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1.0 INTRODUCTION
Purpose and Scope

The San Francisquito Creek Joint Powers Authority (SFCJPA) is a regional government
agency founded by the cities of East Palo Alto, Menlo Park, and Palo Alto, the San
Mateo County Flood Control District, and Santa Clara Valley Water District in 1999.
SFCJPA is implementing the Strategy to Advance Flood Protection, Ecosystems and
Recreation along the San Francisco Bay (SAFER Bay) Project which addresses sea
level rise and inundation, ecosystem restoration, and recreational improvements along
the southwest San Francisco Bay shoreline.

The existing Federal Emergency Management Agency (FEMA) flood study mapping
places East Palo Alto’s and Menlo Park’s entire Bay shoreline within the Special Flood
Hazard Area (SFHA) for the 100-year coastal flood event (also referred to as the 1%
annual chance of exceedance event or the base flood). This designation indicates that
these communities are at risk of coastal flooding. Sea level rise will further exacerbate
these coastal flood hazards.

To address these flood hazards, SAFER Bay comprises construction of new or
improved flood risk reduction features along the Bay shoreline from the Menlo Park and
Redwood City border south to San Francisquito Creek, where another SFCJPA flood
protection ecosystem restoration project was recently completed along the East Palo
Alto and Palo Alto border. A design team led by HDR advanced the design of these
flood protection features to the 10% or 30% design level. The Design Criteria and
Considerations Technical Memorandum dated September 6, 2024, prepared by HDR
for all reaches of the SAFER Bay project serves as the basis of this report.

The City of East Palo Alto (City or EPA) is further advancing the design of the flood
protection system from San Francisquito Creek to Bay Road to a 100% design level (the
Project). Led by Sherwood Design Engineers (Sherwood) and its subconsultants
(Design Team), an updated Basis of Design Report (BODR) is provided herein to define
the basic design basis and guidance that will be utilized during design. It includes basic
operations requirements, Project performance requirements, and other stakeholders’
design requirements as identified by the City. The BODR expands upon and references
the Design Criteria Report (Sherwood 2026) and will document geotechnical, civil,
structural, hydrologic and hydraulic standards to be used in the analyses and design.
Pertinent codes and references will be cited.

Project Description
The SAFER Bay East Palo Alto Project subject to this report extends approximately

5,250 feet along an existing embankment from the O’Connor Pump Station at San
Francisquito Creek to Bay Road in East Palo Alto, see Figure 1.
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The Project utilizes a sheet pile floodwall with embankment. The design life of the
Project is 50 years. The specific project features are discussed within the report.

Existing Site Information

Survey
A topographic and boundary survey has been conducted by Design Team member

Mark Thomas. The survey covers the planned extents of the Project with a buffer
sufficient to define edge conditions which may impact design. The field work was
conducted November 2025 to May 2026 and the final deliverable is dated May 14,
2026. The survey, conducted by a Professional Licensed Surveyor (PLS) in the State of
California, is the primary basis for the project’s understanding of existing conditions.

Horizontal and Vertical Datums

The survey was conducted on officially recognized horizontal and vertical datums to
provide consistency in documentation and construction. The North American Datum of
1983 (NAD 83) is the primary geometric coordinate system used in the United States.
California further divides this horizontal datum into State Plan Zones 1 through 6 to
support the state’s elongated shape. The Project survey was conducted in NAD 83
State Plane Zone 3.

The Project’s vertical datum is the North American Vertical Datum of 1988 (NAVD88).
Horizontal and vertical control were established via six (6) point numbers (mag nails
and/or rebar set in pavement) which are described on the survey plans and notes.

Existing Site Features

The existing site is marked by an earthen berm/levee with pedestrian trail that fronts bay
marshland. The levee elevation is too low to provide significant protection to the land
behind it, and as such, is often referred to as a “berm” for the purposes of this report.
The terrain is generally flat with the bermed Bay Trail providing a linear ridge that bears
approximately north-south. Urban developed land consisting of roadways and
residences exist on the western side of the Bay Trail and open water, sloughs, and tidal
marshland exist on the eastern side. The site extends from Bay Road at the northern
terminus to the O’Connor Street Pump Station at the south, and includes what is
generally public Right-of-Way between the private residences and the dedicated marsh.
A drainage channel fronts the western side of the Bay Trail between Runnymede and
O’Connor Streets, conveying City interior storm drainage to the O’Connor Pump Station.

Also bearing north-south through the site area are PG&E high voltage transmission
towers and overhead lines. The transmission towers fall generally within the marsh and
adjacent to the existing bermed trail.

Paved public rights-of-way terminate or interface with the trail system. Some of these
access points include gravel or dirt trails over formal culvert crossings of a drainage
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channel, and others reflect more ad-hoc access methods such as wooden planks which
appear to have been placed over the channel by residents.

Existing Site Utilities

Supporting the major transmission towers noted above, additional electric and
communications utilities include wooden power poles with guy anchors and
underground distribution lines feeding between various junction boxes, control panels,
and streetlights. Subsurface electrical vaults are located throughout the site.

In addition to the major pump station and conveyance channel site features, the project
area also includes subsurface stormwater conveyance infrastructure. There are multiple
large diameter culverts which cross the existing berm/levee system. Notable features
include corrugate metal pipes and concrete box culverts, as well as tide gates at outfalls
to the Bay. Interior surface drainage is generally collected and conveyed via drain inlets,
curb inlets, and maintenance holes.

A sanitary sewer collection main runs parallel to the storm drainage channel which
collects sewerage from the City’s homes and businesses. Infrastructure includes
sanitary sewer cleanouts, grease traps, manholes, and dedicated easements where
necessary.

Pressurized distribution systems for both water and gas also exist throughout the site
vicinity. Potable water infrastructure includes distribution lines, meters, backflow
preventers, and valves. Fire protection is provided via visible hire hydrants and fire
department connections adjacent to roadways.

2.0 GEOTECHNICAL BASIS OF DESIGN
Geotechnical Design Criteria

The geotechnical basis of design, including stability, seepage, seismic hazard, and
seismic performance criteria are provided in the Design Criteria Report (Sherwood
2026). This report refers to the criteria established in the Design Criteria Report and
provides additional details and design assumptions for evaluation of the proposed levee
and floodwall system.

Site Conditions

Geotechnical Site Investigations

Previous subsurface investigations at the site are described in the Preliminary
Geotechnical Report for South of Bay Road (HDR 2024) and the Geotechnical Data
Report (GDR), SAFER Bay Project (STA 00+00 to 69+00) (Geosyntec 2026). The most
recent subsurface exploration, performed by Geosyntec in January 2026, included 27
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cone penetration tests, 6 soil borings, vane shear testing, selected seismic CPTs, and
laboratory testing to characterize subsurface stratigraphy, strength, compressibility,
corrosion potential, and material performance relevant to levee and floodwall design.
The locations of these explorations are shown in Figure 2 and the results from this
investigation are provided in the GDR (Geosyntec 2026). This exploration was used to
supplement the historical explorations and laboratory results, and the resulting dataset
provides the geotechnical basis for subsequent evaluation of settlement, seepage,
stability, and seismic hazard, as described below.

The historical subsurface exploration program includes sampling within each geologic
unit and at a maximum average spacing of 500 feet along the levee/floodwall alignment.
This spacing is consistent with the guidance for a site classification of “ordinary” based
on definitions provided in EM 1110-2-2502 (USACE 2022).

Subsurface Conditions

The subsurface soil conditions were evaluated based on field observation and soll
samples collected during the historical site investigation. Unified Soil Classification
System (USCS) designations were provided in accordance with ASTM D2487 for
samples that have been subjected to laboratory testing. These USCS designations are
provided below and shown on the boring logs included in the GDR (Geosyntec 2026).

