JOHN CAMPELL + ASSOCIATES
GEOTECHNICAL CONSULTANTS

GEOTECHNICAL INVESTIGATION

Proposed Residence

1518 Barth Ave.
San Pablo, CA

Prepared by

John Campbell + Associates

10/30/2024




1518 Barth Ave, San Pablo, CA John Campbell + Associates Geotechnical Investigation, page 2

e October 30, 2025
e Project No.

2024.9.2035
Copyright 2025
Table of Contents

L I O 1518 I 1 PR 4
Project DESCIIPLION ......ooiiiiiiiiiiiiiiiiee ettt 4
Purpose and Scope Of WOIK .........uueiiiiiieieeeeee e e e eeeaaes 4
Review of Geotechnical Data.................uuiiiiiii e 4
FINDINGS ... e e e e e e e e e e e e e e e 4
11 (oY LT o) () o PSP 4
GEO0IlOGIC SEHING ..o 5
Bedrock and STrUCIUIE ...........uueiiiiiii e 5
Earth MaterialS ........ccooeeieeee e e 5
SOIlS @NA BEATOCK ... e e e e e e e e e e e e 5
€010 aTo 11 | (=] R 5

(010 ][0 I 015 [ ] N 1 5
GEO0IOGIC HAZAIS ...t 5
= U111 T 5
Regional SEISMICILY .....oovuiiiiie e e e e e eeaaaas 5
Ground ShaKiNg.........uuuiii et ——— 6
[0 U= = T £ ] o RPN 6
I (=T = TS o (== [ o o [P PP 6
D= 0 1S3 7= (o o 6
(0= o 151 [T T T T 1= PP 6
General Geotechnical Considerations for Proposed Foundation Improvements ......... 6
Sandstone at Proposed Foundation Levels ..., 7
Earthquake Hazards.............e e 8
RECOMMENDATIONS ...t 9
7= 1T = | PSR 9
SEISIMC DESIGN ...ttt nnnnes 9

Wet Weather ConStrUCHION. ... .o e ae e 9



1518 Barth Ave, San Pablo, CA John Campbell + Associates Geotechnical Investigation, page 3

Clearing @nd Grading ............ ... e e e
SEUCTUIAL FlIS ...
(101 35 (o] o = TSP PRRPPPPIPPIN
o TH ] o F= 11T o -
Spread Footing FOUNALIONS ...........uuiiiiiiiiiiiii e
RetainiNng WallS...... oo
Retaining Wall Drainage .........coooiiiiiiiiiie e e e
Retaining Wall Backfill ............oooiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee e
(0T ] {8 o (U =
Concrete SIabs-0N-Grade.............uu e
SIAD DESIGN ... e aaaaaaaaaa
Slab Construction and Cracking Control...................uuuuiiiiiiiiiiiie
RV 2= o Lo Tl = =T 4 1=
GeotechniCal DraiNage .........coooiiiiiiiiii e e eanans
=] 1 (=T =T L= RPN
Construction ODbSErVatioN ...........ouuuiiiiii i e
SUPPIEMENTAl SEIVICES ... .o e e e e e e e e e eaenes
1YL 7 N N S
APPENDIX A - REFERENGCES ... .o e
Approval

The following Geotechnical Investigation was conducted under the supervision of



1518 Barth Ave, San Pablo, CA John Campbell + Associates Geotechnical Investigation, page 4

INTRODUCTION

Project Description

A geotechnical study has been completed for a new residence at 1518 Barth Avenue in San Pablo,
California. The project involves new foundations for the new residence.

Purpose and Scope of Work

The purpose of this study is to gather information on the nature, distribution, and
characteristics of the earth materials and the groundwater conditions at the site to prepare
this report, which includes conclusions and recommendations for the design and construction
of the new foundations for the residence. The design criteria are intended for use by your
structural engineer. In addition, we have evaluated the site's exposure to primary geologic
hazards, including faulting and ground shaking; and to secondary geologic hazards, including
landsliding, liquefaction, subsidence, and ground spreading during future earthquakes.

Our investigation included an engineering reconnaissance of the site and surrounding areas;
a review of published geologic data pertinent to the project area; engineering analyses; and
this report’s preparation.

This report contains the results of our investigation, including our findings regarding site, soil,
geologic, and groundwater conditions; conclusions pertaining to geologic hazards and
geotechnical considerations; and recommendations for foundation and drainage
construction.

Pertinent exhibits appear in Appendix A.

Review of Geotechnical Data

Several published and unpublished sources of data were reviewed to evaluate geotechnical
information regarding the subject parcel. This information included geotechnical literature,
topographic and geologic maps, and preliminary photo interpretive landslide maps prepared
by the United States Geological Survey, also including geologic, landslide, and fault maps
prepared by the California Geological Survey (formerly the California Division of Mines and
Geology - CDMG).

A list of the published sources used is presented at the end of this report.

FINDINGS
Site Description

The subject property is currently vacant and is on a relatively steep downhill lot.
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Geologic Setting
Bedrock and Structure

Wagner, (1991), has mapped the underlying deposits as Sandstone derived from the underlying

bedrock.

Earth Materials
Soils and Bedrock

Silty sands were encountered at the surface underlain by sandstone bedrock. relatively
shallow foundations are anticipated. previous borings were performed on an adjacent site,
and the soil conditions are consistent with the subject site.

Groundwater

Groundwater levels are not anticipated to be an issue for the proposed construction.

CONCLUSIONS

Geologic Hazards
Faulting

The property is not within a current Alquist-Priolo Special Studies Zone, and we did not
observe any evidence of active faulting during our reconnaissance of the property. In addition,
no evidence of faulting or fault-related features were noted on the property. We believe that
there is little risk of ground rupture along a fault trace at the site.

Regional Seismicity

The site is within the Coast Range Province which is considered seismically active. Historical
earthquake records indicate a potential for strong earthquake shaking throughout the entire East
Bay area. Large magnitude earthquakes have historically impacted the Bay area in 1836, 1938,
1852, 1861, 1868, 1906, and most recently, 1989 (the Loma Prieta earthquake).

Studies by the United States Geological Surveys Working Group on California Earthquake
Probabilities (United States Geological Survey, 1999) have estimated a 70 percent probability of
at least one magnitude 6.7 or greater earthquake occurring in the San Francisco Bay Region before
the year 2030. As part of their prediction, they estimated the probability to be 32 percent for a
magnitude 6.7 or greater earthquake to occur on the Hayward fault by the year 2030.
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Ground Shaking

The greatest short-term risk to the property is from ground shaking from forecast activity along
the Hayward Fault, Calaveras, and the San Andreas Faults along the Peninsula. Future strong
earthquake shaking should be anticipated at the site from these faults are active and trend in a
northwest direction through the Bay Area and are capable of producing very strong to violent
earthquakes. It will be necessary to design and construct the project improvements in strict
adherence to current standards for earthquake-resistant construction.

Liquefaction

Liquefaction is a sudden loss of shear strength experienced in saturated granular soils below the
groundwater level during strong earthquake ground shaking. According to Seed (1983), the
likelihood of this phenomenon is dependent on many factors, including the intensity of duration
of ground shaking, soil density and particle size distribution, and position of the groundwater
table. Due to the density of the sandy clays and the clays are cohesive the soils at the site are not
susceptible to liquefaction. We anticipate that the groundwater table and/or phreatic (saturation)
level beneath the residence may possibly rise during winter storm periods. Even under these
conditions, however, it is estimated that the risk of liquefaction beneath the property is very low.

Lateral Spreading

Lateral spreading or lurching is generally caused by seismically induced liquefaction of marginally
stable soils underlying gentle slopes and is usually accompanied by fissures. Because the soils
underlying the site are not subject to liquefaction during a future earthquake, and the site is on a
relatively gentle slope there is a very low risk associated with seismically-induced lateral
spreading affecting the structure.

Densification

Earthquake-induced densification and settlement of soils above the groundwater table are
considered unlikely due to the density of the clays.

Landsliding Risk

Although the area is relatively steep, we checked landslide maps of the area, there is no risk of
landsliding.

General Geotechnical Considerations for Proposed Foundation Improvements

Based on our investigation, it is our opinion the site is suitable for the proposed foundation
improvements from a geotechnical standpoint. All the conclusions and recommendations
presented in this report should be incorporated into the design and construction of the project
to reduce potential geotechnical risks.
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* The presence of relatively dense Sandstone at proposed foundation levels;

* and Earthquake hazards.

These considerations are discussed as follows.

