump Station
1581 Maple Street
Redwood City, California

August 10, 2012

Prepared for:

Mr. Timothy Banyai

Brown and Caldwell

201 North Civic Center Drive, Suite 115
Walnut Creek, CA 94596
tbanyai@brwncald.com

Prepared by:

Wilson Wong

Forensic Analytical Consulting Services, Inc.
3777 Depot Road, Suite 413

Hayward, CA 94545

510-266-4600 ¢ wwong@forensicanalytical.com

FACS Project #PJ17441

Forensic Analytical Consulting Services




Pre-Demolition Asbestos Survey Report
SBSA Redwood City Pump Station
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Pre-Demolition Asbestos Survey & Lead Testing Report Page 1
SBSA Redwood City Pump Station

Executive Summary

Forensic Analytical Consulting Services, Inc. (FACS) performed a pre-demolition asbestos survey and
lead testing at the SBSA Redwood City Pump Station on July 25, 2012. The purpose of the survey was
to identify, sample, and analyze all suspect asbestos-containing materials that may be disturbed in the
planned demolition.

The survey was intended to meet the requirements of the Bay Area Air Quality Management District.
The results of this report should be incorporated into any demolition plans for the building.

No asbestos-containing materials were identified in this survey.

Lead was detected in seven (7) of the 11 paints tested, all at concentrations below lead-based paint level
(0.5%).

Results of laboratory testing are summarized in the attached table. The summary table must not be used
alone. Important explanations and limitations are contained in the full report text below.

©E Forensic Analytical Consulting Services
www.forensicanalytical.com




Pre-Demolition Asbestos Survey & Lead Testing Report Page 2
SBSA Redwood City Pump Station

Introduction

Forensic Analytical Consulting Services, Inc. (FACS) was retained by Mr. Timothy Banyai of Brown and
Caldwell to perform a pre-demolition asbestos survey of the SBSA Belmont Pump Station located at
1581 Maple Street, Redwood City, California. Peter Radzinski of FACS performed the investigation on
July 25, 2012. Mr. Radzinski is certified by the State of California as a Certified Site Surveillance
Technician (Cert. No. 05-3772). Project Management was provided by Mr. Paulo Parra a California
Certified Asbestos Consultant (Cert. No 11-4806). Certifications of FACS personnel are presented in
Appendix D.

This report contains the findings and recommendations from our inspection and laboratory analysis of
samples collected. The purpose of the survey was to identify, sample, and analyze all suspect asbestos-
and lead containing materials that may be disturbed in the planned renovation, within the limitations
described below.

Site Description and Scope of Work

The Project building was a single-story concrete structure with a tar-and-gravel roof. The building was a
pump station, and the interior was divided into east and west sides, each with two sub-levels.

This survey was performed for the planned demolition of the pump station.

Methodology
Our investigation consisted of the following:

e Visual inspection
Documentation of relevant conditions

e Collection of samples of suspect asbestos-containing materials using the AHERA sampling
protocol

e Collection of samples of suspect lead paint

e Submitting samples to a laboratory accredited by AIHA, NVLAP, and ELAP for analysis by PLM &
Flame AA

e Presenting analytical results, conclusions, and recommendations in a report, which can be
submitted to the Bay Area Air Quality Management District.

The types, numbers, and locations of samples were determined based on information about the planned
demolition, visual observations, regulatory requirements, and other project management considerations.
Findings

Survey results are summarized in the attached table (Appendix A).

No asbestos-containing materials were identified in this survey. Lead was detected in seven (7) of the 11
paints tested. Paint testing results ranged from <0.006% to 0.34% lead by weight.

©E Forensic Analytical Consulting Services
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A floor plan showing sample locations is presented in Appendix B. The detailed laboratory report and
completed Sampling Data Form (Chain of Custody) are contained in Appendix C.

Conclusions and Discussion

An asbestos-containing material for which sample analysis results by PLM are greater than one percent
asbestos is classified as Asbestos-Containing Material (ACM) under regulations promulgated by: : US EPA,
BAAQMD, Cal-EPA, OSHA, and Cal/OSHA. US EPA and BAAQMD require that a material with a PLM
analytical result less than 10% (including Trace results of less than one percent) be confirmed by the point
count method, or else the material must be assumed to be ACM.

An asbestos-containing material for which sample analysis results by PLM are greater than 0.1 percent
asbestos is classified as Asbestos-Containing Construction Material (ACCM) by Cal/OSHA and by the
California Contractor State Licensing Board (CSLB).

OSHA (Cal/lOSHA) regulates all materials that contain asbestos, even at Trace levels. At a minimum,
employee training, wet methods, HEPA vacuums, and prompt cleanup and disposal of debris in leak-proof
containers are recommended or required for the disturbance of any material that contains asbestos.

No asbestos-containing material was detected in this survey.

Lead is primarily regulated in California by Cal/OSHA and the California Department of Public Health. The
current Cal/OSHA Lead in Construction Safety Standard (8 CCR 1532.1) regulation applies to all
construction work where an employee may be occupationally exposed to lead. Therefore, work performed
on surfaces (including manual demolition, scraping, welding, etc.) containing any amount of lead must
comply with the standard, including an exposure assessment (personal air monitoring) to determine if the
airborne lead exposure levels are within acceptable limits.

Since lead was detected in some of the paint chip samples collected (ranging from 0.006% to 0.34%), 8
CCR 1532.1 applies to any work that will disturb these lead-containing paints. Other components
represented by the positive lead samples in the Summary of Lead Testing Laboratory Results shall be
considered to be lead-containing until proven otherwise.

For detailed regulatory requirements in specific situations, FACS should be consulted, or the applicable
regulations should be examined

Recommendations
1. No further actions are required for asbestos-related work.

2. If any additional suspect asbestos-containing material is discovered during the renovation, the work
should stop, and the material should be tested for asbestos content.

3. Removal of the lead paint at spots scheduled for disturbance by the construction would eliminate the
applicability of the Cal/OSHA standard to the paint. If the paint is not removed, and the work will
involve a Cal/lOSHA trigger task (such as torch cutting), workers must be protected during the initial
exposure monitoring, per the Cal/lOSHA Lead Standard requirements, as if they were exposed
above the Permissible Exposure Limit, until actual exposures are determined. With torch cutting, for
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example, this includes providing supplied air respiratory protection during the initial exposure
assessment.

4. Because some of the paint present is peeling or deteriorated, these areas of paint should be
removed from components prior to sending components for recycling or disposal. The paint chips
are likely to be classified as hazardous waste for lead, whereas the components with the remaining
intact paint may possibly test as non-hazardous. Scraping of loose and flaky paint prior to
removal/demolition of the components is intended to prevent loose paint chips from contaminating
the larger quantity of components and causing the larger load of waste to be classified as
hazardous, and also intended to prevent paint chips from dislodging and contaminating the ground
at the site or along the waste/recycling transportation route.

5. Paint chips and other waste generated from the paint removal, as well as painted components
destined for disposal, should be tested to determine if it is hazardous waste. For reference, lead
waste is considered a hazardous waste if the result of the Toxicity Characterization Leaching
Procedure (TCLP) test exceeds 5 mg/liter, under the Resource Conservation and Recovery Act
(RCRA), 40 CFR 261, Appendix II. In California, a waste is also considered hazardous if the result
of soluble lead content by a Waste Extraction Test (WET) is greater than 5 mg/l, or if the total lead
content exceeds 1,000 mg/kg in accordance with Title 22 of the CCR. When TTLC results are below
50 mg/kg, STLC/TCLP limits cannot be exceeded, so the waste would be classified as non-
hazardous for lead. Other hazardous metals historically utilized in paint manufacture should also be
tested to determine hazardous waste classification.

6. For further assistance with regulatory requirements, FACS should be consulted, and the applicable
regulations should be reviewed.

Limitations

The results of this asbestos survey and lead testing do not apply beyond the planned renovation
described above. Construction materials in areas not included in the scope of this survey should be
assumed to be asbestos-containing materials / lead paint, unless testing is conducted which determines
otherwise. If revisions to the renovation project are made that impact additional materials or areas, FACS
should be contacted to review the changes and/or to conduct additional asbestos survey work to address
potential impacts to untested materials.

The scope of this asbestos survey and lead testing did not include the identification of other hazardous
materials, which might exist in the area of the planned renovation. Other hazardous materials may
include polychlorinated biphenyls (PCBs) in fluorescent light ballasts and caulking, lead in paint, and
mercury in light fixtures and switches.

This investigation is limited to the conditions and practices observed and information made available to
FACS. The methods, conclusions, and recommendations provided are based on FACS’ judgment and
experience and on the standard of practice for professional service. They are subject to the limitations
and variability inherent in the methodology employed. As with all environmental investigations, this
investigation is limited to the defined scope and does not purport to set forth all hazards, nor to indicate
that other hazards do not exist.

©E Forensic Analytical Consulting Services
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Please do not hesitate to contact our office at 510-266-4600 if you have any questions about our
report. Thank you for the opportunity to assist Brown and Caldwell in promoting a more healthful

environment.

Respectfully,
Forensic Analytical Consulting Services

Wilson Wong
Program Manager
CAC 92-0791, CDPH 4401

Reviewed by:
Forensic Analytical Consulting Services

Spheen £ Q\G,J\y """ |

Steve Jackson
Director of Consulting
CAC 95-1782
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PRE-RENOVATION ASBESTOS SURVEY SUMMARY

SBSA Redwood City Pump Station
1581 Maple Street, Redwood City, California

Date(s) of Sampling: 7/25/2012

Asbestos Asbestos
Sample Content Regulatory Approximate
Number Material Description Location(s) of Material (Percent) Classification Quantity
RC-A01 . Not |
Roof field Roof ND . Not applicable
RC-A02 applicable
RC-A03 White/gray sealant Roof, HVAC unit ND NOt Not applicable
applicable
RC-A04 Black sealant Roof, at penetrations ND NOt Not applicable
applicable
RC-A05 | Gasket Roof, HVAC system, flanges ND NOt Not applicable
applicable
RC-AQ06 Brown baseboard adhesive Interior walls ND NOt Not applicable
applicable

ND = None Detected; Trace = less than one percent by visual area estimation; RACM = friable (easily damaged by hand pressure) or likely to become friable during
renovation/demolition; Category | Nonfriable = nonfriable packings, gaskets, resilient floor coverings (not including backing), and asphaltic roofing; Category Il Nonfriable =
Nonfriable materials other than Category |

NOTE:

This summary table must not be used alone. Important explanations and limitations are contained in the accompanying survey report text.
Percent asbestos content is based upon visual area estimation unless noted otherwise (point count analysis was not performed).




SUMMARY OF LEAD TESTING LABORATORY RESULTS
SBSA Redwood City Pump Station

1581 Maple Street, Redwood City, California
Date(s) of Sampling: 7/25/2012

Description Sample Analytical
Number Result
Ground level, electrical panel room, off-white drywall wall RC-Pb1 <0.006%
Ground level, HVAC room, gray east HVAC unit RC-Pb2 0.075%
Ground Ieve_l, electrical panel room, stairs to sub-level 1, RC-Pb3 0.027%
gray handrail
Ground level, electrical panel room, green concrete floor RC-Pb4 0.08%
Generator room outside entrance, blue metal door RC-Pb5 0.009%
West sub-level, beige west concrete wall RC-Pb6 <0.006%
th .- .
East sub-level, 4™ pipe system from north, gray metal pipe RC-Pb7 0.065%
elbow
East sub-level, red concrete floor RC-Pb8 <0.009%
nd nd P

;Z)ip:aSt sub-level, 2" piping system from north, gray metal RC-Pb9 0.34%
2" east sub-level, stairs, yellow metal steps RC-Pb10 0.006%
Exterior, white north concrete wall RW-Pb101 <0.006%

% means: percent lead in sample, by weight
< means: less than
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Appendix C:

Supporting Laboratory Reports and
Chain-of-Custody Documents
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Forensic Analytical Laboratories

Bulk Asbestos Analysis

(EPA Method 600/R-93-116, Visual Area Estimation)

Forensic Analytical Consulting Svcs
Paulo Parra
3777 Depot Road

Suite 413

Hayward, CA 94545

Final Report

Client I1D: HAYO01

Report Number: B166519
Date Received:  07/26/12
Date Analyzed:  07/31/12
Date Printed: 07/3112
First Reported:  07/31/12

Job ID/Site:  PJ17441; Various SBSA

Date(s) Collected: 07/25/2012

FALI Job ID: HAYO01
Total Samples Submitted: 6
Total Samples Analyzed: 6

Asbestos Percent in

Asbestos  Percent in Asbestos  Percent in

Sample ID Lab Number Type Layer Type Layer Type Layer

RC-A01 11283479
Layer: Stones ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace) Fibrous Glass (35 %) Synthetic (15 %)
Comment: Bulk complex sample.

RC-A02 11283480
Layer: Stones ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace) Fibrous Glass (35 %) Synthetic (15 %)
Comment: Bulk complex sample.
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Report Number: B166519

Client Name: Forensic Analytical Consulting Svcs Date Printed: 07/3112
Asbestos Percentin  Asbestos  Percentin  Asbestos  Percentin
Sample D Lab Number Type Layer Type Layer Type Layer
RC-A03 11283481
Layer: Black Semi-Fibrous Tar ND
Layer: Stones ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (15 %)

RC-A04 11283482
Layer: Black Tar ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

RC-A05 11283483
Layer: Dark Grey Foam ND
Layer: Grey Non-Fibrous Material ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

RC-A06 11283484
Layer: Brown Mastic ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

Tad Thrower, Laboratory Supervisor, Hayward Laboratory

Note: Limit of Quantification ('LOQ") = 1%. 'Trace' denotes the presence of asbestos below the LOQ. 'ND' = 'None Detected'.
Analytical results and reports are generated by Forensic Analytical Laboratories Inc. (FALI) at the request of and for the exclusive use of the person or entity (client) named on such
report. Results, reports or copies of same will not be released by FALI to any third party without prior written request from client. This report applies only to the sample(s) tested.
Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by FALI. The client is solely responsible for the
use and interpretation of test results and reports requested from FALI. Forensc Analytical Laboratories Inc. is not able to assess the degree of hazard resulting from materials

analyzed. FALI reservestheright to dispose of all samples after a period of thirty (30) days, according to all state and federal guidelines, unless otherwise specified. All sampleswere
received in acceptable condition unless otherwise noted.
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Forensic Analytical Laboratories

Metals Analysis of Paints

Final Report

Forensic Analytical Consulting Svcs Client 1D: HAYO01
Paulo Parra Report Number: M131268
3777 Depot Road Date Received:  07/26/12
Suite 413 Date Analyzed:  07/31/12
Hayward, CA 94545 Date Printed: 07/31/12
First Reported:  07/31/12
Job ID / Site: PJ17441; Various SBSA FALI Job ID: HAYO1

Date(s) Collected: 7/25/12

Total Samples Submitted: 10
Total SamplesAnalyzed: 10

Result Reporting Method

Sample Number Lab Number Analyte Result Units Limit* Reference

RC-PBO1 30439849 Pb < 0.006 wt% 0.006 EPA 3050B/7420
RC-PB02 30439850 Pb 0.075 wt% 0.006 EPA 3050B/7420
RC-PB03 30439851 Pb 0.027 wt% 0.006 EPA 3050B/7420
RC-PB04 30439852 Pb 0.08 wt% 0.02 EPA 3050B/7420
RC-PB05 30439853 Pb 0.009 wt% 0.006 EPA 3050B/7420
RC-PB06 30439854 Pb < 0.006 wt% 0.006 EPA 3050B/7420
RC-PB07 30439855 Pb 0.065 wt% 0.006 EPA 3050B/7420
RC-PB08 30439856 Pb <0.009 wt% 0.009 EPA 3050B/7420
RC-PB09 30439857 Pb 0.34 wt% 0.03 EPA 3050B/7420
RC-PB10 30439858 Pb 0.006 wt% 0.006 EPA 3050B/7420

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and isnot a

regulatory level. The Unitsfor the Reporting Limit are the same as the Units for the Final Results.

(DM s

Daniele Siu, Laboratory Supervisor, Hayward Laboratory

Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results,
reports or copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s)
tested. Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client
issolely responsible for the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical isnot able to assess the degree of hazard
resulting from materials analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal
guidelines, unless otherwise specified. Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating
Procedures Manual. Sample results have not been blank corrected. Quality control and sample receipt condition were acceptable unless otherwi se noted.