The subsurface soils can be idealized and categorized into the soil units described
below. Idealized subsurface stratigraphy along the SAFER Bay control line has been
subdivided into the unit descriptions below and shown in the geological long section
along the SAFER Bay control line and at two cross sections along the alignment,
provided as Figures 3 and 4. Due to the complex depositional environment at the
project site, there is variability in stratigraphy that can be seen in the different borings,
and there is potential for significant variability along the alignment.

Unit 1: Fill - Sandy CLAY to Silty SAND

This soil unit consists of existing fill that had been previously placed during historical
development and levee construction. The fill unit was encountered in the upper 3-7 feet
of the explorations completed on the existing levee and typically consists of sandy clay
to silty sand (USCS of CL/CH to SC/SM). The sandy clay is generally soft to medium
stiff while the silty sand is typically loose to medium dense.

Unit 2: Young Bay Mud (YBM)
This soil unit is located beneath the fill in all explorations and consists of medium to high

plasticity clay to sandy clay (USCS: CL to CH). This unit contains between 0 and 40
percent fine sand and is described as very soft to medium stiff.

260618 SAFER Bay EPA Basis of Design Report.docx SAFER EPA BASIS OF DESIGN REPORT \ 4
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Unit 3: Old Bay Clay (OBC)

This soil unit was generally encountered beneath the YBM (Unit 2) and consists of lean
clay (USCS: CL). This unit is generally medium stiff to very stiff.

Unit 4: Coarse-Grained Soil 1

This soil unit consists of loose to medium dense silty to clayey sand with gravel (USCS:
SM and SC)

Unit 5: Coarse-Grained Soil 2

This soil unit consists of medium dense to very dense sand and gravel with some silt
and clay (UCSC: SM, SC, and GP).

Ground Model and Material Parameter Selection

Recommended geotechnical parameters for design are provided in Table 1. These
design parameters have been developed based on review of laboratory and in-situ tests
on each soil unit, and comparison with published literature such as API (200), FHWA
(2016), USACE (1991), and NAVFAC (2025).

Groundwater

Groundwater levels encountered during the January 2026 subsurface exploration are
summarized in the GDR (Geosyntec 2026). The groundwater levels encountered during
the investigation ranged from 1.5 feet to 14 feet below the top of the CPT /soil boring
exploration. These groundwater levels were used to estimate existing stresses in the
soil. The groundwater elevations encountered during the site investigation are shown on
the geotechnical long section and cross sections in Figures 3 and 4.

For the purpose of design evaluation, the groundwater levels are assumed to rise in
proportion to SLR. In particular, groundwater levels are expected to increase above the
elevations shown in Figures 3 and 4, and there is expected to be standing water above
the waterside toe during future high tides. For settlement and liquefaction susceptibility
evaluation, water levels are assumed to be 10.8 ft NAVDS88, consistent with the “Usual”
water level with 3.5 ft of SLR as described in the Design Criteria Report (Sherwood
2026). For the purpose of seepage and stability evaluation, the water levels were
assumed to be at the ground surface on the landside, and the water levels on the bay
side were assumed to be at the Usual, Unusual, and Extreme water surface elevations,
following the hydraulic loading criteria described in the Design Criteria Report.
Groundwater levels in the subsurface was then calculated for each hydraulic loading
scenario using the program SEEP/W.

260618 SAFER Bay EPA Basis of Design Report.docx SAFER EPA BASIS OF DESIGN REPORT \ 5
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Geotechnical Analyses

Reach Selection

The flood protection system was evaluated and grouped into reaches. Each reach is
intended to represent a bounded length of the levee/floodwall that can be grouped
together as a single unit for the purpose of geotechnical assessment. The selection
process was in general accordance with DWR'’s Urban Levee Evaluation (ULE)
guidance for reach selection (DWR 2015).

The reach selection process considered changes in topography, subsurface
stratigraphy, geotechnical/geological conditions, site history, and potential loading
conditions. For example, sections of the flood protection system that will be constructed
by degrading and reconstructing a new embankment along the same alignment as the
existing levee were considered as separate reaches compared to sections of the flood
protection system that will be constructed to the waterside of the existing levee within
the marsh.

Cross-Section Development

Representative cross sections were selected and developed for analysis for South of
Bay Road. Each cross section was selected to represent typical conditions within reach.
The stratigraphy and geotechnical conditions within each reach was reviewed based on
the available geotechnical boring and CPT data. An idealized ground model was then
developed for each reach. In general, the ground profile beneath the flood protection
system embankment is based on review and idealization of all borings and CPTs within
a given reach, however, additional emphasis was provided to borings and CPTs close
to the selected cross section. The full set of borings and CPTs were also reviewed to
help identify anomalous areas or sub reaches.

In total, five cross sections were developed in Geo-Studio for analysis of the
performance of the sheet pile wall’embankment system, including evaluation of
seepage, slope stability, and sheet pile wall structural design. These analyses are
discussed in further detail in Section 3 and Appendix A.4. Five cross sections were also
developed for evaluation of the embankment settliement, as discussed further below.’

Settlement Analyses

The embankment is anticipated to settle over time due to the consolidation of
fine-grained foundation soils. The majority of the consolidation settlement is expected to
occur within the near-surface YBM (Unit 2) deposits, although the deeper OBC (Unit 3)
is also anticipated to contribute to settlement.

! The locations of the cross sections do not necessarily coincide between the separate levee engineering analyses, as
the section locations were selected separately based on ground conditions and project geometry to model the
behavior of interest.

260618 SAFER Bay EPA Basis of Design Report.docx SAFER EPA BASIS OF DESIGN REPORT \ 6
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Foundation settlement was evaluated for the proposed levee/floodwall system in
accordance with EM 1110-1-1904 (USACE 1990). Settlement analysis was evaluated
using the commercial software Settle3 (Rocscience, Inc. 2025). The assumptions and
findings from these analyses are described in Appendix A.1.

As described in Appendix A.1, embankment settlement was estimated between the end
of earthwork construction and the end of an assumed 50-year project design life. Total
settlement estimates ranged between approximately 7 and 20 inches, with
approximately 2 to 6 inches of this settlement occurring during earthwork construction,
and the remainder of the settlement occurring after earthwork completion.

To accommodate this anticipated settlement, the embankment crest elevation will be
increased above the long-term design elevation of 13.0 ft NAVD88 to accommodate
expected settlement. The overbuild height was selected so that the anticipated
embankment crest elevation after 50 years of primary and secondary consolidation is
expected to remain above the design elevation of 13.0 ft. To achieve these overbuild
grades, the embankment crest width was kept constant at 20 ft while steeping the
landside slope to accommodate the overbuild thickness, following the concept illustrated
in Figure 1-2 of EM 1110-2-1913 (USACE, 2022). Over time, settlement will result in
gradual lowering of the crest elevation and flattening of the slopes.

The following overbuild thicknesses are included along the levee alignment to maintain
the target crest elevation and slopes during the design life:

e STA 0+00 to STA 12+00: 6 inches of overbuild

» STA 12+00 to 12+50: Transition from 6 inches to 12 inches of overbuild
e STA 12+50 to 27+50: 12 inches of overbuild

« STA 27+50 to 28+00: Transition from 12 inches to 18 inches of overbuild
 STA 28+00 to STA 52+72 (Bay Road): 18 inches of overbuild

Although the long-term settlement is anticipated to remain above the design elevation of
13.0 ft NAVD88, the embankment is expected to experience differential settlement. This
differential settlement may lead to uneven crest elevations and damage to the paved
surface of the Bay Trail. Ongoing maintenance of the embankment crest will be required
to address damage resulting from the differential settlement.

Seepage and Stability Analyses

Seepage and stability analyses were performed at selected cross sections along the
proposed alignment using the Geostudio software package, including SIGMA/W for
stress distribution, SEEP/W for seepage evaluation, and SLOPE/W for slope stability
evaluation (Geostudio, 2025). These evaluations were performed as a coupled analysis
which included the soil embankment and floodwall system as detailed in Section 3.0.

