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2149 O’Toole Avenue, Suite 30  |  San Jose, California 95131  |  p. 408.435.9000  |  www.ninyoandmoore.com


April 19, 2021 
Project No. 403995002 


Ms. Yael Marcus 
First Carbon Solutions - Michael Brandman Associates 
250 Commerce, Suite 250 
Irvine, California 92602 


Subject: Geotechnical Peer Review - Due Diligence Evaluation 
Proposed Residential Development  
2400-2440 San Ramon Boulevard 
San Ramon, California  95135 


Dear Ms. Marcus: 


In accordance with your request, Ninyo & Moore has conducted a peer review of the geotechnical due 


diligence evaluation report1 prepared by Rockridge Geotechnical for SummerHill Homes LLC for the 


subject site. The consultant report submitted for peer review indicates that current plans for 


redevelopment of the site are for a residential development that will consist of about 400 homes 


including a variety of detached row homes, detached courtyard homes, and attached townhomes. 


Redevelopment of the site will require demolition and clearing of existing office buildings, surface 


improvements and underground utilities, followed by regrading of the site to address expansive soils 


and site surface drainage. 


The purpose of our review was to provide a professional opinion regarding the consistency of the 


scope of the geotechnical assessment, and the conclusions and recommendations presented in the 


report with the current standard of practice for the geotechnical engineering profession as we 


understand the practice in the San Francisco Bay Area.  Our understanding of the geologic features in 


the region and locally, and the geotechnical characteristic of the geologic deposits at the site, that were 


considered in the course of our review, are based on Ninyo & Moore’s previously completed due 


diligence level evaluation of the site. 


1 Rockridge Geotechnical, 2020, “Final Report, Geotechnical Consultation during Due Diligence Evaluation, Proposed 
Residential Development, 2400-2440 Camino Ramon, San Ramon, California,” dated October 6, 2020, Project No. 
20-1916.
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DISCUSSION 


Rockridge Geotechnical identified two prior geotechnical studies conducted on the site.  The reports 


identified included a geotechnical design level report prepared by Harding Lawson Associates in 1983 


for the existing office building complex, and the feasibility level geotechnical evaluation by 


Ninyo & Moore in 2020.  Rockridge Geotechnical’s scope of work consisted of reviewing the existing 


subsurface data from the two previous geotechnical investigations at the site and performing 


engineering analyses to develop preliminary conclusions and recommendations.  They did not conduct 


subsurface exploration or laboratory testing on soil samples.  Rockridge Geotechnical’s report includes 


information regarding regional and local geologic considerations and hazards, along with preliminary 


recommendations for residential foundations, and construction considerations. 


The report included information regarding the regional and local geology, and identified known and 


potential geologic hazards that could impact development of the site.  Analysis of the liquefaction and 


cyclic densification potential of the site was performed by Rockridge Geotechnical using the CPT data 


collected during Ninyo & Moore’s evaluation of the site.  Preliminary recommendations for residential 


building foundations were provided in the report.  These included use of a conventionally reinforced 


concrete mat or a post-tensioned slab-on-grade.  There was no reference to either WRI/CRSI Design 


of Slab-On-Ground Foundations or PTI DC 10.5, which are specifically identified in the California 


Building Code Section 1808.6.2.  Rockridge Geotechnical provided seismic design parameters, 


developed based on the guidelines contained within ASCE 7-16.  Their analysis did not include a 


ground motion hazard analysis; seismic design parameters were developed with consideration of the 


exception to the requirement for performance of a ground motion hazard analysis, as provided in 


ASCE 7-16 Section 11.4.8.   


CONCLUSIONS AND RECOMMENDATIONS 


Geology and Geologic Hazards 


In general, the information regarding regional and local geology and identification of known or potential 


geologic hazards is consistent with current practices.  We did note that there was no reference to 


review of Regulatory Maps showing zones of required investigations.  We recommend that this be 


included in the design level geotechnical investigation report. 


Rockridge Geotechnical reported that their liquefaction analysis indicted that “there are several thin 


soil layers between depths of approximately 14 and 39 feet bgs that are susceptible to liquefaction 


during a major earthquake.  Most of the layers are less than two feet thick.”  We take no exception to 
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the analysis which was conducted using the software CLiq v3.0 or their conclusions regarding the 


potential impacts on the site.   


Seismic Design 


Rockridge Geotechnical identified liquefiable soils below the site.  When a site is determined to have 


liquefiable soils, the Site Class used in determining seismic design parameters would be Site Class F, 


not Site Class D as reported in Section 6.3 of the report.  We do not disagree with the use of Site Class 


D provided that an explanation justifying the classification is included. 


As noted above, Rockridge Geotechnical did not conduct a ground motion hazard analysis as 


stipulated in ASCE 7-16.  The seismic design parameters they provided were determined with 


consideration of the exception to the requirement for performance of a ground motion hazard analysis, 


as provided in ASCE 7-16 Section 11.4.8.  There may be some benefit to conducting ground motion 


hazard analysis.  This should be discussed with the project Structural Engineer at the time of 


performance of a design level geotechnical investigation.  


Foundations 


Rockridge identified two potential foundation types that are common practice for residential 


construction and where expansive soils are present; deepened spread footings and stiffened shallow 


foundations (slabs-on-grade).  Preliminary design parameters consisting of modulus of subgrade 


reaction and allowable bearing pressures were provided for conventionally reinforced concrete mat 


foundations.  Preliminary design parameters for post-tensioned slabs-on-grade consisting of Edge 


Moisture Variation Distances (em) and Differential Soil Movement (ym) values were provided.  The 


Suction Variance at Ground (pF) was also provided. 


California Building Code Section 1808.6.2. stipulates that “nonprestressed slabs-on-ground, mat or 


raft foundations on expansive soils shall be designed in accordance with WRI/CRSI Design of Slab-


On-Ground Foundations and post-tensioned slab-on-ground, mat or raft foundations on expansive 


soils shall be designed in accordance with PTI DC 10.5. It shall be permitted to analyze and design 


such slabs by other methods that account for soil-structure interaction, the deformed shape of the soil 


support, the plate or stiffened plate action of the slab as well as both center lift and edge lift conditions. 


Such alternative methods shall be rational and the basis for all aspects and parameters of the method 


shall be available for peer review.   


With regard to the design parameters provided for the conventionally reinforced concrete mat, 


WRI/CRSI Design of Slab-On-Ground Foundations discussed determination of moments, shears and 
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deflections with consideration of edge cantilever and unsupported interior spans.  Cantilever and 


unsupported interior span lengths were not provided in the report.  It has been our experience that 


simply providing a modulus of subgrade reaction may be insufficient, particularly where a center left 


condition occurs.  A more detailed discussion of the design recommendations and performance of a 


conventionally reinforced mat should be provided in the design level geotechnical report. 


We conducted our own analysis to determine preliminary design parameters for post-tensioned slab-


on-grade (ground) foundations. Our analysis was conducted in accordance with Post-Tensioning 


Institute publication PTI DC 10.5.  Our findings with respect to the design parameters Edge Moisture 


Variation Distances (em) and Differential Soil Movement (ym) values were similar to those calculated by 


Rockridge Geotechnical.  Thus, we take no excpetion to the preliminary recommendations made by 


Rockridge Geotechnical.  We did find that the value of Suction Variance at Ground (pF) was beyond 


the range expected.  This value should be reviewed, and if found correct, explained in the design level 


geotechnical report. 


LIMITATIONS 


Our services were provided in accordance with the local standard of practice at the time of service. No 


warranty, express or implied, is made with regard to the instrument of services (report) prepared by 


Rockridge Geotechnical or our services.   


