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Wickham, Jerry, Env. Health

From: Peter Sims [psims@ninyoandmoore.com]
Sent: Monday, May 12, 2014 10:01 AM
To: Wickham, Jerry, Env. Health
Subject: RE: Ashland Soil Import

Thanks Jerry, 
 
I've forwarded this on to the contractor. The schedule has changed so that they are not 
planning to import soil for a few weeks. This should give them time to gather the required 
information for approval of imported fill. 
 
Peter D. Sims, LEED AP 
Project Environmental Geologist 
Ninyo & Moore 
Geotechnical & Environmental Sciences Consultants 
1956 Webster Street, Suite 400 
Oakland, California 94612 
(510) 343‐3000 x15216 (Office) 
(510) 327‐9335 (Cell Phone) 
(510) 343‐3001 (Fax) 
psims@ninyoandmoore.com 
  
New San Jose office 
2149 O'Toole Avenue, Suite 10 
San Jose, CA  95131 
(408) 435‐9000 
(408) 435‐9006 (Fax) 
 
Experience  *  Quality  *  Commitment 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Wickham, Jerry, Env. Health [mailto:jerry.wickham@acgov.org] 
Sent: Monday, May 12, 2014 9:36 AM 
To: Peter Sims 
Subject: RE: Ashland Soil Import 
 
 
Peter, 
 
In general, the fill characterization will need to follow the DTSC 
imported fill guidance (attached) in order to get agency approval.  Here 
is some specific information I would need to go with analytical results 
in order to review the fill for use at the Ashland Housing site: 
 
1)      Some background on environmental conditions at the site where 
the fill comes from.  Some documentation such as a Phase I report or 
other information from a qualified professional indicating whether the 
site has any known or suspected environmental conditions.  (I assume 
that the geotech report was intended to provide background but is not 
adequate)  
2)    The sample location and volume that each sample represents such as 
does the sample go with a stockpile of a certain volume. 
3)      The type of samples ‐ composite or discrete and how they were 
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collected.  
4)      The type of fill and the heterogeneity. 
5)      Whether the fill contains any debris, construction material, 
baserock, or other non‐native materials. 
6)      Whether any staining or odor was observed. 
7)      Where the soil is to be used at the site.  In this case, will 
the soil be used in housing areas or under a street?  
8)      Whether this is a variance from the Work Plan. 
9)      Laboratory analytical results. 
 
Regards, 
Jerry Wickham 
Alameda County Environmental Health   
________________________________________ 
From: Peter Sims [psims@ninyoandmoore.com] 
Sent: Friday, May 09, 2014 2:38 PM 
To: Wickham, Jerry, Env. Health 
Subject: RE: Ashland Soil Import 
 
Geotech report is attached. 
 
 
 
Peter D. Sims, LEED AP 
Project Environmental Geologist 
Ninyo & Moore 
Geotechnical & Environmental Sciences Consultants 
1956 Webster Street, Suite 400 
Oakland, California 94612 
(510) 343‐3000 x15216 (Office) 
 
(510) 327‐9335 (Cell Phone) 
(510) 343‐3001 (Fax) 
psims@ninyoandmoore.com<mailto:psims@ninyoandmoore.com> 
 
 
New San Jose office 
2149 O'Toole Avenue, Suite 10 
San Jose, CA  95131 
(408) 435‐9000 
(408) 435‐9006 (Fax) 
 
Experience  *  Quality  *  Commitment 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Peter Sims 
Sent: Friday, May 09, 2014 2:37 PM 
To: 'Wickham, Jerry, Env. Health' 
Subject: Ashland Soil Import 
 
Hi Jerry, 
 
Just heard from the contractor that they would like approval to import 
1,500 cubic yards from a school site on Monday. Attached are the geotech 
report and environmental sample analysis. They would like approval today 
so that they can coordinate with the soil  broker. I understand you are 
out of the office, but I'm sending this anyway just in case you check 



3

your email. 
 