Sandstone at Proposed Foundation Levels

Sandstone will be found at the surface and well below foundation levels. These materials are
relatively easy to excavate and are suitable for relatively high bearing pressures as required by
foundations and retaining walls. The foundation depths for the structure will be extended
approximately 18 inches below grade to provide lateral resistance to movement during seismic
activity. New foundations, foundation improvements, and retaining walls can be supported on
conventional spread footing foundations. Provided that the foundations are extended to the
recommended depths conventional spread footings will provide adequate support for the
structures.
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Earthquake Hazards

The subject site is located in the highly seismic San Francisco Bay Area and there is a strong
probability that a moderate to severe earthquake will occur during the life of the structure. The
foundations recommended in this report would be expected to generally provide a significant
improvement in performance over the existing foundation system. The 2024 California Building
Code has adopted provisions for the incorporation of ground shaking into the design of all
structures. Recommendations for geotechnical parameters to be used in the structural seismic
design of the new foundations are presented in the Recommendations Section.

Post Construction Settlement

Minor cracking during the settlement of foundation improvements is to be expected following
construction.

Provided that the foundation supports are designed and constructed in accordance with our
recommendations, we estimate that short-term maximum total post-construction settlements
will be less than about 2 inches.
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RECOMMENDATIONS
General

It is the responsibility of the owner or his representative to confirm that the recommendations
presented in this report are called to the attention of the contractor, subcontractors, and any
governmental body that may have jurisdiction and that these recommendations are carried out
in the field.

It will be necessary to design and construct the project improvements in strict adherence to
current standards for earthquake-resistant construction. It is our understanding that the project
is to be designed in accordance with the 2024 California Building Code.

In order to determine the soil profile in the upper 100 feet, we reviewed the hardness data from
typical bedrock materials in the area. We are recommending an SC soil/rock profile for the seismic
design of the improvements to the site and structure.

Seismic Design

The closest major active faults in the area, San Andreas and Hayward, are capable of producing
an earthquake with a magnitude equal to or greater than 7.5.

Based on our review of the site location, geology, and the newly adopted 2022 California Building
Code (CBC), we recommend the following parameters be used for the seismic design of the
foundations for the residence.

* Site Class D Mapped Spectral Acceleration for Short Period (Ss,=2.610g)
* Site Class D S1=1.02g

* Site Class D Sms=2.74g

* Site Class D Sm1 =1.82

* Site Class D (Sds=2.15g)

* Site Class D Sd1=1.44g.

Wet Weather Construction

Construction is most economically performed during the summer months when the on-site soils
are driest. Delays should be anticipated in site construction performed during the rainy season
due to excessive moisture. Special and comparatively expensive construction procedures should
be anticipated if construction must be completed during the winter.

If utility trenches or excavations are open during winter rains, then caving of the trenches or
foundation walls may occur. Also, if the foundation trenches fill with water during construction,
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or if saturated materials are encountered at the anticipated bottom of the foundations, they may
need to be extended to greater depths to reach adequate support capacity than would be
necessary if dry weather construction took place. We should also note that it has been our
experience that increased clean-up costs will occur, and greater safety hazards will exist if the
work proceeds during the wet winter months. Furthermore, engineering costs to observe
construction are increased because of project delays, modifications, and rework.

Clearing and Grading

Those areas where new foundations will be constructed should be stripped of any topsoil or loose
materials and removed from the site. After the selected areas of the site have been stripped,
excavations required can be made.

Structural Fills

No fills are anticipated at the project. If fills are needed, only select, non-expansive soils, should
be used as fill below slabs, (if necessary), and behind retaining walls. Fill material should have a
Plasticity Index of less than 15. The surficial sands and clays on site would appear to meet these
criteria. Non-expansive import may be used.

New utility trenches beneath the foundations should be compacted to avoid settlement and
sealed to keep external water sources from entering the trenches below the structure.

Backfill materials should be approved by the soil engineer prior to use. All backfill should be
placed in lifts not exceeding 8 inches in loose thickness. Each lift should be brought to at least the
optimum moisture content and compacted to at least 90 percent relative compaction, in
accordance with ASTM Designation D 1557.

Cut slopes

No finished cuts are anticipated for the project. In general, finished permanent cut slopes should
be no steeper than 2:1 (2 horizontal to 1 vertical). Fills should be no steeper than 2:1. Where
steeper banks are required, retaining walls should be used.

Foundations

Foundations for the new residence, including retaining walls, should consist of continuous
spreadtype footings stepped into the hillside. There may also be isolated interior column loads
supporting floor joists and beams. These loads should be supported upon conventional isolated
spread footing pads as well. As noted, an alternative to spread footings for the foundation system
can consist of a matt slab. Recommendations for the matt slab should be prepared by your
structural engineer.
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Spread Footing Foundations

The design of the foundation system should be performed by the structural engineer. Groundlevel
floors can consist of raised wood floors or slab floors.

Any basement and additional foundations for the residence should consist of spread footings
supported on stiff clays at design foundation depths indicated on the plans. Perimeter
foundations at ground level, as well as interior foundations supporting walls and isolated interior
column supports should be on spread footings designed in accordance with the criteria given
below.

Isolated column footings should be at least 24 inches wide.

There may be isolated interior column loads from posts supporting floor beams. These loads
should be supported upon conventional isolated spread footings excavated into the bedrock as
outlined above. An allowable passive pressure of 400 psf should be used against the vertical
projection of the footings for earthquake loads.

Foundations so established should be designed for the following maximum allowable bearing
pressures.

Table 1

Dead Load Dead + Live Load Total Load
2,500 psf 3000 psf 3,500 psf

Dead-plus live loads are defined as "real" loads, including permanently applied live loads, and
total loads are defined as "real" loads plus the effects of seismic or wind forces. The weight of
foundation concrete extending below grade may be disregarded in sizing computations.

The plans should indicate that the soil engineer should provide observation of the excavations for
spread footing foundations prior to the placement of foundation steel and concrete.

Retaining Walls

Retaining walls should be founded on spread footings in accordance with the criteria given
previously. For walls supporting level backfill, walls should be designed to resist active earth
pressures equivalent to those exerted by a fluid weighing 45 pounds per cubic foot. For
backslopes steeper than 3:1, to a maximum of 2:1, the walls should be designed for lateral
pressures equivalent to a fluid weighing 55 pounds per cubic foot. These pressures are based
upon Rankine coefficients for an active state of stress.

Retaining walls restrained from movement at the top should be designed for "at rest" lateral earth
pressures equivalent to a fluid weighing 60 pounds per cubic foot for level backfill conditions, and
75 pounds per cubic foot backslopes steeper than 3:1, to a maximum of 2:1. The walls must be
designed to resist lateral earth pressures plus additional lateral pressures that may be caused by
surcharge loads applied at the ground surface behind the walls.
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Where an imaginary plane inclined at 1%:1 extends downward from the nearest edge of any
foundation through a retaining wall, the portion of the affected wall below the intersection should
be designed for an additional horizontal surcharge load, such as for adjacent neighboring
foundations. A lateral frictional coefficient of 0.35 for sliding should be used.

Retaining Wall Drainage

Retaining walls should be fully back drained. The back drains should consist of a 4-inch diameter,
rigid perforated pipe embedded in drain rock. The pipe should be PVC Schedule 80 or ABS (SDR
35 or better), and the pipe should be sloped to drain to appropriate outlets by gravity. Drain rock
should consist of clean, free-draining crushed rock or gravel. The rock should be wrapped in filter
fabric such as Mirafi 140N® or equivalent. Alternatively, the drainage blanket may consist of Class
2 "Permeable Material", per Section 68-1.025 of the Caltrans Standard Specifications (1991).
Miradrain® geotechnical drainage product can be used on excavations where excavating for a
gravel drain behind the wall is prohibitive.

The top of the collector pipe should be at least 8 inches below the lowest adjacent grade and at
least 8 inches below the base of the floor slabs where retaining walls abut floor slabs. The crushed
rock or gravel should extend to within 1 foot of the surface. The upper 1 foot should be backfilled
with compacted soil to exclude surface water. The ground surface behind retaining walls should
be sloped to drain.

Retaining Wall Backfill

Only select, non-expansive soils should be used as wall backfill. Wall backfill should be placed in
the wedge-shaped zone described by the rear of the wall or wall drainage blanket, a plane
extending upward at an inclination not exceeding 1:1 from the heel of the wall, and a finished
grade behind the wall. Drainage rock consisting of clean 3/4" rock can be used for backfill without
compaction. All backfill should be placed in lifts not exceeding 8 inches in loose thickness. Each
lift should be brought to at least the optimum moisture content and compacted to at least 90
percent relative compaction, in accordance with ASTM Designation D 1557. We should observe
the foundation excavations prior to the placement of reinforcing steel for concrete. Also, if soil
conditions other than those observed at the site are encountered during foundation excavations
we should be notified in order to evaluate the possible modifications to our recommendations.
The retaining walls should be backfilled with clean 3/4 drain rock. A back drain should be
incorporated into the design of the wall to reduce the risk of seepage through the retaining walls.