Respectfully,  
NINYO & MOORE 


Gregory J. Ruf, PE, GE 
Principal Engineer 


GJR/gvr 


April 19, 2021
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October 6, 2020 
Project No. 20-1916 
 
Mr. Justin Hu 
Associate Development Manager 
SummerHill Apartment Communities  
777 S. California Avenue 
Palo Alto, California 94304 
 
Subject: Final Report 
  Geotechnical Consultation during Due Diligence Evaluation  


Proposed Residential Development  
  2400-2440 Camino Ramon 
  San Ramon, California 
 
Dear Mr. Hu: 


We are pleased to present our geotechnical consultation report, dated October 6, 2020 for 
the proposed residential development to be constructed at Bishop Ranch 6, 2400-2440 
Camino Ramon in San Ramon, California.  Two geotechnical investigations were 
previously performed at this site.  A geotechnical feasibility study prepared by Ninyo & 
Moore (N&M), dated July 2, 2020, and a soils investigation report prepared by Harding 
Lawson Associates (HLA), dated May 16, 1983.  We relied on the boring logs, cone 
penetration test (CPT) data, and laboratory test data provided in these reports in 
developing the conclusions and recommendations presented in our report.  


The project site is a relatively level, irregular-shaped lot consisting of four parcels 
encompassing approximately 31 acres.  It is currently occupied with three 3-story office 
buildings, asphalt surface parking, and landscaping.  The site is bordered by Norris 
Canyon Road to the northwest, Camino Ramon to the northeast, Executive Parkway to 
the southeast, and an undeveloped lot and parking for commercial developments to the 
southwest.  We understand the proposed development consists of about 400 homes 
including a variety of detached row homes, detached courtyard homes, and attached town 
homes.  The proposed development also includes several green spaces and parks and 
private streets. 


Based on our review of the existing subsurface data and our engineering analyses 
performed using the existing CPT data, we conclude there are no major geotechnical 
issues that would preclude development of the site as proposed.  The primary 
geotechnical issues affecting the proposed development are: 1) the presence of 
moderately to highly expansive near-surface soil, and 2) the presence of variable 
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thicknesses of select fill across the site.  Foundation alternatives for sites underlain by 
moderately to highly expansive clay include deepened spread footings and stiffened 
shallow foundations such as a conventionally reinforced concrete mat or a post-tensioned 
(P-T) slab-on-grade.  Based on our experience with similar structures and soil conditions, 
we preliminarily conclude the most appropriate foundation types for the proposed 
buildings would be either a conventionally reinforced mat foundation or a P-T slab 
bearing on at least one foot of on-site select fill or lime-treated on-site clay.   


Our preliminary geotechnical consultation consisted of a limited subsurface exploration 
by others.  Prior to final design, a final geotechnical investigation should be performed to 
fill in data gaps of subsurface conditions and provide final conclusions and 
recommendations regarding the geotechnical aspects of the project. 


We appreciate the opportunity to provide our services to you on this project.  If you have 
any questions, please call. 


Sincerely yours, 
ROCKRIDGE GEOTECHNICAL, INC. 
                    


 


  
Darcie Maffioli, P.E., G.E.   Craig S. Shields, P.E., G.E. 
Senior Project Engineer   Principal Geotechnical Engineer 
 
Enclosure 
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GEOTECHNICAL CONSULTATION 
DURING DUE DILIGENCE EVALUATION  


PROPOSED RESIDENTIAL DEVELOPMENT  
2400-2440 CAMINO RAMON  


San Ramon, California 


1.0 INTRODUCTION 


This report presents the results of the geotechnical consultation provided by Rockridge 


Geotechnical, Inc. for the proposed residential development to be constructed at 2400-2440 


Camino Ramon in San Ramon, California.  The site is on the western side of Camino Ramon 


between Norris Canyon Road and Executive Parkway, as shown on the Site Location Map, 


Figure 1. 


The site is bordered by Norris Canyon Road to the northwest, Camino Ramon to the northeast, 


Executive Parkway to the southeast, and an undeveloped lot and parking for commercial 


developments to the southwest.  The parcel encompasses approximately 31 acres.  The site is 


currently occupied with three 3-story office buildings in the center of the site with asphalt 


surface parking and landscaping surrounding the buildings.   


Current plans are to demolish the existing buildings and asphalt surface parking to construct a 


residential development that consists of about 400 homes including a variety of detached row 


homes, detached courtyard homes, and attached townhomes.  For estimating settlements of the 


proposed structures, we have conservatively assumed an average bearing pressure of 500 pounds 


per square foot (psf) over the footprint of the structures. 


2.0 SCOPE OF SERVICES 


Our consultation is being provided in accordance with our proposal dated September 1, 2020 and 


our Professional Services Agreement with SummerHill Homes LLC, dated September 2, 2020.  


Our scope of work consisted of reviewing the existing subsurface data from previous 


geotechnical investigations at the site and performing engineering analyses to develop 


preliminary conclusions and recommendations regarding: 
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 the most appropriate foundation type(s) for the proposed structures 


 preliminary design criteria for the recommended foundation type(s) 


 estimates of foundation settlement 


 design groundwater level 


 site seismicity and seismic hazards, including the potential for liquefaction and 
liquefaction-induced ground failure 


 2019 California Building Code (CBC) site class and design spectral response 
acceleration parameters 


 construction considerations. 


3.0 PREVIOUS GEOTECHNICAL INVESTIGATIONS 


A geotechnical investigation for the construction of the existing development was performed by 


Harding Lawson Associates (HLA), the results of which were presented in a report titled Soil 


Investigation, Parkside Plaza, San Ramon, California, dated May 16, 1983.  As part of their 


investigation, HLA drilled five borings, designated as 1 through 5, to depths of approximately 30 


feet below ground surface (bgs) at the approximate locations shown on the Site Plan, Figure 2.  


Logs of the borings are included in Appendix A.  Laboratory testing included moisture content, 


dry density, shear strength, and Atterberg Limits.  The laboratory testing results are presented on 


the boring logs.  


More recently, a geotechnical investigation was performed at this project site by Ninyo and 


Moore (N&M), the results of which were presented in a report titled Feasibility Level 


Geotechnical Evaluation, Bishop Ranch 6, Proposed Future Residential Development, Camino 


Ramon Between Norris Canyon Road and Executive Parkway, San Ramon, California, dated 


July 2, 2020.  As part of their investigation, N&M advanced six cone penetration tests (CPTs), 


designated CPT-1 through CPT-6, and drilled six borings, designated as B-1 through B-6, on the 


subject property at the approximate locations shown on the Site Plan, Figure 2.  The CPTs were 


each advanced to a depth of 50 feet below the ground surface (bgs) and borings were drilled to 


depths ranging from 15 to 20 feet the bgs.  The CPTs were performed with a 25-ton truck-


mounted CPT rig equipped with a cone with a base area of 15 square centimeters.  The borings 
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were drilled using a truck-mounted drill rig equipped with eight-inch-diameter hollow-stem 


augers.  Soil samples were obtained using a split-barrel sampler with a 3.0-inch outside diameter 


and 2.5-inch inside diameter, lined with 2.43-inch inside diameter tubes.  The samplers were 


driven with a 140-pound, automatic downhole hammer falling 30 inches per drop.  The hammer 


blows required to drive the samplers 12 inches and are presented on the boring logs.  The blow 


counts presented on the boring logs are raw blow counts that have not been corrected.  


