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February 25, 2020
P-8764, L-31991

Mr. Kevin English

West Coast Home Builders, Inc.
4021 Port Chicago Highway
Concord, CA 94520

RE: Geotechnical/Geological Peer Review
Oak Creek Canyon Project
Clayton, California

Dear Mr. English:

At your request, we performed a geotechnical and geological peer review of the geotechnical
investigation and improvement plans for the proposed Oak Creek Canyon residential subdivision in
Clayton, California. The purpose of this peer review was to evaluate whether the documents submitted
conform to City standards and generally accepted geotechnical and geological practices. This peer review
builds on the previous peer reviews performed by James Joyce, who also participated in the current peer
review.

DOCUMENTS REVIEWED

The documents that we reviewed in our current evaluation include:

Published Materials

e Nilsen, Tor H., 1975, “Preliminary Photointerpretation Map of Landslide and Other Surficial
Deposits of the Clayton 7-1/2' Quadrangle, Contra Costa County, California”, U. S. Geological
Survey Open File Map 75-277-12, 1:24,000.

e Dibblee, Thomas W., Jr., 1980, “Preliminary Geologic Map of the Clayton Quadrangle, Contra
Costa County, California”, U. S. Geological Survey Open-File Report 80-547, 1:24,000.

e Dibblee, Thomas W., Jr., 2006, “Geologic Map of the Clayton Quadrangle, Contra Costa County,
California”, Dibblee Geology Center Map #DF-192, 1:24,000.

Consultant Materials

e “Geotechnical Exploration — Oak Glen, Northeast Corner of Marsh Creek Road and Diablo
Parkway, Contra Costa County”, prepared by Engeo, dated March 31, 1994, Project No. 3840-E1.

o “Update of Geotechnical Exploration, Oak Creek Canyon, Subdivision 6826, APN 119-07-08,
Clayton, California”, prepared by Engeo, dated December 26, 2001 (Revised January 9, 2002),
Project No. 3840.2.050.01.
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e “Geotechnical Engineering Investigation, Seminary Tank Rehabilitation Project, Clayton”,
prepared by DCM Engineering, dated February 14, 2005, File: J-4904-1.

o “Geotechnical Peer Review, Oak Creek Canyon — Subdivision 6826, Marsh Creek Road, Clayton,
California”, dated February 23, 2007, Job No. 2965.000.

o “Geologic Peer Review, Subdivision 6826, Oak Creek Canyon, Clayton, California”, prepared by
Joyce Associates, dated October 22, 2007, Job Number 171.05.

o “Updated Geotechnical Report, Oak Creek Canyon, 5 Lots — Subdivision 6826, APN 119-070-
008, Clayton, California”, prepared by Engeo, dated February 22, 2008, Project
No. 3840.205.202.

e “Geologic Peer Review, Subdivision 6826, Oak Creek Canyon, Clayton, California”, prepared by
Joyce Associates, dated March 19, 2008, Job Number 171.05.

e “Grading Plan Review, Oak Creek Canyon, 6 Lots — Subdivision 6826, APN 119-070-008,
Clayton, California”, prepared by Engeo, dated August 24, 2016, Project No. 3840.205.400.

e “Preliminary Grading Plan, Oak Creek Canyon, Subdivision 6826, City of Clayton, County of
Contra Costa, State of California”, prepared by Isakson and Associates, November 4, 2019,
Job No. 200514,

o “Preliminary Grading Plan, Oak Creek Canyon, Subdivision 6826, City of Clayton, County of
Contra Costa, State of California”, prepared by Isakson and Associates, January 31, 2020,
Job No. 200514,

e “Geotechnical Update and Plan Review, Oak Creek Canyon — Subdivision 6826 (6 Residential
Lots) Clayton, California”, prepared by Engeo, dated February 6, 2020, project number
3840.205.401.

In addtion, we received an undated draft copy of a Preliminary Corrective Grading Plan (prepared by
Engeo) that used the 2019 grading plan (prepared by Isakson and Associates) as a base. However, we did
not receive the March 21, 1997 Geotechnical Exploration Update by Engeo, which contained boring logs
from borings drill in 1997.

It should also be noted that we received logs from borings drilled on the adjacent Contra Costa Water
District (CCWD) Seminary Water Tank area in 1965, 1991, and 2001. These documents did not have an
attached report.