The results of the slope stability analysis for geotechnical design considered the stability
of deep failure surfaces passing beneath the sheet pile wall, as well as localized failure

260618 SAFER Bay EPA Basis of Design Report.docx SAFER EPA BASIS OF DESIGN REPORT \ 7
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surfaces to the waterside and landside of the floodwall. The results of the seepage and
stability evaluations are described further in Section 3.0 and Appendix A.4, and indicate
that the proposed flood protection system achieves the design criteria described in EM-
1110-1913 (USACE 2022a), EM-1110-2502 (USACE 2022b), and the Design Criteria
Report, for each of the hydraulic loading scenarios considered.

Seismic Hazard

According to ER-1110-2-1806 USACE (2024), the seismic design criteria depend on the
project consequence-based feature classification. Since the usual water surface
elevation (WSE) with 3.5 ft of sea level rise (SLR) is higher than the landside toe of the
levee, the levee is considered “frequently” loaded and therefore a breach of the
levee/floodwall system is likely to lead to flooding. The breach could inundate a large
area with significant population and property development. Based on the frequency of
loading, along with the potential consequences of a breach, the project is considered
“critical” when subject to 3.5 ft of SLR, according to definitions provided in Table 1 of ER
1110-2-1806.

ER 1110-2-1806 requires consideration of two seismic loading scenarios:

» Operating Basis Earthquake (OBE). The OBE is a ground motion that can
reasonably be expected to occur within the service life of the flood protection
system. According to ER 1110-2-1806, the OBE ground motion for a critical
structure should have a minimum return period of 475-years.

« Maximum Design Earthquake (MDE). The MDE is a rare but possible earthquake
scenario and represents the maximum level of seismic ground motion considered
for design of the project. According to ER 1110-2-1806, the MDE is taken as the
ground motion with a minimum return period of 2,475-years.?

Appendix A.2 presents the results of a simplified probabilistic seismic hazard analysis
(PSHA) and simplified deterministic seismic hazard analysis (DSHA) for the site. Based
on this review, the OBE is considered to have a peak ground acceleration (PGA) of 0.51
g and a modal magnitude (Mw) of 7.5, while the DBE is considered to have a PGA=0.77g
and Mw=7.9.

According to ER 1110-2-1806, critical structures in high seismic hazard regions (such as
the San Francisco Bay Area) require considerations for near source effects (e.qg.
directionality and maximum component factors), directivity, and aftershocks. Final design
of critical structures in high seismic hazard regions also require advanced analysis
methods such as ground motion time history development, seismic site response

2 According to ER-1110-1806, the MDE must be taken as the larger of the following two seismic scenarios: (i) the
ground motion with a return period of 2,475-years, or (ii) the 84" percentile Maximum Credible Earthquake (MCE)
ground motion, where the MCE is the largest earthquake that can reasonably be expected for a given fault or seismic
source. For this project site, the 2,475-year return period ground motion was evaluated to be larger than the 84"
percentile MCE. See Appendix A.2 for further discussion.

260618 SAFER Bay EPA Basis of Design Report.docx SAFER EPA BASIS OF DESIGN REPORT \ 8
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analyses, and/or fully nonlinear deformation seismic analyses methods. These detailed
seismic hazard considerations and advance analysis methods are in progress and will be
included as part of final design.

Liguefaction Evaluation

Loose, cohesionless soils were encountered beneath the groundwater table during the
site investigation. These soils may be susceptible to liquefaction during a seismic event.
To evaluate the liquefaction susceptibility and potential consequences of liquefaction, a
liquefaction evaluation was performed and has been included as Appendix A.3.

CPT-based and SPT-based liquefaction triggering assessment was performed as part
of the liquefaction evaluation, using methods described in Idriss and Boulanger (2008).
The liquefaction susceptibility of fine-grained soils was also reviewed as part of this
evaluation, but site cohesive soils were generally considered to not be liquefiable based
on criteria presented in Bray and Sancio (2006).

Based on this review, many of the coarse-grained soil layers at the site are susceptible
to liquefaction under an OBE or MDE seismic event. The lateral and vertical extent of
soil layers subject to liquefaction are described in Appendix A.3.

Following a seismic event, the site is expected to experience between approximately 0
and 6 inches of post-liquefaction vertical reconsolidation settlement, up to 10 inches of
lateral displacement, and ground surface manifestation (e.g., sand boils) along parts of
the alignment. The anticipated extents and consequences of liquefaction have been
incorporated into the structural analysis presented in Section 3.0 and Appendix A.4. The
anticipated post-liquefaction residual shear strength has also been considered as part of
pseudo-static slope stability evaluations and seismic displacement estimates.

3.0 STRUCTURAL BASIS OF DESIGN
Background

Sheet Pile Flood Wall

A cantilever sheet pile floodwall is included in the Project from STA 0+07.5 to 52+27.8.
The top of the sheet pile wall will have a reinforced concrete pile cap. See Appendix
A.4 for design calculations for the sheet pile flood wall.

Concrete Retaining Wall

A concrete retaining wall will be included on the land side of the trail for portions of the
alignment where there are physical constraints limiting the placement of the earthen fill.
A retaining wall will be needed near the PG&E transmission tower. See Appendix A.5
for design calculations for the concrete retaining walls.

260618 SAFER Bay EPA Basis of Design Report.docx SAFER EPA BASIS OF DESIGN REPORT \ 9
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Design Loading

Dead Load (D)
Below is a list of unit weights that will be used in the design:

» Structure self-weight
o Concrete: 150 pcf.
o Structural Steel: 490 pcf.
» Water: 62.4 pcf for fresh water and 64 pcf for seawater.

Live Load (L)

* Vehicle Live Load on Trail = HS-20 Truck Load

Earth Pressure (EH / EV)

The horizontal earth pressure (EH) and vertical earth pressure (EV) on the floodwall and
retaining wall are the lateral and vertical forces exerted by the retained soil mass on the
structure.

Hydrostatic Loading (Hs)
Hydrostatic loading is the lateral pressure exerted by groundwater or flood waters.

For the sheet pile floodwall the controlling hydrostatic loading is from the water
elevations on the waterside of the wall. Still water levels of 10.8 ft NAVD88, 14.5 ft
NAVDS88, and 16.5 ft NAVD88 are adopted for the Usual, Unusual, and Extreme load
cases, respectively, with 16.5 ft NAVD88 corresponding to the HTOL at the top of
floodwall elevation.

For the retaining walls the hydrostatic loading is limited by weep holes and perforated
drainage pipe placed at the base of the wall.

Seismic Loading (EQ)
Seismic loading has been determined using parameters specified by Geosyntec. See
Section 2 for detailed explanation of seismic parameters.

Load Combinations
The following load combinations used are taken from USACE EM 1110-2-2502.

Table 2: Sheet Pile Load Combinations

LC Load description Load category Load combination
LC-1A | Infrequent surge Unusual D+EH+EV+Hs
LC-1B | Maximum hydrostatic Extreme D+EH+EV +Hs

260618 SAFER Bay EPA Basis of Design Report.docx SAFER EPA BASIS OF DESIGN REPORT | 10
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LC-2 Normal operating Usual D+EH+EV+Hs
LC-3A | Earthquake — OBE Unusual D+EH+EV+EQ+HSs
LC-3B | Earthquake — MDE Extreme D+EH+EV+EQ+HSs

Notes: Groundwater level used in LC-3A and LC-3B is at 3.3 ft NAVD88 for both landside and water side.

