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CHAPTER 1 INTRODUCTION

This report presents the results of field exploration and laboratory testing performed by HDR
Engineering, Inc. (HDR) to obtain information on subsurface conditions to support the future design
of the portion of the Strategy to Advance Flood Protection, Ecosystems and Recreation along San
Francisco Bay (SAFER Bay Project) between the San Francisco Public Utilities Commission
(SFPUC) Ravenswood Facility and Bedwell Bayfront Park in Menlo Park, California. This report also
includes the logs of past explorations performed by HDR and others along the portion of the SAFER
Bay Project from the Menlo Park/Redwood City border to Bay Road in East Palo Alto. The portion of
the SAFER Bay Project site included in this report is shown on the Vicinity Map, Figure 1.

1.1 Project Background

The San Francisquito Creek Joint Powers Authority (SFCJPA) and its member agencies seek to
protect the City of East Palo Alto and the City of Menlo Park from San Francisco Bay coastal
flooding. To accomplish this goal, SFCJPA is undertaking the SAFER Bay project. SFCJPA is
planning for the construction of new flood protection features along the Bay shoreline from the Menlo
Park/Redwood City border (including unincorporated areas) south to San Francisquito Creek. The
project also seeks to further habitat restoration for the Bay’s tidal marsh ecosystem, and to enhance
recreation opportunities along the Bay shoreline.

SFCJPA received grants from the San Francisco Bay Restoration Authority (SFBRA) and the State
of California Department of Water Resources (DWR) to advance both the preliminary engineering
design and the California Environmental Quality Act (CEQA) environmental clearance process for
the SAFER Bay project. With these grants, SFCJPA awarded HDR Task Order No. 4 (TO4) to
advance the design and CEQA process to a 30 percent level for the portion of the SAFER Bay
project south of Bay Road to San Francisquito Creek, and to at least a 10 percent (conceptual) level,
for the portion of the project north of Bay Road to the north end of the project at the Menlo Park/
Redwood City border. The information from field exploration and laboratory testing presented herein
was obtained to support the future design of portion of the project within the City of Menlo Park.
These future design services are not a part of HDR’s TO4 scope of services.

HDR provided feasibility level geotechnical services for this project as documented in a geotechnical
report dated May 2016 (HDR, 2016). HDR previously performed a geotechnical investigation for the
portion of the project south of Bay Road, the results of which were presented in a draft report dated
June 12, 2024 (HDR, 2024).

1.2 Project Description

The proposed flood protection system is anticipated to consist of a levee, floodwall, or a combination
levee and floodwall. The proposed levee/floodwall alignment will generally be located along or near
the edges of ponds or within ponds, as shown on Figure 2. The planned configuration and height of
the levee/floodwall will be determined in future design phases for the project. The goal will be to
provide for a top of wall elevation sufficient for recognition by the Federal Emergency Management
Agency (FEMA) as an embankment/floodwall system that provides 100-year flood protection plus
3.5 feet of sea level rise (SLR).
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1.3 Scope of Services

The purpose of this geotechnical investigation was to obtain information on subsurface conditions
in support of the future design of the project. The scope of services performed included:

¢ Compiling and reviewing available existing geologic and geotechnical data for the project
area;

e Performing a subsurface investigation consisting of a test boring, cone penetration tests
(CPTs), and laboratory testing;

e Preparing this geotechnical data report presenting the results of the field exploration, and
laboratory testing.

The field exploration and laboratory testing that was performed was focused on the portion of the
project between the San Francisco Public Utilities Commission (SFPUC) Bay Division Pipelines
(BDPL) Ravenswood Facility and Bedwell Bayfront Park near the north end of the project.

March 7, 2025 | 1-2



Geotechnical Data Report
SFPUC Ravenswood Facility to Bedwell Bayfront Park F)?
SAFER Bay Project, Task Order No. 4

CHAPTER 2 DATA REVIEW AND FIELD
EXPLORATION

2.1 Data Review

Prior to conducting the field investigation, HDR obtained and reviewed logs of past subsurface
explorations in the site vicinity provided by SFCJPA and its member agencies, adjacent property
owners, and from HDR exploration programs for a 2016 geotechnical feasibility study for the SAFER
Bay Project (HDR, 2016) and a 2022 geotechnical investigation for the portion of the project south of
Bay Road (HDR, 2024). Past explorations judged to be relevant to this project are summarized in
Table 1 below, and their approximate locations are shown in Figures 2 through 8. Logs of the past
explorations are presented in Appendix A. The results of the laboratory tests performed for the 2016
and 2022 HDR study’s are presented on those boring logs at the appropriate sample depths and/or
in Appendix B.