Floor Structure

Floors in the new residence can consist of standard wood floors or concrete slabs on grade.
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Concrete Slabs-on-Grade

If floors in the structure are to be concrete slab on grade the following recommendations apply.
Interior slabs-on-grade will be supported on the stiff undisturbed soils, bedrock, or on a minimum
of 12 inches of compacted, nonexpansive soil. Minor structural fills may be required to bring the
slab subgrades to the proper elevation for the construction of the slabs. In general, fill and backfill
materials for slabs and retaining walls should be approved by the soil engineer prior to use. Prior
to the construction of the slabs, any disturbed subgrade surface should be compacted to provide
a smooth, firm surface for slab support.

Only select, non-expansive soils should be used as fill below slabs. Fill material should have a
Plasticity Index of less than 15 and be crushed to a size smaller than 2.5 inches. Clean 3/4-inch
drain rock can be used as slab backfill. All fill and backfill should be placed in lifts not exceeding
8 inches in loose thickness. Each lift should be brought to at least the optimum moisture content
and compacted to at least 90 percent relative compaction, in accordance with ASTM Designation
D 1557-78.

Slab Design

The slabs should be appropriately reinforced according to structural requirements; concentrated
loads may require additional reinforcing. Minor movement of the concrete slab with resulting
cracking should be expected. Steps to the house from the slab area should be created with an
expansion joint between the steps and the house foundations. The recommendations presented
above, if properly implemented, should help minimize the magnitude of this cracking. It has been
our experience that the installation of wire mesh for slab reinforcement has often not been
performed properly during the construction of the slab. As a result, we recommend that steel bar
reinforcement be used to reinforce any proposed slabs. Any new exterior slabs should be placed
on non-expansive materials which are properly compacted.

Slab Construction and Cracking Control

Slabs, including any new slab, should be at least 5 inches thick and should be reinforced to reduce
cracking. Slabs should be provided with construction joints spaced no farther apart than 10 feet
on centers (both ways) to control cracking. The subgrade soils should be rolled to produce a
dense, uniform, and essentially unyielding surface. The subgrade should not be allowed to dry
out prior to the placement of concrete. Concrete is a rigid construction material, and even though
reinforced to reduce cracking minor cracks will occur in slabs from temperature expansion and
minor settlements of the slab. Slab reinforcement should be designed by the structural engineer.

TABLE 2

Percent Passing by Weight Sieve Size
1inch 100 No. 4 0
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Vapor Barrier

A moisture vapor barrier membrane should be included below the slabs. The membrane should
be placed between the drain rock and the slab and should be covered with 2 inches of damp,
clean sand to protect it during construction.

Capillary Break - Slabs should be underlain by a capillary moisture break consisting of at least 4
inches of clean, free-draining crushed rock or gravel graded as follows when tested in accordance
with ASTM Designation D 422-73.

Geotechnical Drainage

In general, surface water should be diverted away from slopes and foundations. Roofs should be
provided with gutters, and the downspouts should be connected to closed conduits discharging
well away from foundations and slopes. Roof downspouts and surface drains must be maintained
entirely separate from any foundation drains that may exist. Drainage from retaining walls should
be channeled into an appropriate drainage collection facility in accordance with the requirements
of the County.

Where any perforated sub-drain pipe connects with the solid discharge drainpipe, the drainrock
backfill should be discontinued. A clay plug should be constructed out of relatively impervious
soils to direct collected water into the perforated pipe and minimize the potential for water
collecting around the solid drainpipe and saturating the adjacent soils. We recommend
waterproofing be applied to any proposed retaining walls where applicable. The specification of
the type of waterproofing and the observation of its installation should be performed by the
architect and/or structural engineer. In addition to the drainage details noted above, the high end
and all 90-degree bends of the sub-drain pipe should be connected to a riser that extends to the
surface and acts as a cleanout. The number of cleanouts can be reduced by installing "sweep"
90degree bends or pairs of 45-degree bends in succession instead of using "tight" 90-degree
bends.

Maintenance

Some nominal maintenance of the drainage facilities should be expected after the initial
construction has been completed. Surface and subsurface drainage facilities should be checked
frequently, and cleaned and maintained as necessary. Downspout sub-drain pipes should be
checked by flushing with a hose once every two years. If blockages develop, the lines should be
cleared by a contractor who specializes in such work.

Should ownership of this property change hands, the new owner should be informed of the
existence of this report, not adversely change the grading or drainage facilities, and understand
the importance of maintaining proper surface drainage.
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Construction Observation

On-site geotechnical observation during construction is recommended in order to ensure that the
subsurface conditions. Encountered during construction are consistent with those encountered
during the investigation to assure that your contractor follows the recommendations in the report
and on the approved plans, and to submit a final summary letter to the Contra Costa Building
Department as required. If variations in field conditions become apparent, it may be necessary
to re-evaluate the recommendations of this report., If we are not retained to provide the
recommended review, we can assume no responsibility for misinterpretation of our
recommendations.

Supplemental Services

The following are supplemental services we recommend during project development. We
recommend that we be retained to review the geotechnical aspects of the project plans and
specifications to determine if they are consistent with our recommendations. In addition, we
should be retained to observe the geotechnical aspects of the construction, and foundation
excavations and to perform appropriate field and laboratory testing. Special geotechnical
inspection may be required by the County Building Department.

If, during construction, subsurface conditions different from those encountered in the
explorations are observed, or appear to be present beneath excavations, we should be advised at
once so that these conditions may be reviewed and our recommendations reconsidered. The
recommendations made in this report are contingent upon such notification and review of the
changed conditions.

If more than 18 months have elapsed between the submission of this report and the start of work
at the site, or if conditions have changed because of natural causes or construction operations at,
or adjacent to, the site, the recommendations made in this report may no longer be valid or
appropriate. In such a case, we recommend that we review this report to determine the
applicability of the conclusions and recommendations, considering the elapsed time or changed
conditions. T h e recommendations made in this report are contingent upon such a review.

These supplemental services are performed on an as-requested basis and are in addition to this
geotechnical investigation. Subsequent additional work anticipated, but not included in this
proposal, would consist of a plan review of the structural plans for mitigation, and geotechnical
construction observation services during the actual construction. We cannot render an opinion
for conditions, situations, or stages of construction that we are not retained to observe.
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LIMITATIONS

This report has been prepared for the exclusive use of the owner, and their consultants for
development of the proposed project described in this report.

Our services have consisted of professional opinions and conclusions developed in accordance
with generally accepted geotechnical engineering principles and practices. We provide no other
warranty, either express or implied. Our conclusions and recommendations are based on the
information provided to us regarding the proposed construction, the results of our field
observation, geologic mapping, and professional judgment. Site conditions and cultural features
described in the text of this report are those existing at the time of our field observations and
reconnaissance and may not necessarily be the same or comparable at other times.

The scope of our services did not include an environmental assessment or investigation for the
presence of absence of wetlands, corrosive soils or groundwater, hazardous or toxic materials in
the soil, surface water, groundwater or air, on or below, or around the site. Any statements
contained in this report, regarding odors noted or unusual or suspicious items or conditions
observed are strictly for the information of our client.
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DARWIN MYERS ASSOCIATES

ENVIRONMENTAL RESEARCH B ENGINEERING GEOLOGY

January 20, 2025

Nai Saephan, Project Planner

Contra Costa County

Department of Conservation & Development
Community Development Division

30 Muir Road

Martinez, California 94553

Subject: Geologic Peer Review / CDVR24--01044
1518 Barth Avenuc / APN 419-192-015
Bacilia Macias Architect (appli.) / E. Landeros. (owner)
San Pablo Arca, Contra Costa County
DMA Project 3037.24

Dear Nai,

As the County Peer Review Geologist, we are responding to the Agency Comment Request received on
December 9, 2024. The captioned project is located approximately ¥ miles northeast of the Alquist-Priolo
Earthquake Fault Zone (EFZ) that encompasses recently active and potential active traces of the Hayward
Fault, and it within the vicinity where substantial landslide deposits and tightly folded bedrock are
delineated on published geologic maps. The purpose of our peer review letter is to provide the professional
opinion of an engineering geologist on the adequacy of the published geologic, seismic and geotechnical
data, in combination with the report issued by John Campbell + Associates (JCA)' for the limited purposes
of deeming the application complete from a Geology and Soils perspective. Our comments are organized
to a) provide our understanding of the project, followed by b) a discussion of the geologic and seismic
setting of the site, and ¢) a brief overview of Health - Safety Element Policies that are pertinent to the
project. With that background, we then provide peer review comments on the investigation of JCA,
followed by our evaluation and recommendations.