PROPOSED CONSTRUCTION

The proposed project will consist of six residential lots, a new road, and related improvements. Access
will be from Marsh Creek Road. Project grading will include a large cut along the uphill side of the
development and a fill along the lower side. An engineering fill buttress with geogrid reinforcement will
be constructed above the proposed road to improve stability and allow the use of slopes ranging up to
2:1 (h:v) in steepness. Short retaining walls will be built on Lots 2 and 3. The western portion of the
property will not be developed.

BACKGROUND DATA

Published geologic maps such as Dibblee (2006; 1980) show that the site is underlain by Cretaceous-age
sedimentary rocks of the Panoche Formation. These rocks consist principally of interbedded sandstone

ALAN KROPP
& ASSOCIATES, INC.
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and shale. Traces of the Clayton fault are shown approximately 500 and 1500 feet northeast of the site.
Bedding attitudes west of the Clayton fault are shown to dip moderately to steeply north in the project
vicinity. The low-lying portion of the site is mapped as alluvium. No landslides are shown within the site.

Nilsen (1975) prepared a preliminary photo-interpretive map of landslides and surficial deposits covering
the subject site. The central and western portions of the site and the CCWD water tank are mapped as a
large landside, which extends from the edge of Marsh Creek Road to near the top of the ridge to the north.
The eastern portion of the site is mapped as undifferentiated bedrock. The low-lying portion of the site
adjacent at the mouth of Oak Creek Canyon is mapped as colluvium.

CONSULTANT’S DATA

In 1994, Engeo performed a boring in the lower portion of the site. Four additional borings were
performed by Engeo in 1997. In response to peer review comments provided by Joyce Associates in 2007,
an additional investigation was performed by Engeo, which is summarized in their 2008 report. This
investigation included six test pits and two test trenches. The purpose of the pits and trenches was
primarily to evaluate the extent of landslides within the site and evaluate the properties and bedding
orientations of the Panoche Formation bedrock. The borings confirmed that the central and upper portions
of the site are underlain by bedrock of the Panoche Formation. The borings show that the site is underlain
by sediments consisting mainly of medium stiff to hard, silty and sandy clays, with some interbedded
layers of sand, silt, and gravel. At depth, these materials are very dense.

SITE RECONNAISSANCE

The undersigned engineering geologist performed a site visit on December 26, 2019. Overall, the middle
and upper portions of the site slope steeply to the south, with slopes ranging up to nearly 2:1 (h:v). The
parcel is vacant and is covered with native grasses. A moderately large landslide is present in the western
portion of the proposed develeopment area. The lower portion of the site is near level. A CCWD water
reservoir (steel tank) is located on a graded pad along the western margin of the proposed development
area.

Mr. Joyce also observed the two test trenches performed as a part of the 2008 investigation. At that time,
discussions were held with Engeo’s Engineering Geologist, Mr. Phil Stuecheli, and a general consensus
was reached regarding the geologic conditions.

CONCLUSIONS

It is our opinion that the project documents conform to reasonable standard practices and City
requirements regarding the geotechnical aspects of the project. We have the following comments:

1. The preliminary grading plan references a 1997 geotechnical report by Engeo. The grading plan
should reference the more recent Engeo report and plan review.

2. There appear to be some differences between the corrective grading plans prepared by Engeo in
2008 and the recent draft copy we received. Key issues are the extent of remedial grading on
Lots 3 to 5 and conforming remedial grading areas along the common property line with CCWD.
The rationale for these differences should be provided. Also, the recent draft plan did not provide
the locations of the 2008 trenches or the borings drilled on CCWD property, and this information
should be added (assuming locations of borings on the CCWD property can be established).

ALAN KROPP
& ASSOCIATES, INC.
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3. During our recent reconnaissance, we observed a partially buried plastic pipe extending into the
subject site near the southeast corner of the CCWD property. This pipe may be an outlet for
subdrains extending beneath the fill that forms the outer portion of the pad for the water tank. We
recommend that Engeo evaluate the pipe during project construction and connect it to an
appropriate outlet.

4. A discussion of the anticipated future maintenance effort that will be required on the debris
catchment bench should be provided by Engeo.

5. Subexcavation of the landslide area and keyways should be observed by an Engeo engineering
geologist.

6. During construction, representatives of Engeo should observe the geotechnical aspects of the
work, including grading, fill placement, surface and subsurface drainage measures, and
foundation excavations. At the conclusion of the work, Engeo should prepare and submit to the
City a final report summarizing their services during construction and indicating that the work
was performed in accordance with their recommendations.