N&M also performed laboratory tests on selected samples from the borings to measure moisture 


content, dry density, gradation, Atterberg limits, and corrosivity.  The logs of the borings and 


CPTs and the results of laboratory tests performed by N&M are presented in Appendices B and 


C of this report, respectively. 


4.0 SITE AND SUBSURFACE CONDITIONS  


The current development consists of three 3-story office buildings surrounded by asphalt-paved 


surface parking lots, landscaping, and concrete flatwork.  The geotechnical report by HLA 


indicates that cuts of 2 to 3 feet and fills to about 6 feet were planned.  Currently, the parking lots 


surrounding the buildings slope gently down away from the buildings.  We reviewed the 


structural plans for the original development by GFDS Engineers (1983) and the civil plans by 


Bryan & Murphy Associates, Inc. (1983).  The plans call for the existing buildings to have four-


inch-thick concrete slab-on-grade floors underlain by two inches of sand, four inches of crushed 


rock capillary break, and 24 inches of select fill.  Select fill extends approximately seven feet 


around the perimeter of the building.  The foundation system for the existing buildings consists 


of a continuous footing around the building perimeter and isolated spread footings beneath 


interior columns.  The bottom of the continuous perimeter footing is approximately three feet 


below the finished floor elevation.  Internal columns are founded up to 3-1/2 feet below the 


finished floor elevation.  Plans call for the existing asphalt pavements to be underlain by eight 


inches of Class 2 aggregate base.  Sidewalks are underlain by four inches of crushed rock.   


The regional geology map prepared by Graymer (2006), a portion of which is presented on 


Figure 3, indicates the site is underlain by Pleistocene-age alluvium (Qpa).  The results of the 
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borings and CPTs previously advanced by others indicate the site is underlain by alluvium 


consisting of stiff to hard clay with varying sand content interbedded with thin layers of loose to 


medium dense clayey sand layers that extend to the maximum depth explored of 50 feet bgs.  


The original grading plans for the development and the N&M boring logs indicate there is up to 


approximately six feet of existing fill blanketing the native alluvium in portions of the site.  


Based on our review of the logs of the N&M borings and CPTs, the existing fill appears to be 


well compacted.  


Atterberg limits tests by N&M and HLA on samples of the near-surface clay indicates it is 


moderately to highly expansive1 with a plasticity indexes (PIs) ranging from 14 to 30.    


Groundwater was measured during the HLA investigation at a depth of approximately 10 feet in 


Boring 1 after leaving the boring open for approximately six hours after completion on April 19, 


1983.  The log of HLA Boring 1 indicates the ground surface at the boring location was at 466 


feet (Mean Sea Level datum).  Groundwater was measured in the other HLA borings 


immediately after drilling and the measurements ranged from depths of about 7 to 12 feet bgs.  


HLA noted that these water levels may indicate a perched condition because water well data near 


the site indicate water levels of about 40 feet deep at the time of their report.  


Groundwater was measured in the CPTs and borings during the N&M investigation at depths of 


about 14 to 20 feet bgs; however, the borings and CPT holes were backfilled with neat cement 


grout on the same day they were advanced and, therefore, the measurements may not represent a 


stabilized groundwater level.   


Based on the available groundwater data, including monitoring wells in the site vicinity, we 


estimate the historic high groundwater is about 14 feet below the finished floor elevation for the 


existing buildings. 


 
1  Highly expansive soil undergoes large volume changes with changes in moisture content. 
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5.0 SEISMIC CONSIDERATIONS 


The San Francisco Bay Area is considered to be one of the most seismically active regions in the 


world.  The results of our evaluation regarding seismic considerations for the project site are 


presented in the following sections. 


5.1 Regional Seismicity and Faulting 


The site is in the Coast Ranges geomorphic province of California that is characterized by 


northwest-trending valleys and ridges.  These topographic features are controlled by folds and 


faults that resulted from the collision of the Farallon plate and North American plate and 


subsequent strike-slip faulting along the San Andreas fault system.  The San Andreas fault is 


more than 600 miles long from Point Arena in the north to the Gulf of California in the south.  


The Coast Ranges province is bounded on the east by the Great Valley and on the west by the 


Pacific Ocean. 


The major active faults in the area are the Calaveras, Mount Diablo Thrust, and Hayward faults.  


These and other faults in the region are shown on Figure 3.  For these and other active faults 


within a 50-kilometer radius of the site, the distance from the site and estimated characteristic 


moment magnitude2  [Peterson et al. (2014) & Thompson et al. (2016)] are summarized in Table 


1. These references are based on the Third Uniform California Earthquake Rupture Forecast 


(UCERF3), prepared by Field et al. (2013). 


 
2 Moment magnitude is an energy-based scale and provides a physically meaningful measure of the 


size of a faulting event.  Moment magnitude is directly related to average slip and fault rupture area.  
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TABLE 1 
Regional Faults and Seismicity 


Fault Segment 
Approximate 
Distance from 


Site (km) 


Direction 
from Site 


Characteristic 
Moment 


Magnitude 


Total Calaveras (CN+CC+CS+CE) 0.8 Southwest 7.43 
Calaveras (North, CN) 0.8 Southwest 6.86 


Mount Diablo Thrust North CFM 2.8 Northeast 6.72 
Mount Diablo Thrust 4.6 Northeast 6.67 


Mount Diablo Thrust South 5.5 East 6.50 
Greenville (North) 14 Northeast 6.86 


Clayton 14 Northeast 6.57 
Concord 14 North 6.45 


Total Hayward + Rodgers Creek 
(RC+HN+HS+HE) 


15 West 7.58 


Hayward (South, HS) 15 West 7.00 
Hayward (North, HN) 19 West 6.90 


Las Positas 23 Southeast 6.50 
Great Valley 06 (Midland alt1) 29 East 7.27 


Great Valley 05  
(Pittsburg - Kirby Hills alt2) 


29 Northeast 6.66 


Great Valley 05  
(Pittsburg - Kirby Hills alt1) 


30 North 6.60 


Great Valley 06 (Midland alt2) 31 East 7.12 
Green Valley 32 North 6.30 


Calaveras (Central, CC) 37 Southeast 6.85 
Great Valley 07 (Orestimba) 39 East 6.82 


Hayward (Extension, HE) 44 Southeast 6.18 
Total North San Andreas 
(SAO+SAN+SAP+SAS) 


45 West 8.04 


North San Andreas  
(Peninsula, SAP) 


45 West 7.38 


Monte Vista - Shannon 45 Southwest 7.14 
Greenville (South) 48 Southeast 6.64 


 


Since 1800, four major earthquakes have been recorded on the North San Andreas Fault.  In 


1836, an earthquake with an estimated maximum intensity of VII on the Modified Mercalli 


(MM) scale occurred east of Monterey Bay on the San Andreas Fault  (Toppozada and Borchardt 


1998).  The estimated Moment magnitude, Mw, for this earthquake is about 6.25.  In 1838, an 


earthquake occurred with an estimated intensity of about VIII-IX (MM), corresponding to an Mw 


of about 7.5.  The San Francisco Earthquake of 1906 caused the most significant damage in the 
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history of the Bay Area in terms of loss of lives and property damage.  This earthquake created a 


surface rupture along the San Andreas Fault from Shelter Cove to San Juan Bautista 


approximately 470 kilometers in length.  It had a maximum intensity of XI (MM), an Mw of 


about 7.9, and was felt 560 kilometers away in Oregon, Nevada, and Los Angeles.  The Loma 


Prieta Earthquake of October 17, 1989 had an Mw of 6.9 and occurred about 82 kilometers south 


of the site.  On August 24, 2014, an earthquake with an estimated maximum intensity of VIII 


(severe) on the MM scale occurred on the West Napa fault.  This earthquake was the largest 


earthquake event in the San Francisco Bay Area since the Loma Prieta Earthquake.  The Mw of 


the 2014 South Napa Earthquake was 6.0.   