Table 3: Retaining Wall Load Combinations

LC Load description Load category Load combination
LC-1 Normal Operating Unusual D+EH+EV+Hs
LC-2 Normal operating +Surcharge Usual D+EH+EV+Hs+ES
LC-3A Earthquake — OBE Unusual D+EH+EV+EQ+HSs
LC-3B Earthquake — MDE Extreme D+EH+EV+EQ+HSs

Additional Design Considerations

Steel Piling Material
The following materials will be considered for steel piling

» Steel sheet pile: ASTM A328; ASTM A572 grades 50 or 60; or ASTM A690
» Steel pipe pile: ASTM A252 Gr.50

Concrete Materials
The following materials will be considered for concrete elements:

» Concrete strength: f'c = 5,000 psi
» Concrete cover: 3”
» Reinforcing steel: ASTM A615 Gr.60, black bar

Appurtenant Structures
For any additional structural components, or when supplemental design criteria are
appropriate, the following documents shall be referenced:

» ASCE/SEI 7-22, Minimum Design Loads for Buildings and Other Structures,
(American Society of Civil Engineers 2022).

» ACI 318-19, Building Code Requirements for Structural concrete and
Commentary, (American Concrete Institute, 2022).

» California Building Standards Code (Title 24), 2025

260618 SAFER Bay EPA Basis of Design Report.docx SAFER EPA BASIS OF DESIGN REPORT | 11
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Corrosion Considerations

The following corrosion rates will be applied to the design, and are based on
recommendations found in California Department of Transportation Corrosion
Guidelines Version 3.2 and historic marine structural design practice:

Table 4: Corrosion Rates

Nominal Zone Steel Corrosion Rate (in. / year)
Splash Zone 0.006
Atmospheric Zone 0.004
Immersed Zone 0.002
Fill or Disturbed Natural Soils 0.0015
Soil Embedded Zone 0.001

Steel sheet piles will not be coated. The upper portion of the sheet pile above the
ground elevation will be encased in a concrete pile cap. Below the pile cap the sheet
pile design will include a sacrificial thickness to meet a minimum 50-year design life.

4.0 CIVIL BASIS OF DESIGN
Alignment

The project alignment was designed to avoid impacts to the existing high quality tidal
marsh within the Faber Tract and Laumeister Marshes to the extent feasible. Therefore,
the alignment generally is located outside of the marsh. From Station 0+00 to 23+50 the
alignment follows that of the existing levee and Bay Trail such that the proposed
waterside toe is at approximately the same location as the existing levee toe, minimizing
impact to the marsh while providing as much room as possible for existing utilities and
infrastructure to remain along the landside toe. From Station 23+50 to 28+00 the
alignment extends into the marsh in order to avoid the existing PG&E transmission
tower at Station 25+40, providing 15 feet of clearance from the landside toe to the
tower. The alignment remains within the marsh to avoid the Runnymede Stormwater
Channel from Station 25+40 to 28+00. The extent to which the alignment deviates into
the marsh is reduced through the use of a retaining wall on the landside of the
embankment. The existing levee and Bay Trail have a sharp S-curve at Runnymede
Street. The proposed alignment also has an S-curve at this location (Station 28+00 to
30+00); however, the transition is more gradual in order to meet Bay Trail horizontal
curve design guidelines (discussed below). From Station 30+00 to 33+50 the alignment
is located partially over the existing levee and Bay Trail but extending an additional 30
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to 40 feet into the marsh. This alignment avoids the existing PG&E transmission tower
at Station 33+40 while minimizing the impact to the properties along the alignment at
this location which are known to have contaminated soil. At Station 33+50 the alignment
transitions to the east to be wholly located within the marsh until Bay Road at Station
52+00. This alignment was chosen to avoid impacting the properties adjacent to the
existing levee and Bay Trail along this stretch which are known to have contaminated
soils and groundwater, as well as multiple PG&E transmission towers. Further
discussion of the known encroachments and utilities that informed the alignment are
provided below.

Cross Section

The flood protection system utilizes a sheet pile floodwall within a soil embankment. The
hybrid approach was selected to reduce the overall width of the project footprint to
minimize impact to the marsh and existing utilities, properties, and site features.

The project features the following cross section:

* Embankment
o 20 ft embankment crown width
o 3:1 (H:V) waterside slope
o 2:1 landside slope stabilized with geogrid
o 13.0 ft (NAVD 88) top of embankment elevation (long term, post
settlement condition)
» Sheet Pile Floodwall
o Concrete Capped
o 16.5ft (NAVD 88) to of wall elevation (long term, post settlement
condition)
o -25to—40 ft (NAVD 88) tip of wall elevation

The project is expected to experience post-construction settlement. The elevations of
the embankment and wall tops will be overbuilt to accommodate the expected
settlement. See Sections 2 and 3 for more information regarding the embankment and
floodwall design.

At select locations along the alignment, the landside slope is replaced with retaining
walls. This occurs at Martin Luther King Park, Cypress Street, and Runnymede Street
public access points where the access ramps are located within the embankment prism.
This also occurs at the PG&E transmission tower at Station 25+40 where a retaining
wall is used to reduce the embankment width.

260618 SAFER Bay EPA Basis of Design Report.docx SAFER EPA BASIS OF DESIGN REPORT \ 13
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Encroachment Mitigation

Table 2 below provides a summary of known encroachments, utilities, and penetrations
along the flood protection alignment. This list is based on survey information provided
by Mark Thomas in the “SDE_SAFER BAY SOBR” Survey dated 05/14/26, site
observations, and as-built reviews. Mitigation measures are discussed below.

Table 5: Encroachments

No. Encroachment Station Description Action
O’Connor Pump Station South Pump station which outfalls into San
1 | and Outfall to San Francisquito Creek through the Protect in Place
o of 0+00 s
Francisquito Creek existing levee
0400 Detention pond for pump station
2 | Detention Pond 5+75_ whose eastern bank is approximately Protect in Place

25’ west of landside toe

Relocate STA 0+00 —

5+40
0+00 — | Fencing for detention pond

3 | Detention Pond Fencing 5+75 | approximately 15’ west of landside toe

Protect in Place STA
5+40 - 5+75
Relocate STA 0+25 —
0+25 East Palo Alto Sewer District sewer 24+00

Sewer Main and

4 Manholes - main running parallel to flood

34450 | protection alignment. Protect in Place STA
24+00 — 34+50
~3+00
~26+00 | _. Relocate STA TBD
. Tidal channels located along and
5 | Tidal Channels and i .
parallel to the waterside toe Protect in Place STA
~28+00
~ TBD

~39+00

Protect in Place STA
5+75 - 17+50 and
5+75 Stormwater channel from storm drain 19+00 — 21+00
culvert in Runnymede Street to