Understanding of Project

The application is a request for a variance to allow the following variances from the standards of the
prevailing R-6 Zoning District to allow the construction of a new 2-story, single-family residence on a
legally established, vacant lot. The application includes a request for approval of multiple variances: front
yard setback, side yard setback, a permit for removal of one code protected trec and work within the dripline
of another tree that is to be retained. Additionally, a small lot design review is required for the construction
of the proposed 2,238 sq. ft. residence. The architect has prepared a Site Plan, floor plans, proposed exterior
elevations and aerial images of the proposed new residence. > Topographically the project site is a steep,
northwest-facing slope, with 28 ft. of relief and a gradient of approximately 45 percent.

! John Campbell + Associates,2024, Geotechnical Investigation of Proposed Residence, 1518 Barth Ave., San Pablo,
CA, JCA Job #2024.9.2035 (17 pgs., report dated October 30, 2024; date stamped September 18, 2024).

? Bacilia Macias Architecture, 2024, New Residence, 1518 Barth Ave., San Pablo, CA 94806, APN 419-192-015 (7
Sheets, dated September 18, 2024).

1
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Geologic and Seismic Setting

1. Introduction

We reviewed geologic reports and maps issued by the California Geological Survey (CGS) and the United
States Geological Survey (USGS), along with the Soil Survey of Contra Costa County. With this
background we a) analyzed a stereo pair of historic vertical-angle acrial photographs,® b) reviewed Safety
Element maps and policies and ¢) reviewed previous engineering geology reports that provide data on site
conditions in the neighborhood, d) evaluated the data gathered, and ¢) prepared the peer review letter
presented herein which presents our evaluation and recommendations.

2. Surface Fault Rupture

The northwest-trending Hayward fault bisects the neighborhood. It is considered active by both the CGS
and USGS. The official Alquist-Priolo Earthquake Fault Zone (EFZ) Map indicates the EFZ zone, in the
vicinity of the site, is approximately %-mile wide and trends about N30°W. Figure 1 is a Vicinity Map that
shows the local road network, as well as the EFZ (shaded orange), permanent open space (green) and crecks
and water bodies (shaded blue). The project site is represented by a red dot located within a bullseye). In
summary, the CGS has delineated a broad EFZ because information on the precise location of the active
trace(s) is sketchy. The project site is approximately 1,000 ft. northeast of the A-P Zone. Recently active
and potentially active fault traces may be present anywhere in the EFZ.

It should be recognized that the neighborhood that includes the site was developed when the CGS originally
delineated the A-P Zone in the 1970s. Landslides, along with the actives of man (which included grading,
drainage improvements and loss of native vegetation) can obscure or obliterate geomorphic features that
are characteristic of active faulting. Perhaps the most significant geologic investigation of the neighborhood
was performed for the San Pablo Redevelopment Agency by Woodward Clyde Consultants (WCC) during
the late 1970°s.* That investigation included a) a detailed field reconnaissance of the WCC study area b)
geologic interpretation of aerial photographs, and c¢) logging on exploratory trenches and borings. The
primary objectives of that study were to characterize geologic hazards within a redevelopment area and to
serve as the primary source of information for the “Geologic and Soils™ chapter of the CEQA document
that was to be prepared by the Lead Agency (i.e., City of San Pablo). The WCC investigation failed to
accurately establish the location of any active fault traces within their study arca.

The A-P Act, California Public Resources Code, Division 2, Chapter 7-5, commencing with Section 2621,
requires a geologic investigation directed to the hazard of surface fault rupture for “projects™ located within
the official EFZ. All proposed subdivisions of land (including minor subdivisions) are subject to the
provisions of the A-P Act. The Act also allows local jurisdictions to have more stringent standards. The
Contra Costs 2045 Health and Safety Element presents policies aimed at the protection of human life and
reducing the potential for serious injuries from earthquakes, including ground shaking and surface fault
rupture. General Plan policies pertaining to geologic and seismic hazards are presented in Table 1. Those
policies indicate that fault hazard investigations are warranted in areas of suspected active faulting. In the
case of the proposed construction of single-family, one-to-two story dwelling on a legally established
parcel, it has been the practice of the County to only trigger fault hazard investigations where there is
evidence of an active fault trace within approximately 200 ft. When required, the intent of the investigation
is to determine if there is evidence of an active trace within the subject parcel. There has also been flexibility

* Pacific Aerial Surveys, 1973, Photographs #CC3526-1-55 thru 1-57, scale 1 in.= 1,000 ft. (flown on May 7, 1973).

* Woodward-Clyde and Associates, 1978, Phase II Geologic Assessment, San Pablo Redevelopment Agency Hillside
Neighborhood, San Pablo, California (report on file with the CGS; file #AP-727).
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in the amount of the required structural setback. The County’s objective is to allow development of the site
provided that structures for human occupancy are setback from the active trace. The amount of structure
setback is provided by fault investigation report, prepared by the applicant’s consultant, based on
appropriately detailed information. In one case in the East Richmond Heights area, a residential lot was
developed with a detached garage constructed within the structure setback zone, and a variance to the rear
yard setback standard of the prevailing zoning district was granted to facilitatc development of the
residence.

Table 1
Health & Safety Element Geologic Hazard Policies

HS-P11.1
For projects in Alquist -Priolo Earthquake Fault Zones or Seismic Hazard Zones (areas considered at-risk of earthquake
triggered liquefaction or landslide displacement) delineated by the California Geological Survey, as well as any other
areas of steep slopes or areas of suspected ground failure known to the County, require submittal of appropriately
detailed engineering geologic or geotechnical investigations. The reports must be compliant with State Guidelines and
include:

a) A map showing the outline of any geologic or potentially hazardous soil conditions and areas subject to

inundation.

b) Recommended means of mitigation of any adverse condition representing a hazard to improvements.

¢) Recommendations to assure proper implementation of mitigation measures during construction.
HS-P11.2
Prohibit construction of buildings intended for human occupancy in areas where seismic and other geologic hazards
(e.g. landslides, liquefaction and fault lines) cannot be adequately mitigated.
HS-P11.3
Discourage construction of critical facilities and buildings intended for human occupancy in Alquist-Priolo Fault Zones
and encourage earthquake retrofitting where such development already exists. If there is no feasible alternative to
siting critical facilities and buildings intended for human occupancy in the Fault Zones, buildings must be sited,
designed and constructed to withstand the anticipated seismic stresses.
HS-P11.4
Refer geotechnical and engineering geologic reports to the County Peer Review Geologist for evaluation of their
adequacy, as required by State Law for projects in State-designated hazard zones. Reports deemed inadequate will
require further engineering analysis and revision until the findings/ opinions of the Peer Revie Geologist have been
addrecced to the County’c caticfaction.
HS-P11.5
Discourage development on slopes exceeding 15 percent and prohibit development on slopes of 26 percent or
greater to avoid slope instability, unnecessary grading and extensive land disturbance, and facilitate long-term control
of erosion and sedimentation. Exceptions may be considered for infrastructure projects and development on existing
legal lots where no other feasible building sites exist.
HS-P11.6
Require projects to form a Geologic Hazard Abatement District (GHAD) or join an existing GHAD whenever necessary
to adequately mitigate anticipated or residual geologic hazards.
HS-P11.7
Do not accept public road dedications or allow construction of private roads on unstable hillsides or in landslide
hazard areas unless potential hazards have been mitigated to the County's satisfaction. All private roads constructed in
such areas must be fully compliant with private road standards adopted by the County and fire protection district with
jurisdiction.

Source: Contra Costa County 2045 General Plan — Health and Safety Element, pages 9-52 & -53

In summary, the location of surface rupture generally can be assumed to be along an active major fault
trace. Although mapping of the CGS and USGS have not confirmed the presence of any active or inactive
faults on the project site. Furthermore, maps issued by those agencies indicate that the project site is not
within the EFZ. Consequently, the risk of surface rupture on the project site is regarded as less-than-
significant. Because of the proximity of the Hayward fault, we have provided the following discussion;



A. Guidelines for Investigations. It should also be recognized that the State has adopted Guidelines
for evaluation of the Hazard of Surface Fault Rupture (DMG Note #49), and the State Mining and
Geology Board adopted Policies and Criteria that are intended to guide implementation of the State
Law. The provisions of the State Law are presented in Appendix A, and the Board’s Policies and
Criteria are presented in Appendix B. Additionally, the CGS has issued Guidelines for Reviewing
Geologic Reports (CGS Note #41). Fault hazard reports prepared in compliance with the A-P Act
must be peer reviewed by a registered geologist acting in behalf of the local jurisdiction, and copics
of the fault hazard report along with a copy of the peer review must be provided to the CGS. Peer
review is a critical part of the evaluation process. It is the duty of the peer reviewer to assure that
the geologic investigation and resulting report adequately addresses the geologic conditions that
exist on the site. CGS Note #41 requires that a) the reviewer must have the courage of his/ her
convictions and not approve a report that is inadequate, b) the reviewer must bear in mind that some
competent investigators are not accomplished writers, and that an important task of the reviewer is
distinguish between the important and the insignificant. The guidelines also note that the best
reviews generally are performed by experienced reviewers. (Use of multiple, part-time reviewers
by alead agency tends to prevent development consistently high-quality reviews.) This is, at least
in part, attributable to different reviewers having differing standards, which can result in
inconsistent treatment of development projects.