In 1868, an earthquake with an estimated maximum intensity of X on the MM scale occurred on 


the southern segment (between San Leandro and Fremont) of the Hayward Fault.  The estimated 


Mw for the earthquake is 7.0.  In 1861, an earthquake of unknown magnitude (probably an Mw of 


about 6.5) was reported on the Calaveras Fault.  The most recent significant earthquake on this 


fault was the 1984 Morgan Hill earthquake (Mw = 6.2). 


As part of the UCERF3 project, researchers estimated that the probability of at least one MW ≥ 


6.7 earthquake occurring the greater San Francisco Bay Area during a 30-year period (starting in 


2014) is 72 percent.  The highest probabilities are assigned to the sections of the Hayward 


(South), Calaveras (Central), and the North San Andreas (Santa Cruz Mountains) faults.  The 


respective probabilities are approximately 25, 21, and 17 percent.  
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5.2 Geologic Hazards 


Because the project site in in a seismically active region, we evaluated the potential for 


earthquake-induced geologic hazards, including ground shaking, ground surface rupture, 


liquefaction3, lateral spreading4 and cyclic densification.5  We used the results of our field 


investigation to evaluate the potential of these phenomena occurring at the project site.   


5.2.1 Ground Shaking 


The seismicity of the site is governed by the activity of the Calaveras fault, although ground 


shaking from future earthquakes on other faults, including the Diablo Thrust and Hayward faults, 


will also be felt at the site.  The intensity of earthquake ground motion at the site will depend 


upon the characteristics of the generating fault, distance to the earthquake epicenter, and 


magnitude and duration of the earthquake.  We judge that strong to very strong ground shaking 


could occur at the site during a large earthquake on one of the nearby faults.   


5.2.2 Ground Surface Rupture 


Historically, ground surface displacements closely follow the trace of geologically young faults.  


The site is not within an Earthquake Fault Zone, as defined by the Alquist-Priolo Earthquake 


Fault Zoning Act, and no known active or potentially active faults exist on the site.  We, 


therefore, conclude the risk of fault offset at the site from a known active fault is very low.  In a 


seismically active area, the remote possibility exists for future faulting in areas where no faults 


previously existed; however, we conclude the risk of surface faulting and consequent secondary 


ground failure from previously unknown faults is also very low. 


 
3 Liquefaction is a phenomenon where loose, saturated, cohesionless soil experiences temporary 


reduction in strength during cyclic loading such as that produced by earthquakes. 
4 Lateral spreading is a phenomenon in which surficial soil displaces along a shear zone that has 


formed within an underlying liquefied layer.  Upon reaching mobilization, the surficial blocks are 
transported downslope or in the direction of a free face by earthquake and gravitational forces. 


5 Cyclic densification is a phenomenon in which non-saturated, cohesionless soil is compacted by 
earthquake vibrations, causing ground-surface settlement. 
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5.2.3 Liquefaction and Associated Hazards 


When a saturated, cohesionless soil liquefies, it experiences a temporary loss of shear strength 


created by a transient rise in excess pore pressure generated by strong ground motion.  Soil 


susceptible to liquefaction includes loose to medium dense sand and gravel, low-plasticity silt, 


and some low-plasticity clay deposits.  Flow failure, lateral spreading, differential settlement, 


loss of bearing strength, ground fissures, and sand boils are evidence of excess pore pressure 


generation and liquefaction.  Regional studies of liquefaction susceptibility (Witter et al., 2006) 


indicate the liquefaction susceptibility of the soil underlying the site is moderate (see Figure 5). 


Liquefaction susceptibility was assessed using the software CLiq v3.0 (GeoLogismiki, 2020).  


CLiq uses measured field CPT data and assesses liquefaction potential, including post-


earthquake vertical settlement, given a user-defined earthquake magnitude and peak ground 


acceleration (PGA).  We performed a liquefaction triggering analysis using the CPTs by N&M in 


accordance with the methodology by Boulanger and Idriss (2014).  We also used the relationship 


proposed by Zhang, Robertson, and Brachman (2002) to estimate post-liquefaction volumetric 


strains and corresponding ground surface settlement; a relationship that is an extension of the 


work by Ishihara and Yoshimine (1992). 


Our analyses were performed using a high groundwater depth of 14 feet bgs.  In accordance with 


the 2019 CBC, we used a peak ground acceleration of 0.95 times gravity (g) in our liquefaction 


evaluation; this peak ground acceleration is consistent with the Maximum Considered 


Earthquake Geometric Mean (MCEG) peak ground acceleration adjusted for site effects (PGAM).  


We also used a moment magnitude 7.43 earthquake, which is consistent with the characteristic 


moment magnitude for the Total Calaveras fault, as presented in Table 1. 


Our liquefaction analyses indicate there are several thin soil layers between depths of 


approximately 14 and 39 feet bgs that are susceptible to liquefaction during a major earthquake.  


Most of the layers are less than two feet thick.  Based on the results of our analyses, we estimate 


total “free-field” ground settlement associated with liquefaction after an MCE event generating a 
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PGAM of 0.95g will be less than 1/2 inch and differential settlement will be less than 


approximately 1/4 inch over a horizontal distance of 30 feet.   


The potential for liquefaction-induced ground failure depends on the thickness of the liquefiable 


soil layer relative to the thickness of the overlying non-liquefiable material.  Ishihara (1985) 


presented empirical relationship that provides criteria that can be used to evaluate whether 


liquefaction-induced ground failure, such as sand boils, would be expected to occur under a 


given level of shaking for a liquefiable layer of given thickness overlain by a resistant, or 


protective, surficial layer.   


Where evaluated, the potentially liquefiable soil layers encountered in the CPTs are relatively 


thin and are at least 14 feet bgs.  Considering the uppermost potentially liquefiable layers are 


relatively thin (less than two feet thick) and covered by at least 14 feet of non-liquefiable soil 


(stiff to very stiff clay), we conclude the potential for surface manifestation of the liquefaction, 


as well as the reduction of bearing capacity for shallow foundations, to be very low. 


Considering the relatively flat site grades and the absence of a free face in the site topography, as 


well as the depth and relative thickness of the potentially liquefiable layers, we conclude the risk 


of lateral spreading is low. 


5.2.4 Cyclic Densification 


Cyclic densification (also referred to as differential compaction) of non-saturated sand (sand 


above groundwater table) can occur during an earthquake, resulting in settlement of the ground 


surface and overlying improvements.  The CPTs and borings indicate the soil above the 


groundwater at the site is not susceptible to cyclic densification due to its cohesion.  


Accordingly, we conclude the potential for ground surface settlement resulting from cyclic 


densification is low. 
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6.0 PRELIMINARY CONCLUSIONS AND RECOMMENDATIONS 


Based on the results of our engineering analyses using the data from the CPTs, we conclude 


there are no major geotechnical or geological issues that would preclude development of the site 


as proposed.  The primary geotechnical issues affecting the proposed development are: 1) the 


presence of moderately to highly expansive near-surface soil, and 2) the presence of variable 


thicknesses of select fill across the site.  Our preliminary conclusions and recommendations to 


address these issues and other geotechnical aspects of the project are presented in the following 


sections. 


