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Geotechnical and Geology
Issues



Historic Geology Considerations for EPA Reach

« ' ECRB Comment: the ECRB flagged the risk of underconsolidated soils overlying sand lenses in the
East Palo Alto geological profile; as well as the potential for elevated pore pressures related to
these sand lenses. The ECRB recommended that additional pore pressure measurements:be taken
orthogonal to the levee footprint to better characterize this:condition.

« The design teams have gathered information on the dry and wet sides of the levees at accessible
locations with the purpose of developing seepage models for gradient evaluation. The marsh on the
wet side, and the developments on the dry side, restrict access to perform explorations. In the
upcoming ECRB meeting, the design team will present the information we have gathered for the
geologic conditions orthogonal to the levee including the design cross sections and the results of
seepage analyses which evaluated exit gradients through the overlying young bay muds. It should
be noted that for much of the levee alignment, the dry side includes fill to create drainage swales
that will also counteract upward gradients. Also, the overlying young bay muds are generally thick
when compared to the hydraulic levee height. - Additional pore pressure measurements are not
able to be collected at this time.
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STA 54+50

i . Average
Seepage Analysis Type Minimum Required | Critical Exit ] | Factorof
Pag / P Critical Gradient Location : - " Ica_ X Veritcal Exit actoro
Factor of Safety ™ Gradient . . Safety
Gradient, i_
Steady-State Seepage Extreme Landsuj_e Toe 1.0 0.8 0.3 3.1
Landside Drainage Swale 1.0 0.8 0.4 1.8
Landside Toe 1.6 0.8 0.1 5.8
Steady-State Seepage Unusual , ]
Landside Drainage Swale 1.6 0.8 0.3 2.8
STAB61+00
Minimum Required | Critical Exit Average Factor of
Critical Gradient Location 1 ) Veritcal Exit
Factor of Safety'” Gradient , Safety
Gradient
Landside Toe 1.0 0.8 0.03 321
150ft Landside of Alignment 1.0 0.8 0.1 6.5
Landside Toe 1.6 0.8 0.01 128.5
Landside Drainage Swale 1.6 0.8 0.03 28.9
150ft Landside of Alignment 1.4 0.8 0.1 8.8
STAG7+25
Minimum Required | Critical Exit Average Factor of
Critical Gradient Location e  Safety'l Gradient Veritcal Exit Saf
actor of Safety radien Gradient afety
Landside Toe 1.0 0.8 0.2 4.7
Landside Drainage Swale 1.0 0.8 0.3 3.2
Landside Toe 1.6 0.8 0.1 10.2
Landside Drainage Swale 1.6 0.8 0.2 5.2




The post-cyclic monotonic strengths are within 10% of the monotonic strengths of

specimens that had not undergone cyclic loading. There were no clear effects of varying
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Seismic Instrumentation

« 'ECRB:Comment: The ECRB requested that the project team consider coordinating with the
California Geological Survey to install seismometers at the project site.

« Response: The project team has begun this coordination. Determination of installing a
seismometer will consider installation and maintenance cost, locations available within the project
site, and availability of nearby seismometers already within the CGS network. There are currently 2

installations in the immediate Menlo Park vicinity.

Ravenswood.




Analysis Results
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vsis Results-EPA
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Seismic Analysis Results - EPA
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Seismic Analysis Results - EPA
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Seismic Analysis Results - EPA