B. Historic Perspective. The Hayward fault zone comprises a northwest-trending zone of faults along
the westemn front of the hills bordering the east side of San Francisco Bay. The fault zone can be
traced nearly continuously northwesterly from the Warm Springs District in Southern Alameda
County to San Pablo Bay at Point Pinole in Contra Costa County. It cannot be traced south of the
Warm Springs District of Fremont with any degree of certainty. Southeast of the San Francisco
Bay Area, the Hayward fault is inferred to merge with the Calaveras fault in the vicinity of the
Calaveras Reservoir._Fault traces within this zone have experienced surface fault rupture during
historic earthquakes, including the 1868 earthquake. That seismic event resulted in surface fault
rupture on the segment of the Hayward fault between Mills College, Oakland and the Warm Springs
District of Fremont. Faulting was reported as far north as the campus of the University of California,
Berkeley. No large historic earthquakes are known to have occurred on the northern segment of the
Hayward fault in historic time (i.e., segment that bisects Contra Costa County). In 2001 a paleo-
seismicity study of Late Holocene deposits was conducted within the Mira Vista Country Club in
El Cerrito (located approximately 2% miles SE of the project site). The purpose of the study was to
obtain scientific data on the occurrence of large earthquakes on the northern segment of the
Hayward fault during the Late Holocene. Evidence of several seismic “events” that triggered fault
rupture were confirmed in an exploratory trench that crossed the Hayward fault. Radiocarbon
dating indicated that these seismic events (and associated surface fault rupture) occurred during the
past 2,130 years. Detailed study of trench exposures yielded a recurrence interval ranging from 270
years to approximately 710 years for large earthquakes.’

C. Seismicity. Existing seismic records provide compelling evidence that the Hayward fault remains
seismically active. For example, the earthquakes recorded in the San Francisco Bay Region show
a good correlation between earthquake epicenters and known active traces, including the Hayward
fault. These epicenters are evidence of adjustments taking place at-depth along active Bay faults.
In a typical year, 20 or more felt seismic events are recorded in the immediate vicinity of the
Hayward fault.

3 Lettis, W.R., 2001, Late Holocene Behavior and Seismogenic Potential of the Hayward- Rogers Creek Fault System
in the San Francisco Bay Area, California, in Engineering Geology Practice in Northern California, C.G.S. Bulletin 201 and
Assoc. of Engincering Geologists Spec. Pub. 12 (pages 167-177).
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D. Fault Creep. Fault crecp has been observed at various places along the length of the Hayward fault
from Point Pinole to Fremont. Fault creep has cracked and offset curbs, streets, fences, railroad
tracks, pipelines and buildings. All creep movement appears to be right-lateral. Near Point Pinole,
a series of benchmarks were placed perpendicular to the fault by the USGS. During the period
1968 to 1980, 65 mm. of aseismic displacement was recorded (5.3 mm/year; Harsh and Buford,
1982). The long-term slip rate on the Hayward fault is believed to be on the order of 8 mm/year.
No fault creep has been confirmed by the USGS on the segment of the Hayward fault that passcs
through the vicinity of the project site. Assuming an 8 mm/year average rate of displacement, 8
mm/ yr. displacement would translate into 31.5 inches of slippage on the fault per century. At Point
Pinole, approximately two-thirds of the displacement may be occurring through fault creep. In the
San Pablo Hills neighborhood of the amount and rate of fault creep has not been established.

E. Recently Active Traces of Hayward Fault. According to the CGS, recently active and potentially
active traces of the Hayward fault may exist anywhere inthe A-P Zone. Because the EFZ 1s centered
on the discontinuous but aligned geomorphic features considered to be possible evidence surface
fault rupture, the center of the EFZ may represent a higher risk area within the EFZ. In summary,
evidence of the active trace(s) of the Hayward fault is not well defined in the San Pablo Hills, and
there is potential for branching or en echelon traces / step-overs.

In the 1990s the USGS attempted to map the recently active trace ® of the Hayward fault using

three lines of evidence:” (a) geomorphic expression (i.c. terrain features that are aligned and are
typically associated with fault displacement at the surface), (b) fault creep (i.e. aseismic fault slip),
and (c) fault exposures in exploratory trenches excavated by consultants who were performing EFZ
investigation for land development projects that were located in the EFZ. The major scientific goal
of the USGS was to learn how the distribution of fault creep features and creep rate varied both
along the fault and trangverge to the fault. The text accompanying the report cautions engineers and
land use planners that the clarity of the featurces along the fault is variable, and that subsidiary traces
(i.c., branching or en echelon) may not be recognized because many sections of the fault were
urbanized prior to enactment of the Alquist-Priolo Earthquake Fault Zone Act by the State of
California. Furthermore, geomorphic features indicative of active faulting may have been
obliterated by human activity (e.g., grading, drainage improvements, construction, urban
vegetation). Additionally, both active and dormant landslides may have obliterated tectonic creep
features. For these reasons, the main method of recognizing and precise location active fault strands
for segments of the fault that lack reliable creep data will continue to be the subsurface data
gathered by fault hazard investigations.

Figure 2 presents an enlargement of the latest revision of Lienkaecmper map for the segment of the
fault that passes through the project vicinity. This map identifies two subparallel traces in the
vicinity of the project site. The western trace is shown passing approximately 1,600 ft. southwest
of the site; the eastern trace is shown to passing approximately 1,100 ft. southwest of the site. Both
traces are represented by dashed-and-queried symbols, indicating considerable uncertainty
regarding the precise location of these fault traces. Approximately 1,500 fi. west-northwest of the
CDVR24-01044 project site, the eastern trace of the Hayward fault is represented by a solid red
line, indicating that the location shown is considered well defined. This line terminates where this
trace crosses Bayo Vista Ave. Although the recently active trace of the Hayward fault is weakly

¢ The term “recently active fault trace ", as used in this USGS report, is defined as a fault trace that has evidence of
movement during Holocene time (approximately the last 11,700 years).

7 Lienkaemper, J.J., 1992, Map of Recently Active Traces of the Hayward Fault, Alameda and Contra Costa Counties,
California, USGS Miscellaneous Field Studies Map MF-2196 (1992; date of most recent revision 2008)
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defined in the San Pablo hills, the evidence gathered to date indicate that the Hayward fault passes
more than 72 mi. southwest of the site.

3. Bedrock Geology

In 1994 the USGS issued a digitized geologic map of Contra Costa County that emphasized bedrock
formations.® Figure 3, presents a clean Topographic Map, showing topography in the San Pablo hills and
vicinity, but without the interpretation of bedrock geology, and without the local road network in the hills
and without parcels This resulting topographic map indicates the project site is located on the backbone of
a prominent ridge, whose axis trends northwesterly, along with the bedrock faults mapped by the USGS in
the vicinity of the project site. This map does not classify faults by their activity status. However, the sub-
parallel faults that pass southwest of the project site correspond to the twin traces of the Hayward fault;
faults shown northeast of the project site are not considered active. No faults are shown crossing the project
sitc.

Figure 4 shows the same area as was presented in Figure 3 but with roads, parcels and bedrock formations
added to the topographic base map. The project site is indicated to be in the outcrop belt of the Orinda
Formation (Tor). Note that this USGS map does not attempt to show the distribution of landslide deposits.
The Orinda Formation consists of chiefly of sandstone, much of it clean, much clayey, along with some
conglomerate and mudstone, and locally minor tuff and tuff breccia have been mapped in Tor. This
formation is generally characterized as weakly consolidated, and weathered to depths of up to 30 ft. Most
bedrock is unexpansive; some expansive (mudstone). Most soil mantle is severely expansive. The
intergranular permeability of clean sandstones is high where the rock is clay free or nearly clay free;
moderate where sand grains are clay coated; conglomerate is mostly high. Where clayey matrix material is
abundant in fine-grained sandstone and siltstone, permeability ranges from low to very low; in tuffaceous
material the permeability is low.