3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218
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Final Report
Forensic Analytical Laboratories

Metals Analysis of Paints

Forensic Analytical Consulting Svcs Client 1D: HAYO01
Paulo Parra Report Number: M131303
3777 Depot Road Date Received:  07/26/12
Suite 413 Date Analyzed:  07/30/12
Hayward, CA 94545 Date Printed: 07/30/12
First Reported:  07/30/12
Job ID / Site: PJ17441; Various SBSA FALI Job ID: HAYO1
Date(s) Collected: 7/26/12 Total Samples Submitted: 1
Total SamplesAnalyzed: 1
Result Reporting Method
Sample Number Lab Number Analyte Result Units Limit* Reference
RW-PB101 30439981 Pb < 0.006 wt% 0.006 EPA 3050B/7420

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and isnot a
regulatory level. The Unitsfor the Reporting Limit are the same as the Units for the Final Results.

Daniele Siu, Laboratory Supervisor, Hayward Laboratory
Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results,
reports or copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s)
tested. Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client
issolely responsible for the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical isnot able to assess the degree of hazard
resulting from materials analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal

guidelines, unless otherwise specified. Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating
Procedures Manual. Sample results have not been blank corrected. Quality control and sample receipt condition were acceptable unless otherwi se noted.
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Appendix D:

Certifications of FACS Personnel
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State of California
Division of Occupational Safety and Health

Certified Asbestos Consultant

Wilson W Wong
Name
Certification No. 920791
01/29/13

Expires on

This certification was issued by the Division of
Qccupational Safety and Health as authorized by
Sections 7180 et seq. of the Business and
Professions Code.




State of California Department of Public Health

Lead-Related Certificate Expiration
Construction Type Date
Certificate
Inspector/Assessor  11/21/2012
%mﬂa— Monitor 11/121/2012

N,

Wilsom Walong ‘w = = D4 4401



State of California Department of Public Health

Lead-Related Certificate Expiration
Construction Type Date
Certificate

WTM 08/07/2012

efer Radainsid = = = ID# 5048
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State of California
- Division of Occupational Safety and Health

Certified Site Surveillance Technician

Peter James Radzinski

Name

Certification No, _98-3772

04/14/13

Expires on

This cerification was issued by the Division of
Occupational Safety and Health as authorized by
Sections 7180 et seq of the Business and
Professions Code.




Forensic Analytical

ENVIRONMENTAL HEALTH CONSULTANTS

“The solution is in the FACS.”

At Forensic Analytical Consulting Services (FACS) our mission is to leave our
scientific fingerprint on every client we serve. We accomplish this by delivering
data and expertise that is accurate, cost effective, and contextually useful in
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Our expert teams are available to respond nationally to help resolve a broad
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Executive Summary

Forensic Analytical Consulting Services, Inc. (FACS) performed a pre-demolition asbestos survey and
lead testing at the SBSA San Carlos Pump Station on July 26, 2012. The purpose of the survey was to
identify, sample, and analyze all suspect asbestos-containing materials that may be disturbed in the
planned demolition.

The survey was intended to meet the requirements of the Bay Area Air Quality Management District.
The results of this report should be incorporated into any demolition plans for the building.

Asbestos was identified in the following materials:

Material Description Location(s) of Material
12-inch beige vinyl floor tile and Surface level, west utility area, office
mastic and bathroom

Lead was detected in six (6) of the eight (8) paints tested, all at concentrations below lead-based paint level
(0.5%).

Results of laboratory testing are summarized in the attached tables. The summary tables must not be used
alone. Important explanations and limitations are contained in the full report text below.

©E Forensic Analytical Consulting Services
www.forensicanalytical.com




Pre-Demolition Asbestos Survey & Lead Testing Report Page 2
SBSA San Carlos Pump Station

Introduction

Forensic Analytical Consulting Services, Inc. (FACS) was retained by Mr. Timothy Banyai of Brown and
Caldwell to perform a pre-demolition asbestos survey of the SBSA San Carlos Pump Station located at
150 Monte Vista Drive, San Carlos, California. Peter Radzinski of FACS performed the investigation on
July 26, 2012. Mr. Radzinski is certified by the State of California as a Certified Site Surveillance
Technician (Cert. No. 05-3772). Project Management was provided by Mr. Paulo Parra a California
Certified Asbestos Consultant (Cert. No 11-4806). Certifications of FACS personnel are presented in
Appendix D.

This report contains the findings and recommendations from our inspection and laboratory analysis of
samples collected. The purpose of the survey was to identify, sample, and analyze all suspect asbestos-
and lead containing materials that may be disturbed in the planned demolition, within the limitations
described below.

Site Description and Scope of Work

The Project building was a two-story cinder block structure with rolled-on roof. The building was a pump
station, and the interior was divided into east and west utility areas, with a surface level and two sub-
levels at the west utility area and one sub-level at the east.

This survey was performed for the planned demolition of the pump station.

Methodology
Our investigation consisted of the following:

e Visual inspection
Documentation of relevant conditions

e Collection of samples of suspect asbestos-containing materials using the AHERA sampling
protocol

e Collection of samples of suspect lead paint
Submitting samples to a laboratory accredited by AIHA, NVLAP, and ELAP for analysis by PLM &
Flame AA

e Presenting analytical results, conclusions, and recommendations in a report, which can be
submitted to the Bay Area Air Quality Management District.

The types, numbers, and locations of samples were determined based on information about the planned
demolition, visual observations, regulatory requirements, and other project management considerations.
Findings

Survey results are summarized in the attached table (Appendix A).

Asbestos was identified in the following materials:

©E Forensic Analytical Consulting Services
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Pre-Demolition Asbestos Survey & Lead Testing Report Page 3
SBSA San Carlos Pump Station

Asbestos
Material Description Location(s) of Material Regulatory
Classification

Surface level, west utility Category |

12-inch beige vinyl floor tile and mastic area, office and bathroom | Nonfriable ACM

Lead was detected in six (6) of the eight (8) paints tested. Paint testing results ranged from <0.006% to
0.42% lead by weight.

A floor plan showing sample locations is presented in Appendix B. The detailed laboratory report and
completed Sampling Data Form (Chain of Custody) are contained in Appendix C.

Conclusions and Discussion
Asbestos

The 12-inch beige vinyl floor tile and mastic in the office and bathroom contain asbestos. The vinyl
floor tile and mastic are Asbestos-Containing Materials (ACM) and also Asbestos-Containing Construction
Materials (>0.1% asbestos) in California. The vinyl floor tile and mastic are subject to regulations of USEPA,
BAAQMD, Cal/lOSHA, and CSLB.

An asbestos-containing material for which sample analysis results by PLM are greater than one percent
asbestos is classified as Asbestos-Containing Material (ACM) under regulations promulgated by: : US EPA,
BAAQMD, Cal-EPA, OSHA, and Cal/lOSHA. US EPA and BAAQMD require that a material with a PLM
analytical result less than 10% (including Trace results of less than one percent) be confirmed by the point
count method, or else the material must be assumed to be ACM.

An asbestos-containing material for which sample analysis results by PLM are greater than 0.1 percent
asbestos is classified as Asbestos-Containing Construction Material (ACCM) by Cal/lOSHA and by the
California Contractor State Licensing Board (CSLB).

OSHA (Cal/lOSHA) regulates all materials that contain asbestos. At a minimum, employee training, wet
methods, HEPA vacuums, and prompt cleanup and disposal of debris in leak-proof containers are
recommended or required for the disturbance of any material that contains asbestos.

Lead

Lead is primarily regulated in California by Cal/lOSHA and the California Department of Public Health. The
current Cal/OSHA Lead in Construction Safety Standard (8 CCR 1532.1) regulation applies to all
construction work where an employee may be occupationally exposed to lead. Therefore, work performed
on surfaces (including manual demolition, scraping, welding, etc.) containing any amount of lead must
comply with the standard, including an exposure assessment (personal air monitoring) to determine if the
airborne lead exposure levels are within acceptable limits.

Since lead was detected in some of the paint chip samples collected (ranging from 0.0023% to 0.42%),
8 CCR 1532.1 applies to any work that will disturb these lead-containing paints. Other components

©E Forensic Analytical Consulting Services
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represented by the positive lead samples in the Summary of Lead Testing Laboratory Results shall be
considered to be lead-containing until proven otherwise.

For detailed regulatory requirements in specific situations, FACS should be consulted, or the applicable
regulations should be examined

Recommendations

1.

The vinyl floor tile and mastic should be removed prior to the planned demolition by a licensed
asbestos abatement contractor who complies with all applicable regulations.

A Certified Asbestos Consultant should be consulted 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 for asbestos content.

Removal of the lead paint at spots scheduled for disturbance by the construction would eliminate the
applicability of the Cal/OSHA standard to the paint. If the paint is not removed, and the work will
involve a Cal/OSHA trigger task (such as torch cutting), workers must be protected during the initial
exposure monitoring, per the Cal/lOSHA Lead Standard requirements, as if they were exposed
above the Permissible Exposure Limit, until actual exposures are determined. With torch cutting, for
example, this includes providing supplied air respiratory protection during the initial exposure
assessment.

Because some of the paint present is peeling or deteriorated, these areas of paint should be
removed from components prior to sending components for recycling or disposal. The paint chips
are likely to be classified as hazardous waste for lead, whereas the components with the remaining
intact paint may possibly test as non-hazardous. Scraping of loose and flaky paint prior to
removal/demolition of the components is intended to prevent loose paint chips from contaminating
the larger quantity of components and causing the larger load of waste to be classified as
hazardous, and also intended to prevent paint chips from dislodging and contaminating the ground
at the site or along the waste/recycling transportation route.

Paint chips and other waste generated from the paint removal, as well as painted components
destined for disposal, should be tested to determine if it is hazardous waste. For reference, lead
waste is considered a hazardous waste if the result of the Toxicity Characterization Leaching
Procedure (TCLP) test exceeds 5 mgl/liter, under the Resource Conservation and Recovery Act
(RCRA), 40 CFR 261, Appendix Il. In California, a waste is also considered hazardous if the result
of soluble lead content by a Waste Extraction Test (WET) is greater than 5 mg/l, or if the total lead
content exceeds 1,000 mg/kg in accordance with Title 22 of the CCR. When TTLC results are below
50 mg/kg, STLC/TCLP limits cannot be exceeded, so the waste would be classified as non-
hazardous for lead. Other hazardous metals historically utilized in paint manufacture should also be
tested to determine hazardous waste classification.

For further assistance with regulatory requirements, FACS should be consulted, and the applicable
regulations should be reviewed.

©E Forensic Analytical Consulting Services
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Limitations

The results of this asbestos survey and lead testing do not apply beyond the planned renovation
described above. Construction materials in areas not included in the scope of this survey should be
assumed to be asbestos-containing materials / lead paint, unless testing is conducted which determines
otherwise. If revisions to the renovation project are made that impact additional materials or areas, FACS
should be contacted to review the changes and/or to conduct additional asbestos survey work to address
potential impacts to untested materials.

The scope of this asbestos survey and lead testing did not include the identification of other hazardous
materials, which might exist in the area of the planned renovation. Other hazardous materials may
include polychlorinated biphenyls (PCBs) in fluorescent light ballasts and caulking, lead in paint, and
mercury in light fixtures and switches.

This investigation is limited to the conditions and practices observed and information made available to
FACS. The methods, conclusions, and recommendations provided are based on FACS’ judgment and
experience and on the standard of practice for professional service. They are subject to the limitations
and variability inherent in the methodology employed. As with all environmental investigations, this
investigation is limited to the defined scope and does not purport to set forth all hazards, nor to indicate
that other hazards do not exist.

Please do not hesitate to contact our office at 510-266-4600 if you have any questions about our
report. Thank you for the opportunity to assist Brown and Caldwell in promoting a more healthful
environment.

Respectfully, Reviewed by:

Forensic Analytical Consulting Services Forensic Analytical Consulting Services
Wilson Wong Steve Jackson

Program Manager Director of Consulting

CAC 92-0791, CDPH 4401 CAC 95-1782
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PRE-RENOVATION ASBESTOS SURVEY SUMMARY

SBSA San Carlos Pump Station

150 Monte Vista Drive, San Carlos, California
Date(s) of Sampling: 7/26/2012

Asbestos Asbestos
Sample Content Regulatory Approximate
Number Material Description Location(s) of Material (Percent) Classification Quantity
SC-A01 , Not :
SC-A02 Roof field Roof ND applicable Not applicable
SC-A03 . Not ,
SC-AQ4 White sealant Roof, on ductwork & parapet cap ND applicable Not applicable
SC-A05 Black sealant Roof, at penetrations ND NOt Not applicable
applicable
SC-A06 Gray sealant Roof, at penetrations ND NOt Not applicable
applicable
SC-A07 Not
SC-A08 Baseboard mastic Utility areas ND applicable Not applicable
SC-A09 PP
SC-A10 . . . . . FT 2% Cat. |
12-inch beige floor tile & mastic | Utility areas, office & bathroom ) Nonfriable 250 sf
SC-A11 Mastic 5% ACM
SC-A12 White adhesive & grout West L.ltl|le area, bathroom, in association with ND NOt Not applicable
ceramic tiles applicable

ND = None Detected; Trace = less than one percent by visual area estimation; RACM = friable (easily damaged by hand pressure) or likely to become friable during
renovation/demolition; Category | Nonfriable = nonfriable packings, gaskets, resilient floor coverings (not including backing), and asphaltic roofing; Category Il Nonfriable =
Nonfriable materials other than Category |

NOTE:

This summary table must not be used alone. Important explanations and limitations are contained in the accompanying survey report text.
Percent asbestos content is based upon visual area estimation unless noted otherwise (point count analysis was not performed).




PRE-RENOVATION ASBESTOS SURVEY SUMMARY

SBSA San Carlos Pump Station

150 Monte Vista Drive, San Carlos, California
Date(s) of Sampling: 7/26/2012

Asbestos Asbestos
Sample Content Regulatory Approximate
Number Material Description Location(s) of Material (Percent) Classification Quantity
SC-A13 Not
SC-A14 Pipe insulation West utility area ND ) Not applicable
SC-A15 applicable
SC-A16 Elbow insulation West utility area ND NOt Not applicable
applicable
SC-A17 Mortar West utility area, in association with cinder blocks ND NOt Not applicable
applicable
SC-A18
SC-A19
SC-A20 Not
SC-A21 Skim coat Utility areas, on walls ND aoplicable Not applicable
SC-A22 pp
SC-A23
SC-A24
SC-A25
SC-A26 Not
SC-A27 Stucco Exterior wall ND aoplicable Not applicable
SC-A28 PP
SC-A29

ND = None Detected; Trace = less than one percent by visual area estimation; RACM = friable (easily damaged by hand pressure) or likely to become friable during
renovation/demolition; Category | Nonfriable = nonfriable packings, gaskets, resilient floor coverings (not including backing), and asphaltic roofing; Category Il Nonfriable =
Nonfriable materials other than Category |

NOTE:

This summary table must not be used alone. Important explanations and limitations are contained in the accompanying survey report text.
Percent asbestos content is based upon visual area estimation unless noted otherwise (point count analysis was not performed).




