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  2. ENGEO; Creek Setback Recommendations, Educational Building, Church of the 
Valley, San Ramon, California; January 22, 2018; Project Number 1035.000.000.  

Dear Mr. Ford: 
 
As requested, we reviewed the revised development plans for the proposed educational and 
memory care buildings located at the Church of the Valley site at 19001 San Ramon Valley 
Boulevard in San Ramon, California. Our review was to confirm that the findings, conclusions, 
and recommendations previously provided in our referenced reports remain applicable for the 
latest revised development plans. 
 
The revised development plans provided are dated May 23, 2018. We understand the latest 
revision of the development plans includes moving the two proposed buildings outside of the 
100-foot setback from Norris Creek, which passes through the site. As a result of this setback, 
the location and dimensions of the proposed buildings have been altered.  
 
Based on our review, it is our opinion that the findings, conclusions, and recommendations 
provided in our referenced reports remain applicable for the revised development plan. As 
discussed in our feasibility assessment, a design-level geotechnical exploration should be 
performed for the subject sites prior to detailed design. This study should include subsurface 
exploration and laboratory analyses to prepare design-level recommendations for site 
development and foundations. If you have any questions regarding the contents of this letter, 
please do not hesitate to contact us. 
 
Sincerely, 
 
ENGEO Incorporated 

 
 
 
Nick Serra, PE Josef J. Tootle, GE 
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Project No. 
1035.000.000 

 
October 13, 2017 
 
Mr. David Ford 
Fulcrum Real Estate Development 
336 Bon Air Center, #354 
Greenbrae, CA  94904 
 
Subject: Church of the Valley Educational and Memory Care Buildings  
 19001 San Ramon Valley Boulevard 
 San Ramon, California 
  

  GEOTECHNICAL FEASIBILITY ASSESSMENT  
   
Dear Mr. Ford: 
 
As requested, we prepared this geotechnical feasibility assessment for the proposed educational 
and memory care buildings at the Church of the Valley in San Ramon, California. The purpose of 
this study is to evaluate the feasibility for the development planning of the proposed buildings and 
discuss the potential geotechnical constraints at the site that could ultimately affect site 
development.  
 

1.0 SITE LOCATION AND PROJECT DESCRIPTION 
 
As shown in the vicinity map (Figure 1), the site is situated on the western side of the San Ramon 
Valley. The approximately 5.4-acre site is bounded by San Ramon Valley Boulevard to the 
northeast and one- to two-story residential structures on the remaining three sides. The site is 
currently occupied by two buildings including a church in the central portion and an administrative 
building in the northeastern portion of the site.  
 
For our use, we received a site plan prepared by Kier & Wright, dated April 2017. From review of 
the site plan and discussions with you, we understand the proposed development includes two 
buildings, concrete flatwork, paved driveway, playground equipment, and stormwater retention 
areas.  
 
Structural loads and grading are yet to be determined; however, we assume that only minor 
grading will be required. Further project information, such as preliminary building loads, if 
available, will assist in optimizing our design-level recommendations for the project. 
 
2.0 PREVIOUS GEOTECHNICAL AND GEOLOGICAL DOCUMENTS 
 
We previously performed a geotechnical investigation and fault study at the site in 1977. We 
summarize the findings of our previous reports below. 
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Soil Investigation (ENGEO, 1977) 
 
This report was prepared for construction of the two existing buildings at the site. At the time of 
the report, the surface conditions were relatively flat with a shallow creek trending 
northwest-southeast through the approximate center of the site. The site was primarily covered in 
weeds and grass, with trees along the creek bank. The exploration included drilling three borings 
at the site to depths ranging between 15 to 25 feet at the locations shown in Figure 2. The boring 
logs are included as an attachment in Appendix A. Laboratory testing, including unit weight, 
moisture content, Atterberg limits, and unconfined compressive strength, were performed. The 
laboratory results are included in Appendix B.   
 
The subsurface conditions encountered are generally very stiff silty clay to a depth of 3 to 6 feet 
below ground surface (bgs). The surficial silty clays are underlain by very stiff sandy clay with a 
layer thickness of 4 to 5 feet, underlain by very stiff to hard sandy clay and dense to very dense 
clayey sand with varying amounts of gravel. Groundwater was not encountered at the time of 
exploration to the maximum depth explored of approximately 25 feet. 
 
The near-surface clay has a plasticity index ranging from 17 to 22 which indicates a moderate 
expansion potential. The primary hazard identified was moderately expansive soil.  
 