6.1 Expansive Soil 


The site is underlain by near-surface soil that is moderately to highly expansive.  Highly 


expansive near-surface soil is subject to large volume changes during fluctuations in moisture 


content.  These volume changes can cause movement and cracking of foundations, pavements, 


and slabs.  Therefore, foundations, pavements, and slabs should be designed and constructed to 


resist the effects of the expansive soil.  In general, the effects of expansive soil can be mitigated 


by moisture-conditioning the expansive soil, providing non-expansive fill below slabs, and either 


supporting foundations below the zone of severe moisture change or by providing a stiff, shallow 


foundation that can limit deformation of the superstructure as the underlying soil shrinks and 


swells.   


In addition, at highly expansive soil sites it is critical to properly manage surface and subsurface 


drainage to prevent water from collecting beneath pavements and slabs or behind below-grade 


walls, where it can lead to swelling and shrinking of the subgrade soil and can cause subgrade 


instability under vehicular loads.  If permeable pavements, tree wells, irrigated landscaped zones, 


and storm water infiltration basins will be constructed in close proximity to the proposed 


buildings, they should incorporate design elements that prevent saturation of the soil behind 


below-grade walls and soil adjacent to and below building foundations.  While the objective of 


permeable pavement systems and infiltration basins is to allow for water storage and infiltration, 


we conclude that infiltration into the subgrade soil is not feasible at this site due to the low 
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permeability of the highly expansive clay.  Furthermore, from a geotechnical standpoint, water 


should not be allowed to collect alongside or beneath the building foundations, pavements and 


flatwork.  This can be achieved by providing subdrain systems beneath permeable surfaces and 


installing vertical barriers between permeable surfaces underlain by subdrains and non-


permeable surfaces underlain by conventional aggregate base.   


6.2 Foundations and Settlement 


Selection of a suitable foundation system for the proposed buildings is controlled by the presence 


of moderately to highly expansive near-surface soil, which is subject to volume changes during 


seasonal fluctuations in moisture content.  These volume changes can cause cracking of 


foundations and slabs.  Therefore, foundations and slabs should be designed and constructed to 


resist the effects of the expansive clay.  These effects can be mitigated by moisture-conditioning 


the expansive soil, providing non-expansive fill below interior and exterior slabs, and either 


supporting foundations below the zone of severe moisture change or providing a stiff, shallow 


foundation that can limit deformation of the superstructure as the underlying soil shrinks and 


swells.   


Foundation alternatives for sites underlain by moderately to highly expansive clay include 


deepened spread footings and stiffened shallow foundations such as a conventionally reinforced 


concrete mat or a post-tensioned (P-T) slab-on-grade.  Based on our experience with similar 


structures and soil conditions, we preliminarily conclude the most appropriate foundation types 


for the proposed buildings would be either a conventionally reinforced mat foundation or a P-T 


slab bearing on at least one foot of on-site select fill or lime-treated on-site clay.  Based on the 


existing civil plans, we understand that there is approximately 24 inches of select fill beneath the 


current buildings that can be reused as select fill beneath the proposed buildings.  In addition, the 


Class 2 aggregate base beneath the existing parking lots can be stripped and stockpiled for use as 


select fill.  Although the existing fill consisting of on-site clay that was placed during 


construction of the existing office park is not suitable for use as select fill, we preliminarily 


conclude the existing fill will provide suitable support for the proposed buildings, pavements, 
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and flatwork.  This preliminary conclusion should be confirmed with additional exploration 


points during a supplemental investigation. 


For mat design, we preliminarily recommend using a modulus of subgrade reaction of 30 pounds 


per cubic inch (pci) for dead-plus-live loads.  This value has already been scaled to consider the 


plan dimensions of the foundation and may be increased by 50 percent for total load conditions. 


We expect the average bearing stress under the mat to be low; however, concentrated stresses 


will occur at column locations and at the edges of the mat.  The mat should be designed to 


impose a maximum dead-plus-live bearing pressure of 3,000 pounds per square foot (psf) on the 


foundation subgrade soil.  This pressure may be increased by one-third for total load conditions.  


Assuming the mat is supported on a vapor retarder, a friction factor of 0.20 may be used to 


compute base friction.  Where the mat foundation is supported directly on soil, a friction factor 


of 0.30 may be used.  To compute lateral resistance from passive pressure against the sides of the 


mat, we recommend using an equivalent fluid weight of 300 pcf; the upper foot of soil should be 


ignored unless confined by a slab or pavement. The values for friction coefficient and passive 


pressure include a factor of safety of 1.5. 


Table 2 presents preliminary design parameters for P-T slab foundations based on the surficial 


laboratory testing performed by N&M.  The allowable bearing pressure, friction factor and 


passive pressure for mat foundations presented above may also be used for P-T slabs. 
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TABLE 2 
Preliminary P-T Slab Design Parameters 


Parameter Value 


Thornwaite Moisture Index -20 


Edge moisture variation distance 
               edge lift 
              center lift 


 
4.5 feet 
9.0 feet 


Percentage fines (B-5 at 1.5 feet) 68% 


Percentage of clay (B-5 at 1.5 feet) 24% 


Liquid limit 36% 


Plasticity Index 23% 


Suction Variance at Ground 1.5 pF 


Soil differential movement 
           edge lift 


           center lift 


 
1.4 inches 
0.9 inches 


 


We preliminarily estimate total settlement of the proposed buildings supported on a P-T slab or 


mat bearing on select fill will not exceed 3/4 inch and differential settlement will be less than 1/2 


inch over a horizontal distance of 30 feet.  Most of the settlement under static loading will occur 


during construction.   


6.3 Seismic Design 


The latitude and longitude of the site are 37.7718° and -121.9646°, respectively.  For design in 


accordance with 2019 CBC, we preliminarily recommend the following: 


 Site Class D 


 SS = 2.000, S1 = 0.737g 


The 2019 CBC is based on the guidelines contained within ASCE 7-16 which stipulate that 


where S1 is greater than 0.2 times gravity (g) for Site Class D, a ground motion hazard analysis is 


needed unless the seismic response coefficient (Cs) value will be calculated as outlined in 
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Section 11.4.8, Exception 2.  Assuming the Cs value will be calculated as outlined in Section 


11.4.8, Exception 2, we recommend the following seismic design parameters: 


 Fa = 1.0, Fv = 1.7 


 SMS = 2.000g, SM1 = 1.253g 


 SDS = 1.333, SD1 = 0.835g 


 Seismic Design Category D for Risk Factors I, II, and III 


Depending on the structural design methodology and fundamental period of the proposed 


building, it may be advantageous to perform a site-specific ground motion hazard analysis (the 


project structural engineer should confirm).  We can perform a ground motion hazard analysis 


upon request.   


6.4 Construction Considerations 


If site grading is performed during the rainy season, repeated loads by heavy equipment will 


reduce the strength of the surficial soil and decrease its ability to resist deformation; this 


phenomenon could result in severe rutting and pumping of the exposed subgrade.  To reduce the 


potential for this behavior, heavy rubber-tired equipment as well as vibratory rollers, should be 


avoided.  If the lime-treatment alternative is selected to provide non-expansive engineered fill 


beneath the mat/P-T slab foundation, the lime treatment will help stabilize the soil subgrade.   


Excavations that will be deeper than four feet and will be entered by workers should be sloped or 


shored in accordance with CAL-OSHA standards (29 CFR Part 1926).  We conclude the native 


alluvium underlying the site be classified as a Type A soil according to the CAL-OSHA 


classification system.  The maximum allowable slope for Type A soil is 1:1 (horizontal to 


vertical).   