6 Runnymede Stormwater _
28+00 | O’Connor Detention Pond Relocate STA 17+50

Channel

—19+00 and 21+00 —
28+00
5475 Fencing for Runnymede Stormwater g:‘;tht |1r155>|55(1)ce STA
7 Runnymede Stormwater _ Channel ranging from approximately -
Channel Fence 28+00 45’ west of landside tog to mthm Relocate STA 15+50
proposed flood protection prism — 28+00
Martin Luther King Park Access path from Martin Luther King
8 Access Path 11+60 Park to existing levee and Bay Trail Replace
9 Cypress Street Access 19+10 che_ss Path from Cypress.Street to Replace
Path existing levee and Bay Tralil
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. Protect In Place STA
Stormwater Channel 11+60 | (4) Corruggted Metal Pipe Culverts at 11+60
10 and each location of the access path
Culverts 19+10 | crossing the stormwater channel
9 Replace STA 19+10
1 Garden Street Storm 21+80 Storm drain outfall into Runnymede Relocate into new
Drain Qutfall Stormwater Channel at Garden Street. | stormwater channel
12 | Garden Street Foot Path | 22+10 Fo.ot_path from Garden Strget to Remove
existing levee and Bay Trail
13 PG&E Transmission 25+40 PG&E transmission tower at landside Protect in Place
Tower toe
22+50
42+00 | Overhead PG&E transmission lines
14 Overhegd .PG&.E and adjacent to and crossing the Protect in Place
Transmission Lines :
48+00 | alignment
52+00
28+00 Stormwater culvert directing high
Runnymede Stormwater flows from Runnymede Street storm .
15 - . Protect in Place
Culvert main outfall to Runnymede
29+00
Stormwater Channel
” o Cap outfall structure
16 Runnymede Street Storm 29+00 gﬁgﬁ”riter:gtléﬁefg{;ﬁh stitger)m ;?:m "1 to direct flows to
Main Outfall y 9 culvert and abandon
valves. )
in place.
Runnymede Street Access Path from Runnymede Street
7 Access Path 28+00 to existing levee and Bay Trail Replace
Faber Laumeister Trail Access to Faber Laumeister Trail via
18 27+90 o . Replace
Access existing Bay Trail
Protect in Place STA
28+50 28+50 — 31+60
19 | Fence - Fence adjacent to landside toe
34+25 Relocate STA 31+60
— 34+25
29+30,
gligg Protect in Place
38+40’ STA 29+30, 39+70,
’ | Monitoring wells for contaminated 40+80, 42+70
o 39+70, . :
20 | Monitoring Wells soils and groundwater on properties
39+80, . !
adjacent to alignment Relocate STA 31+50,
40+80
41+00, 34+00, 38+40,
42470, 39+80, 41+00, 43+50
43+50
31+60 Survey monuments adjacent to
21 | Survey Monuments and all nn¥ent ! Replace
34+50 | "9
29 PG&E Transmission 33+40 PG&E transmission tower at waterside Protect in Place
Tower toe
PG&E Transmission Access ramp from existing Bay Trail to
23 Tower Access Ramp 33+40 PG&E transmission tower Replace
24 Weeks Street Access 34+40 che_ss path from Weeks Street to Replace
Path existing levee and Bay Tralil
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. . 28+50 Known contaminated soils within Protect in Place to
25 | Contaminated Soils - . . .
34+40 property adjacent to alignment extent feasible
34+70 Capped containment cell for
Capped Containment contaminated soil located within .
26 - - , , Protect in Place
Cell property approximately 25’ - 40’ from
40+00 .
landside toe
Slurry wall for contamination located
40+00 within property adjacent to project
27 | Slurry Wall - property acjacen to project Protect in Place
41+75 ;approxmately 35’ - 50’ from landside
oe
34470 Fence along west side qf existing
levee crest and Bay Trail .
28 | Fence — . ) , . Protect in Place
51+50 tapproxmately 25’ - 50’ from landside
oe
PG&E Transmission PG&E transmission tower .
29 Tower 42+25 approximately 25’ from landside toe Protect in Place
PG&E Transmission PG&E transmission tower .
30 Tower AT+75 approximately 35’ from landside toe Protect in Place

Runnymede Stormwater Channel Relocation

An existing stormwater channel connecting the Runnymede Stormwater Culvert to the
O’Connor Pump Station runs roughly parallel to the flood protection alignment from
Runnymede Street to the south end of the project. The stormwater channel will be
relocated to the west from approximately Station 21+00 to 28+00 to accommodate the
proposed flood protection footprint in lieu of pushing the flood protection alignment
further into the Faber Tract Marsh. Additionally, from station 17+50 to 19+50 the eastern
bank of the stormwater channel will be realigned to accommodate the flood protection
footprint.

The relocated channel from Station 25+00 to 28+00 is typically 10’ wide (from toe to
toe) with 2:1 maximum side slopes along the west and east banks and provides a
minimum of 15 feet from the landside toe to the top of channel bank. From Station
21+00 to 25+00 the channel width is 10’ and the eastern bank slopes at 2:1 while the
western bank is supported by a retaining wall so that the channel fits within the existing
property line on the west while still providing a minimum of 15 feet from the landside toe
to the top of channel bank. The wall is protected from scour with Caltrans Class VI
riprap. The relocated channel’s cross section and profile is informed by the 2014 Phase
2 Runnymede Storm Drain Improvements record drawings and the existing conditions.
As the width and side slopes of the existing channel varies greatly, the relocated portion
matches the 10’ wide, 2:1 side slope channel shown in the record drawings. Due to the
organic nature of the earthen channel where sediment and soil migrate over time, the
existing depth also varies between approximately 2’ to 3’ along the alignment. The
relocated channel depth is designed at a constant 3’2", which reflects the average
channel depth found in the 2014 record drawings. Much like the existing depth of the
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channel, the existing gradeline also varies considerably along the existing alignment.
The elevations along the existing flowline (west and east banks) differ from 1’ to 2" along
the various peaks and valleys between Stations 21+00 and 28+00. The relocated
channel alignment maintains a 0.08% gradeline which exceeds the 0.05% designed
slope found in the 2014 record drawings.

Runnymede Stormwater Channel Culverts

The culverts for the existing public access path at Martin Luther King Park are to be
protected in place; however, the culverts at Cypress Street will be replaced to
accommodate the flood protection footprint in lieu of pushing the flood protection
alignment further into Faber Tract Marsh. To maximize available space, the (4) 54”
corrugated metal pipe culverts will be replaced by a single 12’ wide and 5’ high precast
concrete box culvert which yields a similar capacity. Caltrans Class VI Rock Outlet
Protection will be placed on the downstream side of the box culvert to help prevent
erosion and incising the adjacent earthen channel.

Runnymede Street Storm Main Outfall and Culvert

Based on the review of as-built information provided by the City and confirmation by
Kevin Lewis of East Palo Alto Public works, the 72” storm drain main in Runnymede
Street currently outfalls into the marsh through the existing levee. An overflow culvert
connects this 72” storm drain main to the Runnymede stormwater channel. It appears
that the 72” storm drain invert is below the elevation of the marsh. According to as-builts
dated 1962 a lift station located at the existing Bay Trail levee pumped stormwater
through the levee into the Bay. It appears this lift station has been removed by the City
and two tide check valves were installed in the former lift station wet well wall. Based on
the meeting with Kevin Lewis, the 72” storm main currently relies solely on gravity flow
and the 72” storm main typically has standing water as the outfall elevation is above the
pipe. The 2010 Phase 1 Runnymede Storm Drain Improvements project was intended
to provide high flow and/or high tide bypass of the outfall to the Runnymede stormwater
channel and ultimately the O’Connor Pump Station. The outfall to the stormwater
channel is 5.3 feet lower in elevation than the outfall directly to the Bay. The proposed
SAFER Bay levee will cut off access to the Bay for the Runnymede outfall; therefore,
the existing outfall to the Bay needs to be capped, directing all stormwater to the
Runnymede stormwater channel. Because the Runnymede system drains to the
stormwater channel in the existing condition, this approach does not detrimentally
impact the City drainage system.

PG&E Infrastructure

PG&E Infrastructure is to be protected in place and access to existing transmission
towers is to be replaced by the project. The flood protection alignment diverts to the
east and a landside retaining wall will be used to avoid a PG&E transmission tower at
Station 25+40 and to provide 15 feet clear from the landside toe to the tower (see
Vehicular Access section), while minimizing impacts to the marsh. The flood protection
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alignment diverts to the west to avoid a PG&E transmission tower at Station 33+40. The
waterside toe is located at the transmission tower. The existing access ramp to the
tower will be replaced. Transmission towers at Stations 42+25 and 47+75 are to be
protected in place. Overhead transmission lines cross or run adjacent to the flood
protection alignment at Stations 22+50 — 42+00 and 48+00 — 52+00. Overhead
transmission lines will be protected in place during construction. Further coordination is
needed with PG&E to understand and document the clearance and access
requirements around the transmission towers and overhead transmission lines.

East Palo Alto Sewer District Sewer Main

An existing East Palo Alto Sewer District sewer main runs parallel to the project
alignment from Station 0+25 to 34+50. The sewer main will be relocated outside of the
footprint of the embankment, but within the 15-foot clear zone from the landside toe
from Station 0+25 to 24+00. The remaining sewer main will be protected in place. The
sewer relocation alignment is documented in the project plans, however the design and
construction of the sewer relocation will be under a separate contract administered by
the City prior to or concurrent with the SAFER Bay project.