SUMMARY OF LEAD TESTING LABORATORY RESULTS
SBSA San Carlos Pump Station

150 Monte Vista Drive, San Carlos, California
Date(s) of Sampling: 7/26/2012

Roof, blue paint on HVAC units Pb-1 0.021%
West utility area, bathroom, ceramic tile Pb-2 0.0046%
West utility area, beige paint on ductwork Pb-3 0.01%
West utility area, brown paint on metal shroud for motor Pb-4 0.42%
gear box

West utility area, paint on concrete stairwell steps Pb-5 0.016%
West utility area, paint on concrete stairwell landing Pb-6 <0.006%
West utility area, blue paint on metal pipes Pb-7 <0.007%
Beige paint on exterior stucco wall Pb-8 0.0023%

% means: percent lead in sample, by weight
< means: less than

©E Forensic Analytical Consulting Services
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Appendix C:

Supporting Laboratory Reports and
Chain-of-Custody Documents
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Bulk Asbestos Analysis

(EPA Method 600/R-93-116, Visual Area Estimation)

Forensic Analytical Laboratories

Final Report

Forensic Analytical Consulting Svcs Client ID: HAYO01
Paulo Parra Report Number: B166545
3777 Depot Road Date Received:  07/26/12
Suite 413 Date Analyzed:  08/02/12
Hayward, CA 94545 Date Printed: 08/02/12
First Reported:  08/02/12
Job ID/Site:  PJ17441; Various SBSA FALI Job ID: HAYO01

Date(s) Collected: 07/26/2012

Total Samples Submitted: 29
Total Samples Analyzed: 29

Asbestos Percentin  Asbestos Percentin  Asbestos  Percentin
Sample ID Lab Number Type Layer Type Layer Type Layer
SC-A01 11283725
Layer: Stones ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Tan Fibrous Material ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (10 %) Fibrous Glass (45 %)
Comment: Bulk complex sample.
SC-A02 11283726
Layer: Stones ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Tan Fibrous Material ND
Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (10 %) Fibrous Glass (45 %)
Comment: Bulk complex sample.
1o 5

3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218



Report Number: B166545

Client Name: Forensic Analytical Consulting Svcs Date Printed: 08/02/12
Asbestos Percentin  Asbestos  Percentin  Asbestos  Percentin
Sample D Lab Number Type Layer Type Layer Type Layer
SC-A03 11283727
Layer: White Non-Fibrous Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components:
Cellulose (Trace)

SC-A04 11283728
Layer: White Non-Fibrous Material
Layer: Paint
Total Composite Values of Fibrous Components:
Cellulose (Trace)

SC-A05 11283729
Layer: Black Mastic
Layer: Stones
Total Composite Values of Fibrous Components:
Cellulose (15 %)

SC-A06 11283730
Layer: Grey Mastic
Total Composite Values of Fibrous Components:
Cellulose (15 %)

SC-A07 11283731
Layer: Brown Mastic
Total Composite Values of Fibrous Components:
Cellulose (Trace) Wallastonite (2 %)

SC-A08 11283732
Layer: Light Brown Non-Fibrous Material
Layer: Brown Mastic
Total Composite Values of Fibrous Components:
Cellulose (Trace)

SC-AQ09 11283733
Layer: Light Brown Non-Fibrous Material
Layer: Brown Mastic
Total Composite Values of Fibrous Components:
Cellulose (Trace)

SC-A10 11283734
Layer: Off-White Tile
Layer: Black Mastic
Total Composite Values of Fibrous Components:
Cellulose (Trace)

SC-Al1l 11283735
Layer: Off-White Tile
Layer: Black Mastic
Total Composite Values of Fibrous Components:
Cellulose (Trace)

3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218

Asbestos (ND)

Asbestos (ND)

Asbestos (ND)

Asbestos (ND)

Asbestos (ND)

Asbestos (ND)

Asbestos (ND)

Chrysatile
Chrysatile

Asbestos (2% )

Chrysatile
Chrysatile

Asbestos (2% )

ND
ND

ND
ND

ND

ND

ND
ND

ND
ND

2%
5%

2%
5%

20f 5



Report Number: B166545

Client Name: Forensic Analytical Consulting Svcs Date Printed: 08/02/12
Asbestos Percentin  Asbestos  Percentin  Asbestos  Percentin
Sample D Lab Number Type Layer Type Layer Type Layer
SC-A12 11283736
Layer: White Adhesive ND
Layer: Grey Grout ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

SC-A13 11283737
Layer: White Semi-Fibrous Material ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (2 %) Synthetic (10 %)

SC-Al4 11283738
Layer: White Semi-Fibrous Material ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (2 %) Synthetic (10 %)

SC-A15 11283739
Layer: White Semi-Fibrous Material ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (2 %) Synthetic (10 %)

SC-A16 11283740
Layer: Beige Non-Fibrous Material ND
Layer: Off-White Woven Material ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Celulose (5 %) Fibrous Glass (2 %)

SC-A17 11283741
Layer: White Mortar ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

SC-A18 11283742
Layer: White Skimcoat ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

SC-A19 11283743
Layer: White Skimcoat ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

SC-A20 11283744
Layer: White Skimcoat ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

30of 5
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Report Number: B166545

Client Name: Forensic Analytical Consulting Svcs Date Printed: 08/02/12
Asbestos Percentin  Asbestos  Percentin  Asbestos  Percentin
Sample D Lab Number Type Layer Type Layer Type Layer
SC-A21 11283745
Layer: White Skimcoat ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

SC-A22 11283746
Layer: White Skimcoat ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

SC-A23 11283747
Layer: White Skimcoat ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

SC-A24 11283748
Layer: White Skimcoat ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

SC-A25 11283749
Layer: White Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

SC-A26 11283750
Layer: White Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

SC-A27 11283751
Layer: White Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

SC-A28 11283752
Layer: White Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

4 of 5
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Report Number: B166545
Client Name: Forensic Analytical Consulting Svcs

Date Printed: 08/02/12
Asbestos Percentin ~ Asbestos Percentin  Asbestos  Percentin
Sample D Lab Number Type Layer Type Layer Type Layer
SC-A29 11283753
Layer: White Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

Tad Thrower, Laboratory Supervisor, Hayward Laboratory
Note: Limit of Quantification ('LOQ") = 1%. 'Trace' denotes the presence of asbestos below the LOQ. 'ND' = 'None Detected'.

Analytical results and reports are generated by Forensic Analytical Laboratories Inc. (FALI) at the request of and for the exclusive use of the person or entity (client) named on such
report. Results, reports or copies of same will not be released by FALI to any third party without prior written request from client. This report applies only to the sample(s) tested.
Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by FALI. The client is solely responsible for the
use and interpretation of test results and reports requested from FALI. Forensc Analytical Laboratories Inc. is not able to assess the degree of hazard resulting from materials

analyzed. FALI reservestheright to dispose of all samples after a period of thirty (30) days, according to all state and federal guidelines, unless otherwise specified. All sampleswere
received in acceptable condition unless otherwise noted.

50f 5
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Forensic Analytical Laboratories

Metals Analysis of Paints

Final Report

Forensic Analytical Consulting Svcs Client 1D: HAYO01
Paulo Parra Report Number: M131302
3777 Depot Road Date Received:  07/26/12
Suite 413 Date Analyzed:  07/31/12
Hayward, CA 94545 Date Printed: 07/31/12
First Reported:  07/31/12
Job ID / Site: PJ17441; Various SBSA FALI Job ID: HAYO1

Date(s) Collected: 7/26/12

Total Samples Submitted: 6
Total SamplesAnalyzed: 6

Result Reporting Method

Sample Number Lab Number Analyte Result Units Limit* Reference
SC-PB0O1 30439973 Pb 0.021 wt% 0.006 EPA 3050B/7420
SC-PB03 30439975 Pb 0.010 wt% 0.006 EPA 3050B/7420
SC-PB04 30439976 Pb 0.42 wt% 0.03 EPA 3050B/7420
Comment: Insufficient sample size for repeatable analysis.

SC-PB05 30439977 Pb 0.016 wt% 0.006 EPA 3050B/7420
SC-PB06 30439978 Pb < 0.006 wt% 0.006 EPA 3050B/7420
SC-PB07 30439979 Pb < 0.007 wt% 0.007 EPA 3050B/7420

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and isnot a

regulatory level. The Unitsfor the Reporting Limit are the same as the Units for the Final Results.

(DM s

Daniele Siu, Laboratory Supervisor, Hayward Laboratory

Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results,
reports or copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s)
tested. Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client
issolely responsible for the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical isnot able to assess the degree of hazard
resulting from materials analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal
guidelines, unless otherwise specified. Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating
Procedures Manual. Sample results have not been blank corrected. Quality control and sample receipt condition were acceptable unless otherwi se noted.

3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218
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Final Report
Forensic Analytical Laboratories

Metals Analysis of Bulks

Forensic Analytical Consulting Svcs Client 1D: HAYO01
Paulo Parra Report Number: M131398
3777 Depot Road Date Received:  07/26/12
Suite 413 Date Analyzed:  07/31/12
Hayward, CA 94545 Date Printed: 07/31/12
First Reported:  07/31/12
Job ID / Site: PJ17441; Various SBSA FALI Job ID: HAYO1
Date(s) Collected: 7/26/12 Total Samples Submitted: 1
Total SamplesAnalyzed: 1
Result Reporting Method
Sample Number Lab Number Analyte Result Units Limit* Reference
SC-PB08 30439980 Pb 23 mg/kg 6 EPA 3050B/7420

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and isnot a
regulatory level. The Unitsfor the Reporting Limit are the same as the Units for the Final Results.

Daniele Siu, Laboratory Supervisor, Hayward Laboratory
Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results,
reports or copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s)
tested. Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client
issolely responsible for the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical isnot able to assess the degree of hazard
resulting from materials analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal

guidelines, unless otherwise specified. Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating
Procedures Manual. Sample results have not been blank corrected. Quality control and sample receipt condition were acceptable unless otherwi se noted.

lof 1
3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218



Final Report
Forensic Analytical Laboratories

Metals Analysis of Bulks

Forensic Analytical Consulting Svcs Client 1D: HAYO01
Paulo Parra Report Number: M131397
3777 Depot Road Date Received:  07/26/12
Suite 413 Date Analyzed:  07/31/12
Hayward, CA 94545 Date Printed: 07/31/12
First Reported:  07/31/12
Job ID / Site: PJ17441; Various SBSA FALI Job ID: HAYO1
Date(s) Collected: 7/26/12 Total Samples Submitted: 1
Total SamplesAnalyzed: 1
Result Reporting Method
Sample Number Lab Number Analyte Result Units Limit* Reference
SC-PB02 30439974 Pb 46 mg/kg 7 EPA 3050B/7420

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and isnot a
regulatory level. The Unitsfor the Reporting Limit are the same as the Units for the Final Results.

Daniele Siu, Laboratory Supervisor, Hayward Laboratory
Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results,
reports or copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s)
tested. Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client
issolely responsible for the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical isnot able to assess the degree of hazard
resulting from materials analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal

guidelines, unless otherwise specified. Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating
Procedures Manual. Sample results have not been blank corrected. Quality control and sample receipt condition were acceptable unless otherwi se noted.

lof 1
3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218
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Certifications of FACS Personnel

©E Forensic Analytical Consulting Services
www.forensicanalytical.com




STATE OF CALIFORNIA Edmund G. Brown, Jr. Governor

DEPARTMENT OF INDUSTRIAL RELATIONS

Division of Occupational Safety and Health

Asbestos Unit

2211 Park Towne Circle, Suite 1

Sacramento, CA 95825-0414

(916) 574-2993 Office (916) 483-0572 Fax
http://www.dir.ca.gov/dirdatabases.html actu@dir.ca.gov

109284806C 355

Forensic Analytical Consulting Services October 28, 2011

Paulo C Parra

3777 Depot Road, #417
Hayward "CA 94804

Dear Certified Asbestos Consultant or Technician:

Congratulations, you have passed your certification examination!

Enclosed is your certification card. To maintain your certification, please abide by the
rules printed on the back of the certification card.

Your certification is valid for a period of one year. If you wish to renew your certification,
you must apply for renewal at least 60 days before the expiration date shown on your
card in accordance with Title 8, California Code of Regulations, Division 1, Chapter 3.2,
Article 2.6, Section 341.15(h) (1).

Please keep and do not send copies of your required AHERA refresher renewal
certificates to the Division until you apply for renewal of your certification.

Please contact our office at the above address, fax number or email of any changes in
your mailing or work address within 15 days of the change.

Sincerely,

Jeff Ferrell

nior Industrial Hygienist State of California

Division of Occupational Safety and Health
A Certified Asbestos Consultant

Attachment Paulo C Parra

Name

Certification No.

cc: File _ 11-4806

Expires on ___ 1019112

This certification was issued by the Division of
Occupational Safety and Health as authorized by
Sections 7180 et seq. of the Business and
Professions Code.

Passed Exam - Card Attached, Revised 01/07/2011




State of California Department of Public Health
Lead-Related Certificate

Expiration
Construction Type Date
Certificate

Igpectsm\ssessm 11/08/2012

Mr. Paulo C. Parra

Forensic Analytical Consulting Services, Inc.
3777 Depot Road, Suite 413

Hayward, California 94545
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State of California
- Division of Occupational Safety and Health

Certified Site Surveillance Technician

Peter James Radzinski

Name

Certification No, _98-3772

04/14/13

Expires on

This cerification was issued by the Division of
Occupational Safety and Health as authorized by
Sections 7180 et seq of the Business and
Professions Code.




State of California Department of Public Health

Lead-Related Certificate Expiration
Date

Construction

Certificate

Type
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Forensic Analytical

ENVIRONMENTAL HEALTH CONSULTANTS

“The solution is in the FACS.”

At Forensic Analytical Consulting Services (FACS) our mission is to leave our
scientific fingerprint on every client we serve. We accomplish this by delivering
data and expertise that is accurate, cost effective, and contextually useful in
solving issues of public and environmental health.

Our expert teams are available to respond nationally to help resolve a broad
range of chemical, physical and biological concerns:

California
Los Angeles 310-668-5600
Sacramento 916-726-1303
San Diego 858-577-0455
San Francisco  510-266-4600

Nevada

Las Vegas 702-784-0040
Oregon

Portland 503-595-1001

www.forensicanalytical.com

©E Forensic Analytical Consulting Services
www.forensicanalytical.com
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Field Investigation Summary

Attachment D: Pre-Demolition Asbestos Survey & Lead
Testing Reports by Forensic Analytical

Belmont Pump Station, August 10, 2012

Brown~Caldwell :
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Forensic Analytical

ENVIRONMENTAL HEALTH CONSULTANTS

Pre-Demolition Asbestos Survey & Lead Testing
Report

SBSA Belmont Pump Station
1385 Shoreway Road
Belmont, California

August 10, 2012

Prepared for:

Mr. Timothy Banyai

Brown and Caldwell

201 North Civic Center Drive, Suite 115
Walnut Creek, CA 94596
tbanyai@brwncald.com

Prepared by:

Wilson Wong

Forensic Analytical Consulting Services, Inc.
3777 Depot Road, Suite 413

Hayward, CA 94545

510-266-4600 ¢ wwong@forensicanalytical.com

FACS Project #PJ17441

© Forensic Analytical Consulting Services




Pre-Demolition Asbestos Survey Report
SBSA Belmont Pump Station
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Pre-Demolition Asbestos Survey & Lead Testing Report Page 1
SBSA Belmont Pump Station

Executive Summary

Forensic Analytical Consulting Services, Inc. (FACS) performed a pre-demolition asbestos survey and
lead testing at the SBSA Belmont Pump Station on July 26, 2012. The purpose of the survey was to
identify, sample, and analyze all suspect asbestos-containing materials that may be disturbed in the
planned demolition.

The survey was intended to meet the requirements of the Bay Area Air Quality Management District.
The results of this report should be incorporated into any demolition plans for the building.

No asbestos-containing materials were identified in this survey.

Lead was detected in five (5) of the seven (7) paints tested, all at concentrations below lead-based paint
level (0.5%).

Results of laboratory testing are summarized in the attached table. The summary table must not be used
alone. Important explanations and limitations are contained in the full report text below.

©E Forensic Analytical Consulting Services
www.forensicanalytical.com




Pre-Demolition Asbestos Survey & Lead Testing Report Page 2
SBSA Belmont Pump Station

Introduction

Forensic Analytical Consulting Services, Inc. (FACS) was retained by Mr. Timothy Banyai of Brown and
Caldwell to perform a pre-demolition asbestos survey of the SBSA Belmont Pump Station located at
1385 Shoreway Road, Belmont, California. Peter Radzinski of FACS performed the investigation on July
26, 2012. Mr. Radzinski is certified by the State of California as a Certified Site Surveillance Technician
(Cert. No. 05-3772). Project Management was provided by Mr. Paulo Parra a California Certified
Asbestos Consultant (Cert. No 11-4806). Certifications of FACS personnel are presented in Appendix D.

This report contains the findings and recommendations from our inspection and laboratory analysis of
samples collected. The purpose of the survey was to identify, sample, and analyze all suspect asbestos-
and lead containing materials that may be disturbed in the planned renovation, within the limitations
described below.

Site Description and Scope of Work

The Project building was a single-story cinder block structure with a tar-and-gravel roof. The building was
a pump station, and the interior was divided into north and south utility areas, each with two sub-levels.

This survey was performed for the planned demolition of the pump station. However, since the north
sub-levels were confined spaces, they were excluded from the scope of this survey.

Methodology
Our investigation consisted of the following:

e Visual inspection
Documentation of relevant conditions

e Collection of samples of suspect asbestos-containing materials using the AHERA sampling
protocol

e Collection of samples of suspect lead paint

e Submitting samples to a laboratory accredited by AIHA, NVLAP, and ELAP for analysis by PLM &
Flame AA

e Presenting analytical results, conclusions, and recommendations in a report, which can be
submitted to the Bay Area Air Quality Management District.

The types, numbers, and locations of samples were determined based on information about the planned
demolition, visual observations, regulatory requirements, and other project management considerations.
Findings

Survey results are summarized in the attached table (Appendix A).