Thank you, 
 
 
Peter D. Sims, LEED AP 
Project Environmental Geologist 
Ninyo & Moore 
Geotechnical & Environmental Sciences Consultants 
1956 Webster Street, Suite 400 
Oakland, California 94612 
(510) 343‐3000 x15216 (Office) 
 
(510) 327‐9335 (Cell Phone) 
(510) 343‐3001 (Fax) 
psims@ninyoandmoore.com<mailto:psims@ninyoandmoore.com> 
 
 
New San Jose office 
2149 O'Toole Avenue, Suite 10 
San Jose, CA  95131 
(408) 435‐9000 
(408) 435‐9006 (Fax) 
 
Experience  *  Quality  *  Commitment 
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Fremont Union High School District 
589 West Fremont Avenue 
Sunnyvale, California 94087  
 
Attention:   Ms. Christine Mallery, Associate Superintendent/CBO 
  
 REPORT 

Geologic and Seismic Hazards Assessment Update 
and Geotechnical Engineering Investigation  
Proposed Cafeteria and Classroom Building 

 Homestead High School 
 21370 West Homestead Road 
 Cupertino, California 
Dear Ms. Mallery: 
 
Transmitted herewith is our geologic and seismic hazards assessment update and geotechnical 
engineering investigation report for the proposed cafeteria and classroom building at Homestead 
High School in Cupertino, California.  This report is intended to assess the potential geologic and 
seismic hazards that could potentially impact the currently proposed development and 
presents the results of our concurrent subsurface exploration and laboratory testing, which 
formed the basis of our conclusions.  In addition this report provides recommendations related 
to the geologic and geotechnical engineering aspects of the proposed project.   
 
We thank you for the opportunity to perform these services.  Please do not hesitate to contact 
us, should you have any questions or comments.   
 
Very truly yours, 
BAGG Engineers 
 
 
 

Bruce Gaviglio 
Bruce Gaviglio  Sadek M. Derrega 
Sr. Geotechnical Engineer  Certified Engineering Geologist 
    
 
BEG/SD/sd 
Distribution:  6 copies, addressee 
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1.0 INTRODUCTION 

This report presents the results of our geologic and seismic hazards assessment update and 

geotechnical engineering investigation performed for the currently proposed cafeteria and 

classroom building at Homestead High School in Cupertino, California.  Our engineering geologist 

recently visited the school site and reviewed available published pertinent geologic and seismic 

literature to update the geologic and seismic hazards assessment portion of our report titled  

Geotechnical Engineering Investigation and Geologic and Seismic Hazards Evaluation Update, 

Proposed Field House, Homestead High School, 21370 West Homestead Road, Cupertino, 

California dated September 12, 2011. The attached Plate 1, Vicinity Map, shows the general 

location of the site.  Plate 2, Site Plan, shows the general location of the currently proposed 

cafeteria and classroom building in relation to the school campus, as well as the approximate 

location of the exploratory borings drilled on the site by BAGG as part of this study.  This report 

was prepared in accordance with the scope of services outlined in our Proposal Number 13-184, 

dated March 8, 2013.   

 

2.0 PROJECT DESCRIPTION 

The subject school site is located at 21370 West Homestead Road in Cupertino, California.  The 

school campus is bordered along its south side by a sound wall and Highway 280 and by 

residential buildings on the north, east and west.  The proposed cafeteria and classroom building 

is proposed in the same area as the existing cafeteria.  The proposed single story building will 
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have an approximate area of 16,000 square feet.  The site area is relatively flat and was readily 

accessible for a truck mounted drilling rig.  The new cafeteria and classroom building is proposed 

to be constructed in the same area as the existing cafeteria. 

3.0 SITE CONDITIONS 

The coordinates at the central portion of the proposed cafeteria and classroom building project 

area are latitude of 37.33590 North and -122.04900 West. The new cafeteria and classroom 

building is proposed along the southern portion of the campus classrooms, immediately to the 

north of the existing football field.  The entire school campus is fenced, including the tennis 

courts.  The study area where the building is proposed is relatively level, with an approximate 

elevation of 248 feet above MSL.     