4. Landslides

Publications that provide mapping of landslides in the sitc vicinity include mapping of the CGS ° and
USGS."” These maps are presented in Figures 5 and 6. The scope of those investigations and their findings
can be summarized as follows:

A. California Geological Survey. In 1973 the CGS (formetly the California Department of Mines &
Geology) was retained by Contra Costa County and the Cities of El Cerrito, Richmond and San
Pablo to perform a broad-scoped reconnaissance of the hills overlooking the Bay Plain in the three
cities, along with the adjoining unincorporated area. The scope of work included (a) field mapping,
(b) geologic interpretation of historic aerial photographs, (¢) geophysical surveys, and (d) geologic
evaluation of the data gathered and (¢) publishing a report that provided the evaluation and
recommendations of the CGS. The purposes of the investigation were to provide information on
potential geologic and seismic hazards that could be incorporated into Safety Elements of the local
Jurisdictions; and provide data to planners, engineers, property owners and developers on potential
geologic and seismic hazards. The CGS report was not intended to serve as a substitute for site-
specific geologic / geotechnical investigations of individual parcels of land.

8 Graymer, R., D.L. Jones & E.E. Brabb, 1994. Preliminary Geologic Map Emphasizing Bedrock Formations in
Contra Costa County, California. U.S. Geological Survey Open File Report 94-622.

? Bishop, C.C., Knox, R.D., et. al., 1973, Geological and Geophysical Investigation for Tri-Cities Seismic Safety and
Environmental Resources Study, California Division of Mines & Geology, Preliminary Report # 19

19 Dibblee, T.W., 1980, Preliminary Geologic Map of the Richmond Quadrangle, Alameda and Contra Costa Counties:
U.S.G.8. Open-File Map 80-1100 (scale 1:24,000).



Figure 5 presents a portion of the Bishop Landslide Map. According to this map the site is located
approximately 500 fi. east of a 25 ac.+ area classified “dg” (i.e., disturbed ground). The “dg”
designation indicates that the CGS geologists concluded the area has experienced recently active
ground movement, based on geomorphic features, which included scarps, other inferred landslide-
related terrain features, and evidence of slope creep. Additionally, the Bishop Map shows several
large landslides (outlined in red). The red arrow within the slide indicates the general direction of
downslope displacement. The nearest of these landslides is approximately 400 ft. south of the site.

B. U.S. Geological Survey. In 1980 USGS geologist Tom Dibblec prepared a bedrock geology map
of the Richmond Quadrangle that was based on field mapping. In areas where the bedrock was
obscured by landslide deposits, the approximate boundary of landslides was plotted. Figure 6 shows
key features mapped by Dibblee in the vicinity of the project site. The base map shows topographic
contours, the local road network and parcel boundaries, and the site boundary is outlined in green.
Geologic features that are shown include a) landslides (which are shaded pink, with a black arrow
indicating the general direction of down slope movement), b) the axis of a synclinal fold
(represented by black dashes (shaded yellow) which trend N40°W. A syncline is a canoe-shaped
fold; as shown the axis of the fold passes approximately 125 ft northeast of the project site. The
orientation of bedding on the site can be inferred to dip to the northeast (toward the synclinal axis).
Additionally, Dibblee maps the location of two sub-parallel faults which generally match the
inferred location of the Hayward fault traces mapped by Lienkaemper and the traces shown of the
EFZ map igsued by the CGS. Thege subparallel, northwegt-trending faulte pase approximately 1,500
and 1,800 ft. southwest of the project site. They represent the inferred location of Hayward fault
traces. In summary, the landslides mapped by Dibblee do not pose a hazard to the project site. The
location of landslides in mapped by Dibblee closely match the interpretation of landslides presented
in Figure 5.

5. Soils

According to the Soil Survey of Contra Costa County,'' the soil series mapped on the site is the Los Osos
clay loam (LhF; 30 to 50% slopes). This soil series consists of well-drained soils underlain by soft fine-
grained sandstone and shale. The soil profile is typically 32 inches thick, consisting of an A-horizon that
extends from to surface to a depth of 10 inches. The B-horizon extends from the base of the A-horizon to
the weathered bedrock. The A-horizon is described as a very dark gray clay loam that is weak, fine, and
witha sub-angular blocky structure; the B-horizon is similar to the A-horizon but with a higher clay content,
and with a weak, coarse blocky prismatic structure. LhF is a non-prime agricultural soil (Class IV). This
soil 1s well drained, runoff is medium to rapid, and the hazard of erosion is “moderate” to “high” where the
soil is bare.

The Soil Survey map of Contra Costa County considers the native soils on the project site to be Highly
Expansive and Highly Corrosive. Expansive soils are soils that expand when water is added and shrink
when they dry out. This continuous change in soils volume causes homes and other structures to move
unevenly and crack. It should also be recognized that corrosive soils tend to damage concrete and/or
uncoated steel that is in contact with the ground. Following grading and site preparation work for the
proposed improvements, laboratory testing is warranted to confirm foundation conditions. Ideally,
corrosivity testing is performed after clearing and any rough grading so that the laboratory testing addresses
the properties of the foundation soils. The risks of damage associated with corrosive soils can be avoided /
minimized by proper site preparation work, in combination with foundation and drainage design that is
sensitive to the prevailing soils conditions.

'Welch, L.E. et. al., 1977, Soil Survey of Contra Costa County, California, USDA Soil Conservation Service



Seismic Hazard Zone Mapping Act

1. State Law

The provisions of the Seismic Hazard Mapping Act can be found in the California Public Resources Code,
Chapter 7.8, Sections 2690-2699.6. This law is similar in many respects to the Alquist-Priolo Earthquake
Fault Zone Mapping Act, which has been implemented by the County for 50 years. However, the official
Scismic Hazard Zone (SHZ) maps issucd by the California Geological Survey (CGS) identify areas that are
at-risk of earthquake induced landslide displacement and earthquake induced liquefaction. The procedure
for issuance of official SHZ maps is to distribute preliminary review copies of the SHZ maps and invite
local jurisdictions, public agencies, and property owner/ general public to provide comments, particularly
submittal of technical data. The CGS professional staff reviews the comments/ technical data provided.
Based on input provided on the preliminary map(s), the CGS may modify the Preliminary Map. Finally, a
public hearing is held before the State Mining and Geology Board with a recommendation from the CGS
that the map(s) be approved. When SHZ maps arc accopted as adequate by the Mining and Geology Board,
they are distributed to local jurisdictions and public agencies. Nearly all land development projects that arc
located within areas at-risk of carthquake-triggered landslide displacement or liquefaction (or both) and
which will eventually lead to construction of structures for human occupancy (including all major and minor
subdivisions), require comprehensive geological/ geotechnical investigation. The SHZ Mapping Act has

relatively few exemptions. However, construction of a single-family residence up to 2% stories is exempt
from the provisions of the State Law requiring a comprehensive landslide or liquefaction hazard

investigation, provided the parcel was legally established prior to the issuance of the SHZ map. The project
site is located within the Richmond Quadrangle. The official SHZ map was issued in 2024. '* Figure 7
presents a portion of this SHZ map showing the San Pablo Hills and vicinity. The boundary of the project
site is indicated with a green line. The area subject to potential hazard from earthquake induced landslide
displacement is identified in a muted red color and the arca subject to liquefaction is indicated in a yellow
ochre color. According to Figure 7. the project site is not located in a SHZ.

2. Standards and Criteria

Accompanying each official SHZ map is a Seismic Hazard Zone Report. '* The SHZ report describes the
approach used by the CGS staff in their analysis and it presents technical data pertaining to the a) geology,
b) groundwater, c) the probabilistic seismic hazard analysis model and its application to landslide hazard
assessment d) results of materials testing, d) ground motion assessment, ¢) lists key references and f)
explains the associated zoning techniques. Note that for a project site to be designated within an arca of
potential earthquake induced landslide displacement does not necessarily imply the presence of landslide
debris on the property. The hazard designation implies that based on review of topographic, geologic,
geotechnical and subsurface water conditions by the CGS geologists, there is a potential for permanent
ground displacements such that mitigation as defined in California Public Resources Code Section 2693 (c)
would be required.

3. Regarding the Relationship of SHZ Map to CEQA

The relationship of SHZ’s to the CEQA process, the State of California CEQA Guidelines indicate the

12 California Geological Survey, 2024, Official Map of Earthquake Zones of Required Investigation, Richmond
Quadrangle Released: February 22, 2024.

13 California Geological Survey, 2024, Seismic Hazard Zone Report 134 for the Richmond, Mare Island and San
Quentin 7.5-Minute Quadrangles, Contra Costa County California, (37 pgs. and 7 Plates).



following:

Nothing in these guidelines is intended to negate, supersede or duplicate any requirement of the
SHZ. At the discretion of the lead agency, some or all of the investigations required by the
Seismic Hazzard Mapping Act may occur either before, concurrent with or after the CEQA
process.