No asbestos-containing materials were identified in this survey. Lead was detected in five (5) of the seven
(7) paints tested. Paint testing results ranged from <0.006% to 0.067% lead by weight.

©E Forensic Analytical Consulting Services
www.forensicanalytical.com




Pre-Demolition Asbestos Survey & Lead Testing Report Page 3
SBSA Belmont Pump Station

A floor plan showing sample locations is presented in Appendix B. The detailed laboratory report and
completed Sampling Data Form (Chain of Custody) are contained in Appendix C.

Conclusions and Discussion

An asbestos-containing material for which sample analysis results by PLM are greater than one percent
asbestos is classified as Asbestos-Containing Material (ACM) under regulations promulgated by: : US EPA,
BAAQMD, Cal-EPA, OSHA, and Cal/OSHA. US EPA and BAAQMD require that a material with a PLM
analytical result less than 10% (including Trace results of less than one percent) be confirmed by the point
count method, or else the material must be assumed to be ACM.

An asbestos-containing material for which sample analysis results by PLM are greater than 0.1 percent
asbestos is classified as Asbestos-Containing Construction Material (ACCM) by Cal/OSHA and by the
California Contractor State Licensing Board (CSLB).

OSHA (Cal/lOSHA) regulates all materials that contain asbestos, even at Trace levels. At a minimum,
employee training, wet methods, HEPA vacuums, and prompt cleanup and disposal of debris in leak-proof
containers are recommended or required for the disturbance of any material that contains asbestos.

No asbestos-containing material was detected in this survey.

Lead is primarily regulated in California by Cal/OSHA and the California Department of Public Health. The
current Cal/OSHA Lead in Construction Safety Standard (8 CCR 1532.1) regulation applies to all
construction work where an employee may be occupationally exposed to lead. Therefore, work performed
on surfaces (including manual demolition, scraping, welding, etc.) containing any amount of lead must
comply with the standard, including an exposure assessment (personal air monitoring) to determine if the
airborne lead exposure levels are within acceptable limits.

Since lead was detected in some of the paint chip samples collected (ranging from 0.0021% to 0.067%),
8 CCR 1532.1 applies to any work that will disturb these lead-containing paints. Other components
represented by the positive lead samples in the Summary of Lead Testing Laboratory Results shall be
considered to be lead-containing until proven otherwise.

For detailed regulatory requirements in specific situations, FACS should be consulted, or the applicable
regulations should be examined

Recommendations
1. No further actions are required for asbestos-related work.

2. If any additional suspect asbestos-containing material is discovered during the renovation, the work
should stop, and the material should be tested for asbestos content.

3. Removal of the lead paint at spots scheduled for disturbance by the construction would eliminate the
applicability of the Cal/OSHA standard to the paint. If the paint is not removed, and the work will
involve a Cal/lOSHA trigger task (such as torch cutting), workers must be protected during the initial
exposure monitoring, per the Cal/lOSHA Lead Standard requirements, as if they were exposed
above the Permissible Exposure Limit, until actual exposures are determined. With torch cutting, for

©E Forensic Analytical Consulting Services
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Pre-Demolition Asbestos Survey & Lead Testing Report Page 4
SBSA Belmont Pump Station

example, this includes providing supplied air respiratory protection during the initial exposure
assessment.

4. Because some of the paint present is peeling or deteriorated, these areas of paint should be
removed from components prior to sending components for recycling or disposal. The paint chips
are likely to be classified as hazardous waste for lead, whereas the components with the remaining
intact paint may possibly test as non-hazardous. Scraping of loose and flaky paint prior to
removal/demolition of the components is intended to prevent loose paint chips from contaminating
the larger quantity of components and causing the larger load of waste to be classified as
hazardous, and also intended to prevent paint chips from dislodging and contaminating the ground
at the site or along the waste/recycling transportation route.

5. Paint chips and other waste generated from the paint removal, as well as painted components
destined for disposal, should be tested to determine if it is hazardous waste. For reference, lead
waste is considered a hazardous waste if the result of the Toxicity Characterization Leaching
Procedure (TCLP) test exceeds 5 mg/liter, under the Resource Conservation and Recovery Act
(RCRA), 40 CFR 261, Appendix Il. In California, a waste is also considered hazardous if the result
of soluble lead content by a Waste Extraction Test (WET) is greater than 5 mg/l, or if the total lead
content exceeds 1,000 mg/kg in accordance with Title 22 of the CCR. When TTLC results are below
50 mg/kg, STLC/TCLP limits cannot be exceeded, so the waste would be classified as non-
hazardous for lead. Other hazardous metals historically utilized in paint manufacture should also be
tested to determine hazardous waste classification.

6. For further assistance with regulatory requirements, FACS should be consulted, and the applicable
regulations should be reviewed.

Limitations

The results of this asbestos survey and lead testing do not apply beyond the planned renovation
described above. Construction materials in areas not included in the scope of this survey should be
assumed to be asbestos-containing materials / lead paint, unless testing is conducted which determines
otherwise. If revisions to the renovation project are made that impact additional materials or areas, FACS
should be contacted to review the changes and/or to conduct additional asbestos survey work to address
potential impacts to untested materials.

The scope of this asbestos survey and lead testing did not include the identification of other hazardous
materials, which might exist in the area of the planned renovation. Other hazardous materials may
include polychlorinated biphenyls (PCBs) in fluorescent light ballasts and caulking, lead in paint, and
mercury in light fixtures and switches.

This investigation is limited to the conditions and practices observed and information made available to
FACS. The methods, conclusions, and recommendations provided are based on FACS’ judgment and
experience and on the standard of practice for professional service. They are subject to the limitations
and variability inherent in the methodology employed. As with all environmental investigations, this
investigation is limited to the defined scope and does not purport to set forth all hazards, nor to indicate
that other hazards do not exist.

©E Forensic Analytical Consulting Services
www.forensicanalytical.com




Pre-Demolition Asbestos Survey & Lead Testing Report

SBSA Belmont Pump Station

Page 5

Please do not hesitate to contact our office at 510-266-4600 if you have any questions about our
report. Thank you for the opportunity to assist Brown and Caldwell in promoting a more healthful

environment.

Respectfully,
Forensic Analytical Consulting Services

Wilson Wong
Program Manager
CAC 92-0791, CDPH 4401

Reviewed by:
Forensic Analytical Consulting Services

Spheen £ Q\G,J\y """ |

Steve Jackson
Director of Consulting
CAC 95-1782

©E Forensic Analytical Consulting Services
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Asbestos Survey & Lead Testing Results Summary Table
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PRE-RENOVATION ASBESTOS SURVEY SUMMARY

SBSA Belmont Pump Station

1385 Shoreway Road, Belmont, California
Date(s) of Sampling: 7/26/2012

Asbestos Asbestos
Sample Content Regulatory Approximate
Number Material Description Location(s) of Material (Percent) Classification Quantity
BL-A01 Brown adhesive Surface level, at louvers ND NOt Not applicable
applicable
BL-A02 HVAC seam cloth On ductwork ND NOt Not applicable
applicable
BL-A03 Wall coating Surface level, interior walls ND NOt Not applicable
applicable
BL-A04 Tanks coating Surface level, utility area, tank ND NOt Not applicable
applicable
) Not .
BL-A05 Roof field Roof ND . Not applicable
applicable
. Not .
BL-A06 Roof parapet flashing Roof, at parapet ND applicable Not applicable
Not .
BL-AQ7 Black sealant Roof ND ) Not applicable
applicable
: Not :
BL-A08 White sealant Roof ND ) Not applicable
applicable

ND = None Detected; Trace = less than one percent by visual area estimation; RACM = friable (easily damaged by hand pressure) or likely to become friable during
renovation/demolition; Category | Nonfriable = nonfriable packings, gaskets, resilient floor coverings (not including backing), and asphaltic roofing; Category Il Nonfriable =
Nonfriable materials other than Category |

NOTE:

This summary table must not be used alone. Important explanations and limitations are contained in the accompanying survey report text.
Percent asbestos content is based upon visual area estimation unless noted otherwise (point count analysis was not performed).




PRE-RENOVATION ASBESTOS SURVEY SUMMARY

SBSA Belmont Pump Station
1385 Shoreway Road, Belmont, California

Date(s) of Sampling: 7/26/2012

Asbestos Asbestos
Sample Content Regulatory Approximate
Number Material Description Location(s) of Material (Percent) Classification Quantity
BL-A09
BL-A10 Stucco Exterior wall ND NOt Not applicable
applicable
BL-A11
BL-A12 _ Not |
Mortar Exterior, at fagade ND ) Not applicable
BL-A13 applicable

ND = None Detected; Trace = less than one percent by visual area estimation; RACM = friable (easily damaged by hand pressure) or likely to become friable during
renovation/demolition; Category | Nonfriable = nonfriable packings, gaskets, resilient floor coverings (not including backing), and asphaltic roofing; Category Il Nonfriable =
Nonfriable materials other than Category |

NOTE:

This summary table must not be used alone. Important explanations and limitations are contained in the accompanying survey report text.
Percent asbestos content is based upon visual area estimation unless noted otherwise (point count analysis was not performed).




SUMMARY OF LEAD TESTING LABORATORY RESULTS
SBSA Belmont Pump Station

1385 Shoreway Road, Belmont, California
Date(s) of Sampling: 7/26/2012

Description 33255 Aréaelys/ﬁiﬁal
Roof, white painted penetration by muffler Pb-1 0.067
Roof, white painted parapet Pb-2 <0.006%
South utility area, gray painted diesel fuel tank Pb-3 <0.006%
South utility area, 1° level down, gray painted floor Pb-4 0.012%
South utility area, 1* level down, gray painted pump Pb-5 0.04%
South utility area, 1° level down, white painted wall Pb-6 0.04%
Tan tile on east exterior wall Pb-7 0.0021%

% means: percent lead in sample, by weight
< means: less than

©E Forensic Analytical Consulting Services
www.forensicanalytical.com




Appendix B:

Floor Plan — Sample Locations
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Appendix C:

Supporting Laboratory Reports and
Chain-of-Custody Documents
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Forensic Analytical Laboratories Final Report

Bulk Asbestos Analysis

(EPA Method 600/R-93-116, Visual Area Estimation)

Forensic Analytical Consulting Svcs Client ID: HAYO01
Paulo Parra Report Number: B166543
3777 Depot Road Date Received:  07/26/12
Suite 413 Date Analyzed:  08/02/12
Hayward, CA 94545 Date Printed: 08/02/12
First Reported:  08/02/12
Job ID/Site:  PJ17441; Various SBSA FALI Job ID: HAYO01
_ Total Samples Submitted: 13
Date(s) Collected: 07/26/2012 Total Samples Analyzed: 13
Asbestos Percentin  Asbestos Percentin  Asbestos  Percentin
Sample ID Lab Number Type Layer Type Layer Type Layer
BL-AO1 11283706
Layer: Light Brown Non-Fibrous Material ND
Layer: Brown Mastic ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

BL-A02 11283707
Layer: Off-White Semi-Fibrous Material ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace) Fibrous Glass (60 %)

BL-AO3 11283708
Layer: White Coating ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

BL-A04 11283709
Layer: White Coating ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

BL-A05 11283710
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Black Tar ND
Layer: Black Felt ND
Layer: Brown Fibrous Material ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (10 %) Fibrous Glass (45 %)
Comment: Bulk complex sample.

1of 3
3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218



Report Number: B166543

Client Name: Forensic Analytical Consulting Svcs Date Printed: 08/02/12
Asbestos Percentin  Asbestos Percentin  Asbestos  Percentin

Sample D Lab Number Type Layer Type Layer Type Layer
BL-AO06 11283711

Layer: Black Tar ND

Layer: Black Felt ND

Layer: Black Tar ND

Layer: Black Felt ND

Layer: Black Tar ND

Layer: Black Felt ND

Layer: Black Tar ND

Layer: Black Felt ND

Layer: Black Tar ND

Layer: Black Felt ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Celulose (5 %) Fibrous Glass (50 %)
Comment: Bulk complex sample.

BL-AOQ7 11283712
Layer: Black Mastic ND
Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

BL-A08 11283713
Layer: White Non-Fibrous Material ND
Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

BL-A09 11283714
Layer: White Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

BL-A10 11283715
Layer: White Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

BL-A11 11283716
Layer: White Cementitious Material ND
Layer: Paint ND

Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

BL-A12 11283717
Layer: Tan Mortar ND
Total Composite Values of Fibrous Components:  Asbestos (ND)
Cellulose (Trace)

2 0of 3
3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218



Report Number: B166543
Client Name: Forensic Analytical Consulting Svcs

Date Printed: 08/02/12
Asbestos Percentin  Asbestos  Percentin  Asbestos  Percentin
Sample D Lab Number Type Layer Type Layer Type Layer

BL-A13 11283718

Layer: Tan Mortar ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)

Tad Thrower, Laboratory Supervisor, Hayward Laboratory

Note: Limit of Quantification ('LOQ") = 1%. 'Trace' denotes the presence of asbestos below the LOQ. 'ND' = 'None Detected'.
Analytical results and reports are generated by Forensic Analytical Laboratories Inc. (FALI) at the request of and for the exclusive use of the person or entity (client) named on such
report. Results, reports or copies of same will not be released by FALI to any third party without prior written request from client. This report applies only to the sample(s) tested.
Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by FALI. The client is solely responsible for the
use and interpretation of test results and reports requested from FALI. Forensc Analytical Laboratories Inc. is not able to assess the degree of hazard resulting from materials

analyzed. FALI reservestheright to dispose of all samples after a period of thirty (30) days, according to all state and federal guidelines, unless otherwise specified. All sampleswere
received in acceptable condition unless otherwise noted.
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i Forensic Analytical

3
f

)

AL HEALTH CONZULTANTS BULK mpgwrm Eocmmw_; ﬂog Page & of Nr
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Forensic Analytical Laboratories

Metals Analysis of Paints

Final Report

Forensic Analytical Consulting Svcs Client 1D: HAYO01
Paulo Parra Report Number: M131313
3777 Depot Road Date Received:  07/26/12
Suite 413 Date Analyzed:  08/02/12
Hayward, CA 94545 Date Printed: 08/02/12
First Reported:  08/02/12
Job ID / Site: PJ17441; Various SBSA FALI Job ID: HAYO1

Date(s) Collected: 7/26/12 Total Samples Submitted: 6

Total SamplesAnalyzed: 6

Result Reporting Method

Sample Number Lab Number Analyte Result Units Limit* Reference

BL-PBO1 30440051 Pb 0.067 wt% 0.006 EPA 3050B/7420
BL-PB02 30440052 Pb < 0.006 wt% 0.006 EPA 3050B/7420
BL-PB04 30440053 Pb 0.012 wt% 0.006 EPA 3050B/7420
BL-PB05 30440054 Pb 0.04 wt% 0.01 EPA 3050B/7420
BL-PB06 30440055 Pb 0.04 wt% 0.01 EPA 3050B/7420
BL-PB03 30440056 Pb < 0.006 wt% 0.006 EPA 3050B/7420

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and isnot a
regulatory level. The Unitsfor the Reporting Limit are the same as the Units for the Final Results.

Daniele Siu, Laboratory Supervisor, Hayward Laboratory

Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results,
reports or copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s)
tested. Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client
issolely responsible for the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical isnot able to assess the degree of hazard
resulting from materials analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal
guidelines, unless otherwise specified. Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating
Procedures Manual. Sample results have not been blank corrected. Quality control and sample receipt condition were acceptable unless otherwi se noted.
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Final Report
Forensic Analytical Laboratories

Metals Analysis of Bulks

Forensic Analytical Consulting Svcs Client 1D: HAYO01
Paulo Parra Report Number: M131330
3777 Depot Road Date Received:  07/27/12
Suite 413 Date Analyzed:  07/30/12
Hayward, CA 94545 Date Printed: 07/30/12
First Reported:  07/30/12
Job ID / Site: PJ17441; Various SBSA FALI Job ID: HAYO1
Date(s) Collected: 7/26/12 Total Samples Submitted: 1
Total SamplesAnalyzed: 1
Result Reporting Method
Sample Number Lab Number Analyte Result Units Limit* Reference
BL-PB0O7 30440105 Pb 21 mg/kg 6 EPA 3050B/7420

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and isnot a
regulatory level. The Unitsfor the Reporting Limit are the same as the Units for the Final Results.