Table 1. Summary of Past Explorations in Site Vicinity

Data Source Type Exploration Approximate Depth (feet)
Designation
HDR (2024) Geotechnical Boring B-107 61.5
HDR (2016) Geotechnical Boring B-01 415
B-02 50.5
B-03 56.5
B-05 415
Cone Penetration Test C-02 60.0
C-03 60.0
C-04 70.0
C-05 60.0
C-06 64.5
Ninyo & Moore (2014) Geotechnical Boring B-5 20.0
Ninyo & Moore (2016) Geotechnical Boring NM B-2 36.5
NM B-3 51.5
Cone Penetration Test CPT-1 80.4
CPT-2 95.8
Iris Environmental Cone Penetration Test CPT-2 74.3
(2012) CPT-3 75.1
Iris Environmental Cone Penetration Test RCPT-08 83.0
(2015) RCPT-12 83.0
RCPT-15 111.7
RCPT-17 118.6
RCPT-18 118.6
RCPT-19 119.3
RCPT-20 119.6
RCPT-24 119.1
Arcadis (2004) Geotechnical Boring RW-5B 42.5
Parikh (2019) Geotechnical Boring B-1 43.0
B-2 51.5
B-3 315
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Data Source Type Exploration Approximate Depth (feet)
Designation
B-4 315
B-5 315
Geomatrix (2007) Geotechnical Boring 5-R-1 50.5
5-R-2 50.5
5-R-3 50.5
Cone Penetration Test 5-CPT-1 75.1
5-CPT-2 75.1
5-CPT-3 75.1
URS Corp (2007) Geotechnical Boring P-6 210.0
S-1 301.9
S-2 201.5
S-3 199.0
Monitoring Well P-6SP 75.0
Cone Penetration Test CPT-S1 166.2
Water Infrastructure Geotechnical Boring B-1 180.5
Partner (WIP) (2004)
Geotechnical Hand Auger B-1 7.0
Consultants, Inc. (GTC) B-2 8.0
(2002) B-3 7.5
B-4 5.5
B-5 6.0
In-Situ Vane Shear VS-1 10.0
Strength VS-2 9.5
VS-3 8.5
VS-4 9.5
VS-5 9.0
VS-6 3.0
VS-7 9.5
VS-8 3.0
Geomatrix (2008) Geotechnical Boring SF2-2 49.5
SF2-3 26.5
SF2-4 52.5
Caltrans (1995) Geotechnical Boring B-3 175.4
B-4 755.6
Cone Penetration Test B-2 75.4
B-7 25.4
B-8 75.4
Earth Mechanics, Inc Geotechnical Boring R-06-01 150.5
(2008) R-06-02 150.5
Cone Penetration Test 06-CPT-01 100.1
06-CPT-02 100.6
06-CPT-03 100.6
06-CPT-04 100.6
06-CPT-05 100.6
06-CPT-06 100.6
Caltrans (1975) Geotechnical Boring 60 168.0
62 200.0
64 158.0
Caltrans (1999) Geotechnical Boring ST-1 19.7
PB-1 32.2
PB-4 32.0
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Data Source Type Exploration Approximate Depth (feet)
Designation

PB-15 32.2
PB-16 32.2
PB-17 32.2
PB-18 26.9
PB-5 27.6
Caltrans (1994) Geotechnical Boring P-2 41.5
Caltrans (1980) Geotechnical Boring B-1 86.5
B-2 81.5
HDR (2020) Cone Penetration Test AAC-1 60.5
AAC-2 50.0
AAC-3 48.7
AAC-4 38.1
Hultgren-Tillis Geotechnical Boring B-1 41.5
Engineers (2019) B-2 41.5
Hand Auger C-1 5.5
C-2 9.0
C-3 9.5
C-4 9.5
URS Corp (2014) Geotechnical Boring B-06 61.5
B-13 52.5
Erler & Kalinowski, Inc. Environmental FHW-1 21.5
(2005) Monitoring Well FHW-2 21.5

2.2 Field Exploration

HDR'’s subsurface investigation consisted of advancing 11 test borings and six CPTs along the
proposed flood protection system alignment to fill identified data gaps. The approximate locations of
the explorations are shown on Figures 2 through 8. The locations of the HDR explorations were
determined by hand-held GPS and are accurate only to the degree implied by the method used. The
logs of the HDR borings and CPTs are presented in Appendix C.

Prior to performing the test borings and CPTs, HDR performed a site reconnaissance, obtained the
required San Mateo County subsurface exploration permits, marked the proposed exploration
locations, and contacted Underground Service Alert (USA) to check the site for the presence of
underground utilities.