The State CEQA Guidelines go on to indicate that if the SHZ investigation does not precede CEQA, it may
be desirable for the CEQA document to describe the full range of mitigation measures that may be required
to stabilize the land development project. However, if all or part of the investigation 1s performed prior to
completion of the CEQA process, it may be possible to narrow the discussion of mitigation altematives to
only those that would provide reasonable protection of the public safety given site-specific knowledge of
the field conditions.

Investigation of John Campbell + Associates

1. Background

In 2024 John Campbell + Associates (hereafter referred to as JCA) were retained to provide an overview
of the geologic sctting of the site, characterize foundation conditions, and provide conceptual
recommendations for site grading, drainage and foundation design. The scope of the investigation was
limited to a review of readily available geologic and geotechnical reports and maps and a field

reconnaissance performed by a California licensed Civil Engineer. The consultant’s scope of woik did not
include the following;:

(a) Reference/ review civil engineering drawings prepared for the project (grading & drainage plans)

(b) Reference/ present data from a relevant investigation performed for nearby land development
project in the immediate site vicinity

(c¢) Include analysis of sterco pairs of historic acrial photographs, which can provide the opportunity
to view the site during buildout of the neighborhood; and opportunity to view of the site in different
seasons of the year and in different years

(d) Subsurface exploration was no included in the scope of the investigation and no laboratory data on
the engineering properties of the native soils or bedrock

(e) Did not present an original geologic map of JCA’s study are their interpretation of site conditions.

2. JCA Findings

The consultant’s findings were presented on pg. 6 of JCA report. They provide brief, rather generalized
discussion of the following:

a) The site description indicates the parcel is a vacant lot and is a relatively steep downhill lot.

b) The geologic setting is overly simplified but identifies the bedrock as sandstone. No information
is provided on its age, engineering properties or geologic structure of the sandstone.

c) Atthe surface, JCA indicates the presence of silty sand at the ground surface, underlain by bedrock.
JCA references geotechnical borings on an adjacent parcel but fails to identify the property, the
geotechnical firm or provide details of the soil and rock that was penetrated. JCA concludes that
soil conditions on the project site are consistent with those encountered on the adjacent parcel.

d) JCA states that groundwater levels are not anticipated to pose an issue for development of the
project site.



3. JCA Conclusions

a) Faulting The subject property is not located in the Earthquake Fault Zone delineated by the CGS,
and no evidence of faulting was found during the site reconnaissance. JCA concludes the risk of
surface fault rupture is less-than-significant (i.e., further evaluation of the risks associated with the
potential for surface fault rupture is deemed to be necessary by the consultant).

b) Regional Seismicity. JCA provides a brief review of the seven (7) historic earthquakes that have
impacted the San Francisco Bay Region. Additionally, the forecasts of the USGS for major
carthquakes in the Bay Area are presented, including a 32% probability of a 6.7 or greater
magnitude earthquake in the Hayward Fault by the year 2030.

¢) Ground Shaking. Based on the seismicity of the Bay Area, JCA indicates there is potential for very
strong to violent ground shaking on the project site. JCA recommends the improvements on the
project be designed and constructed in compliance with the provisions of the California Building
Code.

d) Liquefaction. After presenting a brief overview of'the liquefaction hazard, JCA states the following:

Due to the density of the sandy clays and the clays are cohesive, soils on the site are not
susceptible to liquefaction.

However, JCA’s Findings state that the sandstone bedrock on the site is overlain by silty sand.
That discussion makes no mention of silty clay / cohesive clay overlying the bedrock.
Unfortunately, gradation testing was not performed on the soils that overlies sandstone on the
project site. Note that no information is provided by JCA on the thickness of the soils that overlie
the bedrock. JCA concludes that the liquefaction potential is very low on the project site. We do
not disagree with JCA’s conclusion, but the report lacks data to support the conclusion.

¢) Lateral Spreading. Densification and Landslides. JCA provides their conclusions regarding these
potential hazards. The impacts are regarded as less-than-significant for each. We have one comment
on the assessment of landslide hazards. JCA indicates that based on their review of landslide maps
of the area, there is no landslide risk. We would note that the maps reviewed were not listed in
Appendix A of their report, Furthermore, those published maps can only indicate that no landslides
have been identified on or in the immediate vicinity to the site. On a relatively steep site, with an
average slope of 45%, the risks of slope failure cannot be dismissed. Moreover, JCA has not
gathered sufficient information to prove that the sandstone bedrock is present throughout the
property. The lack of an original geologic map on the site which identifies sandstone outcrop areas
within their study arca, the lack of information on orientation of bedding, the absence of data on
the weathering profile weakens JCA's assessment of slope stability.

f) Sandstone at Proposed Foundation Levels. JCA indicates that there will be competent sandstone at
the proposed foundation levels. We do have some reservations, even though the consultant had the
opportunity to review data from an adjacent parcel. That is because the JCA report a) did not include
an Original Geologic of the project site, b) the average slope gradient on the site is 45% and total
relief on the site is nearly 30 ft., ¢) nearby properties in the San Pablo Hills (located within the
outcrop belt of the same formation that occurs on the site) have been mapped as landslide deposits
(i.e., mapping of Bishop et. al., 1973), Dibblee, 1980 and Nilsen, 1975. * Additionally, d) no
information is presented by JCA on the strike and dip of bedding, ) the thickness of the sandstone
bed that occurs on the project site is unknown, f) the depth of weathering in the sandstone and its
effect on the strength of the sandstone is unknown, and g) the distribution, thickness and
engineering properties of the residual soil is unknown. A USGS report characterizes the

' Nilsen, T.H., 1975. Preliminary Photointerpretation Map of Landslide and Other Surficial Deposits of the
Richmond 7.5-Minute Quadrangle, Contra Costa & Alameda Counties, U.S. Geological Survey, Open File Map 75-277-47.
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)

h)

4.

stratigraphy of Orinda formation (identified by Ellen and Wentworth as Unit #131) in the San Pablo
Hills as follows: *°

... interbedded conglomerate, sandstone, silistone and mudstone. Much of the soil mantle
and at least some of the bedrock is highly expansive. Within this formation the sandstone
in places contains pebble trains and consists poorly sorted sand with matrix material that
contains silt and clay to saturation. Clayey fine-grained sandstone and siltstone grade into
one another and into mudstone. Much of this formation has irregular or lenticular bedding,
some sandstone as laminated bedding and cross-bedded sandsione is also present. With
regard to hardness, conglomerate and medium- to coarse-grained sandstone are mostly
soft where weathered and fresh, but some of these materials are anomalously quite firm,
especially where partially cemented by calcite....

In summary, the bedrock is not isotropic and homogeneous. In our experience where simplifying
assumptions must be made due to the limited scope of work, it is important that geotechnical
recommendations be conscrvative on the side of safety, and geotechnical monitoring during
construction becomes especially important. Due to the steepness and height of the slope on the
subject parcel, measures are required to control the long-term risk of active crosion and
sedimentation. To date there are no grading, drainage or foundation plans have been provided for
our review and none are referenced in Appendix A of the JCA report.

One final comment: On some occasions project sites that appear to have no serious geotechnical
constraints can pose significant issues during or following the construction period.

Earthquake Hazards. JCA acknowledges that the project site is located within the highly seismic
San Francisco Bay Area and indicates the foundation recommendations in the report are expected
to provide a significant improvement in performance during earthquake ground shaking over the
existing foundation system (7). The discussion of Earthquake Hazards on pg. 7 makes reference to
the California Building Code (CBC) as it pertains to seismic design provisions. Note that on pg. 8
JCA provides 2022 scismic design criteria for the proposcd project. Based on JCA’s review of the
geologic setting of the project site, the seismic design criteria include classifying the building site
as Type D, and spectral accelerations are provided for use by the project structural engineer.)

Post Construction Settlement. JCA cautions that settlement of foundation improvements is to be
expected. Assuming the project foundations are designed and constructed in compliance with
JCA’s recommendations, the total post construction settlement is anticipated to be less than 2
inches, implying that the structural design of the proposed improvements should be designed to
mitigate the adverse effects of the anticipated settlement.

JCA Recommendations

Commencing on pg. 10 of the report, recommendations are provided for site grading, drainage and
foundation design, commencing with plan review to assess compliance of the construction drawings with
the geotechnical recommendations of JCA. Those recommendations, which extend onto pg. 16, appear to
be generally compliant with the prevailing regulations governing the construction of a two-story, wood-
frame single family residence. Note that project building plans are subject to review by the professional
staff of the Building Inspection Division of DCD. It would not be surprising if BID required supplemental
calculations, general notes, plan revisions or other clarifications.