Daniele Siu, Laboratory Supervisor, Hayward Laboratory
Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results,
reports or copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s)
tested. Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client
issolely responsible for the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical isnot able to assess the degree of hazard
resulting from materials analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal

guidelines, unless otherwise specified. Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating
Procedures Manual. Sample results have not been blank corrected. Quality control and sample receipt condition were acceptable unless otherwi se noted.

lof 1
3777 Depot Road, Suite 409, Hayward, CA 94545 / Telephone: (510) 887-8828 (800) 827-FASI / Fax: (510) 887-4218



oN [ 524 [[] o19eidaoay uompuw,)
DUl ¥ v

:Aq paaraoay /

3wyl B 2mq Ay paysmmbuijay

Wik

ON [] 52 E ojqe1d320Y UGIIPUY,)
L\ oy p 2w

Ol d%%% STCI/ERE TR 1¥ &ms%d

g paatooay

auLy B 2o :Aq poysinbuioy

2oy [ HOdoxa[] seunod [ JeW SN[ ] SdN[] Pwoqny [] xgpsg[ ] -Bla paddiys

¥ouq  Jeadp  Joisejd  9J250U03  [ElSW

poom  3ENsSqNg

L HFFAIIVHOR V. adia pe s Gm 3 sz .sk,.__..r.u.,}um m. +0044 - 14
uoIIpuUo)) | AqwASYNS A0]0)) juwuodwmo)) uonpedo] sdwes . sequny Ipdmeg
\ m
10 D SISATRU ! #qor ~“ON
/ (qd) VV 2wl jn] SRV WL oy FITRY  qongy
O | Al ] [] ] -y, vsds -
) . . N
BUWILT, pue 3R an(] 121DO Aeqr-¢ AeQ-¢ Ae(1-¢ Keqg-1 punoteun ] SNOLIE A :
:SUOHONIISU] ) .
w0 ealsusIo)pizanbsejaal pue wod ednsuatorpieiredd o1 synsal [rew-g [eoadg 009%-992 (015) -suotd vlIEd O[nEd  -JO¥IUO0
b1y A 9. ] L A~z IPMPIE) pue umolg
oY A fr 9 e rLIRJ OB A J T ) \umw.mm_ pajdureg 03SPUEA UES SIVA [OAVH U
ST eRed WA0A LSANOTH ATdINVS dTHD INIVd Sats TNV YIRS

eofAleuy J1sULI04




Appendix D:

Certifications of FACS Personnel
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State of California
Division of Occupational Safety and Health

Certified Asbestos Consultant

Wilson W Wong
Name
Certification No. 920791
01/29/13

Expires on

This certification was issued by the Division of
Qccupational Safety and Health as authorized by
Sections 7180 et seq. of the Business and
Professions Code.




State of California Department of Public Health

Lead-Related Certificate Expiration
Construction Type Date
Certificate
Inspector/Assessor  11/21/2012
%mﬂa— Monitor 11/121/2012

N,

Wilsom Walong ‘w = = D4 4401
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State of California
- Division of Occupational Safety and Health

Certified Site Surveillance Technician

Peter James Radzinski

Name

Certification No, _98-3772

04/14/13

Expires on

This cerification was issued by the Division of
Occupational Safety and Health as authorized by
Sections 7180 et seq of the Business and
Professions Code.




State of California Department of Public Health

Lead-Related Certificate Expiration
Construction Type Date
Certificate

WTM 08/07/2012

efer Radainsid = = = ID# 5048



Forensic Analytical

ENVIRONMENTAL HEALTH CONSULTANTS

“The solution is in the FACS.”

At Forensic Analytical Consulting Services (FACS) our mission is to leave our
scientific fingerprint on every client we serve. We accomplish this by delivering
data and expertise that is accurate, cost effective, and contextually useful in
solving issues of public and environmental health.

Our expert teams are available to respond nationally to help resolve a broad
range of chemical, physical and biological concerns:

California
Los Angeles 310-668-5600
Sacramento 916-726-1303
San Diego 858-577-0455
San Francisco  510-266-4600

Nevada

Las Vegas 702-784-0040
Oregon

Portland 503-595-1001

www.forensicanalytical.com

©E Forensic Analytical Consulting Services
www.forensicanalytical.com
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Forensic Analytical

ENVIRONMENTAL HEALTH CONSULTANTS

January 7, 2013

To: Mr. Timothy Banyai TBanyai@brwncald.com

Brown and Caldwell
201 North Civic Center, Suite 515
Walnut Creek, CA 94596

From: Mr. Paulo Parra pparra@forensicanalytical.com

Forensic Analytical Consulting Services, Inc. Phone: 510-266-4618

3777 Depot Road, Suite 413
Hayward, CA 94545

Subject: SBSA Four Pump Stations - Hazardous Waste Inspection

Dear Mr. Banyai,

Forensic Analytical Consulting Services (FACS) conducted an inspection for potentially hazardous waste
associated with the South Bayside System Authority (SBSA) Menlo Park, Redwood City, San Carlos and
Belmont pumps stations. The inspection was conducted at the request of Brown and Caldwell in support

of planned renovation activities at these pump stations. The following is a summary of the items
classified as suspect PCB-containing, Universal Waste and Other Hazardous Materials/Waste. Our
visual inspection was conducted on October 29, 2012.

SBSA Menlo Park Pump Station
Potentially Hazardous Waste

Suspect PCB-Containing Waste

o Electrical Switch Gear/Transformers (Wet Type)

e Fluorescent Light Fixture Ballasts

Universal Waste

e | ead Acid Batteries

e Light Bulbs/Tubes

e Miscellaneous Chemicals and Cleaning Supplies

Other Hazardous Materials/Waste

e Various Oils

e Oily Rags

e Diesel Fuel

e Generator (Oil, Fuel, Coolant)

SBSA Redwood City Pump Station
Potentially Hazardous Waste

Suspect PCB-Containing Waste

e Electrical Switch Gear/Transformers (Wet Type)

e Fluorescent Light Fixture Ballasts

Universal Waste

e |Lead Acid Batteries

e Light Bulbs/Tubes

H Forensic Analytical Consulting Services
www.forensicanalytical.com




SBSA Pump Stations Hazardous Waste Inspection

Page 2 of 3

e Miscellaneous Chemicals and Cleaning Supplies

Other Hazardous Materials/Waste

e Various Oils

¢ Oily Rags

e Diesel Fuel

e Generator (Oil, Fuel, Coolant)

e Sodium Hypochlorite

SBSA San Carlos Pump Station
Potentially Hazardous Waste

Suspect PCB-Containing Waste

e Electrical Switch Gear/Transformers (Wet Type)

e Fluorescent Light Fixture Ballasts

Universal Waste

e |Lead Acid Batteries

e Light Bulbs/Tubes

e Miscellaneous Chemicals and Cleaning Supplies

Other Hazardous Materials/Waste

e Various Oils

¢ Oily Rags

e Diesel Fuel

e Generator (Oil, Fuel, Coolant)

e Sodium Hypochlorite

SBSA Belmont Pump Station
Potentially Hazardous Waste

Suspect PCB-Containing Waste

o Electrical Switch Gear/Transformers (Wet Type)

e Fluorescent Light Fixture Ballasts

Universal Waste

e | ead Acid Batteries

e Light Bulbs/Tubes

e Miscellaneous Chemicals and Cleaning Supplies

Other Hazardous Materials/Waste

e Various Oils

e Oily Rags

e Diesel Fuel

e Generator (Oil, Fuel, Coolant)

e Bio Hazard Waste

H Forensic Analytical Consulting Services

www.forensicanalytical.com




SBSA Pump Stations Hazardous Waste Inspection Page 3 of 3

Suspect PCB-Containing materials should be sampled after energy isolation or assumed to contain
PCBs. All regulated and hazardous waste should be properly packaged, labeled, transported and
disposed of or recycled in accordance with all applicable federal, state and local regulations.

Please do not hesitate to contact our office at 510-266-4600 if you have any additional questions or
concerns. Thank you for the opportunity to assist Brown and Caldwell in promoting a more healthful
environment.

Best Regards,
Forensic Analytical Consulting Services, Inc.

s

el
éﬁ)ﬁ
7)

Paulo Parra
Project Manager

H Forensic Analytical Consulting Services
www.forensicanalytical.com
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Pre-design of Planned Pump Stations Geotechnical Data Report

1 Introduction

This geotechnical data report is for pre-design of the following planned South Bayside System
Authority (SBSA) Pump Stations and for a gravity sewer between the Belmont Pump Station and
the San Carlos Pump Station (herein referred to as the Belmont Gravity Sewer):

e PS1 (Menlo Park P.S.)
e PS2 (Redwood City P.S.)
e PS3 (San Carlos P.S.)

Site maps of the project are provided in Figures 1 through 4.

2  Geotechnical Field Investigation and Laboratory Testing
2.1 Project Test Borings

Six project test borings were drilled for the project. Boring B-1 was drilled at the PS3 to a depth
of 50 feet on June 25, 2012 (see Figure 1). Boring B-2 was drilled at the PS2 to a depth of 50 feet
on June 25, 2012 (see Figure 2). Borings B-3, B-4, and B-5 were drilled to depths ranging from
25 feet to 45 feet along Shoreway Road for the Belmont Gravity Sewer on July 16 and 17, 2013
(see Figure 3). Boring 6 was drilled at the PS1 to a depth of 50 feet on July 16, 2013 (see Figure
4).

The boring log legends and boring logs are provided in Appendices A and B. The borings were
drilled with a truck-mounted CME 75 drill rig using 8-inch-diameter continuous flight hollow-
stem augers. Soil and groundwater conditions were logged and representative soil samples were
obtained from the borings. Relatively undisturbed soil samples were obtained by driving a 2.5-
inch-inside-diameter, 3.0-inch-outside-diameter, Modified California Sampler (MCS) containing
brass liners, into the bottom of the borings at the depths indicated on the logs. Disturbed soil
samples were obtained by driving a 1.4-inch-inside-diameter, 2.0-inch-outside-diameter Standard
Penetration Test (SPT) sampler (ASTM D1586) into the bottom of the borings at the depths
indicated on the logs. A 140-pound hammer falling 30 inches per blow was used to drive all
samplers. The number of blows required to drive the samplers the last 12 inches of an 18-inch
drive are recorded on the boring logs as penetration resistance. The penetration resistance values
(blows/ft) recorded for SPT sampler drives on the boring logs are actual American Society for
Testing and Materials (ASTM) D1586 N-values. The penetration resistance values recorded on
the boring logs for MCS sampler drives are field blow counts for the MCS sampler that have not
been reduced to equivalent SPT N-values. Soil samples retrieved from the borings were
examined for classification, logged, and sealed to preserve their natural moisture content for
laboratory testing. Classification systems used to log the soils are provided in Appendix A.
Descriptions of soils provided on the boring logs are based on observations during drilling and
sampling and on the results of laboratory tests.

Jacobs Associates -1- 4520.0/October 2013



Pre-design of Planned Pump Stations

Geotechnical Data Report

A partial summary of selected data from the test borings is provided in Table 1.

Table 1. Partial Summary of Selected Test Boring Data

Drilling Pavement (inches)®
Pump Station B;rﬁ‘;t 1 Date DeTc&t}a(lﬁ) GBoeur;g\zlvg%er Asphalt | Aggregate
g (m.d.y) P P Concrete Base
PS3 (San Carlos P.S) B-1 06.25.12 50 9 (9) 3 12
PS2 (Redwood P.S) B-2 06.25.12 50 14.5 (14.5) 3 12
. B-3 07.17.13 25 19 (11) 3 10
Belmgg;grramy B4 | 07.17.13 35 18 (8) 3 N/E
B-5 07.16.13 45 27 (7) N/E N/E
PS1 (Menlo Park P.S.) | B-6 07.16.13 50 12 (5) 3 5

T
2

See logs in Appendix B. Mapped location of test borings provided in Figures 1 through 4.
Represents depth below ground surface that groundwater was first encountered during drilling. Numbers in

parentheses represent measured depth to groundwater at end of drilling. Neither depth necessarily reflects the static
equilibrium groundwater level. The depth of static equilibrium groundwater level is unknown.

area.

2.2

Laboratory Tests Results

Boring B-4 was drilled in asphaltic concrete driveway and did not encounter base rock. Boring B-5 was drilled in landscaped

Moisture content, unit weight, Atterberg limits, grain size analysis, hydrometer w/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. The results of the tests are included on the boring logs in Appendix B and
on laboratory test result figures in Appendix C.

2.3  Previous Geotechnical Investigations

Boring logs from former geotechnical engineering investigations by others on or adjacent to the
pump station sites and on or adjacent to the Belmont Gravity Sewer alignment are included in

this data report for reference (see Appendix D). The locations of the reference boring are shown
on Figures 1 through 4.

3 Limitations

This data report has been prepared for the exclusive use of Brown and Caldwell and SBSA for
the Pre-design of SBSA Pump Stations in City of Menlo Park, Redwood City and City of San
Carlos, and the Belmont Gravity Sewer between Belmont and San Carlos Pump Stations. The
geotechnical data obtained for this report was gathered based on the project scope and
information provided to us by Brown and Caldwell at the time of our field work. Subsurface
conditions may vary between exploration locations and with time; as a result, conditions that
differ from those summarized in the report and that are unanticipated can and do occur. Jacobs
Associates is not responsible for the interpretation of the data contained in this report by anyone;
as such interpretations are dependent on each person’s subjectivity.

Jacobs Associates -2- 4520.0/October 2013



Pre-design of Planned Pump Stations Geotechnical Data Report

The geotechnical data was gathered and this report was completed within the limitations of
Jacobs Associates’ approved scope of work, schedule, and budget. Studies for the absence or
existence of soil and groundwater contamination in the project areas are not part of our scope of
services for this project, but should be addressed by others as part of project design.

The services rendered by Jacobs Associates have been performed in a manner consistent with the
level of care and skill ordinarily exercised by members of the profession currently practicing
under similar conditions in the same area. Jacobs Associates is not responsible for the use of this
report in connection with anything other than the project and the locations described herein.

Jacobs Associates -3- 4520.0/October 2013
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Grab sample

- Ol N

Shelby tube sample

KEY TO BORING LOGS

1.4" 1.D./2" O.D. Standard Penetration Test
(ASTM D1586) sampler (SPT)

2.5" 1.D./3" O.D. Modified California sampler
(MCS) with brass liners

NSR No sample recovery

PP  Pocket Penetrometer (tsf = tons per square foot)

I«

of drilling unless noted otherwise.

Groundwater level observed in boring at end

Not to be

interpreted as the equilibrium groundwater level.

IR

Groundwater seepage encountered during drilling.

boring)

2" 1.D./2.5" O.D. Split Spoon sampler (SSS) Planned pipeline 1.D. (projected to
RELATIVE DENSITY CONSISTENCY
UNCONFINED
SANDS AND GRAVELS | SPT,N | SILTSAND CLAYS | SPT,N %?F“{'E,\FFGETSS'\{S'?
VERY LOOSE 0-4 VERY SOFT 0-2 0-0.25
LOOSE 4-10 SOFT 2-4 0.25-0.50
MEDIUM DENSE 10-30 MEDIUM STIFF 4-8 0.50-1.00
DENSE 30-50 STIFF 8-15 1.00-2.00
VERY DENSE 50+ VERY STIFF 15-30 2.00-4.00
HARD 30+ >4.00

Reference: Terzaghi, K. and Peck, R., SOIL MECHANICS IN ENGINEERING PRACTICE, 2nd ed.,

John Wiley and Sons, New York, 1967. Page 341 Table 45.1 and page 347 Table 45.2.

MOISTURE CONDITION CONSTITUENT DESCRIPTIONS
DESCRIPTION CRITERIA DESCRIPTION CRITERIA
DRY Absence of moisture, dusty, dry to the touch TRACE less than 5%
FEW 5% to 10%
MOIST Damp but no visible water LITTLE 15% to 25%
sible f I s bel bi SOME 30% to 45%
WET Visible free water, usually soil is below water table MOSTLY 50% to 100%
Reference: ASTM D2488, Table 3 - Criteria for Describing Moisture Condition Reference: ASTM D2488, Note 15

NOTES:

1. Lines separating strata in the logs represent approximate boundaries only and are dashed where strata change depth
is less certain and queried where strata change depth is not known. Actual strata change may be gradual. No warranty
is provided as to the continuity of strata between borings. Logs represent the subsurface section observed at the boring

location on the date of drilling only.
. Penetration resistance (blows/ft.) are the last 12" of an 18" drive or the middle 12" of a 24" drive using a 140-pound hammer

falling 30 inches per blow (Mobile B-24 rig) unless noted otherwise. The penetration resistance values noted on the logs
are actual blows per foot of penetration for the respective sampler type (i.e., MCS sampler penetration resistance has not
been reduced to an equivalent SPT "N" value).
3. Where noted on the boring logs, slough is defined as material from the bore hole walls which collapses or flows into and
partially fills the bore hole on removal of the hollow stem auger plug or solid stem augers. The presence of slough within the
bore hole can render drive sampling impossible (samplers fill entirely with slough) and invalidate the blow count.
4. Where noted on the boring logs, groundwater seepage is defined as the depths at which groundwater was first observed
in project exploratory borings during drilling.