221 Test Borings

Eleven test borings, designated Borings B24-01 through B24-11, were performed along/near the
proposed flood protection system alignment from October 10 through 24, 2024. Pitcher Services
LLC (Pitcher) advanced Boring B24-09 with a track-mounted drill rig using the mud rotary drilling
method. The other ten borings were drilled with a truck-mounted drill rig using the mud rotary drilling
method. Soil samples were typically collected at approximately 5-foot intervals or less. Disturbed
samples were obtained by driving either a Standard Penetration Test (SPT) split-barrel sampler
without liners or a Modified California split-barrel sampler with 6-inch-long liners. Resistance blow
counts were obtained with both Modified California and SPT samplers by dropping a 140-pound
automatic trip hammer through a 30-inch free fall. Blows counts for each 6 inches of penetration
were recorded. The field penetration resistance for each sample was recorded as the sum of the
blows over the final 12 inches. Relatively undisturbed thin wall Shelby Tube samples were obtained
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using the direct push sampling method. The relatively undisturbed samples were collected to
perform triaxial strength testing and consolidation testing.

Soil samples collected from the borings were initially classified and described by an HDR field
representative in general accordance with ASTM D2488. Soil samples were transported to a
geotechnical laboratory for selected testing and confirmation of classification. The field log
classifications were then edited based upon the results of the laboratory testing, as needed.

2.2.2 Cone Penetration Tests

Pitcher advanced six CPTs, designated C24-01 through C24-06, to depths of about 80 feet. CPTs
C24-03 and C24-04 were advanced using a track-mounted CPT rig. The other four CPTs were
advanced using a truck-mounted CPT rig. Pore pressure dissipation tests were performed at
selected depths in all of the CPTs. The CPTs were backfilled upon completion with cement grout per
San Mateo County exploration permit requirements. An HDR field representative observed the CPT
activities.

Logs of the CPTs are included in Appendix C. The CPT logs and related information were generated
by Pitcher’s sister company, Gregg Drilling, LLC (Gregg) and show Gregg'’s interpretation of the
subsurface conditions at the date and location indicated.

The CPT logs provide graphical plots of tip resistance (qt), sleeve friction (fs), pore pressure (u), and
friction ratio (Rf). The logs also include interpreted Soil Behavior Type (SBT) based on the
Robertson (2010) classification system.

The piezocone assembly used for this project has a cone tip with a 60-degree apex, and a cone
base area of 15 square centimeters (cm?). The friction sleeve has an area of 225 cm?. The
piezocone had a pore pressure (u) transducer near the base (shoulder) of the cone tip. The CPT
probe was hydraulically pushed into the ground. As the cone advanced, additional cone rods were
added such that a “string” of rods continuously advanced through the subsurface soils.

2.3 Laboratory Testing
2.3.1  Testing on Boring Samples

Selected soil samples obtained from the borings were delivered to Cooper Testing Laboratory
(Cooper) in Palo Alto, California for geotechnical laboratory testing. Testing was performed on
selected soil samples to assist in soil classification, and to evaluate geotechnical engineering
characteristics such as soil strength and compressibility. Field soil descriptions were updated as
needed based on laboratory testing results in accordance with ASTM D2487. The results of the
laboratory tests are presented on the boring logs at the appropriate sample depths and/or in
Appendix D.

The following laboratory testing was performed on samples collected from the borings:
e Moisture Content and Density (ASTM D7263);

e Organic Content (ASTM D2974);

e Atterberg Limits (ASTM D4318);

e Triaxial compression — unconsolidated undrained (ASTM D2850);

e Consolidation (ASTM D2435); and
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e Particle Size Distribution (ASTM D6913).
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CHAPTER 3 LIMITATIONS

This report has been prepared for the use of the San Francisquito Creek Joint Powers Authority and
their consultants for specific application to the SAFER Bay Project, in accordance with generally
accepted geotechnical engineering practice. No warranty, express or implied, is made. Additional
subsurface exploration along and transverse to the flood protection system alignment will be
required in future phases of the project to support final design. This report does not reflect
subsurface soil variations that may occur between the locations of the explorations or variations in
groundwater conditions which may occur over a period of time.

Historical explorations and testing were not performed by HDR, and HDR cannot vouch for the
accuracy of data and information obtained by others. The historical information and subsurface data
by others are referenced herein in an attempt to include data relevant to this project. Data by others
should not be relied upon unless the originator of that data is available to confirm its accuracy.

This geotechnical study did not include an investigation regarding the existence, location, or type of
possible hazardous materials. If any hazardous materials are encountered during construction of the
project, the proper regulatory officials should be notified immediately.
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