6.5 Soil Corrosivity 


Laboratory testing to evaluate soil corrosivity was previously performed by CERCO Analytical 


on two samples of near-surface soil from the N&M borings. The test results are attached in 


Appendix C of this report. The resistivity test results (1,400 to 2,200 ohm-cm) indicate the near-
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surface soil is “moderately corrosive to corrosive” to buried metallic structures. Accordingly, all 


buried iron, steel, cast iron, ductile iron, galvanized steel and dielectric-coated steel or iron may 


need to be protected against corrosion depending upon the critical nature of the structure. If it is 


necessary to have metal in contact with soil, a corrosion engineer should be consulted during the 


design of the project infrastructure to provide recommendations for corrosion protection.   


The chloride ion concentrations (non-detect) indicate the near-surface soil is “negligibly 


corrosive” to reinforcing steel in concrete structures below ground.  The results of the pH tests 


indicate the near-surface soil has a pH of 7.40 and 7.52, which is negligibly corrosive to buried 


concrete or metal.  The results also indicate the sulfate ion concentrations (non-detect to 50 


mg/kg) are sufficiently low such that sulfates do not to pose a threat to buried concrete.   


7.0 ADDITIONAL GEOTECHNICAL SERVICES  


The preliminary conclusions and recommendations presented within are based on limited 


subsurface data and not intended for final design.  Prior to final design, we should be retained to 


provide a final geotechnical report based on a supplemental field investigation.  Additional 


borings and CPTs will be required to further evaluate the subsurface conditions beneath the site.  


Once our final report has been completed, the design team has selected a foundation system, and 


prior to construction, we should review the project plans and specifications to check their 


conformance with the intent of our final recommendations.  During construction, we should 


observe site preparation, foundation installation, and the placement and compaction of fill.  


These observations will allow us to compare the actual with the anticipated soil conditions and to 


check if the contractor’s work conforms with the geotechnical aspects of the plans and 


specifications.  
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APPENDIX A 
Logs of Borings by Harding Lawson Associates 


 
 































 
 


 


 


 
 
 
 
 
 
 
 
 


APPENDIX B 
Logs of Borings and Cone Penetration Test Results by Ninyo & Moore 
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9 -            sand            


10 -    gravelly sand to sand   


11 - very stiff fine grained (*)


12 -   sand to clayey sand (*)  
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Soil Classification Chart Per ASTM D 2488


Primary Divisions
Secondary Divisions


Group Symbol Group Name 


COARSE- 
GRAINED 


SOILS 
more than 


50% retained 
on No. 200 


sieve


GRAVEL 
more than 


50% of 
coarse 
fraction 


retained on 
No. 4 sieve


CLEAN GRAVEL
less than 5% fines


GW well-graded GRAVEL


GP poorly graded GRAVEL


GRAVEL with 
DUAL  


CLASSIFICATIONS  
5% to 12% fines


GW-GM well-graded GRAVEL with silt


GP-GM poorly graded GRAVEL with silt


GW-GC well-graded GRAVEL with clay


GP-GC poorly graded GRAVEL with 


GRAVEL with 
FINES  


more than  
12% fines


GM silty GRAVEL


GC clayey GRAVEL


GC-GM silty, clayey GRAVEL


SAND 
50% or more 


of coarse 
fraction  
passes  


No. 4 sieve


CLEAN SAND  
less than 5% fines


SW well-graded SAND


SP poorly graded SAND


SAND with  
DUAL 


CLASSIFICATIONS  
5% to 12% fines


SW-SM well-graded SAND with silt


SP-SM poorly graded SAND with silt


SW-SC well-graded SAND with clay


SP-SC poorly graded SAND with clay


SAND with FINES  
more than  
12% fines


SM silty SAND


SC clayey SAND


SC-SM silty, clayey SAND


FINE- 
GRAINED 


SOILS  
50% or  


more passes  
No. 200 sieve


SILT and 
CLAY 


liquid limit  
less than 50%


INORGANIC


CL lean CLAY


ML SILT


CL-ML silty CLAY


ORGANIC
OL (PI > 4) organic CLAY


OL (PI < 4) organic SILT


SILT and 
CLAY 


liquid limit  
50% or more


INORGANIC
CH fat CLAY


MH elastic SILT


ORGANIC
OH (plots on or  
above “A”-line) organic CLAY


OH (plots 
below “A”-line) organic SILT


Highly Organic Soils PT Peat


USCS METHOD OF SOIL CLASSIFICATION


Apparent Density - Coarse-Grained Soil


Apparent 
Density


Spooling Cable or Cathead Automatic Trip Hammer


SPT 
(blows/foot)


Modified 
Split Barrel 
(blows/foot)


SPT 
(blows/foot)


Modified 
Split Barrel 
(blows/foot)


Very Loose < 4 < 8 < 3 <  5


Loose 5 - 10 9 - 21 4 - 7 6 - 14


Medium  
Dense 11 - 30 22 - 63 8 - 20 15 - 42


Dense 31 - 50 64 - 105 21 - 33 43 - 70


Very Dense > 50 > 105 > 33 > 70


Consistency - Fine-Grained Soil


Consis-
tency


Spooling Cable or Cathead Automatic Trip Hammer


SPT 
(blows/foot)


Modified 
Split Barrel 
(blows/foot)


SPT 
(blows/foot)


Modified 
Split Barrel 
(blows/foot)


Very Soft < 2 < 3 < 1  < 2


Soft 2 - 4 3 - 5 1 - 3 2 - 3


Firm 5 - 8 6 - 10 4 - 5 4 - 6


Stiff 9 - 15 11 - 20 6 - 10 7 - 13


Very Stiff 16 - 30 21 - 39 11 - 20 14 - 26


Hard > 30 > 39 > 20 > 26
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Plasticity Chart


Grain Size


Description Sieve 
Size Grain Size Approximate 


Size


Boulders > 12” > 12” Larger than 
basketball-sized


Cobbles 3 - 12” 3 - 12” Fist-sized to 
basketball-sized


Gravel


Coarse 3/4 - 3” 3/4 - 3” Thumb-sized to 
fist-sized


Fine #4 - 3/4” 0.19 - 0.75” Pea-sized to 
thumb-sized


Sand


Coarse #10 - #4 0.079 - 0.19” Rock-salt-sized to 
pea-sized


Medium #40 - #10 0.017 - 0.079” Sugar-sized to 
rock-salt-sized


Fine #200 - #40 0.0029 - 
0.017”


Flour-sized to 
sugar-sized


Fines Passing 
#200 < 0.0029” Flour-sized and 


smaller


CH or OH


CL or OL
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ASPHALT CONCRETE: Approximately 2.5 inches thick.
AGGREGATE BASE: Approximately 8 inches thick.
FILL:
Dark gray, moist, very stiff, sandy lean CLAY.


ALLUVIUM:
Brown, moist, hard, sandy lean CLAY.


Very stiff.
Brown, moist, medium dense, clayey SAND.


Brown and gray, moist, very stiff, sandy lean CLAY.


Wet; increase in sand content.


Total Depth = 20.0 feet.


Backfilled with cement grout using the tremie method on 6/5/2020.


Groundwater was encounter and measured at a depth of approximately 19 feet below the
ground surface.


Notes:
Groundwater may rise to a higher level due to seasonal variations in precipitation and
several other factors as discussed in the report.


The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents (Google
Earth,   2020).