Alquist-Priolo Investigation (ENGEO, 1977) 
 
Prior to 1977, the site was located within an Alquist-Priolo Special Studies Zone which required 
completion of a fault investigation. It should be noted the areas covered by the Alquist-Priolo 
Special Studies Zone were modified and moved west of and offsite after 1977.  
 
The 1977 report was prepared for the purpose of evaluating the potential for surface fault rupture 
within the project site. The investigation included review of literature and aerial photography, 
review of fault investigations performed for neighboring sites, performance of four magnetometer 
traverses across the site, and geologic review of the borings performed as part of the soil 
investigation. The report concluded “the portion of the site planned for immediate development is 
free of active faulting and that the potential for ground rupture is minimal.” 
 

3.0 FINDINGS 
 
3.1 SITE CONDITIONS 
 
The site slopes gently with an approximate elevation of 462 feet (NAVD88) in the northwest corner 
sloping to an approximate elevation of 452 feet (NAVD88) in the southeast corner. Two buildings 
currently occupy the site. A significant portion of the site is asphalt paved for parking. The 
remainder of the site is unoccupied and covered in grass and scattered trees. A creek historically 
crossed the center of the site trending northwest to southeast. A portion of this creek remains in 
the center of the site and is approximately 5 to 10 feet deep. Other portions of the historic creek 
have been diverted underground. A 60-inch storm drain enters the northwestern portion of the 
site and outlets to the existing creek. The creek then drains into another 60-inch-diameter storm 
drain at the southeastern portion of the site.  
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3.2 SUBSURFACE CONDITIONS 
 
Based on review of the boring logs previously performed in 1977, the subsurface generally 
consists of very stiff silty to sandy clay underlain by hard sandy clay and dense to very dense 
clayey sand with varying amounts of gravel.  
 
Additional exploration should be performed as part of the design-level exploration to evaluate 
subsurface conditions, particularly within the proposed building footprints.  
 
3.3 GROUNDWATER  
 
Groundwater was not encountered during the 1977 exploration, which included borings extending 
to a maximum depth of 25 feet bgs.  
 
3.4 PERCOLATION TESTING 
 
We performed one percolation test on September 22, 2017, at the location shown on Figure 2. 
The test location was excavated to a depth of 5.2 feet bgs using a 2¾-inch-diameter hand auger. 
The material at the bottom of the test hole was visually classified as sandy lean clay by our 
engineer. 

 
Preparation of the test hole included placing approximately 3 inches of pea gravel at the bottom 
of the test hole, placing a perforated 2-inch-diameter PVC drainpipe on top of the gravel, and 
backfilling the annulus with pea gravel to the surface. The hole was pre-soaked overnight prior to 
testing.   
 
To perform the percolation test, we placed 1 foot of water in the test hole and recorded the initial 
water column height. We then recorded the drop in water level over approximately 10-minute 
intervals for each test until approximately 6 inches of water was remaining in the test hole. This 
process was repeated until a relatively stable rate occurred.  
 
The results of our testing is summarized in the table below, which includes the hole depth and 
calculated percolation rate.  
 

TABLE 3.4-1:  Percolation Test Results 

TEST LOCATION 
HOLE DEPTH  

(feet) 
PERCOLATION RATE  

(min/in) 

1-P1 5.2 50 

 
The percolation rate reported above is based on the conditions at the location, depth, and time of 
the test. Actual percolation rates can be affected by changes in subsurface conditions, test 
methodology, time of year, and the rate and depth at which water is applied. 
 
3.5 GEOLOGY  
 
As shown in Figure 3, the site is mapped as surficial sediments (Qa) by Dibblee (2005). Dibblee 
describes the surficial sediments as alluvial gravel, sand, and clay of valley areas. These 
sediments were likely derived primarily from the hills to the west which consist of Orinda Formation 
(Tor). Orinda Formation is described as stream laid deposits which are weakly to moderately 
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lithified of mainly Pliocene age. It includes interbedded alluvial claystone, sandstone, and pebble 
conglomerate.  
 
3.6 SEISMICITY 
 
The State Mining and Geology Board considers faults that have had surface displacement within 
the last 11,000 years (Hart, 1992) to be active. The site is located in a region that contains 
numerous active faults.  The nearest active faults are summarized in the table below. 
 
TABLE 3.6-1: Active Faults Capable of Producing Significant Ground Shaking at the Site. Refer to Figure 5.  