Tidal Channels

The project alignment was designed to avoid impacts to the existing tidal marsh to the
extent feasible. However, the levee footprint or the waterside limits of work will impact
some tidal channels that currently provide hydraulic connectivity to marsh areas
otherwise unaffected by the levee. To minimize the impacts of filling these channels,
replacement tidal channels will be provided to allow for alternative hydraulic connectivity
pathways. The exact location and extent of relocated channels will be determined in
future submittals and deliverables.

Access Paths

In coordination with the City and community members, access paths to the existing
levee and Bay Trail at Martin Luther King Park, Cypress Street, and Runnymede Street
will be replaced with ADA compliant accessible paths to the landside toe. ADA
compliant ramps will be provided on the landside slope to the new Bay Trail. Curb
ramps will be provided at Cypress Street and Runnymede Street. The existing informal
footpath at Garden Street will be removed. Vehicular access to the new Bay Trail will
be maintained at the O’Connor Pump Station and the existing path at Weeks Street will
be replaced with a non-ADA compliant vehicular ramp. It is expected that this vehicular
access will be replaced with ADA-compliant access by private developers in the future.

Contaminated Soil and Remedial Infrastructure

Soil and water contamination is known to exist in properties adjacent to the project.
This contamination is documented in the project Environmental Impact Report, and in
the “Remediation Activity Review Report” dated May 11, 2026, which summarizes
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additional documentation of known contamination provided by the City. The following
properties are known to have contamination South of Bay Road:

* 1990 Bay Road
* 1250 Weeks Street
e 1275 Runnymede Street

These properties are subject to Land Use Covenants (LUCs) issued by the Regional
Water Quality Control Board (RWQCB). These LUC restrict the use of these properties
to control exposure to contamination. These properties are managed and operated
according to a Comprehensive Site Management Plan (SMP) (S.S. Papdopulos &
Associates [SSP&A] 2014) and Construction Risk Management Plan (RMP) (SSP&A
2020) approved by the RWQCB. The SMP describes risk management measures
implemented at the site and specifies the individual tasks and responsibilities required
to monitor and maintain the components of the remedy for the site while the
Construction RMP specifies soil and groundwater management for construction on the
properties. The SMP also includes copies of the LUCs (SSP&A 2014).

In general, the remedial strategies in place are avoided by the project footprint,
however, portions of the project footprint are within areas of mapped soil and
groundwater contamination. Construction on these properties and in areas of mapped
soil and groundwater contamination will need to follow the SMP (SSP&A 2014), the
RMP (SSP&A 2020), applicable LUCs, and all other applicable project-specific permits
and approvals. Major construction work will also require notification and an initial
scoping meeting with the RWQCB at least 90 days in advance of the work, along with
written approval by the RWQCB in order to proceed.

Details of the subject properties affected by this work are summarized below:

* At 1990 Bay Road (adjacent to Station 34+70 to 52+00) a capped containment
cell and slurry wall have been put in place for arsenic contamination in the soll
and groundwater. The flood protection alignment is located within the marsh at
this location to avoid these remedial strategies. However, the project intersects
an area of mapped arsenic contamination in soil and groundwater in the marsh,
referred to as the Wetland Operable Unit (Wetland OU) in the SMP (SSP&A
2014). In addition, ground water monitoring wells are located within the marsh in
this area. Any wells within the flood protection footprint will be relocated by a
qualified environmental engineer with approval from the RWQCB and in
coordination with the City.
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* At 1250 Weeks Street (adjacent to Station 31+60 to 34+40) arsenic
contamination in the soil is known to remain on-site in the vicinity of the existing
sanitary sewer main. A cement-bentonite barrier was placed around the sanitary
sewer main and groundwater monitoring wells are located on the property. Due
to the existing PG&E transmission tower at Station 33+40 the flood protection
alignment is located within this property. Any contaminated soil encountered
within the property will be disposed of in accordance with the SMP (SSP&A
2014), Construction RMP (SSP&A 2020), and any project-specific permits and
approvals for the property. Should the barrier be damaged, it will be replaced in
kind in accordance with the Site Management Plan for the property. The
groundwater wells within the flood protection footprint will be relocated by a
qualified environmental engineer with approval from the RWQCB and in
coordination with the City.

* At 1275 Runnymede Street and the Runnymede Street right-of-way (adjacent to
Station 28+50 to 31+60) arsenic contamination in the soil is known to exist in
areas untreated by previous remedial activities and around the sanitary sewer
main. Groundwater monitoring wells are located on the property and in the right-
of-way. Due to the existing PG&E transmission tower at Station 33+40 the flood
protection alignment is located within this property and right-of-way. Any
contaminated soil encountered within the property will be disposed of in
accordance with the SMP (SSP&A 2014), Construction RMP (SSP&A 2020), and
any project-specific permits and approvals for the property. Any groundwater
wells within the flood protection footprint will be relocated by a qualified
environmental engineer with approval from the RWQCB and in coordination with
the City.

Fences

Existing fences located within the flood protection footprint and the proposed 15-foot
clear zone will be relocated outside of the clear zone. All other fences will remain
protected in place, unless relocated for access paths and ramps.

Survey Monuments

Existing survey monuments located within the flood protection footprint will be replaced
by a surveyor licensed in the State of California.

Access and Trail Design

Bay Trail
The Bay Trail will be relocated on top of the embankment. The Bay Trail design is

based on the 2025 San Francisco Bay Trail Design Guidelines and Toolkit 2.0 (Bay Trail
Guidelines).
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The total available width at the embankment crown is 20 feet. The Bay Trail Guidelines
recommend that trails adjacent to 2:1 slopes with vertical drops of 4 feet or more
provide either a 5-foot clearance from the edge of pavement to the slope or provide a
barrier. In order to reduce project cost, the 5-foot clearance was selected as the
preferred alternative for the majority of the alignment.

Where the 5-foot clearance was not achievable at the retaining walls for the PG&E
transmission tower and access ramps at Martin Luther King Park, Cypress Street, and
Runnymede Street, guardrails are proposed atop the walls to provide fall protection
from the trail.

The 5-foot-wide clear zone is reserved to include 2 feet of landscaping along the edge
of the slope and a 3-foot-wide shoulder, the minimum recommended shoulder width
from the Bay Trail Guidelines. The clear zone will also include space for benches and
signage a minimum distance of 2 feet clear from the edge of pavement.

As a result of the clear zone, the available width for the paved trail is 15 feet. In
speaking with City of East Palo Alto staff and community members, it is understood that
the existing Bay Trail is used extensively by community members walking and biking for
recreation and commuting. When user level is high, and in suburban contexts, the Bay
Trail Guidelines recommend using mode separation to separate pedestrians from
wheeled trail users (bikers, skateboarders, etc.). The National Association of City
Transportation Officials (NACTO) recommends bidirectional bike lanes are at least 5
feet wide in each direction. The bike lanes are located on the landside of the trail. The
remaining 5 feet of pavement adjacent to the floodwall is reserved for pedestrians. This
will allow pedestrians to pause at the wall and look out into the marshes adjacent to the
project. Pavement striping and markings per the California Manual on Uniform Traffic
Control Devices (CA MUTCD) will be used to facilitate the separation of bike traffic and
pedestrian traffic.

The cross-slope of the trail is designed to be 1.5% and the longitudinal slope is
designed to not exceed 4.5%.

Pedestrian Access Paths

Access Paths at Martin Luther King Park, Cypress Street, and Runnymede Street have
been designed to be compliant with the Americans with Disabilities Act (ADA). The
cross-slope of the paths are designed to be 1.5% and the longitudinal slope is designed
to not exceed 4.5%. Where the longitudinal slope exceeds 5% handrails and landings
are provided and no ramps are designed to exceed 7.5% longitudinal slope in
accordance with ADA requirements. Guardrails are provided on all ramp walls for fall
protection.
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Vehicular Access

Vehicular access to the top of the embankment/Bay Trail is provided at the O’Connor
Pump Station where the project connects to the existing Bay Trail and a paved
connection to O’'Connor Street already exists. Additionally, a vehicular ramp to the Bay
Trail is provided at Weeks Street. Additional vehicular access will be possible at Bay
Road and will be included in future design.