FIGURE B- 1


BISHOP RANCH 6
CAMINO RAMON, SAN RAMON, CALIFORNIA
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DESCRIPTION/INTERPRETATION


DATE DRILLED 6/5/2020 BORING NO. B-1


GROUND ELEVATION 463' ± (MSL) SHEET 1 OF


METHOD OF DRILLING 8" Hollow Stem Auger, Mobile B-53 (Exploration Geo)


DRIVE WEIGHT 140 lbs(wireline) DROP 30 inches


SAMPLED BY KCC LOGGED BY KCC REVIEWED BY RH


1
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ASPHALT CONCRETE: Approximately 2.5 inches thick.
AGGREGATE BASE: Approximately 7 inches thick.
ALLUVIUM:
Brown, moist, very stiff, lean CLAY with gravel.
Brown, moist, medium dense, clayey GRAVEL.
Brown, moist, medium dense, clayey SAND.
Brown, moist, stiff, sandy lean CLAY.


Brown, wet, medium dense, clayey SAND.
Brown, damp, stiff, lean CLAY.


Very stiff.


Total Depth = 20.0 feet.


Backfilled with cement grout using the tremie method on 6/5/2020.


Groundwater was encountered at a depth of approximately 14.5 feet below ground surface.


Notes:
Groundwater may rise to a higher level due to seasonal variations in precipitation and
several other factors as discussed in the report.


The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents (Google
Earth, 2020).


FIGURE B- 2


BISHOP RANCH 6
CAMINO RAMON, SAN RAMON, CALIFORNIA
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DESCRIPTION/INTERPRETATION


DATE DRILLED 6/5/2020 BORING NO. B-2


GROUND ELEVATION 460' ± (MSL) SHEET 1 OF


METHOD OF DRILLING 8" Hollow Stem Auger, Mobile B-53 (Exploration Geo)


DRIVE WEIGHT 140 lbs (wireline) DROP 30 inches


SAMPLED BY KCC LOGGED BY KCC REVIEWED BY RH


1







0


10


20


30


40


43


41


28


25


20


30


CL


SC


CL


ASPHALT CONCRETE: Approximately 2.5 inches thick.
AGGREGATE BASE: Approximately 4 inches thick.
ALLUVIUM:
Brown and gray staining, moist, very stiff, lean CLAY with sand.


Sandy.


Brown, moist, medium dense, clayey SAND.


Brown, moist, stiff, sandy lean CLAY.


Stiff.


Very stiff.


Total Depth = 20.0 feet.


Backfilled with cement grout on 6/5/2020.


Notes:
Groundwater was not encountered during drilling. Groundwater may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.


The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents (Google
Earth,  2020).


FIGURE B- 3


BISHOP RANCH 6
CAMINO RAMON, SAN RAMON, CALIFORNIA
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DESCRIPTION/INTERPRETATION


DATE DRILLED 6/5/2020 BORING NO. B-3


GROUND ELEVATION 464' ± (MSL) SHEET 1 OF


METHOD OF DRILLING 8" Hollow Stem Auger, Mobile B-53 (Exploration Geo)


DRIVE WEIGHT 140 lbs (wireline) DROP 30 inches


SAMPLED BY KCC LOGGED BY KCC REVIEWED BY RH


1
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ASPHALT CONCRETE: Approximately 3.5 inches thick.
AGGREGATE BASE: Approxaimtely 7.5 inches thick.
ALLUVIUM:
Brown, dry, very stiff, sandy lean CLAY.
Hard.


Brown, dry, medium dense, clayey SAND.


Brown, dry, very stiff, sandy lean CLAY.


Brown, dry, medium dense, clayey SAND.
Brown, dry, very stiff, sandy lean CLAY.


Brown, dry to moist, medium dense, clayey SAND.


Brown, moist, very stiff, sandy lean CLAY.


Total Depth = 20.0 feet.


Backfilled with cement grout on 6/5/2020.


Notes:
Groundwater was not encountered during drilling. Groundwater may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.


The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents (Google
Earth,  2020).


FIGURE B- 4


BISHOP RANCH 6
CAMINO RAMON, SAN RAMON, CALIFORNIA
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DESCRIPTION/INTERPRETATION


DATE DRILLED 6/5/2020 BORING NO. B-4


GROUND ELEVATION 465' ± (MSL) SHEET 1 OF


METHOD OF DRILLING 8" Hollow Stem Auger, Mobile B-53 (Exploration Geo)


DRIVE WEIGHT 140 lbs (wireline) DROP 30 inches


SAMPLED BY KCC LOGGED BY KCC REVIEWED BY RH


1
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ASPHALT CONCRETE: Approximately 3 inches thick.
AGGREGATE BASE: Approximately 8 inches thick.
ALLUVIUM:
Dark brown, moist, very stiff, lean CLAY.
Brown.
Increase in sand content.


Brown, moist, medium dense, clayey SAND with gravel.


Brown, moist, stiff, sandy lean CLAY.


Very stiff.


Sandy.
Total Depth = 20.0 feet.


Backfilled with cement grout on 6/5/2020.


Notes:
Groundwater was not encountered during drilling. Groundwater may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.


The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents (Google
Earth,  2020).


FIGURE B- 5


BISHOP RANCH 6
CAMINO RAMON, SAN RAMON, CALIFORNIA
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DESCRIPTION/INTERPRETATION


DATE DRILLED 6/5/2020 BORING NO. B-5


GROUND ELEVATION 460' ± (MSL) SHEET 1 OF


METHOD OF DRILLING 8" Hollow Stem Auger, Mobile B-53 (Exploration Geo)


DRIVE WEIGHT 140 lbs (wireline) DROP 30 inches


SAMPLED BY KCC LOGGED BY KCC REVIEWED BY RH


1







0


10


20


30


40


28


24


30


35


30


CL


SC
CL


ASPHALT CONCRETE: Approximately 2.5 inches thick.
AGGREGATE BASE: Approximately 8 inches thick.
ALLUVIUM:
Dark brown, moist, very stiff, sandy lean CLAY.
Brown.


Sandy.


Roots.


Brown, moist, medium dense, clayey SAND.
Brown, moist, very stiff, sandy lean CLAY.
Total Depth = 15.0 feet.


Backfilled with cement grout on 6/5/2020.


Notes:
Groundwater was not encountered during drilling. Groundwater may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.


The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents (Google
Earth,  2020).


FIGURE B- 6


BISHOP RANCH 6
CAMINO RAMON, SAN RAMON, CALIFORNIA
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DESCRIPTION/INTERPRETATION


DATE DRILLED 6/5/2020 BORING NO. B-6


GROUND ELEVATION 463' ± (MSL) SHEET 1 OF


METHOD OF DRILLING 8" Hollow Stem Auger, Mobile B-53 (Exploration Geo)


DRIVE WEIGHT 140 lbs (wireline) DROP 30 inches


SAMPLED BY KCC LOGGED BY KCC REVIEWED BY RH


1







 
 


 


 


 
 
 
 
 
 
 
 
 


APPENDIX C 
Laboratory Test Results by Ninyo & Moore 


 







PERFORMED IN ACCORDANCE WITH ASTM D 1140


SC
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CL


75.61


58.07


CL


81.9


100.0


CL


SC


55.25


SC13.95


100.0


94.7


100.0


100.0 36.14


43.69


100.0 80.36


CL


3.5-4.0


9.5-10.0


14.5-15.0


19.5-20.0


B-2


B-2


B-4


B-1


B-1


B-5 9.0-9.5


B-2


8.5-9.0B-3


59.11 CL


USCS
SAMPLE 


LOCATION


SAMPLE 
DEPTH       


(ft)


PERCENT 
PASSING         
NO. 200


PERCENT 
PASSING         


NO. 4
DESCRIPTION (TOTAL


SAMPLE)