4.0 SITE HISTORY  

An aerial photograph from 1948 shows the site area as an orchard.  An aerial photograph from 

1991 shows the school buildings, tennis courts, and playfields.  A later aerial photograph from 

2000 shows multiple modular buildings aligned in the north-south direction along the edge of the 

playfield and within in the study area.  Some of these modular buildings were not observed on an 

aerial photograph dated July 2003 and it appeared that the study area from where these modular 

buildings had been removed was then covered with asphaltic concrete. An aerial photograph 

dated November 2005 shows the athletic track surrounding the grass-covered playfield to the 

south had been covered with a synthetic surface.     

 

In August 1999, Geotechnical Engineering Inc. completed a geotechnical engineering 

investigation including a geologic and seismic hazards assessment for the planned additions to 

Homestead High School.  Their investigation included the drilling of 6 exploratory borings and 

laboratory testing of samples collected from the site.   

 

In December 2008, Kleinfelder, Inc. performed a geotechnical site characterization at the 

Homestead High School site to develop foundation design parameters for solar panels.  The 
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December 2008 report prepared by Kleinfelder includes sections on the geologic setting, seismic 

setting, and potential geologic hazards zones.  

 

In 2009, Cleary Consultants, Inc. (Cleary) performed a geotechnical investigation for the athletic 

field improvements.  As a part of their investigation, they drilled 16 exploratory borings within 

the athletic field complex and performed laboratory tests on samples collected from the site.  

None of the soil borings drilled by Cleary Consultants, Inc. extended to depths greater than 15 

feet below ground surface.  The results of their geotechnical engineering investigation were 

summarized in a report, dated July 7, 2009.   

 

In March 2011, BAGG prepared a geotechnical engineering consultation report for the proposed 

chiller enclosure.  The recommendations included in that report were based on a review of the 

subsurface conditions revealed in the borings drilled by the other consultants’ reports as 

referenced above. 

In September 2011, BAGG prepared a geotechnical engineering report and a seismic hazards 

assessment for the proposed field house.  Three (3) soil borings averaging 25 feet in depth were 

drilled by BAGG as part of the September 2011 study for the field house project. 

5.0 PURPOSE AND SCOPE OF SERVICES 

 

5.1 PURPOSE  

The purpose of our investigation was to assess the potential geologic and seismic hazards at the 

currently proposed cafeteria and classroom building project site to meet the current code 

standards and to generate geotechnical conclusions and recommendations pertaining to grading, 

drainage, and foundation design and construction including current 2010 CBC seismic design 

parameters.  Subsurface data collected from our soil borings drilled for this investigation, from 

borings previously drilled by Kleinfelder, Inc. (2008), Cleary Consultants, Inc. (2009), and by BAGG 
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(2011) was utilized, where deemed applicable, to develop geotechnical recommendations for the 

design and construction of the proposed cafeteria and classroom building.   

 

 As part of the scope of our investigation, we drilled four (4) soil borings to approximate depths 

ranging between 12 and 23½ feet the below ground surface (bgs) at the approximate locations 

shown on Plate 2.  The borings were advanced on March 30, 2013 (a Saturday).  Soil samples 

collected from the borings were tested in our laboratory to evaluate their physical properties and 

geotechnical engineering characteristics.  Data collected from the subsurface exploration and 

laboratory testing was used to perform engineering analysis and develop geotechnical design 

recommendations for the proposed building.  In addition, a Certified Engineering Geologist 

visited the site on April 18, 2013 to assess the potential geologic and seismic hazards that could 

potentially impact the currently planned cafeteria and classroom building project. 

  

 
5.2 SCOPE OF SERVICES: 
 
The scope of our services consisted of the following specific tasks. 
 
1. Review the regional and local geologic and seismic maps and literature and the 

existing geology and geotechnical reports by others. 
 