A 15-foot wide, unpaved Operations and Maintenance (O&M) corridor and clear zone is
provided at the landside toe along the length of the alignment. The O&M corridor is
provided for access to the landside toe of the embankment for inspection, maintenance,
and emergency repairs. Vehicular access to the O&M corridor is provided at the
O’Connor Pump Station and Weeks Street. Additional vehicular access will be possible
at Bay Road and will be included in future design.

Vehicular access to and along the Bay Trail and O&M corridor is designed to have a
maximum cross-slope of 5% and a maximum longitudinal slope of 10%, however in
some locations a longitudinal slope of up to 15% is necessary to conform with existing
grading.

Pavement Section

The pavement section for the new Bay Trail was developed using the Caltrans R-value
method. The Traffic Index (TI) was calculated assuming a singular maintenance or
emergency vehicle equivalent to an HS-20 vehicle load accesses the Bay Trail bi-
weekly over a 20-year service life, resulting in a Tl of 4.24 which is rounded up to a
minimum TI of 5.

The compacted earthfill used for the earthen embankment will be the sub-base for the
pavement and have an R-value of 20 which results in a total pavement section Gravel
Equivalent (GE) requirement of 1.28 feet.

GErorqr = 0.0032(TI)(100 — Rp)

The minimum hot mix asphalt (HMA) GE is calculated to be 0.55 assuming the R-value
of the aggregate base is 78.

The Gravel Factor for HMA is calculated to be 2.54.

5.67
Gy —ﬁwhen t<05ft

Which results in a minimum HMA thickness of 0.22 feet.
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The HMA thickness is rounded up to 0.25 feet (3”) and as a result the HMA GE is
updated to 0.63 feet.

GE == tHMA . Gf

To meet the total GE requirement, the aggregate base (AB) GE must be at least 0.66
feet.

GEtotar = GEyma + GE4p

The Gravel Factor for AB is a constant 1.1 regardless of Tl or thickness resulting in a
minimum required thickness of 0.60 feet which is rounded up to 0.67 feet (8”).

The resulting pavement section is 3” HMA over 8” aggregate base for vehicular asphalt
pavement.

Due to the large, expected settlement of the embankment, the Bay Trail will likely need
to be repaved prior to the 20-year service life to maintain a smooth surface for trail
users as differential settlement may result in uneven pavement. This will be especially
important at the access paths and ramps where differential settlement may result in the
ramps falling out of ADA compliance.

Pedestrian asphalt pavement section, pedestrian concrete pavement section, and
concrete curb, gutter and curb ramps are provided in accordance with the 2022 San
Mateo County Standard Drawings for Public Improvements.

Stormwater Treatment Compliance

This project is subject to the Municipal Regional Stormwater Permit Order No. R2-2022-
0018, but is exempt due to specific exclusions included in the order. Per section
C.3.b.ii(4)(d)(iii), “Impervious trails that direct stormwater runoff to adjacent vegetated
areas, or other non-erodible permeable areas, preferably away from creeks or towards
the outboard side of levees, where those areas are at least half as large as the
contributing impervious surface area.” Since the project’s pathways/trails are all graded
to direct runoff to nearby vegetated areas, the project is excluded from the provisions for
regulated projects.

Stormwater Conveyance

Drainage Swales between Weeks Street and Bay Road
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The portion of flood protection between Weeks St. and Bay Rd. is located on the
waterside of the existing levee/Bay Trail within Laumeister Marsh which creates a
depression swale along the west side of the levee. In order to drain this area, the project
proposes to fill the depression with levee earthfill and grade in a swale to convey runoff
originating from the top and landside slope of the proposed levee. To adequately
convey this runoff, the swale is sized using the Rational Method for a 10 year / 5-minute
duration storm event (2.44 in/hr per NOAA Atlas 14 precipitation intensity). The
vegetated swale is 2’ wide with 2:1 side slopes along with a longitudinal slope between
0.2% to 0.3% sloping away from the high point located near Station 42+00. This yields a
flow rate of 2.3 CFS and max depth of 0.9’ at both ends of the swale. This flow rate is
more than adequately conveyed by the drainage swale as the runoff gets intercepted by
two separate drop inlets located near Weeks St. and Bay Rd. Downstream of the drop
inlets runoff is conveyed by 12” storm drain lines sloped at 1% which yield pipes just
over half full. Downstream, these pipes connect to storm drain maintenance holes and
eventually will connect to future storm drain mains located in Weeks St. and Bay Rd. to
be designed and built by EPA Public Works.

Utilities

Sewer Relocation

As discussed in the encroachments section, an existing East Palo Alto Sewer District
sewer main runs parallel to the project alignment from Station 0+25 to 34+50. The
sewer main will be relocated outside of the footprint of the embankment where it
encroaches on the embankment prism. The remaining sewer main will be protected in
place. The sewer relocation alignment is documented in the project plans, however the
design and construction of the sewer relocation will be under a separate contract
administered by the City prior to or concurrent with the SAFER Bay project.

Irrigation Points of Connection

Connections to the City of East Palo Alto’s water system are proposed at Runnymede
Street, Weeks Street, and Bay Road to supply water for the proposed irrigation system.
Irrigation points of connection will be made in accordance with the 2022 San Mateo
County Standard Drawings for Public Improvements. A water meter and back flow
preventer will be provided at each point of connection. Additional points of connection
may be added as part of future design.

Erosion Control

Because the construction work for this project will include more than one (1) acre of
earthwork, the project will need a National Pollutant Discharge Elimination System
(NPDES) permit. Compliance with the NPDES permit includes the development and
implementation of a Stormwater Pollution Prevention Plan (SWPPP). The project
SWPPP details the specific erosion and sediment control measures that will be used to
prevent exposed soil from eroding from the site during rain events, which can clog storm
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drains, destroy aquatic habitats, and lead to heavy regulatory fines. Erosion and
sediment control measures may be needed to prevent soil migration due to stormwater,
wind, contact with equipment, or other variables. Sherwood will develop the project
SWPPP to be implemented by the Contractor.

Erosion and sediment control measures will be detailed and implemented on a
temporary basis during construction and on a permanent basis for the final conditions of
the project site. Temporary erosion and sediment control measures will stabilize
disturbed soil using temporary seeding, mulching, or erosion control blankets to stop
erosion at the source. Simultaneously, perimeter barriers like silt fences, straw wattles,
and storm drain inlet protection will filter sediment from runoff before it leaves the site.
Additionally, stabilized construction entrances with equipment wheel washes will be
established to prevent vehicles from tracking mud and/or dust onto public roads. Finally,
the Contractor will inspect these measures regularly and after any major rainfall to verify
they remain fully functional throughout the construction of the project.

Permanent erosion and sediment control measures for the site include (but are not
limited to) geosynthetic reinforcement, biodegradable woven mesh, and establishment
of vegetation. The Owner will regularly inspect and maintain the final conditions of the
project to verify the continued functionality of the erosion and sediment control
measures.

Interior Drainage

The interior drainage analysis is being conducted concurrently with the development of
the levee construction documents. This analysis defines the future SFHA that will exist
within East Palo Alto following levee construction, fulfilling FEMA's requirements for
levee certification. This certification is a prerequisite for formal flood map revisions,
which will subsequently update the number of buildings requiring flood insurance.

The City of East Palo Alto provided digital data from the hydrologic and hydraulic
modeling conducted during the 2023 Ravenswood Business District Specific Plan. This
model, built in MIKE+, was converted into an InfoWorks ICM (Version 2026.3) model,
which is consistent with the modeling platform used for interior drainage in Menlo Park.
Draft and final Interior Drainage Reports will be produced during this levee design
project to document the data sources, assumptions, modeling methodologies, and
FEMA-required residual flood maps for East Palo Alto.