100.0 70.14


5.0-5.5


14.5-15.0


2.0-2.5B-6 100.0


Brown and gray sandy lean CLAY 


Brown and gray sandy lean CLAY 


Brown sandy lean CLAY


Brown sandy lean CLAY           


Brown clayey SAND  


Brown clayey SAND  


Brown clayey SAND  


Brown sandy lean CLAY           


Brown sandy lean CLAY


BISHOP RANCH 6 
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FIGURE C-1


NO. 200 SIEVE ANALYSIS TEST RESULTS


B-1 200-WASH x9.xlsx







          Coarse           Fine      Coarse     Medium SILT CLAY
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PERFORMED IN ACCORDANCE WITH ASTM D 422


USCS


B-1 1.5-2.0 34 16 0.01 0.07 --


D60
Liquid 
Limit


GRAVEL SAND FINES


Symbol Plasticity
Index


Plastic
Limit


D30D10
Passing
No. 200


(%)


3/8"


18 -- -- 63.5 CL
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Location


CcCu


1001-1/2"  1"
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FIGURE C-2


GRADATION TEST RESULTS
BISHOP RANCH 6 


CAMINO RAMON, SAN RAMON, CALIFORNIA
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B-2 HYDRO B-1 1.5-2.0.xls







          Coarse           Fine      Coarse     Medium SILT CLAY


      3"   2" 3/4" 4 10 30 50 200


PERFORMED IN ACCORDANCE WITH ASTM D 422


USCS
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Symbol Plasticity
Index
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No. 200


(%)


3/8"


14 - -- 78.0 CL
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FIGURE C-3


GRADATION TEST RESULTS
BISHOP RANCH 6 


CAMINO RAMON, SAN RAMON, CALIFORNIA
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          Coarse           Fine      Coarse     Medium SILT CLAY
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PERFORMED IN ACCORDANCE WITH ASTM D 422
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FIGURE C-4


GRADATION TEST RESULTS
BISHOP RANCH 6 


CAMINO RAMON, SAN RAMON, CALIFORNIA
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B-4 HYDRO B-5 1.5-2.0.xls










PERFORMED IN ACCORDANCE WITH ASTM D 4318
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FIGURE C-5


ATTERBERG LIMITS TEST RESULTS
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B-5 ATTERBERG x4.xlsx







PERFORMED IN ACCORDANCE WITH ASTM D 2166


Dark brown sandy lean CLAY CL B-6


Dark brown lean CLAY CL B-5


MOISTURE
CONTENT


w , (%)


Brown and gray lean CLAY 
with sand


SYMBOL DESCRIPTION


Brown clayey GRAVEL


SOIL
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FIGURE C-6


UNCONFINED COMPRESSION RESULTS
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Dear Mr. Hu: 
 
This letter is intended to respond to the comments provided in the peer review letter prepared by 
Ninyo & Moore on April 19, 2021 (Reference 1). The comments were provided in reference to the 
geotechnical report during due diligence evaluation prepared by Rockridge Geotechnical 
(Reference 2). Following publication of the Rockridge Geotechnical report, ENGEO became the 
Geotechnical Engineer of Record for the design-level phase of the Bishop Ranch 6 project.  
 
The following excerpts are the relevant comments (in italics) from Ninyo & Moore requiring 
response from ENGEO, followed by our response to each item. 
 
Comment 1 
In general, the information regarding regional and local geology and identification of known or 
potential geologic hazards is consistent with current practices. We did note that there was no 
reference to review of Regulatory Maps showing zones of required investigations. We recommend 
that this be included in the design level geotechnical investigation report. 
 
ENGEO Response to Comment 1 
We concur that the information regarding regional and local geology and identification of known 
or potential geologic hazards is consistent with current practices. We also note that Rockridge 
Geotechnical does not explicitly reference the review of Regulatory Maps showing zones of 
required investigation. Based on our review of available Regulatory Maps including liquefaction 
susceptibility in the central San Francisco Bay region, earthquake fault zones as defined by the 
Alquist-Priolo Earthquake Fault Zoning Act, and the most recent edition of the San Ramon 
General Plan, we opine that Rockridge Geotechnical adequately discusses mapped hazards at 
the site. We will discuss and reference Regulatory Maps in our design-level report. 
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Comment 2 
Rockridge Geotechnical identified liquefiable soils below the site. When a site is determined to 
have liquefiable soils, the Site Class used in determining seismic design parameters would be 
Site Class F, not site Class D as report in Section 6.3 of the report. We do not disagree with the 
use of Site Class D provided that an explanation justifying the classification is included. 
 
ENGEO Response to Comment 2 
Based on ASCE 7-16 Section 20.3.1, sites with soil vulnerable to potential failure or collapse 
under seismic loading, such as liquefiable soil, should be classified as Site Class F. Based on our 
understanding of the subsurface conditions and our independent liquefaction assessment using 
Ninyo & Moore cone penetration test data collected at the site, we concur that estimated 
liquefaction-induced settlement is relatively minor and the potentially liquefiable layers are not 
continuous throughout the site. Moreover, the anticipated structural periods are less than 
0.5 seconds. Therefore, per Note 1 of Section 20.3.1 of ASCE 7-16, a classification of Site Class 
F would be inappropriate for the site, and the site should be classified as Site Class D. 
Liquefaction assessment and site classification will be included in our design-level report. 
 
Comment 3 
Rockridge Geotechnical did not conduct a ground motion hazard analysis as stipulated in ASCE 
7-16. The seismic design parameters they provided were determined with consideration of the 
exception to the requirement for performance of a ground motion hazard analysis, as provided in 
ASCE 7-16 Section 11.4.8. There may be some benefit to conducting ground motion hazard 
analysis. This should be discussed with the project Structural Engineer at the time of performance 
of a design level geotechnical investigation. 
 
ENGEO Response to Comment 3 
We understand that the seismic design parameters provided by Rockridge Geotechnical assumed 
the project Structural Engineer would consider exception(s) of ASCE 7-16 Section 11.4.8. We 
concur that the exceptions are applicable given that the fundamental periods of the proposed 
structures will likely be less than 1.5TS. We further agree that we should consult with the project 
Structural Engineer to evaluate the effects of taking the exceptions on the structural design, and 
discuss the benefits of performing a site-specific seismic hazard analysis. We will address the 
exception(s) of ASCE 7-16 Section 11.4.8 as well as the option for additional analyses in our 
design-level report. 
 
Comment 4 
With regard to the design parameters provided for the conventionally reinforced concrete mat, 
WRI/CRSI Design of Slab-On-Ground Foundations discussed determination of moments, shears, 
and deflections with consideration of edge cantilever and unsupported interior spans. Cantilever 
and unsupported interior span lengths were not provided in the report. It has been our experience 
that simply providing a modulus of subgrade reaction may be insufficient, particularly where a 
center left condition occurs. A more detailed discussion of the design recommendations and 
performance of a conventionally reinforced mat should be provided in the design level 
geotechnical report. 
 
ENGEO Response to Comment 4 
Based on our understanding of the proposed residential development, and our experience with 
similar projects, we anticipate building foundations will consist of post-tensioned mat foundations 
rather than conventionally reinforced concrete mat foundations. As such, we will provide 
post-tensioned mat foundation recommendations in our design-level report. 
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We also understand that Ninyo & Moore conducted their own analysis to determine preliminary 
design parameters for post-tensioned slab-on-grade (ground) foundations. Their findings with 
respect to Edge Moisture Variation Distances (em) and Differential Soil Movement (ym) were 
reportedly similar to those calculated by Rockridge Geotechnical, and as such, they take no 
exception to the preliminary recommendations provided in Reference 2. 
 
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 
 
 
 
 
Chris Nicas, PE Robert H. Boeche, CEG 
 
cn/rhb/cjn 
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