LIMITATIONS AND CLOSURE

This geotechnical peer review has been performed to provide technical advice to assist the City with its
discretionary permit decisions. Our services have been limited to an independent review of the referenced
documents. The opinions and conclusions presented in this letter are made in accordance with generally
accepted geotechnical principles and practices. No other warranty, either expressed or implied, is made.

We trust this provides the information required at this time. If you have any questions, please call.

Very truly yours,

ALAN KROPP & ASSOCIATES JOYCE ASSOCIATES
Alan Kropp, G.E. James Joyce, CEG
Principal Engineer Principal Geologist
AK/JJ/ab

Copies: Addressee (PDF) — kenglish@discoverybuilders.com
Engeo, Attention: Ted Bayham (PDF) — tbayham@engeo.com

ALAN KROPP
& ASSOCIATES, INC.
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Mr. Kevin English

West Coast Home Builders. Inc.
4021 Port Chicago Highway
Concord, CA 94520

Subject: Oak Creek Canyon — Subdivision 6826 (6 Residential Lots)
Clayton, California

RESPONSE TO REVIEW COMMENTS BY ALAN KROPP & ASSOCIATES,
DATED FEBRUARY 25, 2020

Dear Mr. English:

At your request, this letter provides our response and clarification to several review comments
provided by Alan Kropp & Associates (AKA) in their letter dated February 25, 2020, regarding the
Oak Creek Canyon residential subdivision in Clayton, California.

Provided below are the AKA geotechnical comments in italics followed by our responses.
Comment No. 1 requested information from the project Civil Engineer, Isakson and Associates,
Inc., and therefore, not included in this letter.

Comment 2. There appear to be some differences between the corrective grading plans prepared
by Engeo in 2008 and the recent draft copy we received. Key issues are the extent of remedial
grading on Lots 3 to 5 and conforming remedial grading areas along the common property line
with CCWD. The rationale for these differences should be provided. Also, the recent draft plan
did not provide the locations of the 2008 trenches or the borings drilled on CCWD property, and
this information should be added (assuming locations of borings on the CCWD property can be
established).

ENGEO Response: The remedial grading plan (draft) provided to AKA as part of their review was
tentative and considered a work in process. Once the Civil Engineer 40-scale design plans are final,
a final remedial grading plan will be prepared. We have provided locations of the 2008 trenches and
borings in the attached Appendix. Once the construction plans are completed, we will update our
remedial grading plan to include previous exploration locations, as well as recommendations for
conforming grading along the shared property line with the CCWD property, and delineation of areas
containing unsuitable material that needs to be removed and replaced, as shown in the 2008
Remedial Grading Plan (Reference 2).

Comment 3. During our recent reconnaissance, we observed a partially buried plastic pipe
extending into the subject site near the southeast corner of the CCWD property. This pipe may
be an outlet for subdrains extending beneath the fill that forms the outer portion of the pad for the
water tank. We recommend that Engeo evaluate the pipe during project construction and connect
it to an appropriate outlet.

ENGEO Response: We appreciate this reconnaissance note by AKA, and ENGEO will evaluate this
site condition during project construction to determine appropriate recommendations. If the pipe is a
discharge pipeline for adjacent CCWD facility, the project Civil Engineer will include appropriate
connections for future development in final plans.

1630 San Pablo Avenue, Suite 200 ¢ Oakland, CA 94612 ¢ (510) 451-1255 « Fax (888) 279-2698
Www.engeo.com
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Comment 4. A discussion of the anticipated future maintenance effort that will be required on the
debris catchment bench should be provided by Engeo.

ENGEO Response: It is anticipated that the natural slope above the bench will periodically shed
debris or accumulations of soil deposits onto the bench and/or within concrete lined drainage ditch,
that these will need to be maintained on a periodic and as-needed basis. Bi-annual inspection of
ditches is commonly performed on subdivisions with such facilities in the Bay Area to access the
need for maintenance and clearing. Maintenance is further discussed in ENGEQO’s Updated
Geotechnical Report, dated February 22, 2008 (Reference 2).

Comment 5. Subexcavation of the landslide area and keyways should be observed by an Engeo
engineering geologist.

ENGEO Response: We concur with this comment by AKA, and recommend that an ENGEO
Certified Engineering Geologist observe and approve all excavations of landslide areas and keyway
for suitability to receive engineered fill.

Comment 6. During construction, representatives of Engeo should observe the geotechnical
aspects of the work, including grading, fill placement, surface and subsurface drainage measures,
and foundation excavations. At the conclusion of the work, Engeo should prepare and submit to
the City a final report summarizing their services during construction and indicating that the work
was performed in accordance with their recommendations.