FAULT NAME 
DISTANCE FROM SITE  

(miles) 
MAXIMUM MOMENT MAGNITUDE 

(ELLSWORTH) 

Calaveras 0.1 7.0 

Mount Diablo Thrust 3.9 6.7 

Hayward 8.4 7.3 

Green Valley 10.6 6.9 

Greenville 10.8 7.0 

Great Valley 19.5 6.7 

 
As shown in Figure 4, the site is mapped near the current Alquist-Priolo Earthquake Fault Zone 
which is located directly southwest of the site. However, the proposed development is not located 
within the mapped zone. Further discussion on the potential hazard associated with faulting is 
presented in Section 4.2.1.  
 

4.0 CONCLUSIONS 
 
From a geotechnical engineering viewpoint, in our opinion, the site is suitable for the proposed 
development, provided a design-level geotechnical exploration is performed and the 
recommendations provided within the future design-level geotechnical report are properly 
incorporated into the design plans and specifications.  
 
The primary geotechnical concern at the site identified during our feasibility study is moderately 
expansive soil and should be addressed in a site-specific manner during the project development. 
We summarize our preliminary conclusions below.  
 
4.1 EXPANSIVE SOIL 
 
The previous exploration identified potentially expansive clay near the surface of the site. The 
laboratory testing indicates that these soils exhibit moderate shrink/swell potential with variations 
in moisture content.  
 
Expansive soils change in volume with changes in moisture. They can shrink or swell and cause 
heaving and cracking of slabs-on-grade, pavements, and structures founded on shallow 
foundations. Building damage due to volume changes associated with expansive soils can be 
reduced by: (1) using a rigid mat foundation that is designed to resist the settlement and heave 
of expansive soil, (2) deepening the foundations to below the zone of moisture fluctuation, i.e. by 
using deep footings or drilled piers, and/or (3) using footings at normal shallow depths but 
bottomed on a layer of select fill having a low expansion potential.  
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Successful performance of structures on expansive soils requires special attention during 
construction. It is imperative that exposed soils be kept moist prior to placement of concrete for 
foundation construction. It can be difficult to remoisturize clayey soils without excavation, moisture 
conditioning, and recompaction. 
 
4.2 SEISMIC HAZARDS 
 
Potential seismic hazards resulting from a nearby moderate to major earthquake can generally 
be classified as primary and secondary. The primary effect is ground rupture, also called surface 
faulting. The common secondary seismic hazards include ground shaking and liquefaction. The 
following sections present a discussion of these hazards as they apply to the site. 
 
4.2.1 Ground Rupture  
 
As previously discussed, the site is located directly east of the current Alquist-Priolo Earthquake 
Fault Zone. Therefore, the proposed development is not located within the mapped zone as 
shown in Figure 4. Lastly, the fault study previously performed at the site concluded the 
development areas lacked evidence of active faulting. Based on these findings, fault rupture 
through the site is not anticipated. Notwithstanding the lack of historical evidence of active faulting 
within the planned building footprint, an external technical reviewer, through discretionary means 
could prescribe that additional validation of fault clearance be obtained within 50 feet beyond the 
limits of the Alquist-Priolo Earthquake Fault Zone. 

 
4.2.2 Ground Shaking 
 
An earthquake of moderate to high magnitude generated within the San Francisco Bay Region 
could cause considerable ground shaking at the site, similar to that which has occurred in the 
past. To mitigate the shaking effects, structures should be designed using sound engineering 
judgment and the current California Building Code (CBC) requirements, as a minimum. Seismic 
design provisions of current building codes generally prescribe minimum lateral forces, applied 
statically to the structure, combined with the gravity forces of 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. Therefore, structures 
should be able to: (1) resist minor earthquakes without damage, (2) resist moderate earthquakes 
without structural damage but with some nonstructural damage, and (3) resist major earthquakes 
without collapse but with some structural as well as nonstructural damage. Conformance to the 
current building code recommendations does not constitute any kind of guarantee that significant 
structural damage would not occur in the event of a maximum magnitude earthquake; however, 
it is reasonable to expect that a well-designed and well-constructed structure will not collapse or 
cause loss of life in a major earthquake (SEAOC, 1996). 