JACOBS ASSOCIATES

Engineers/Consultants

File No. 4520.0

October 2013

Brown and Caldwell

South Bayside System Authority
Pump Station Predesign
San Mateo County, California
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UNIFIED SOIL CLASSIFICATION SYSTEM

GROUP

CRITERIA FOR ASSIGNING GROUP SYMBOLS AND GROUP NAMES  * SYMBOL GROUP NAME ®
GRAVELS Cleoan Gravelcs Cu>4andl1<Cc<3 & GW Well-graded gravel F
COARSE-GRAINED < 5%fines P — b Poorly oraded el

SOILS

More than 50%

More than 50% of

coarse fraction retained S Ei Fines classify as ML or MH GM Silty gravel F&H
on No. 4 sieve Gravels with Fines

retained on >12%fines C Fines classify as CL or CH GC Clayey gravel FGH

No. 200 sieve

Clean Sands Cu>6and1<Cc<3 E SwW Well-graded sand |

SANDS < 5% fines D

50% or more of coarse Cu<6andorl>Cc>3 E SP Poorly graded sand !
fsfiéelf/téOH passes No. 4 Sands with Fines Fines classify as ML or MH SM Silty sand G.H.I
> 12%fines D Fines classify as CL or CH SC Clayey sand &H!
) Pl > 7 plots on or above "A"line 3 CL Lean clay KLM
Inorganic
gg‘lE_SGRAINED SILTS AND CLAYS Pl < 4 plots below "A" line ML Silt kLM
50% or more Liquid limit < 50 organic Liquid limit-oven dried  _ oL Organic Clay KLMN
passes the Liquid limit-not dried : Organic Silt KLMO
No. 200 sieve
| ) PI plots on or above "A" line CH Fat clay KLM
norganic
SILTS AND CLAYS 9 Pl plots below "A" line MH  Elastic silt KLM
Liquid limit > 50
) Liquid limit-oven dried Organic Clay KLMP
Organic Liquid limit-not dried  ~ 072 OH  ganic silt <LMQ
HIGHLY ORGANIC SOILS Primarily organic matter, dark color and organic odor PT Peat
NOTES:
A Based on the material passing the 3-in. (75mm) sieve.
B If field sample contained cobbles or boulders, or both, add "with cobbles or boulders, or both" to group name.
C Gravels with 5% to 129% fines require dual symbols:
GW-GM well-graded gravel with silt
GW-GC well-graded gravel with clay
GP-GM poorly graded gravel with silt
GP-GC poorly graded gravel with clay
D Sands with 5% to 12% fines require dual symbols:
SW-SM well-graded sand with silt
SW-SC well-graded sand with clay
SP-SM poorly graded sand with silt
SP-SC poorly graded sand with clay
E D D 3p)2
cu= 90 Cc= 7( 30)
D10 D10% Deo
F  If soil contains >_15% sand, add "with sand" to group name.
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.
H If fines are organic, add "with organic fines" to group name.
| If soil contains >_15% gravel, add "with gravel" to group name.
J If Atterberg limits plot in hatched area, soil is a CL-ML (silty clay).
K If soil contains 15% to 29% plus No. 200, add "with sand" or "with gravel", whichever is predominant.
L  If soil contains >_30% plus No0.200, predominantly sand, add "sandy" to group name.
M  If soil contains >_30% plus No0.200, predominantly gravel, add "gravelly" to group name.
N Pl =4 and plots on or above "A" line.
O Pl <4 or plots below "A" line.
P  PI plots on or above "A" line.
Q PI plots below "A" line.
wn Ca Figure
JACOBS ASSOCIATES Bro and lawell &
South Bayside System Authority
Engineers/Consultants Pump Station Predesign A'1

San Mateo County, California

File No. 4520.0 October 2013 Boring Log Legend (20f2)
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GRAIN DIRECT
LOG OF BORING B-1% o SHEAR |
&5 | LOCATION: Proposed PS3 (see Figure 1). o) & w J
. Zz = z 2 a> o
o £z B @ e 2|35 ol 8| slEufl 5 |-<
T |7 Ebl 3 GROUND SURFACE: Approx. El. 106' 2l HlalE 58l & é ze> % [l
AR Sl &|3|2|e55: L5225 5 &2
> = Aoy [TV cc
fgt @ blc:)-wse?t (% DESCRIPTION @ % Ibs?ftﬁ i o% % u% ﬁps/ft(.,zj psf. -
Hotel Parking Lot: 3 inches asphalt concrete
. \ 12 inches aggregate base
FILL - CLAYEY SAND (SC) to SANDY LEAN CLAY (CL)
22 - multicolored (olive brown, yellow brown, grey) 10| 43|47
- fine to coarse grained sand 161116
- trace to few gravel
11 - medium densey/stiff
5 - moist
16 PEAT (OH) 166 22 CORROSION TEST
. Sample B1-3
- black - dry to moist See Figure C6
ST=1\ - organic - woody 30 11665 -
10 ORGANIC CLAY (OH) - YOUNG BAY VIUD
- very dark green gray
- peaty
- high plasticity
- soft
4 - wet 89| 50 0.97
5
151
LEAN CLAY (CL) and LEAN TO FAT CLAY (CL/CH)
21 - interlayered
- dark grey (16.5 to 17.5 feet) 23(103
- olive brown to light olive brown
8 - medium to high plasticity 30|13
20 - trace fine sand
- stiff to medium stiff
- wet
15 LEAN TO FAT CLAY (CL/CH) 28| 97 3.67
- olive brown to light olive brown with black streaks
8 - medium to high plasticity
- stiff
257 - wet
BORING CONTINUED AT 27 FEET ON FIGURE B-1 (2 OF 2)
v @ Drilled 6/25/2012 using a CME 75, 8" diameter hollow stem augers, and a 30" drop by 140 Ib. automatic sampling hammer.
'-l'_J (2 See report text and plates in Appendices A and C for definitions, lab test results, and additional soil descriptions.
O| @ Free groundwater level encountered at 9 feet during and after drilling. Static equilibrium groundwater depth is unknown.
Z (@ Surface elevation estimated from topographic map of PS3 (San Carlos P.S.) site by Brown and Caldwell (email dated 10/21/2013).
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside Authority System
Engineers/Consultants Pump Station Prede5|g_n . B-1
San Mateo County, California
File No. 4520.0 October 2013 Log of Boring B-1 (Lof2)




LOG OF BORING B-1 (continued)™ ; i SHER
@ o
_ z | H p B s o
s| |8y|= THHEEE Bk
& £Z| 3 S &a|Z|acl|_z 8§ slz4c 5 e
T |7 Ehl 5 Flol|le|lElsgls® 8Z°-Z g5
E|S|¥|27| 2 2 =13 g5$898m825 T B
8|5 = [EE| & S|E|S|2|6%88cL|380 S |Ek
feet blows/ft.| (3) DESCRIPTION 2 % |ibs/ft3 % | % | % |kips/ft2
BORING CONTINUED FROM 27 FEET FROM FIGURE B-1 (1 OF 2)
J | > 3
] FAT CLAY (CH) 1 |
J11 14 - light yellow brown to yellow 241105 0 89 530 14
- few fine-grained sand
J - stiff
12, 10 - wet 53|30
307
i CONSOLIDATION TEST
SAMPLE B1-13
413 11 271 98 G =029
F_’C =4.80 ksf
b 14 12 See Figure C-5 (1 of 4)
351 - trace fine gravel-sized concretions
LEAN CLAY (CL) 19(115 3.64
115 23 - dark greenish gray
- few sand and fine gravel
116 14 - medium plasticity 43 |22
| - stiff to very stiff
40 - wet
FAT CLAY (CH)
{17 25 - olive and greenish gray 241105 3.67
- few sand and fine gravel
) - medium plasticity
i 18 12 - stiff to very stiff
45 - wet
119 19 32| 94 2.99
120 13
50
BOTTOM OF BORING AT 50 FEET
m (@ See notes on Figure B-1 (1 of 2) for descriptions and details.
S
Z
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station Prede5|g_n . B-1
San Mateo County, California
File No. 4520.0 October 2013 Log of Boring B-1 (continued) (20f2)




DEPTH

T
o

SAMPLE NO.
TYPE
PENETRATION
RESISTANCE
(@GROUNDWATER

o
)
&
=

LOG OF BORING B-2?
LOCATION: PS2
(see Figure 2).

GROUND SURFACE:  Approx. EL. 107'@

DESCRIPTION @

X MOISTURE

RY DENSITY

a
Ibs./ft.3

LIQUID LIMIT

PLASTICITY INDEX

DIRECT
SHEAR

(>#4 sieve)

-Sand

. Gravel
x

X

(#4 to #200 sieve)

o Fines

°* (<#200 sieve)

Friction Angle

UNCONFINED
% COMPRESSIVE
s STRENGTH

Internal

& Cohesion

=
-
°

bl

Pavement Section: 3 inches asphalt concrete

\ 12 inches aggregate base

FILL - LEAN TO FAT CLAY (CL/CH)/CLAYEY SAND (CS)
- multicolored (olive grey, dark olive grey)
- fine to coarse grained sand
- few fine to coarse gravel
- medium stiff/loose
- moist

18

45

50

FAT CLAY (CH)
- green black clay
- high plasticity
- trace sand
- medium siff
- moist

FAT CLAY (CH)
- olive brown mottled yellow brown
- high plasticity
- stiff
- moist to wet

38

27

85

100

1.85

CORROSION TEST
Sample B2-3
See Figure C-6

3.86

22

SANDY LEAN CLAY (CL)
- greenish grey mottled yellow brown
- medium plasticity
- some sand and few fine gravel
- stiff
-wet

27

41

21

31

60

FINES

> 7%Silt

17

SILTY SAND (SM)
- grey with multicolors
- cohesionless
- fine to coarse sand and fine gravel
- rounded to subrounded
- medium dense
-wet

- possible sand slough between 22 and 23.5 feet

SANDY FAT CLAY (CH)
- olive brown to light olive brown with black streaks
- medium to high plasticity
- little fine to coarse sand and trace fine gravel
- stiff
- wet

19

21

27

22

65

30

91

13

6% Clay

FINES
> 5%Silt

11

67

6% Clay

BORING CONTINUED AT 27 FEET ON FIGURE B-2 (2 OF 2)

NOTES

@ Drilled 6/25/2012 using a CME 75, 8" diameter hollow stem augers, and a 30" drop by 140 Ib. automatic sampling hammer.
(D See report text and plates in Appendices A and C for definitions, lab test results, and additional soil descriptions.
(3 Free groundwater level encountered at 14.5 feet during and after drilling, Static equilibrium groundwater depth is unknown
(@ Surface elevation estimated from topographic map of PS2 (Redwood city P.S.) site provided by Brown and Caldwell (2013).
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File No. 4520.0

October 2013

. GRAIN DIRECT
LOG OF BORING B-2 (contmued)@ < SIZE SHEAR I
& a
) z | W z B ns %Jll
w £z B g Z S| o ) sl 3l 3T s =<
A AR ENE 1P R R
Els|w|zZal 2 21 = D%%#EBG%EBEE:HE
81%| F|EE| & 2 S| B|9|2[c%82EE[585 8|2k
feet blows/ft.| (3) DESCRIPTION % |ibs/ft3 % | % | % |kips/ft2] pst.
BORING CONTINUED FROM 27 FEET FROM FIGURE B-2 (1 OF 2)
CLAYEY SAND TO SANDY FAT CLAY (SC/CH)
y - grey mottled olive brown
9 13 - fine to coarse sand
. - high plasticity clay 20110 1 |48|51 31032
- stiff
10 13 - wet | > zlztlyoEssnt
i - possible 6 inches of slough between 27 and 27.5 feet consisting 27% Clay
30 WELL-GRADED SAND (SW).
| Gradation of possible slough|
. CLAYEY SAND (SC) TO SANDY CLAY (CH) 118712 |
1141 13 - grey mottled olive brown 171112 TCONSOLIDATION TEST
- high plasticity clay SAMPLE B2-11
| - fine sand G =0.06
12 41 - wet 22 P, =3.16 ksf
35 - possible 12 inches of slough between 32 and 33 feet consisting of See Figure C5 (2 of 4)
S WELL-GRADED SAND WITH SILT (SW-SM (see gradation) 0 (19 l1 | |
1 [ ] ] b1 1-1._1 HENES |_
»| 51%Silt
LEAN CLAY (CL) 30% Clay
i - dark greenish gray - few sand and fine gravel
413 18 - medium plasticity - stiff to very stiff 3194 132
- wet
1149 | 15 22 36|18
407
FAT CLAY (CH)
{15 25 - olive and greenish gray 20113 4.54
- few sand and fine gravel
) - medium plasticity
i 16 12 - stiff to very stiff
45 - wet
117 19 211|107
118 13 34
50 BOTTOM OF BORING AT 50 FEET
m (D See notes on Figure B-2 (1 of 2) for descriptions and details.
S
Z
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station Prede5|g_n . B-2
San Mateo County, California
Log of Boring B-2 (continued) (20f2)




GRAIN DIRECT
LOG OF BORING B-3@ y SIZE SHEAR I
- 5 | LOCATION: Proposed Belmont Gravity Sewer. (see Figure 3). a & w
S Suwl k& £le| = 8 8= 5
g =o| S w| g | 2| k& ol PlZRE =
o £z B @ el 2|35 = 8 szlguf s|=<
T |7 Ebl 3 GROUND SURFACE:  Approx. El. 108' Pl B|eo = s 8l S 2IEE 2 % T 5
E|lS|¥|z25| @>Dg>$888§8§EsBE
83| - |EE| & ° S| B|S|2|6%a82£r]58G 8 |28
feet blows/ft.| (3) DESCRIPTION % |lIbs./ft3 % | % | % |kips/ft2] psi.
Shoreway Rd: 3 inches asphalt concrete
. 10 inches aggregate base
. SANDY LEAN CLAY (CL) - FILL
|1 16 - yellowish/ reddish brown . 16109
- fine to coarse sand, few fine to coarse gravel
- stiff
) - moist
5 — 1 i I i N 1 | -
| FAT CLAY WITH SAND (CH)
] - dark grayish blue
- little fine sand grades to trace fine sand with depth
{2 5 - soft
- moist
10
] ) 4 FINES
= »| 47% Silt
i FAT CLAY (CH) WITH SAND 34% Clay
3 10 - black with olive brown mottling o8| 95 o |19!81l1.29
1 - trace coarse sand :
- medium stiff to stiff
124 9 - moist
151
i [ . P I i 4 FINES | |
»| 31%Silt
| SANDY LEAN CLAY (CL) 22% Clay
- grayish brown 0
{5 28 - fine sand, fine to coarse sand with depth 16105 0]47|53 260|135
- trace fine gravel
. — - little silt
6 13| = - stiff
20 - moist to wet
J LEAN CLAY (CL)
- olive brown to olive gray
17 25 - few fine sand and silt to trace fine sand and silt 221105| 33|16 1.97
- stiff to very stiff
18 26 - moist
25
BOTTOM OF BORING AT 25 FEET
v @ Drilled 07/17/13 using a CME 75, 8" diameter hollow stem augers, and a 30" drop by 140 Ib. automatic sampling hammer.
'-,'_J (2 See report text and figures in Appendices A and C for definitions, lab test results, and additional soil descriptions.
O| @ Groundwater seepage measured at 19' during drilling and 11' at end of drilling. Static equilibrium groundwater depth is unknown.
Z (@) Surface elevation estimated from map of Shoreway Road by Freyer & Laureta, dated 9/10/13.
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
: Pump Station Predesign B.3
Engineers/Consultants San Mateo County, California
File No. 4520.0 October 2013 Log of Boring B-3




GRAIN DIRECT

LOG OF BORING B-42 phi SHEAR

LOCATION: Proposed Belmont Gravity Sewer (see Figure 2).