ENGEO Response: We concur with this comment by AKA, and recommend that ENGEO
representatives be present on site during construction to provide testing and observation
recommendations in the field. Upon the conclusion of the project, a testing and observation report
should be prepared by ENGEO documenting our services and whether or not the site work was
completed in accordance with our recommendations or not.

If you have any questions or comments regarding this letter, please call and we will be glad to
discuss them with you.

Sincerely,

ENGEO Incorporated

ﬁaﬁry Br fielélg ;

ceh/tpb/dt

Attachments: Selected References
Appendix A — Previous CCWD Exploration Information with Locations
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SELECTED REFERENCES

1. Alan Kropp & Associates, Inc.; Geotechnical/Geological Peer Review, Oak Creek Canyon
Project, Clayton, California; February 25, 2020; P-8764, L-31991.

2. ENGEO; Updated Geotechnical Report, Oak Creek Canyon, 5 Lots — Subdivision 6826, APN
119-070-008, Clayton, California; February 22, 2008; Project No. 3840.205.202.

3. ENGEO; Grading Plan Review, Oak Creek Canyon, 6 Lots — Subdivision 6826, APN 119-070-
008, Clayton, California; August 24, 2016; Project No. 3840.205.400.

4. ENGEO; Geotechnical Update and Plan Review, Oak Creek Canyon — Subdivision 6826
(6 Residential Lots), Clayton, California; February 6, 2020; Project No. 3840.205.401.

5. lIsakson and Associates, Inc.; Preliminary Grading Plan, Oak Creek Canyon, Subdivision
6826, City of Clayton, County of Contra Costa, State of California; January 31, 2020; Job No.
200514.
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Dru R, Nielson
Brian R. Dodge

February 14, 2005 Mark D. Sinclair
File: J-4904-1 Mare M. Gelinas
Ms. Jill Cunningham
Brown & Caldwell
201 N. Civic Drive, Suite 115
Walnut Creek, CA 94596
Subject: Geotechnical Engineering Investigation

Seminary Tank Rehabilitation Project
Claytom, California

Dear Ms. Cunningham:

This letter report sumnmarizes our geotechnical engineering investigation at Contra Costa Water
District’s Seminary Tank in Clayton, California. The existing reservoir is an above grade welded
steel tank with a capacity of 0.5 mg. The tank was constructed in about 1966 and retrofitted with
rock anchor tie-downs for seismic stability in about 1992. The current project involves updated
evaluations of seismic safety and water quality. This geotechnical investigation provides the
specific geotechnical parameters requested by Brown & Caldwell. Background information
referenced in this report has been provided by Brown & Caldwell.

1.0 FINDINGS
1.1 Review of Available Information

Previous Test Pits

Logs for four test pits that were apparently excavated for a geotechnical investigation by Soil
Mechanics and Foundation Engineers in 1965 for the original design and placement of the
Seminary tank are provided on Plate E-3, Log of Reference Test Pits. The location and elevation
of these test pits relative to the existing tank location are not known to us at this time. These test
pits describe topsoil depths from nothing to 7% feet over bedrock consisting of sandstone and
shale. The deepest test pit was 11 feet.

Previous Boring Logs

The logs for two test borings that were drilled for a geotechnical investigation performed by
Dames & Moore in 1991 for design of the existing tank rock anchors are provided on Plates E-1
and E-2, Log of Reference Borings RB-1 and RB-2. The location of these reference borings are
shown on Plate 1, Boring Location Map. These borings were logged to depths of 8 feet and 11
feet. Both borings were drilled on the pad cut for the tank, and based on the boring logs, both
borings encountered sandstone to the maximum depth explored of 11 feet. We were not
provided with copies of the reports from which these logs originated.

484 N. Wiget Lane » Walnut Creek, CA 94598 w (925) 945-0677 w» Fax: (925) 945-1294 » www.dcm-engineering.com
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Mapping of Site Conditions

Geologic mapping by Graymer and others, Preliminary Geologic Map Emphasizing Bedrock
Formations in Contra Costa County, California, 1994, describes bedrock at the tank site as shale
with minor sandstone (see Plate 2). Bedrock bedding at the site is steeply dipping with no out of
slope dip component around the tank perimeter.

Landslide mapping by Nilsen, Preliminary Photointerpretation Map of Landslide and Other
Surficial Deposits of Clayton 7' Quadrangle, Contra Costa County, California, 1975, indicates
the Seminary tank site is located within a previously mapped landslide. The depth of this
landslide and measures taken to mitigate the effects of this landslide for site development are not
known to us at this time. However, it is most likely that the landslide mapped by Nilsen
represents a failure of the topsoil not the bedrock. The topsoil was removed during grading for
the tank pad. There was no evidence of landslide features in our test borings.