5.0 CONSTRUCTION CONSIDERATIONS
Temporary Flood Protection

During construction it will be necessary at certain locations to degrade the existing levee
prior to constructing the proposed levee/floodwall. It will be the contractor’'s
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responsibility to maintain flood protection during construction. Methods to provide
temporary flood protection during construction are at the sole discretion of the
contractor however the following criteria will be provided to the contractor:

» The contractor shall prepare a Temporary Flood Protection plan for review by the
engineer and City.

» During construction, where the elevation of existing levee has been reduced
below its current elevation of approximately 11 ft NAVD88, temporary flood
protection must be provided to either the Mean Higher High Water plus 10-year
coastal event elevation, or 11ft NAVD88, whichever is less.

» The means and methods by which the contractor achieves temporary flood
protection must be contained within the defined Limits of Work and meet the
requirements of the project’s Environmental Impact Report.

* Any marsh which is disturbed through the temporary flood protection measures
shall be restored to its pre-construction condition at the contractor’s expense.

» The contractor shall not degrade more than 500 linear feet of existing levee at
any given time.

« Contractor shall monitor weather and tidal forecasts and prepare the site
accordingly.

» The contractor shall conform to flood barrier manufacturer’s instructions when
deploying commercial systems.

* Flood barriers shall not be deployed within environmentally sensitive areas
identified on the Plans or fenced in the field.

* Flood barrier locations are subject to review and approval by the engineer.

» All facilities constructed to protect excavations and/or provide a temporary flood
barrier during construction are temporary, the property of the contractor, and
shall be removed from the project site upon completion of all work necessitating
the temporary flood protection.

Sheet Pile Installation with Overhead Transmission Lines

At locations where the alignment crosses beneath overhead transmission lines, the
clearance between the transmission lines and the top of levee will be evaluated to verify
sufficient space is available for sheet pile installation. Where insufficient clearance
exists, the steel sheet piles will be field-spliced during installation. All field splice welds
will be subject to 100% ultrasonic testing (UT) inspection.

6.0 REFERENCES

Structural Design Codes

* American Concrete Institute (ACI) 318, Building Code Requirements for
Structural Concrete
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* American Society of Civil Engineers (ASCE) 7-22, Minimum Design Loads for
Buildings and Other Structures

« ACI 350, Code for Environmental Engineering Concrete Structures and
Commentary

« American Institute of Steel Construction (AISC) Steel Construction Manual

Design Reference Documents

+ BakerAECOM. 2014. South San Francisco Bay Coastal Flood Hazard Study San
Mateo County, California Study Report. Prepared for FEMA Region IX.

« DHI. 2013. Regional Coastal Hazard Modeling Study for South San Francisco
Bay. Prepared for Alameda County Flood Control District and FEMA Region IX.

+ DWR (2015). Guidance Document for Geotechnical Analyses, Urban Levee
Evaluations Project. Prepared by URS on behalf of the California Department of
Water Resources. April 2015.

» Federal Emergency Management Agency, Flood Insurance Study, San Mateo
County California and Incorporated Areas, and Flood Insurance Rate Maps
06081C302F, 06081C306F, 06081C307F, and 06081C309F April 5, 2019.

» Federal Highway Administration (FHWA). (2016). Design and Construction of
Driven Pile Foundations — Volume I. FHWA Publication FHWA-NHI-16-009. July.

+ Geosyntec Consultants, Inc. (2026) Geotechnical Data Report (GDR), SAFER
Bay Project (STA 00+00 to 69+00), East Palo Alto, San Mateo County,
California. April 30.

« HDR. (2024). Preliminary Geotechnical Report for South of Bay Road (Draft).
SAFER Bay Project, Task Order No. 4. Prepared for the SFCJPA. June 12.

» Idriss, I.M., and Boulanger, R.W. (2008). Soil Liquefaction During Earthquakes.
Earthquake Engineering Research Institute (EERI) Monograph MNO-12.

« Naval Facilities Engineering Command (NAVFAC). 2025. Unified Facilities
Criteria (UFC) — Foundations and Earth Structures (DM 7.2). UFC 3-220-20.
January 16.

* Noble Consultants, Inc. (2009), Final Report, San Francisquito Creek,
Development and Calibration/Verification of Hydraulic Model. May 26.

+ S.S Papadopulos & Associates (2014). Comprehensive Site Management Plan,
1990 Bay Road Site, East Palo Alto, California. April 16.

+ S.S Papadopulos & Associates (2020). Construction Risk Management Plan,
Addendum to the Comprehensive Site Management Plan, 1990 Bay Road Site,
East Palo Alto, California. April 16.

+ USACE San Francisco District (2005), San Francisquito Creek Flood Damage
Reduction & Ecosystem Restoration General Investigations Program, 905(b)
Analysis Reconnaissance Study. March 14.

+ USACE San Francisco District (2005), San Francisquito Creek Flood Damage
Reduction & Ecosystem Restoration General Investigations Program, San Mateo
& Santa Clara Counties, CA, Proposed Feasibility Phase Project Management
Plan. September 27.
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+ USACE San Francisco District (2009), Appendix C, DRAFT Geotechnical
Appendix and Reliability Analysis of Downstream Floodwalls and Levees, San
Francisquito Creek, F3 Milestone Without Project. December.

* HDR. (2024). 30% Map and Construction Plan for Strategy to Advance Flood
Protection, Ecosystems and Recreation Along San Francisco Bay SAFER Bay,
South of Bay Road Project. June 28.

* HDR. (2024). Design Criteria and Considerations Technical Memorandum,
Strategy to Advance Flood Protection, Ecosystems and Recreation along the Bay
(SAFER Bay Project), East Palo Alto and Menlo Park, San Francisquito Creek
Joint Powers Authority, 10% and 30% Designs. September 6.

+ HDR. (2024). Design Documentation Report, Strategy to Advance Flood
Protection, Ecosystems and Recreation along the Bay (SAFER Bay Project),
East Palo Alto and Menlo Park, San Francisquito Creek Joint Powers Authority,
10% and 30% Designs. September 6.

* Mark Thomas. (2026). Topographic Map, SDE-SAFER Bay SOBR, May 14.

« H.T. Harvey & Associates. (2025). SAFER Bay Project Habitat Restoration Basis
of Design. February.

« H.T. Harvey & Associates. (2026). Memorandum SAFER Bay Project - Rationale
for Sufficiency of Proposed On-Site Tidal Wetland Restoration and Pond
Enhancement as Compensatory Mitigation for Impacts to Waters of the State.
April 16.

« HDR. (2019). Record “As-Built” Drawing Map and Construction Plan for San
Francisquito Creek Flood Reduction, Ecosystem Restoration, and Recreation
Project. September.

+ San Mateo County Public Works. (1984). East Palo Alto — Belle Haven Storm
Drain Program Unit |. February 17.

+ Wilsey Ham (2010) East Palo Alto Runnymede Storm Drain Improvements Issue
for Bid Addendum No. 4. February 23.

+ Wilsey Ham (2014) East Palo Alto Runnymede Storm Drain Improvements Issue
for Bid Addendum No. 4. January 22.

+ ESA. (2026). Memorandum, SAFER Bay Project — Wave Modeling for South of
Bay Road Reach. April 28.
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Figure 1:
Project Map
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Figure 2:

Investigation Locations
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Figure 3:

Geologic Cross Section
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Figure 4:

Perpendicular Cross Section
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Table 1:

Material Properties
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Appendix A:

Levee/Floodwall Engineering Analysis
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Appendix A.1:

Levee/Floodwall Engineering Analysis
Settlement Evaluation
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Appendix A.2:

Levee/Floodwall Engineering Analysis
Seismic Hazard
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Appendix A.3:

Levee/Floodwall Engineering Analysis
Liquefaction Evaluation
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Appendix A.4:

Levee/Floodwall Engineering Analysis
Sheet Pile Wall
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