GROUND SURFACE:  Approx. El. 104' @

RY DENSITY

Friction Angle

PENETRATION
LIQUID LIMIT
PLASTICITY INDEX
(>#4 sieve)

(#4 to #200 sieve)
o Fines

UNCONFINED
£ COMPRESSIVE

-Sand

N
°* (<#200 sieve)

DEPTH
SAMPLE NO.
< Gravel
7 STRENGTH
3 Cohesion
Internal

TYPE

DESCRIPTION @

RESISTANCE
(@GROUNDWATER
X MOISTURE

a
Ibs./ft.3

@
e
=3
2
<
=3
=
-
°

\Parking Lot at 145 Shoreway Rd: 3 inches asphalt concrete /

T SANDY LEAN CLAY WITH GRAVEL (CL) - FILL

| -brown

\ - fine to coarse sand, fine to coarse gravel

- dry to moist /

. FAT CLAY (CH) - BAY MUD

- grayish blue to dark grayish blue

57 - few fine sand to trace fine sand with depth
1 2 - very soft 92| 45
- moist

- black CH from 4' to &'

- strong sulfurous odor at 8'
! - trace organics at 8' 107| 41 (148113

101 / FAT CLAY (CH) \
- bluish gray with black mottling

- trace to few sand, trace fine gravel
- medium stiff

- moist
13 11 22 (107 0.21
/ LEAN/FAT CLAY (CL/CH) WITH SAND \

T4 13 - olive gray with grayish blue mottling 028172
- few fine to coarse sand, trace fine gravel S

151 :ﬁ:i;fst 39% Silt
33% Clay —

\ i

LEAN/FAT CLAY WITH SAND (CL/CH)
15 - olive gray/olive brown with light gray mottling 171116 291
- fine sand and silt, few fine gravel ’
- stn‘f CORROSION TEST
9 - moist Sample B4-6
See Figure C-6

FAT CLAY (CH)
- mottled olive brown/light brown/greenish gray

24 - few fine sand and silt 278971145

- stiff

14 - moist

- light brownish gray cemented sand at 23'

. BORING CONTINUED AT 27 FEET ON FIGURE B-4 (2 OF 2)

@ Drilled 07/17/13 using a CME 75, 8" diameter hollow stem augers, and a 30" drop by 140 Ib. automatic sampling hammer.
(2 See report text and figures in Appendices A and C for definitions, lab test results, and additional soil descriptions.

Groundwater seepage measured at 18' during drilling and 8' at end of drilling. Static equilibrium groundwater depth is unknown.
(@ Surface elevation estimated from map of Shoreway Road by Freyer & Laureta, dated 9/10/13.

NOTES

Brown and Caldwell Figure

JACOBS ASSOCIATES South Bayside System Authority

Pump Station Predesign B.4

Engineers/Consultants San Carlos, California

File No. 4520.0 October 2013 Log of Boring B-4 (10f 2)




. @
LOG OF BORING B-4 (Continued) } °See SHER |
& a
) z | W z B ns %Jll
| |gY| g v 5|52 i o234 | 2
Ly £z| 5 Slal2|lc| 2 & Sl2Eg § |5
Elz|w|B2| 3 Bl o268 et gslse 8|88
fost blowsy/ft. DESCRIPTION % |lbs/ft3 % | % | % |kips/tt2|psf.|
BORING CONTINUED FROM 27 FEET ON FIGURE B4 (1 OF 2)
9 11 LEAN/FAT CLAY (CL/CH) 26| 93
- bluish/greenish gray with reddish brown mottling
110 9 - few fine sand and silt
- stiff
- moist
FAT CLAY (CH)
11 22 - dark bluish/greenish gray 34| 88
1 - trace fine sand and silt
i - very stiff
12 18 - moist
BOTTOM OF BORING AT 35 FEET
40
45
50
9 (@ See notes on Figure B-4 (1 of 2).
S
z
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station Predesign B'4
San Mateo County, California
File No. 4520.0 October 2013 Log of Boring B4 (20f2)




GRAIN DIRECT
LOG OF BORING B-57 < SIZE SHEAR I
_ z ., @ LOCATION: Proposed Belmont Gravity Sewer (see Figure 3). = | . 2 ? oY %’J
gl (B¢ < wlag|s|z s 2lz23z 2
Y £z B @ el 2|35 = 8 szlguf s|=<
= |4d| |ES| Z | GROUNDSURFACE: Approx. El. 104 el 8|22z 8 2l8E2] 3 |Es
AR Sl &|3|2|e55: L5225 5 &2
= o A ElTY c T
fgt @ b%ws% (% DESCRIPTION 2 % Ibs?ftﬁ i o% t%:t u% ﬁps/ft(.,zj psf. -
SANDY LEAN CLAY WITH GRAVEL (CL) - FILL
1 - grayish brown and light brown
| - fine to coarse sand, fine to coarse gravel
- stiff
11 l 14 - dry to moist 24
5_
4 ! FAT CLAY (CH) - BAY MUD
2 4 B - dark grayish blue 90| a7 0.68
1 - trace fine sand ’
- soft
1 - moist
10
2 - strong sulfurous odor 871 50 [122| 90
) - very soft
151
J I R | 1 FINES | ]
»1 39% Silt
. LEAN/FAT CLAY WITH SAND (CL/CH) 34% Clay
13 - light olive brown with bluish gray mottling 211103 0 |27173
1 - fine to coarse sand
- stiff
) 10 - moist
20
1 LEAN/FAT CLAY (CL/CH)
i 24 - light olive brown with bluish gray and dark brown mottling 25| 99
- few fine sand
] - stiff
14 - moist
251
. BORING CONTINUED AT 27 FEET ON FIGURE B-5 (2 OF 2)
v @ Drilled 07/16/13 using a CME 75, 8" diameter hollow stem augers, and a 30" drop by 140 Ib. automatic sampling hammer.
'-,'_J (2 See report text and figures in Appendices A and C for definitions, lab test results, and additional soil descriptions.
O| @ Groundwater seepage measured at 27' during drilling and 7' at end of drilling. Static equilibrium groundwater depth is unknown.
Z (@) Surface elevation estimated from map of Shoreway Road by Freyer & Laureta, dated 9/10/13.
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station PredeSig.n . B'5
San Mateo County, California
File No. 4520.0 October 2013 Log of Boring B-5 (0f 2)




LOG OF BORING B-5 (Continued)@

RY DENSITY

DEPTH
SAMPLE NO.
PENETRATION

> RESISTANCE
GROUNDWATER

TYPE

DESCRIPTION

Iy
&
3
[
z
3

X MOISTURE

a
Ibs./ft.3

LIQUID LIMIT

PLASTICITY INDEX

DIRECT
SHEAR

(>#4 sieve)

-Sand

. Gravel
x

X

(#4 to #200 sieve)

o Fines
°* (<#200 sieve)

UNCONFINED
2 COMPRESSIVE

7 STRENGTH

=
-

& Cohesion

©
bl

Friction Angle

Internal

BORING CONTINUED FROM 27 FEET ON FIGURE B-5 (1 OF 2)

. SILTY SAND (SM)
o - reddish brown
\ - fine sand

- wet

19 11 LEAN/FAT CLAY (CL/CH)

- few sand to trace sand
J - stiff
- moist/wet

CONSOLIDATION TEST

G =029

SAMPLE B5-8A j 271 97
R =4.01 ksf

304 - olive gray to light olive brown with dark brown/dark blue mottling

. /SILTY SAND (SM)
10 15 - reddish/grayish brown
i - fine sand
| - loose/medium dense
11 9 \ - wet

1.94

21

16

35- SILTY LEAN/FAT CLAY (CL/CH)
- olive brown

T— | — 1T -fewfinesand, little silt

\ - stiff

- moist

112 19 \
SANDY LEAN/FAT CLAY (CL/CH)

] - brownish/bluish gray
13 16 - fine sand, little to some silt

40 - stiff
- moist

201105

46

53

96

377

FINES

1 33% Silt

FAT CLAY (CH)

- dark bluish gray and olive gray
{14 20 - few sand to trace sand, few silt
- very stiff

115 18 - moist

31|91

20% Clay |

213

BOTTOM OF BORING AT 45 FEET

(@D See notes on Figure B-5 (1 of 2).

NOTES

JACOBS ASSOCIATES

Engineers/Consultants

File No. 4520.0 October 2013

Brown and Caldwell

South Bayside System Authority
Pump Station Predesign
San Mateo County, California

Log of Boring B-5

Figure

B-5

(20f2)




DEPTH

T
o

SAMPLE NO.

PENETRATION

TYPE

> RESISTANCE

=2
Qo
&
2

LOG OF BORING B-6~
LOCATION: PS1 (see Figure 4).

GROUND SURFACE:  Approx. El. 107'@

(@GROUNDWATER

DESCRIPTION @

X MOISTURE

RY DENSITY

a
Ibs./ft.3

LIQUID LIMIT

PLASTICITY INDEX

DIRECT
SHEAR

(>#4 sieve)

-Sand

. Gravel
x

X

(#4 to #200 sieve)

o Fines

°* (<#200 sieve)

Friction Angle

UNCONFINED
% COMPRESSIVE
s STRENGTH

Internal

& Cohesion

=
-
°

bl

Pump Station Lot: 3 inches asphalt concrete

N
~

\ 5 inches aggregate base /

CLAYEY SAND WITH GRAVEL (SC) - FILL
- dark brown with orange mottling

- fine to coarse angular gravel, few to little sand 20

- few organics
- medium dense
- moist

FAT CLAY (CH)
- dark olive brown with dark bluish gray mottling
- few coarse sand

- trace organics 30

- medium stiff
- moist

CLAYEY SAND (SC) 24

- light olive brown
- fine sand, little to some silt

- loose 24

- wet

SANDY LEAN/FAT CLAY (CL/CH)
- orangish brown

- fine sand, little to some silt 27

- stiff
- moist

98

90

102

25

10

92

31

36

33

CORROSION TEST
Sample B6-2
See Figure C-6

58

0.53

FINES
1 23% Silt

17% Clay [

321125°

WELL-GRADED SAND WITH SILT (SW-SM)
- dark gray, varicolored
- fine to coarse sand, trace fine gravel
- loose/medium dense —> could be slough blow counts
- wet

21

89

10

51

Borehole sloughing
below 20'

SANDY FAT CLAY (CH)
- light brown with light gray mottling
- fine sand, little to some silt
- hard
- moist /1

-«

BORING CONTINUED AT 27 FEET ON FIGURE B-6 (2 OF 2)

NOTES

@ Drilled 07/16/13 using a CME 75, 8" diameter hollow stem augers, and a 30" drop by 140 Ib. automatic sampling hammer.
(2 See report text and figures in Appendices A and C for definitions, lab test results, and additional soil descriptions.
(@ Groundwater seepage measured at 15' during drilling and 5' at end of drilling. Static equilibrium groundwater depth is unknown.

(@ Surface elevation estimated from topographic map of PS1 (Menlo Park P.S.) provided by Brown and Caldwell (email dated 10/21/2013).

JACOBS ASSOCIATES

Engineers/Consultants

Pump Station Predesign
San Mateo County, Califor

File No. 4520.0

October 2013 Log of Boring B-6
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South Bayside System Authority
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. RAIN DIRECT
LOG OF BORING B-6 (Continued) ™ y e SHEAR |
@ o
) z | W z B ns %Jll
| |gY| g v 5|52 i o234 | 2
m g=| 8 Sl g|Z2|cl 2 8 &l §|<T
Elz|w|B2| 3 Bl o268 et gslse 8|88
fost blowsy/ft. DESCRIPTION % |lbs/ft3 % | % | % |kips/tt2|psf.|
BORING CONTINUED FROM 27 FEET ON FIGURE B-6 (1 OF 2)
VSR ) FAT CLAY (CH)
- light olive brown with bluish gray mottling
110 12 - few sand and silt
- stiff
30 - moist
] CONSOLIDATION TEST
SAMPLE B6-11A
1 1 - few fine sand, little silt 24110254 | 32 G =024
R, =3.90 ksf
112 17
351
| 1 | | sanpvFaTcLay(cH) B 1T 1 [ | |
b - olive brown
- fine sand, little to some silt o
113 9 - medium stiff to stiff 31|90 64522
- moist
114 11 - grades to CH with depth 54|32
40
] FAT CLAY (CH)
] - bluish gray to bluish/greenish gray
- few fine sand, few to little silt
J15 14 - stiff 241 99 1.11
- moist
116 10
45-
i SANDY FAT CLAY (CH)
- bluish/greenish gray with light gray mottling
117 30 - fine to coarse sand, few fine gravel, little silt 22| 97
- very stiff
118 15 - moist/dry
50
BOTTOM OF BORING AT 50 FEET
9 (@D See notes on Figure B-6 (1 of 2).
S
Z
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station Predesign B'6
San Mateo County, California
File No. 4520.0 October 2013 Log of Boring B-6 (20f2)




Appendix C



160

150 —
140 /
130
For classification of fine-grained
soils and fine-grained fraction of
120 - coarse-grained soils.
Equation of "A"-line: /
10 - Horizontal at PI=4 to LL=25.5, Pz
then PI=0.73(LL-20)
100 - Equation of "U"-line:
Vertical at LL=16 to PI=7,
o 90 — then PI1=0.9(LL-8)
© 80 [~
£
2 %
'S 70 - + OB
g ®
. 60 - & GH or OH
\5«\>
50 — >
40 —
30 - E MH or OH
CL oL
20 —
)
10 <>
ST
0 10 16 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

SITE TEST BORING
LOCATION SYMBOL | SAMPLE NO.
@ B-14

Liquid Limit - LL

LIQUID LIMIT | LIQUIDLIMIT | o\, | PLASTICITY | GROUP
(Wet Prep) | (Oven Dried) INDEX-Pl | SYMBOL**
116 77 0.66 65 OH

9-10
PS3 & B1-8 19v520 30 - - 13 CcL
(San Carlos PS)
[=] B-1-12 28230 53 - - 30 CH
X B-1-16 38240 43 - - 22 CL
inatinn = Liquid Limit Test performed on oven-dried sample  _ .
* OH or OL Determination Liquid Limit Test performed on wet prepared sample ~ Ratio 1ess than 75%
** Classification of fines < 0.425mm
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station Predesign 0'1
San Mateo County, California
(1of3)

File No. 4520.0 October 2013

Plasticity Index




160

150 —
140 | b
130
For classification of fine-grained
soils and fine-grained fraction of
120 - coarse-grained soils.
Equation of "A"-line: /
1o - Horizontal at Pl=4 to LL=255, P
then PI1=0.73(LL-20)
100 - Equation of "U"-line:
_ Vertical at LL=16 to PI=7,
O 90 then PI=0.9(LL-8)
<
5
< 80 —
>
= 2
S 70 - “\g‘v\*
3
o L
60 v\{o CH or OH
\5\>
50 -
40 —
30 - ’ MH or QH
CLgr OL
20 |- - (")
10
A
0 10 16 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

Liquid Limit - LL

TEST | SAMPLE NO. LIQUID | PLASTICTY | GROUP
SYMBOL LIMIT-LL | INDEX-PI | SYMBOL*
° B2-4 13215 21 cL
PS2
B28 231,24 51 27 CH
(Redwood City PS) ¢ *
] B-2-14 38240 36 18 cL

* Classification of fines < 0.425mm

JACOBS ASSOCIATES

Engineers/Consultants

File No. 4520.0 October 2013

Brown & Caldwell Figure
South Bayside System Authority

Pump Station Predesign 0.1
San Mateo County, California

Plasticity Index (20f3)




160

Plasticity Index - Pl

150 —
140 /
130
For classification of fine-grained
soils and fine-grained fraction of
120 - coarse-grained soils.
Equation of "A"-line: / ‘
1o - Horizontal at Pl=4 to LL=255, P
then PI1=0.73(LL-20)
100 - Equation of "U"-line:
Vertical at LL=16 to PI=7,
90 - then PI=0.9(LL-8) ®
80 —
2
70 - o
60 - & GHorOH
\5\>
50 -
|
40 —
20 / [=] MH or QH
CLor OL
20 +—
]
10 &
0

0 10 16 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Liquid Limit - LL

SITE TEST SAMPLE NO. LIQUID PLASTICITY GROUP
LOCATION SYMBOL LIMIT - LL INDEX - PI SYMBOL*
B3-7B 33 16 CL

([ 221/>23
Belmont 'S B4-2B 71/>8 148 113 CH
Gravity
Sewer [ | B4-8 231225 71 45 CH
® B5-3A 13-13% 122 90 CH
ps1 ® B6-4 13%»15 25 10 CL
(Menlo Park PS) Ol B6-11A 3333% 54 32 CH
* Classification of fines < 0.425mm
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station Predesign 0'1
San Mateo County, California
. (30f3)
File No. 4520.0 October 2013 Plasticity Index