Fault zone mapping by the California Department of Mines and Geology, Maps of Known Active
Fault Near - Source Zones in California and Adjacent Portions of California, 1997, to be used
with the 1997 Uniform Building Code identifies the nearest known active fault trace to be the
Greenville fault. The Greenville fault is less than 2 km north of the Seminary tank site. Some
geology mups identify the section of the Greenville fault near the Seminary tank site as the
Clayton fault. Peak ground (i.e., bedrock) acceleration at the site will be on the order of 0.50g
(see Plate 3).

The tank is directly underlain by bedrock; theretfore, the potential for liquefaction is nil.

Soil Conditions

According to the Soil Survey of Contra Costa County, California, by the Soil Conservation
Service (SCS), 1977, the tank site is located near the boundary between two mapped soil units;
Perkms gravelly loam and Los Osos clay loam. Although the topsoil has been removed from the
tank site, it is noted that the Los Osos soils are described as being underlain by fine-grained
sandstone and shale.

Tank Anchorage Design Plans

Plans for seismic improvements to the tank are detailed on Design of Seismic [mprovements,
Tank Anchorage, Contra Costa County Water District Seminary Tanks, by Dames & Moore, May
8, 1992, These plans show 28 rock anchors were installed around the tank at a spacing interval
of approximately 6 feet. These rock anchors extend 49 feet beneath the surface of a ringwall that
surrounds the tank. The bond length for these rock anchors is 29 feet which starts 20 feet below
the top of the ringwall. The anchors were placed in 4-inch diameter pre-drilled holes. The plans

DCM Engineering
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do not specify the method of grouting (i.e., gravity vs. pressure). The plans show that the rock
anchors are required to have a capacity of 95 kips for pullout.

Rock Anchor Performance Testing

We reviewed performance testing records for the Seminary tank rock anchors. The testing was

performed for the Contra Costa Water District by AVAR Construction Systems on January 25,
1993.

All 28 of the Seminary tank rock anchors were performance tested successfully to 95 kips. No
surcharge testing was performed on the rock anchors that would have exceeded their 95 kip
design capucity. Creep testing performed on a few of the rock anchors was also successful. The
creep test records show there was no movement over the 10 minute length of the test.

1.2 Borings

We drilled, logged, and sampled two borings (Borings B-1 and B-2) at the tank site on January 6,
2005, to depths of 34 feet. These borings were spaced between the locations of the two earlier
referenced borings by Dames & Moore (RB-] and RB-2). The location of all four borings is
shown on P’late 1, Boring Location Map. Logs of our borings are provided in Appendix B and
logs of reference borings and test pits are provided in Appendix E.

The two borings logged for our investigation were drilled using a tractor-mounted Mobile B-24
drill rig with 4-inch diameter continuous flight, solid-stem augers. Subsurface soil, bedrock and
groundwaler conditions were logged and representative subsurface bedrock samples were
obtained from each boring. Bedrock samples were obtained in the test borings by driving a 2.5-
inch inside diameter, 3.0-inch outside diameter Modified California Sampler (MCS) containing
thin brass liners into the bottom of the boring or by driving a 1.4-inch inside diameter, 2.0-inch
outside diameter Standard Penetration Test (SPT) sampler (ASTM D1586) into the bottom of the
boring.

A 140-pound hammer falling 30 inches per blow was used to drive the samplers into the bottom
of the borehole. The number of blows required to advance the samplers the last 12 inches of an
18-inch drive are recorded on the boring logs as penetration resistance (blows/ft). Sample
penetration of less than 12 inches is noted on the boring logs with the number of blows per total
increment of penetration. The penetration resistance values (blows/ft) for the SPT sampler given
on the boring logs are actual ASTM D1586 N-values. The penetration resistance that is given on
the boring iogs for the MCS sampler is a field blow count for the sampler used and has not been
correlated to an equivalent SPT N-value,

Afler the drive samplers were withdrawn from the borehole, the bedrock samples were removed,
examined for classification, and sealed to preserve their natural moisture content for laboratory

DCM Engineering
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testing.  Classification systems used to describe the bedrock are provided in Appendix A.
Descriptions of bedrock and groundwater conditions provided in the boring logs are based on
observations during drilling and sampling and on the results of laboratory tests. The borings
were backfilled with cement slurry immediately after drilling.