 
4.2.3 Liquefaction 
 
Soil liquefaction results from loss of strength during cyclic loading, such as imposed by 
earthquakes. Soil most susceptible to liquefaction is clean, loose, saturated, uniformly graded fine 
sand below the groundwater table. Empirical evidence indicates that loose fine-grained soil, 
including low plasticity silt and clay is also potentially liquefiable. When seismic ground shaking 
occurs, the soil is subjected to cyclic shear stresses that can cause excess hydrostatic pressures 
to develop and liquefaction of susceptible soil to occur. If liquefaction occurs and if the soil 
consolidates following liquefaction, then ground settlement and surface deformation may occur.  
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The borings previously performed at the site indicated the cohesionless soils encountered were 
generally dense to very dense. Additionally, groundwater was not encountered to a maximum 
depth of 25 feet bgs. For these reasons, it is our opinion the potential for liquefaction at the site is 
low.   
 
We recommend additional field exploration be performed within the proposed building footprints 
during the design-level study to confirm the findings of the 1977 report.    
 
4.2.4 2016 CBC Seismic Design Parameters 
 

The 2016 CBC utilizes design criteria set forth in the ASCE 7 Standard. Based on the findings 
of the 1977 report, the site class would be considered a Site Class D in accordance with the 
2016 CBC. We provide the 2016 CBC seismic design parameters in the table below, which include 
design spectral response acceleration parameters based on the mapped Risk-Targeted 
Maximum Considered Earthquake (MCER) spectral response acceleration parameters.  
 
TABLE 4.2.4-1:  2016 CBC Seismic Design Parameters 

PARAMETER VALUE 

Site Class D  

Mapped MCER Spectral Response Acceleration at Short Periods, SS (g) 2.4 

Mapped MCER Spectral Response Acceleration at 1-second Period, S1 (g) 0.9 

Site Coefficient, FA 1.0 

Site Coefficient, FV 1.5 

MCER Spectral Response Acceleration at Short Periods, SMS (g) 2.4 

MCER Spectral Response Acceleration at 1-second Period, SM1 (g) 1.4 

Design Spectral Response Acceleration at Short Periods, SDS (g) 1.6 

Design Spectral Response Acceleration at 1-second Period, SD1 (g) 0.9 

Mapped MCE Geometric Mean (MCEG) Peak Ground Acceleration, PGA (g) 0.94 

Site Coefficient, FPGA 1.0 

MCEG Peak Ground Acceleration adjusted for Site Class effects, PGAM (g) 0.94 

 
4.3 SOIL CORROSION POTENTIAL 
 
As part of the design-level exploration, we recommend an evaluation of the pH, resistivity, sulfate 
content, and chloride content of the near surface soil be performed. Determination of these values 
will assist evaluating the need for corrosion protection for buried metal piping and in design of 
foundation concrete.  
 

5.0 PRELIMINARY FOUNDATION OPTIONS 
 
Based on the findings of the 1977 report, we anticipate the proposed buildings can be supported 
on shallow foundations bearing on prepared native soil or engineered fill. The alternatives 
proposed for addressing the effects of the native expansive soil on building foundations will likely 
include post-tensioned mat foundations or conventional footings with slabs-on-grade and 
pre-saturation. 
 



 
Fulcrum Real Estate Development 1035.000.000 
Church of the Valley Educational and Memory Care Buildings October 13, 2017  
GEOTECHNICAL FEASIBILITY ASSESSMENT Page 7 
 

6.0 CLOSING 
 
We recommend that a design-level geotechnical exploration be performed for the subject site 
prior to detailed design. This study should include subsurface exploration and laboratory analyses 
to prepare design-level recommendations for site development and foundations. The 
geotechnical study should also include a reevaluation of the findings of this feasibility report. 
 
The comments provided in this report are professional opinions developed in accordance with 
current standards of geotechnical engineering practice; no warranty is expressed or implied. If 
you have any questions regarding our report, please do not hesitate to contact us. 
 
Sincerely, 
 
ENGEO Incorporated 
 
 
 
 
Nick Serra, PE Josef J. Tootle, GE   
ns/jjt/jf 
 
Attachments:  Figure 1 – Vicinity Map 
   Figure 2 – Site Plan 
   Figure 3 – Geologic Map 
   Figure 4 – Earthquake Fault Zone Map 
   Figure 5 – Regional Faulting and Seismicity 
   Appendix A – Boring Logs (ENGEO, 1977) 
   Appendix B – Laboratory Test Data (ENGEO, 1977) 
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APPENDIX A 
 

Boring Logs (ENGEO, 1977) 
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APPENDIX B 
 

Laboratory Test Data (ENGEO, 1977) 
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