15 Ellen, $.D. and C.M. Wentworth, 1995. Hillside Materials and Slopes in the San Francisco Bay Region,

California. U.S. Geological Survey Professional Paper 1357.
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DMA Evaluation

The purpose of our review was to provide a professional opinion on the adequacy of the geotechnical report
to serve a suitable basis to allow for the full processing of the application, which is a request for approval
of construction permits for a new single-family residence on the project site located on a steep slope and
any justification it might provide for granting approval of the variances being requested. The primary
geologic, geotechnical and seismic hazards to this project include the following: a) carthquake ground
shaking, b) slope failure, c) erosion and sedimentation, d) and the native soils on the project site are
classified as highly expansive and highly corrosive by the Soil Survey of Contra Costa County.

1. Slope Stability and Drainage

The density of landslides and the San Pablo hills neighborhood is evidence that existing slopes this portion
of the outcrop belt of the Orinda Formation bedrock is marginally stable; and existing natural slopes are
likely to be sensitive to grading. However, the project site is not within a mapped landslide area, and it is
not located within the Seismic Hazard Zone (SHZ) delineated by the California Geological Survey (see
attached Figures 35, 6 and 7). Because of the steepness of the slope gradient and total relief on the project
site (45% gradient & 28 ft. of relief), there is potential for the project grading and drainage to create slope
stability, sedimentation and/or crosion problems that could impact developed residential lots that are
adjacent to the project site. Given the potential for the project to impact downslope lots, it is important that
a) grading be minimized, b) use of sliver fills avoided and ¢) engineered/permanent retaining walls
constructed with building permits in lieu of graded slopes.

Control of runoff is another factor that is critical to the success of the project. In our opinion adequate
protection of downslope lots following buildout of the project should be designed with the intent to not
increase either peak flows or total volume of runoff (i.e. design the project with the intent to collect runoff
from graded and developed areas and convey it in a closed conduit to adequate existing drainage facilities.

2. Seismicigg

Although the project site is not within the official Earthquake Fault Zone (EFZ) delineated by the CGC, the
project site is within approximately Y mile of the active trace of the Hayward fault. Although the risk of
surface fault rupture is less-than-significant on the project site, the property is within an area where violent
ground shaking is a potential hazard, particularly in the event a major carthquake on the Haward fault. The
JCA report provides seismic parameters that are used by the project structural engineer to design
improvements that mitigate the ground shaking hazard. The intent of the CBC is to mitigate ground shaking
damage as described below:

The site is within the seismically active San Francisco Bay Region area, where a moderate to high
magnitude earthquake is a foreseeable event. The risk of damage from ground shaking is controlled by
using sound engineering judgement and compliance with the latest provisions of the California
Building Code (CBC), as a minimum. The seismic design provisions of the CBC prescribe minimum
lateral forces applied statistically to the structure(s), combined with the gravity forces and dead-and-
live loads. The code-prescribed lateral forces are generally considered to be substantially smaller than
the comparable forces that would be associated with a major earthquake. The intent of the code is to
enable structures to (i) resist minor earthquakes without damage, (i) resist moderate earthquakes
without structural damage but with some non-structural damage, and (/i) resist major earthquakes
without collapse but with some structural as well as non-structural damage.
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3. Soils

The Soil Survey of Contra Costa County classifies the soils that occur in the San Pablo hills as highly
expansive and highly corrosive. The geotechnical report for the project did not include any subsurface
¢xploration of the site and no laboratory testing. In our opinion there is a need for a geotechnical report
update prior to issuance of any construction permits requiring evaluation of these adverse soil properties

and the report shall provide mitigation measures for any adverse soil conditions that are confirmed to be
present on the site.

DMA Recommendations

Based on review of our review of the materials provides by the project proponent, including the JCA report,
along with review of the pertinent published geologic and seismic hazard maps and the General Plan
Policies presented in Table 1, it is our opinion that the Community Development Divisions of DCD should
require submittal of an update geotechnical report prior to issuance of an Update Geotechnical Report as a
Condition of Approval. The intent of the report is to present subsurface and laboratory test date that is
adequate to confirm/ modify the preliminary conclusions and recommendation of the project geotechnical
engineer. The following are recommended Conditions of Approval.

GEO-1 At least 30 days prior to issuance of Construction Permits, the project proponent shall submit an
updated geotechnical report that provides adequate subsurface and laboratory test data. The expectations of
the County for the scope of the investigation include the following:

A. The project geotechnical engincer shall review design-level grading, drainage and foundation plans,
referencing the date of the plans reviewed.

B. The geotechnical engineer shall excavate and log borings or test pits at/near the four comers of the
arca proposed for grading to establish the depth to bedrock, characterize. The report shall include
logs showing the details of the earth materials penetrated. The logs shall not be diagrammatic or
generalized. Representative samples shall be retrieved for laboratory testing. The logs should show
the weathering profile, and comment on the the effect of weathering on engineering properties of
the units penetrated.

C. Samples of the samples collected shall be subject to laboratory testing (moisture/density,
compressive strength, shear strength, expansion potential, gradation testing of native soils, and
corrosion potential testing of soil and bedrock. and gradation),

D. Provide an original geologic map of the site that represents the geotechnical engineer’s and/or
cngincering geologist’s interpretation of site conditions (i.e., bedrock stratigraphy, presence of any
significant features (shear zones, bedding, deeply weathered zones, properties of native soils).

E. The geotechnical update report shall provide mitigation measures for any significant impacts that
are confirmed to be present of the site,

F. Restate recommendations for geotechnical monitoring and testing during the construction period.

GEO-2 The geotechnical report shall be subject to review by the County’s peer review geologist, and
review/approval of the Zoning Administrator. Improvement, grading and building plans shall carry out the
recommendations of the approved report.

GEO-3 The geotechnical report required by GEO-1 routinely includes recommended geotechnical
observation and testing services during construction. These services are essential to the success of the
project. They allow the geotechnical engincer to (i) ensure geotechnical recommendations for the project
are properly interpreted and implemented by contractors, (i) allow the geotechnical engineer to view
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exposed conditions during construction to ensure that field conditions match those that were the basis of
the design recommendations in the approved report, and (iii) provide the opportunity for field modifications
of geotechnical recommendations (with BID approval), based on exposed conditions. The monitoring shall
commence during clearing, and extend through grading, installation of recommended drainage facilities,
and foundation related work, including retaining wall construction. A kard hold shall be placed on the
“final” building inspection, pending submittal of a report(s) from the project geotechnical engineer that
documents their observation and testing services, including the testing of any required backfill (e.g..
backfilling of utility trenches). The monitoring report shall also include the geotechnical engineer’s opinion
on the compliance of the as graded, as-built project with all recommendations in the design level report.

GEO-4 All grading, excavation and filling shall be conducted during the dry season (April 15 through
October 15) only, and all areas of exposed soils shall be revegetated to minimize erosion and subsequent
sedimentation. After October 15, only erosion control work shall be allowed. Any modification to the
above schedule shall be subject to review by the BID Grading Inspector, and the review / approval of the
Zoning Administrator.

GEO-5 The project proponent shall record a deed disclosure that is intended to (i) identify the project
geotechnical engineers and reference all reports and letters issued by the geotechnical engineers (i.e.,
provide full bibliographic citation to these documents), (i7) provide information that explains on how an
interested party could access these documents, (7ii) state that no changes to site grading or drainage can be
allowed without prior review and approval of the Department of Conservation and Development. Note that
DCD’s review/ approval may require justification from the property owners geotechnical engineer, and (7v)
explain that the property owner assumes monitoring and maintenance responsibility for all drainage
improvements on the parcel. A draft of the proposed Deed Disclosure language must be reviewed and
approved by the Community Development Division (CDD) prior to recordation; after the Deed Disclosure
is recorded, the project proponent must provide CDD with a copy of the recorded document to serve as
evidence that the requirements of GEQ-5 were satisfied.

Purpose and Limitations

The purpose of our review was to provide a professional opinion on the adequacy of the geotechnical
reconnaissance report submitted with the application to construction of a single-family residence on the
captioned property. Specifically, we provide technical advice to assist the Community Development
Division with discretionary permit decisions. Our services have been limited to interpretation of 1973
acrial photographs and review of the referenced reports and maps. Our opinions and conclusions are made
in accordance with generally accepted principles and practices of the engineering geology profession.

We trust this letter provides the evaluation and comments that you requested. Please call if you have any
questions.

Sincerely,
DARWIN MYERS ASSOCIATES

W

Darwin Myers, CEG 946
Principal
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