1.3 Laboratory Tests

The following laboratory tests were performed on bedrock samples retricved from our borings:

Moisture Content
Unit Weight
Atterberg Limits
Grain Size
Corrosivity

The results of these laboratory tests are presented in Appendix B, Log of Borings B-1 and B-2.
The results of testing for Atterberg limits, grain size, and corrosivity are shown graphically on
plates in Appendix C. The Corrosion Engineering Investigation Report by Conceco/Matcor
Engineering is included in Appendix D.

[.4 Summary of Subsurface Conditions

For a detailed description of the subsurface conditions encountered in our borings, see Appendix
B.

Boring B-] was drilled between the east side of the tank and the face of a cut slope made during
the grading work for the tank pad. The upper 20 feet of the boring penetrated bedrock that
consists predominantly of olive brown and dark yellowish brown weathered shale/claystone
interbedded with sandstone layers of varying thicknesses. This same bedrock is visible in the cut
slope face. At a depth of 20 feet in this boring, a dark gray weathered claystone was encountered
that extended to the bottom of the boring. Groundwater seepage was encountered during drilling
at a depth of about 24 feet.

Boring B-2 was drilled on the southwest side of the tank. This boring is located about 22 feet
from the downhill side of the tank. Boring B-2 encountered about 2 feet of fill material over
bedrock, which appears to indicate the cut pad for the tank was widened along the downhill side
by placing fill over a benched slope. It is not likely that the fill extends beneath the tank. The fill
appeared to consist of fat clays that are consistent with native topsoils. The underlying bedrock
consists of olive brown and dark yellowish brown weathered shale/claystone interbedded with
sandstone layers of varying thickness to the bottom of the boring. There was no groundwaler
seepage nor free groundwater encountered in this boring.

DCM Engineering
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2.0 CONCLUSIONS AND RECOMMENDATIONS

2.1 Toundation Design Parameters

The Seminary tank rehabilitation project may require modification of the existing lank
foundations and rock anchors (the exact scope of modifications is not known to us at this time).
The following geotechnical engineering design parameters are for foundations constructed in
undisturbed bedrock.

Allowable bearing capacity for footings having a minimum
width of 12 inches and 2 minimum depth of embedment of 12
inches into undisturbed bedrock. 3,000 psT

An increase of 20% shall be allowed for each additional foot
of width or depth to a maximum value of 6000 psf.

Coefficient of friction between the base of the footing and
undisturbed bedrock. 0.40

Allowable Passive Pressure (equivalent fluid load) for 500 pef
footings against undisturbed bedrock.

Seismic Design Coefficients per 1997 UBC. Soil Type =§,
N,=13
Based on the Greenville fault (Type B) at less than 2 km from Ny=1.6
the site. C,=0.40N, = 0.52

C, =0.56N, = 0.90

2.2 Rock Anchors

The rock anchor performance test results verify the rock anchor capacity of 95 kips. Assuming a
drilled hole diameter of 4 inches, a bond length of 29 feet, and a capacity of 95 kips, the rock
anchorage bond stress is approximately 22 psi. At this time, we do not know if the rock anchors
were gravity grouted or pressure grouted. A bond stress of 22 psi is more consistent with
pressure grouting than gravity grouting.

If updated seismic evaluations of the Seminary tank determine that a small amount of additional
uplift resistance is needed from these rock anchors (e.g., less than 10%), we recommend that they
be performance tested to determine if the existing rock anchors have the desired capacity.
However, assuming that the rock anchorage bond stress is 22 psi, it is doubtful if there is much
additional capacity in these anchors, especially considering the bedrock is more shale/claystone
than sandstone. As such, if significant additional uplift resistance is needed, it will most likely

DCM Engineering
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be necessary to install additional rock anchors. New rock anchors can be designed using the
same criteria as the existing rock anchors.

3.0 LIMITATIONS

This report is to only be used for the Contra Costa Water District’s Seminary Tank Rehabilitation
project in Clayton, California. Recommendations provided in this report may require
reevaluation once the final scope of foundation rehabilitation is determined.

40 CLOSURE

We appreciate the opportunity to serve Brown & Caldwell and the Contra Casta Water District
on this project and trust that this report meets your needs and the needs of the Water District at
this time.

Very truly yours.