Summary of MDE Time History results Reconsolidation settlements (post shaking)
ACS1 ACST
THs DyTraillLeft | DyTrailRight| DyPileCap Average |Minimum DyTrailLeft |DyTrailMiddle [DyTrailPileCap Average | Minimum
(ft) (ft) (ft) (ft) (ft) THs PostConsol PostConsol PostConsol (ft) (ft)
(ft) (ft) (ft)
TH1 2.7 -3.3 -4.2 -3.4 -2.7 TH1 1.3 -1.3 1.4 -1.4 1.3
TH2 -3.2 3.1 -4.0 -3.5 3.1 TH2 -0.7 -0.7 -1.0 -0.8 0.7
TH3 -2.6 -2.5 -3.3 -2.8 -2.5 TH3 -1.0 -0.9 -0.7 -0.9 -0.7
TH4 -2.6 -2.5 -3.1 -2.7 -2.5 TH4 -1.0 -0.7 -0.6 -0.8 -0.6
THS -2.9 -2.9 -3.6 -3.1 -2.9 TH5 1.2 -0.9 -0.6 -0.9 -0.6
TH6 -3.0 -2.9 -3.7 -3.2 -2.9 TH6 -0.9 -0.8 0.9 -0.9 0.8
TH7 -2.4 -2.3 -2.6 -2.4 2.3 TH7 -1.0 -0.8 -0.8 -0.9 -0.8
average average average average
(ft) (ft) (ft) (ft)
2.7 -0.9 0.8

« the average response among 3’f?\e provided
ground motions should be considered

« trail points are within threshold for all MDE
THs

 the point at the top of the levee
experiencing the minimum settlement
should be considered as it could
(temporarily) stop the water

» these results are preliminary

« reconsolidation settlements are 08-0.9
(ft) and lead to final settlements in
exceedance of 3.4 (ft). This does not
imply a post earthquake immediate risk
due to consolidation time

» these results are preliminary



Seismic Analysis Results - Menlo Park

« 'ECRB:Comment: The ECRB requested to review the outputs of the project’'s ongoing seismic
analysis, including FLAC modeling results. BCDC staff recommends that this documentation be
provided:in the form:of an updated Basis of Design report.

» Menlo Park is still in early days setting up and running its FLAC models. Results of pseudo-static
analyses using the Bray-Travasarou Method are summarized in the table below.

Cross Section/STA Embankment Side Return Period PGA Mm,, Ky, K, Crest Height Seismic DlsPIacement
(g) (ft) (D, in)
X1/190+00 to 240+00 Land Side (LS) 475 0.481 7.06 0.120 0.209 18 9.30
X1/190+00 to 240+00 Water Side (WS) 475 0.481 7.06 0.120 0.208 7.5 3.37
X1/190+00 to 240+00 Landside (LS) 2475 0.733 7.18 0.183 0.209 18 20.93
X1/190+00 to 240+00 Waterside (WS) 2475 0.733 7.18 0.183 0.208 7.5 8.94
X2/240+00 to 260+00 Landside (LS) 475 0.481 7.07 0.120 0.216 11 4.94
X2/240+00 to 260+00 Waterside (WS) 475 0.481 7.07 0.120 0.189 7.5 1.77
X2/240+00 to 260+00 Landside (LS) 2475 0.735 7.07 0.184 0.216 11 11.68
X2/240+00 to 260+00 Waterside (WS) 2475 0.735 7.07 0.184 0.189 7.5 17.06
X2B/295+00 to 361+00 Landside (LS) 475 0.480 7.13 0.120 0.407 11.5 1.44
X2B/295+00 to 361+00 Waterside (WS) 475 0.480 7.13 0.120 0.377 13.5 2.19
X2/295+00 to 361+00 Landside (LS) 2475 0.739 7.28 0.185 0.407 11.5 3.86
X2/295+00 to 361+00 Waterside (WS) 2475 0.739 7.28 0.185 0.377 13 5.55
X3/259+00 to 295+00 Landside (LS) 475 0.479 7.14 0.120 0.414 8.5 0.89
X3/259+00 to 295+00 Waterside (WS) 475 0.479 7.14 0.120 0.409 10.5 1.23
X3/259+00 to 295+00 Landside (LS) 2475 0.739 7.3 0.185 0.414 8.5 2.79
X3/259+00 to 295+00 Waterside (WS) 2475 0.739 7.3 0.185 0.409 10.5 3.59




Structural Issues



Sheet Wall Pile Acceptance Criteria

« ' ECRB.Comment: The ECRB requested that sheet pile wall acceptance criteria be more clearly defined in
an:updated Basis of Design report.