BOULDERS | COBBLES GRAVEL SAND FINES
COARSE | FINE |coarse] MEDIUM |  FINE SILT | CLAY
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
12 3 3/4 3/8 4 10 20 40 60 140 200
0 — f ;—afgg\ﬁ 100
10 \ \1 \ 90
20 ;\\6 80
30 \Q 70
S \ =)
Q ko)
= 40 X 60 =
2 2
e} (@)}
0] N \Ek c
c 50 50 =
= )
: * AN
o a
2 60 40 ¢
c
3 3
= )
QO
o
o 70 30
80 20
90 10
100 TT T 1T T T ‘ TTT 1T T T ‘ TT T 1T T T ‘ TTT 1T T T ‘ TTT 1T T T ‘ TT T T 0
1000 100 10 1 A .01 .001
Grain Size, mm
SITE SAMPLE NO. GROUP USCS DESCRIPTION
LOCATION SYMBOL YMBOL (based on grain size)
B-1-1&2 2925 sandy lean clay
(San Carlos PS)
[ B-1-11 27%228 CH fat clay
NOTE: The largest particle (grain) size that could have been sampled from our borings by our sample barrels is a function of the inside
diameter of the sample barrels used (see Figure A-1). Therefore, there may be larger particles (e.g., coarse gravel, cobbles or
boulders) in the soils sampled than reflected on the boring logs and grain size distribution curves provided in this report.
Brown & Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station Predesign 0'2
San Mateo, California
File No. 4520.0 October2013 | Grain Size (Lof®)




BOULDERS | COBBLES GRAVEL SAND FINES
COARSE | FINE |coarse] MEDIUM |  FINE SILT | CLAY
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
12 3 3/4 3/8 4 }O 20 40 60 140 200
0 LX‘C‘ % W\ 100
10 \\ 1\\6 90
20 \> Q\E 80
30 \ \ \\ 70
= c
2 [}
g LN
=< 40 e 60 =
z | \ £
e} (@)}
2 s0 Dk 50 S
3 & 7))
D @©
12 ) o
2 60 40 E
© 3
O =
= )
QO
o
o 70 30
80 20
90 10
100 TT T 1T T T ‘ TTT 1T T T ‘ TT T 1T T T ‘ TTT 1T T T ‘ TTT 1T T T ‘ TT T T 0
1000 100 10 1 A .01 .001
Grain Size, mm
SITE SAMPLE NO. GROUP USCS DESCRIPTION
LOCATION SYMBOL YMBOL (based on grain size)
O B-2-1 2-3% sandy lean clay
PS2 0 .
(Redwood B-2-4 13%2>15 CL sandy lean clay
City PS
ty PS) AN B-2-5&6 1820 SM silty sand with gravel
<> B-2-7 2223V SW-SM well-graded sand with silt
NOTE: The largest particle (grain) size that could have been sampled from our borings by our sample barrels is a function of the inside
diameter of the sample barrels used (see Figure A-1). Therefore, there may be larger particles (e.g., coarse gravel, cobbles or
boulders) in the soils sampled than reflected on the boring logs and grain size distribution curves provided in this report.
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BOULDERS | COBBLES GRAVEL SAND FINES
COARSE | FINE |coarse] MEDIUM |  FINE SILT | CLAY
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
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Grain Size, mm
SITE TEST SAMPLE NO. GROUP USCS DESCRIPTION
LOCATION SYMBOL YMBOL (based on grain size)
O B-2-8 23224 sandy fat clay
R eI:iswzood O B-2-9 28-28Y> CL sandy lean clay
S A B211  3233%  SWSM  wellgraded sand with silt
O B-2-12 3435 CH fat clay with sand
NOTE: The largest particle (grain) size that could have been sampled from our borings by our sample barrels is a function of the inside
diameter of the sample barrels used (see Figure A-1). Therefore, there may be larger particles (e.g., coarse gravel, cobbles or
boulders) in the soils sampled than reflected on the boring logs and grain size distribution curves provided in this report.
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BOULDERS | COBBLES GRAVEL SAND FINES
COARSE | FINE |coarsE] MEDIUM |  FINE SILT | CLAY
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
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Grain Size, mm
SITE GROUP USCS DESCRIPTION
LOCATION BOL YMBOL (based on grain size)
O B3-3A & 4A 13-15 fat clay with sand
Belmont O "
Gravity Sewer B3-5A 1818% CL sandy lean clay
A B4-4 13%215 CL-CH lean to fat clay with sand
NOTE: The largest particle (grain) size that could have been sampled from our borings by our sample barrels is a function of the inside
diameter of the sample barrels used (see Figure A-1). Therefore, there may be larger particles (e.g., coarse gravel, cobbles or
boulders) in the soils sampled than reflected on the boring logs and grain size distribution curves provided in this report.
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BOULDERS | COBBLES GRAVEL SAND FINES
COARSE | FINE |coarsE] MEDIUM |  FINE SILT | CLAY
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
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Grain Size, mm
SITE GROUP USCS DESCRIPTION
LOCATION SYMBOL YMBOL (based on grain size)
18-18% CL/CH lean/fat clay with sand
Belmont .
Gravity Sewer O B5-10B 32Y>-33Y> SM silty sand
A B5-12A & 12B 37Y2-38%  CL/CH sandy lean/fat clay
NOTE: The largest particle (grain) size that could have been sampled from our borings by our sample barrels is a function of the inside
diameter of the sample barrels used (see Figure A-1). Therefore, there may be larger particles (e.g., coarse gravel, cobbles or
boulders) in the soils sampled than reflected on the boring logs and grain size distribution curves provided in this report.
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BOULDERS | COBBLES GRAVEL SAND FINES
COARSE | FINE |coarsE] MEDIUM |  FINE SILT | CLAY
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
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Grain Size, mm
SITE GROUP USCS DESCRIPTION
LOCATION SYMBOL SYMBOL (based on grain size)
332 clayey sand
PS1
(Menlo O B6-4 131215 SC clayey sand
Park PS)
A B6-7 22-23% SW-SM well-graded sand with silt
NOTE: The largest particle (grain) size that could have been sampled from our borings by our sample barrels is a function of the inside
diameter of the sample barrels used (see Figure A-1). Therefore, there may be larger particles (e.g., coarse gravel, cobbles or
boulders) in the soils sampled than reflected on the boring logs and grain size distribution curves provided in this report.
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UNCONFINED COMPRESSION TEST
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BORING SAMPLE NO. B-2-2 B-2-3 B-2-13 B-2-15
& MAXIMUM UNCONFINED STRESS, psf 1815 3861 1320 4540
'g %STRAIN @ PEAK STRESS 13.2 15.0 15.0 15.0
g 5w e
Maximum Unconfined Stress cut-off = 15% strain
Average Strain Rate = 0.07 in/min.
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UNCONFINED COMPRESSION TEST
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UNCONFINED COMPRESSION TEST
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BORING SAMPLE NO. B5-2A B5-8B B5-14A
2 MAXIMUM UNCONFINED STRESS, psf 678 1936 2127
‘g %STRAIN @ PEAK STRESS 45 6.7 10.2
s
g 8-8Y» 2728  4343Y
E WATER CONTENT, 9 31 31
g DRY DENSITY, pcf 47 92 91
SATURATION, % 93 100 100

Maximum Unconfined Stress cut-off = 15% strain

Average Strain Rate = 0.08 in/min.
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UNCONFINED COMPRESSION TEST

8000

7000

6000

Compressive Stress, psf

W
o
o
o

2000

1000

0.0

g
;
2
i
4

5.0 10.0 15.0
Axial Strain, %

B6-3A B6-15A

:

BORING SAMPLE NO.

MAXIMUM UNCONFINED STRESS, psf 527

%STRAIN @ PEAK STRESS 7.4
13-13%
WATER CONTENT, % 24
DRY DENSITY, pcf 102
SATURATION, % 100

Maximum Unconfined Stress cut-off = 15% strain
Average Strain Rate = 0.08 in/min.

B6-15A
1112
5.3
43-43Y%
235
99

91

20.0

JACOBS ASSOCIATES

Brown and Caldwell
South Bayside System Authority

Engineers/Consultants

Pump Station Predesign
San Mateo County, California

File No. 4520.0 October 2013

Unconfined Compression

Figure

(50f5)




5000
4000
[ 3000
8
)
I
2
& 2000
N
1000
—ul
0

1000

2000 3000 4000 5000

Normal Load, psf

PS3 (San Carlos PS)
AVE. DRY DENSITY (pcf)/
e | MER
SAMPLE COHESION
NO. (nsf) | ANGLE | BEFORE | AFTER
(degrees) |  ygstT TEST
Ol ———  B141  2828% 530 14 102/24  101/26
Brown & Caldwell Figure

JACOBS ASSOCIATES

Engineers/Consultants

South Bayside System Authority
Pump Station Predesign
San Mateo County, California

File No. 4520.0 October 2013

Direct Shear

C4

(1 of 6)




5000
4000
w3000
8
»
@
2
& 2000
1000
0

1000 2000 3000

Normal Load, psf

4000 5000

PS2 (Redwood City PS)
AVE. DRY DENSITY (pcf)/
BORING APPARENT | 'NTERVAL | MOISTURE CONTENT (%)
SAMPLE COHESION
NO. ) BEFORE | AFTER
TEST | TEST
B —— B29  2828% 310 32 110/20 112/19
Brown & Caldwell Figure

JACOBS ASSOCIATES

Engineers/Consultants

Direct Shear

File No. 4520.0 October 2013

South Bay System Authority
Pump Station Predesign
San Mateo County, California

C4

(2 of 6)




5000

4000

3000

2000

Shear Stress, psf

-

1000 5

1000 2000

Normal Load, psf

Belmont Gravity Sewer

APPARENT
COHESION

BORING

SAMPLE
NO. (p-s.f.)

B3-5A 18-18%> 260

3000

4000 5000

INTERNAL |AVE. DRY DENSITY (pcf)/
FRICTION | MIOISTURE CONTENT (%)

ANGLE | BEFORE | AFTER
TEST TEST

(degrees)
35 105/16 105/20

JACOBS ASSOCIATES

Engineers/Consultants

Direct Shear

File No. 4520.0 October 2013

Brown and Caldwell

South Bayside System Authority
Pump Station Predesign
San Mateo County, California

Figure

C4

(3 0of 6)




Shear Stress, psf

5000

4000

3000

2000 /

1
000 -

1000 2000 3000 4000

Normal Load, psf

Belmont Gravity Sewer

INTERNAL

BORING APPARENT FRICTION | MOISTURE CONTENT (%)

SAMPLE COHESION ANGLE

NO. (p-s-f.) (degrees)

[=] ——— B512A&12B 37%»38Y% 96 37

AVE. DRY DENSITY (pcf)/

BEFORE AFTER
TEST 1131)

6000

Brown and Caldwell

JACOBS ASSOCIATES South Bayside System Authority

. Pump Station Predesign
Engineers/Consultants San Mateo County, California

File No. 4520.0 October 2013 Direct Shear

Figure

C4

(4 of 6)




5000

4000

3000

Shear Stress, psf

2000 /

P

1000 / :l/

1000 2000 3000 4000 5000

Normal Load, psf

PS1 (Menlo Park PS)

INTERNAL | AVE- DRY DENSITY (pcf)/
BORING APPARENT FRICTION | MOISTURE CONTENT (%)

TEST GRAPH
COHESION

SYMBOL | LINE _ (psf) | ANGLE | BEFORE | AFTER

(degrees) | TEsT TEST

[=] - B6-5A 18-18% 321 25 92/27 93/28

Brown and Caldwell Figure

JACOBS ASSOCIATES South Bayside System Authority
Pump Station Predesign 0-4

Engi IC Itant iforni
ngincerstonsuitants San Mateo County, California

(50f 6)

File No. 4520.0 October 2013 Direct Shear




Shear Stress, psf

5000
4000
3000 /’E ]
]/
2000 //[
//’///////T

1000-/’//////,,"’

0

1000 2000 3000 4000 5000 6000
Normal Load, psf
PS1 (Menlo Park PS)

BORING

GRAPH |  cavpLE

TEST

SYMBOL LINE NO.

= ———  BB13B

APPARENT
COHESION

(p-s.f.)

FRICTION | MOISTURE CONTENT (%)
ANGLE | BEFORE | AFTER
(degrees) |  ygsT TEST

37%238 645 22 90/31 90/30

JACOBS ASSOCIATES

Engineers/Consultants

File No. 4520.0 October 2013

Figure

C4

(6 of 6)

Brown and Caldwell

South Bayside System Authority
Pump Station Predesign
San Mateo County, California

Direct Shear




78
) \L AN
. \ '\\
72 ™ \
\\ \

70 \ \

S \

% 68 \ \

B \

>
66 \\
N\

. \
62
\Q
60
58
025 |
020 \\
% 015
3Z N
£ 010 TR
N
I~

005 -
000 ¥ 5 1 2 5 10 20

Applied Pressure - ksf

PS3 (San Carlos PS)

BORING BEFORETESTOONDIHONS PRE-
SYMBOL SAMPLE CONSOLIDATION
SATURATION | MOISTURE
(%) CONTENT DENSITY PRESSURES
(%) (ksf)

B-1-13 32-33%

4.80

0.11 0.29 0.760

JACOBS ASSOCIATES

Engineers/Consultants

Brown and Caldwell

South Bayside System Authority
Pump Station Predesign
San Mateo County, California

File No. 4520.0 October 2013

Consolidation

Figure

C5

(Lof 4)




5485
5410
5335 \1..
NS q
.
5260
\-\
5185 \\
o N\
S N
o 5110 A
ge! N\
> AN
5035 \
4960 \\
4885
™ .\‘h
4810 —
4735
2.4
2.0 T
—_— L~ d
N > 1.6 ~
ox
£ 1.2
0.8
045 3 5 ) 5 70 20
Applied Pressure - ksf
PS2 (Redwood City PS)
BORING BEFORE TEST CONDITIONS PRE-
SYMBOL SAMPLE CONSOLIDATION
SATURATION MOISTURE
%) CONTENT DENSITY PRESSURES Cr Cc
(%) (ksf)
B2-11 33-33Y% 3.16 0.01 0.06 0.539
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station Predesign 0'5
San Mateo County, California
File No. 4520.0 October 2013 Consolidation (20f4)




0.745

0.720

0.695

0.670

0.645

0.620

Void Ratio

0.595

0.570

0.545

0.520

0.495

0.015

0.013

0.011

0.009

0.007

Cy, sq. in./min.

0.005

0.003
0.1 0.2 0.5

1 2 5 10
Applied Pressure, ksf

Belmont Gravity Sewer
BEFORE TEST CONDITIONS

50

SATURATION MOISTURE
(%) DENSITY
(%

—— B5-8A 2828% 4.01 029 0.74
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station Predesign 0'5
San Mateo County, California
File No. 4520.0 October 2013 Consolidation (3o 4)




0.655

0.635

0.615

0.595

0.575

0.555

Void Ratio

0.535

0.515

0.495

0.475

0.455

0.0215

0.0210

0.0205

0.0200

0.0195

Cy, sq. in./min.

0.0190

0.0185
0.1 0.2 0.5 1 2 5
Applied Pressure, ksf

PS1 (Menlo Park PS)

10 20

PRE-

50

BORING BEFORE TEST CONDITIONS
SYMBOL SAMPLE CONSOLIDATION
SATURATION MOISTURE
(%) PRESSURES
(% (pof) (ksf)

B6-11A 33-33%2 3.90 024 0.66
Brown and Caldwell Figure
JACOBS ASSOCIATES South Bayside System Authority
Engineers/Consultants Pump Station Predesign 0'5
San Mateo County, California
File No. 4520.0 October 2013 Consolidation (4of4)




Corrosion Test Results

RESISTIVITY
SAMPLE NO. saturated SULFATE CHLORIDE
(ohmcm) (mg/kg) (mg/kg)

San Carlos PS B-1-3 84* 7.2 340 2,700
Redwood City PS B-2-3 1,200 9.1 130 320
Belmont Gravity Sewer B-4-6 120 8.3 260 2,400

Menlo Park PS B-6-2b 540 100

Tt Wetha otz m

Detection L — [ [ & ]

@) Detection limit elevated to 75 mg/kg due to dilution

* . !
Smaller box used as limited amount of soil.
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Reference: Holes 1, 2 and 3, Woodward Clyde - Sherard adn Associates, March 27, 1957.
Reference: Boring 1, C