DCM ENGINEERING

No D Sl

Mark Sinclair
Staff Geologist

N
\\/\/ S\

David C. Mat\h\y
Principal Engineer
C.E. 28082

G.E. 569

Enclosures:  Plate I — Boring Location Map
Plate 2 — Geology Map
Plate 3 - Seismic Shaking Map
Appendix A (Plates A-] and A-2)
Appendix B (Log of Borings B-1 and B-2)
Appendix C (Lab Plates C-1 through C-3)
Appendix D (Corrosion Engineering Investigation Report)
Appendix E (Reference Borings and Test Pits by others)

1-4904-1 Seminary Tank
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SECTION E-3

FIELD EXPLORATION
Serminary Hill Site

The geological field exploration consisted of obtaining information about the
subsurface soil and rock conditions by drilling 2 small diameter borings. The drilling
program was performed and completed on October 15, 1991.

Our drilling contractor was Pitcher Drilling Co., from East Palo Alto, California.
Pitcher used a truck-mounted solid flight auger. The primary purpose of the borings was
to determine the depth of bedrock, the thickness and relative density of the surficial
materials, and general soil conditions for the tank site. Location of the borings was
coordinated with District Personnel prior to drilling.

All drilling operations were conducted under the direction of our field engineer. A
continuous field log of each boring was maintained, based upon recovered samples, behavior
and rate of penetration of the drill rig, and observation of the soil or rock cuttings being
augered out of the holes.

Sampling was performed at three to five foot intervals, using the Standard
Penetration Test (SPT). The sampler was driven with a 140-pound hammer falling 30
inches. SPT test were performed in accordance with ASTM Test Designation D-1586-64T.
The sampling resistance, measured in blows per foot of sampler penetration, or fraction
thereof, is shown on the logs adjacent to the appropriate sample. No coring was performed
in the bedrock. Drilling operations were stopped upon refusal of the auger (generally at a
depth of 8 to 10 feet). Cuttings were collected and examined to identify the bedrock type
in preparation of the logs of the borings. Foundation materials were found to be extremely
competent and no undisturbed sampling was necessary.

The samples were reviewed by our engineers and classified according to the Unified
Soil Classification (USC) System, in accordance with the lithographic classification presented
on Plate A-1. As the foundation material is very dense, most of the samples recovered were
disturbed by the sampling process and were not suitable for strength testing. However, the

GB-0-8.012



e high blowcounts obtained in the field confirm that the tank foundation is in a dense to very
- dense in-situ condition and has excellent bearing capacity. Explanations of the
s nomenclature and symbols presented on the logs of the borings are also presented on
— Plate A-1.

- SEMINARY GENERAL SITE DESCRIPTION

= The Seminary site is located on the southward facing slope of a ridge. The Seminary tank is

built on an excavated pad. The site is underlain by an interbedded sequence of sandstone and
shale. Rock is generally thin-bedded, dipping to the North at about 40 degrees, and weathered
- near the surface. Previous exploration with a backhoe (1965) indicate difficulties to excavate

below 5 to 8 foot depth. Original surficial soils varied in thickness from 1/2 to two feet.
- Sandstone near surface is generally quite fractured but hardens with depth. Shale is thin-
bedded and easily excavatable with a backhoe. Logs of backhoe pits excavated in 1965 are
included after the logs of borings.

GB-0-8.012
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BORING B-1 (Seminary)

DATE DRILLED: 10/15/91
ELEVATION: 654 Feet +

SYMBOLS DESCRIPTION

I SAMPLES

BROWN SANDSTONE, rust color streaking

Becomes harder

BROWN SANDSTONE, some interbedded shale present

NOTES:

1.
2.

Boring completed at a depth of 11 feet on 10/15/01.

Sampling resistance is measured in biows per foot required to drive the sampler
12 inches with a 140 Ib. hammer falling 30 inches after sampler has been seated
6 inches.

. Boring log indicates interpreted subsurface conditions only at the location and the

time the boring was drifled.

. For an explanation of terms used see the Soils Classitication Chart and Key to Test

Data.

. No groundwater encountered.

LOG OF BORING

Dames & Moore

15633-006-038

PLATE A-1
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BORING B-2 (seminary)

DATE DRILLED: 10/15/91
ELEVATION: 654 Feet +

SYMBOLS DESCRIPTION

BROWN TO OLIVE BROWN SANDSTONE, dry, hard, wire at approximately
6 inches, appears to be a welding electrode, (Fill)

BROWN SANDSTONE, dry, hard
Grading to a fine grained material - aimost siltstone

Drilling very difficuit @ 7.5 feet
Refusal

NOTES:

1.
2.

Boring completed at a depth of 8 feet on 10/15/91.