Summary of EPA sheet Pile Wall Acceptance Criteria
Flooding Load Cases

- Sheet pile wall to remain completely elastic with no permanent deflection.

Seismic Load Cases
« OBE (475 yr return period) - Remain serviceable after the event
« MDE (2475 yr return period) - No breach or catastrophic flooding; repairable if required

« Acceptable Crest Elevation Settlement post seismic event
« OBE < 1ft
« MDE <34 ft



Coastal Issues



Vertical movement of the ground surface and the piezometers with

the tides was monitored. The piezometers were sﬁrveye‘d from a gravel
- road raised above the marsh located several hundred feet to the north

" of the piezometer set-up. Surveying of the piezometers and ground sur- fﬁf

3ff face showed that neither moved at any time when they were monitored.









- SLR Projections for San Francisco
YEAR LOW INT-LOW INTERMEDIATE INT-HIGH HIGH
: 2020 0.2 0.2 0.2 0.3 0.3
1 l"t:l_.) 2030 0.3 0.4 0.4 0.4 0.4
L= 2040 0.4 0.5 0.6 0.7 0.8
= 2050 0.5 0.6 0.8 1.0 1.3
-0 2060 0.6 0.8 11 1.5 2.0
) % 2070 0.7 1.0 1.4 2.2 29
Z ) 1080 0.8 1.2 1.8 3.0 4.1
: 2090 0.9 1.4 2.4 3.8 5.3
2100 1.0 1.6 31 48 6.5
2110 1.0 1.8 38 5.6 7.8 a0
120 11 2.0 4.4 6.4 9.0 SRS Global Mean Low Low
2130 1.2 2.9 4.9 7.0 9.9 R Surface Air 1.5°C 5 2 2 % Confidence Confidence
R Temperature g d g 2 & Processes, Processes,
20 L 2.4 5.4 7.6 10.8 L 2081-2100 Low Warming | High Warming
2150 13 2.6 6.0 8.1 n7
. . Low Scenario 92% 98% 99.5% = 99.9% = >99.9% 90% 99.5%
Loss of FEMA accreditation, crest above 1% SWL
l{‘;;’?(ﬂ'::ien' 97% 50% 82% 97% | 99.5% 49% 96%
Crest below 1% SWL ——
e 0.5% 2% 5% 10% 23% 7% 49%
RIS RIS A0 A0 A0 A0 A0 S A0 5 Intermediate- 0.1% 0.1% 0.1% 1% 29 1% 20%

High Scenario

High Scenario <0.1% <0.1% <0.1% <0.1% 0.1% <0.1% 8%
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Interior Drainage






~ Methodology
- Integrated Catchment Model (ICM)

* East Palo Alto and Menlo Park design teams collaborated to
create a unified Integrated Catchment Model (ICM) within East
Palo Alto, Menlo Park, and Palo Alto. Watershed modeling is
being performed directly for the San Francisquito Creek JPA.

* A statistically balanced Christmas 1955 3-day rainfall pattern
using local MetStat IDF data is adopted as the 100-year storm.

* Antecedent moisture conditions and baseflow are based on
calibration to flood-frequency analysis performed for the USGS
streamflow gage at Stanford, with 84 years of systematic record.

* The calibrated ICM has been verified using the recorded NYE
2022 rainfall and runoff. (AMC adjusted)

e 100-year interior runoff against 10-year tide is an appropriate
joint probability for mapping.