Sampling resistance is measured in blows per foot required to drive the sampler
12 inches with a 140 Ib. hammer falling 30 inches after sampler has been seated
6 inches.

. Boring log indicates interpreted subsurface conditions only at the location and the

time the boring was drilied.

. For an explanation of terms used see the Soils Classification Chart and Key to Test

Data.
No groundwater encountered.

LOG OF BORING

Dames & Moore

15633-006-038

PLATE A-2




TABLE B
SEMINARY NORTH RESERVOIR AND PUMP STATION SITRE
BACKHOE PIT LOGS

Pit No. Depth (feet) Description

1 o - 7 BEDROCK: SANDSTONE; light brown, dry, dense
to hard; digs easily to 5', then much harder.
Breaks out in angular fragments 6" to 18"
across below 5'. 2" of topsoil at surface,
bedrock crops out at surface near pit lo-
cation.

PR PR e e it ol ookt d

2 o - 7 TOPSOIL; Sandv Silty ClAY; red-brown, dry at.
surface to damp, hard to stiff; increasing
rock fragments with depth.

o 7 - 10 BEDROCK; interbedded SHALE and SANDSTONE;
green-gray to reddish-brown and light brown,
slightly damp, dense to hard; thin bedded,
sandstone comes out in blocks to l' across.

3 0 - 7% TOPSOIL; Sandy Silty CLAY; red-brown, dry
- at surface to damp, hard to stiff.

o 75 - 11 BEDROCK; interbedded SANDSTONE and SHALE;
light brown to red-brown, damp, dense to hard;
very well waathered to 10', then hard.

- > e - . - . = " = = = e e W e e e e A U e - e - e

4 o - 2 TOPSOIL: Sandy. Silty CLAY; red-brown, dry to
slightly damp, hard to stiff.

2 -10 BEDROCK; SHALE; green-brown, slightly damp,
- dense; thin-bedded, digs very easily. Few
sandstone interbeds 8' to 10°.

—_ 10 - 11 BEDROCK; SANDSTONE; light brown, slightly damp,
dense; breaks out fairly readily with backhoe.
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March 18, 2020
3010-1, L-32011

Mr. Kevin English

West Coast Home Builders, Inc.
4021 Port Chicago Highway
Concord, CA 94520

RE: Supplemental Geotechnical/Geological Peer Review
Oak Creek Canyon Project
Clayton, California

Dear Mr. English:

At your request, we performed a supplemental geotechnical and geological peer review of the new
documents we received for the proposed Oak Creek Canyon residential subdivision in Clayton,
California. This review is part of our overall peer review work for this project. The purpose of our peer
review analyses has been to evaluate whether the documents submitted conform to City standards and
generally accepted geotechnical and geological practices.

We previously reviewed other documents sent to us and summarized our review of these documents in
our letter to you dated February 25, 2020. In that letter, we indicated that additional materials should be
transmitted to complete our review. A response to our comments was submitted by your geotechnical
consultant (ENGEO) in their letter dated March 10, 2020.

It is our opinion that with the addition of the recent materials, the set of project documents we have now
reviewed substantially conforms to reasonable standard practices and City requirements regarding the
geotechnical aspects of the project. The project civil engineer (Isakson and Associates) is now apparently
completing the final project plans, and ENGEO notes several items that will be added to these plans in the
final stage. We believe these items are very straightforward, and we have confidence they will be added
to the plans; therefore, it is our opinion we do not need to review the final drawings. As noted in our
previous letter, ENGEOQ should provide the appropriate monitoring and testing during the geotechnical
aspects of site development. Their observations and test results should be provided in a construction
monitoring letter at the completion of the work.

This geotechnical peer review has been performed to provide technical advice to assist the City with its
discretionary permit decisions. Our services have been limited to an independent review of the referenced
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documents. The opinions and conclusions presented in this letter are made in accordance with generally
accepted geotechnical principles and practices. No other warranty, either expressed or implied, is made.

We trust this provides the information required at this time. If you have any questions, please call.

Very truly yours,

ALAN KROPP & ASSOCIATES JOYCE ASSOCIATES
Alan Kropp, G.E. James Joyce, CEG
Principal Engineer Principal Geologist
AK/JJ/ab

Copies: Addressee (PDF) — kenglish@discoverybuilders.com
Engeo, Attention: Ted Bayham (PDF) — tbayham@engeo.com

3010-1 Oak Creek Subdivision Supplemental Peer Review

ALAN KROPP

& ASSOCIATES, INC.