* The East Palo Alto and Menlo Park design teams have
independently verified storm drain system and pumping
characteristics.
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Interior Drainage
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with Climate Change
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(ICM)

e 3.5 feet of Sea Level Rise

* Rebalanced 72-hour storm pattern
from Christmas 1955
e SSP3-7.0 climate scenario
* 3-hour rainfall plus 49.8%
* 6-hour rainfall plus 44.6%
e 24-hour rainfall plus 38.5%

* Does not consider future benefits
from San Francisquito Creek
projects.
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Interior Drainage
with Climate Change
Integrated Catchment Model
(ICM)

e 3.5 feet of Sea Level Rise

* Rebalanced 72-hour storm pattern
from Christmas 1955
e SSP3-7.0 climate scenario
* 3-hour rainfall plus 49.8%
* 6-hour rainfall plus 44.6%
e 24-hour rainfall plus 38.5%

* Does not consider future benefits
from San Francisquito Creek
projects.




Interior Drainage

Integrated Catchment Model
(ICM)

Bayfront Expy

North Fair /
Oaks

East Palo
Alto
Atherton - .

SAFER Bay Flood Protection
=== Proposed Project

= = Future Project

Depth (ft)

< 0.5

0.5-1.0

1.0-3.0

P s0-50

| BN

Menlo Park

Palo Alto

SCHAAF EAWHEELER | o 2«

2,500 Feet
CONSULTING CIVIL ENGINEERS




North Fair
Oaks

SAFER Bay Flood Protection
=== Proposed Project
= = Future Project
Depth (ft)
< 0.5
0.5-1.0
1.0-3.0
P 30-5.0
Bl -s0

Atherton A&

Bayfront Expy

\ . —

East Palo
Alto

Menlo Park

ol
Palo Alto

= »

SCHAAF EAWHEELER | -

CONSULTING CIVIL ENGINEERS

1,250 2,500 Feet 1

100-year Floodplain — Post-Project (with Year 2100 Rebalanced Storm Day 2 at 2:30 AM Depth)

Menlo Park SAFER Bay | September 2026

Interior Drainage
with Climate Change
Integrated Catchment Model
(ICM)

e 3.5 feet of Sea Level Rise

* Rebalanced 72-hour storm pattern
from Christmas 1955
e SSP3-7.0 climate scenario
* 3-hour rainfall plus 49.8%
* 6-hour rainfall plus 44.6%
e 24-hour rainfall plus 38.5%

* Does not consider future benefits
from San Francisquito Creek
projects.
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e 3.5 feet of Sea Level Rise

* Rebalanced 72-hour storm pattern
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e SSP3-7.0 climate scenario
* 3-hour rainfall plus 49.8%
* 6-hour rainfall plus 44.6%
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Interior Drainage

with Climate Change
Integrated Catchment Model
(ICM)

e 3.5 feet of Sea Level Rise

* Rebalanced 72-hour storm pattern
from Christmas 1955
e SSP3-7.0 climate scenario
* 3-hour rainfall plus 49.8%
* 6-hour rainfall plus 44.6%
e 24-hour rainfall plus 38.5%
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Impact of SAFER Bay on Interior Drainage

* Once completed, SAFER Bay removes the shoreline (coastal) flood hazard from the interior area.

* East Palo Alto SAFER Bay does not cause adverse impacts to the interior drainage system or change residual interior flooding.

* Menlo SAFER Bay does not cause adverse impacts to the interior drainage system or change residual interior flooding.

* Terminal pump stations may require changes to pump trim or horsepower increases but those are not caused by the levee project.

* The coastal levee does not resolve existing interior drainage issues associated with San Francisquito Creek overflows or existing storm
drain system limitations. Nor does it exacerbate those problems.

* Menlo SAFER Bay includes drainage provisions to prevent vector control problems within what will become isolated brackish ponds,
for example between the new levee alighment and the PG&E substation. These provisions are included in the post-Project ICM.

* With or without the completion of SAFER Bay, East Palo Alto and Menlo Park will need to be evaluated interior drainage through the
lens of level of service and that evaluation could be affected by future climate change, particularly an increase in precipitation, which

is not for the SAFER Bay project to address.

* Precipitation increases are likely to be more impactful on interior drainage than sea level rise.
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