2. Drill four soil borings to maximum depths of about 25 feet bgs with a truck-
mounted drilling rig equipped with continuous flight augers.  The soil borings were 
drilled under the direction of one of our engineers, who obtained Standard 
Penetration Test, and relatively undisturbed ring samples of site soils for visual 
classification and laboratory testing.  When completed, the boreholes were sealed 
with neat cement grout.  Soil cuttings generated from the borings were left near 
the boring locations.   
 

3. Perform geotechnical laboratory testing of selected samples of soil.  Tests included 
direct shear tests, and moisture/density measurements.  We also submitted one 
near-surface soil sample collected from the site to a certified laboratory to 
measure soil resistivity, pH, Chloride ion concentration, and Sulfate ion 
concentration, to evaluate the corrosion potential of near surface soils at the site. 
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4. Perform engineering analyses based on the results obtained from the above tasks 
and oriented towards the above-described purpose of the investigation. 
 

5. Assess the geologic and seismic hazards that could impact the currently proposed 
project.  This task included a site visit by a Certified Engineering Geologist, a brief 
review of the published literature, and a brief update of previously evaluated 
geologic hazards. 

 
6. Generate four paper and one electronic copy of the report summarizing our 

findings and including a vicinity map, a site plan showing the approximate 
locations of the borings, an idealized subsurface cross section, an area geologic 
map, a regional fault map, the logs of soil borings, the results of our laboratory 
testing, and our conclusions opinions, and recommendations. 
 

 

 
6.0 FIELD EXPLORATION AND LABORATORY TESTING 

Subsurface conditions at the site were explored by drilling a total of four soil borings within the 

area proposed for the new cafeteria and classroom building.  The approximate locations of the 

exploratory borings are shown on the attached Plate 2, Site Plan.  The borings were advanced 

using a truck-mounted drilling rig using continuous flight augers and were technically directed by 

an engineer who maintained a continuous log of the soil conditions encountered in the 

boreholes, and obtained disturbed and relatively undisturbed samples and Standard Penetration 

Test samples for laboratory testing and visual examination.   

 
The graphical representation of the materials encountered in the borings drilled by BAGG, and 

the results of laboratory tests performed by us as well as explanatory/illustrative data are 

attached, as follows:   

 

 Plate 7, Unified Soil Classification System, illustrates the general features of the 
soil classification system used on the boring logs.   

 

 Plate 8 Soil Terminology, lists and describes the soil engineering terms used on 
the boring logs.   

 

 Plate 9, Key to Symbols describes general and specific conditions that apply to 
the boring logs, and define the symbols used on the boring logs.   
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 Plates 10 through 13, Boring Logs, describe the subsurface materials 
encountered, show the depths and blow counts for the samples, and summarize 
results of the strength tests, and moisture-density data.   

 

 Plate 14, Atterberg Limits, presents the results of the Atterberg Limits testing 
performed on a selected sample of the subsurface soils to classify the material as 
well as obtain an indication of its expansive potential. 
 

 Plate 15, Corrosion Test Results, presents the results of corrosion testing on a 
composite sample of the near-surface soils obtained from several borings. 
 

 Plate 16, R-Value Test Results; presents the results of R-Value tests performed 
on a selected bulk sample of the near surface soils for pavement design 
purposes.   
 

 
Direct shear testing was performed on selected undisturbed samples to evaluate the strength 

characteristics of the subsurface materials.  Direct shear tests were performed at field (natural) 

and at artificially increased moisture contents and under various surcharge pressures.  The results 

of our laboratory strength tests and moisture-density data are summarized on the boring logs 

and the results of the other laboratory tests are presented on the indicated plates.   

 

7.0 GEOLOGY AND SEISMICITY 

7.1 Regional Geology 

The site is located along the western portion of the Santa Clara Valley, which is a relatively broad 

and level alluvial basin that is filled with Quaternary Age (1.8 million years old or younger) 

unconsolidated sediments derived from the nearby mountain ranges.  The Santa Clara Valley is 

bordered by the San Francisco Bay to the north, by the Santa Cruz Mountains to the west and 

southwest, and by the Diablo Mountain range to the east and southeast. 

 

The site and the San Francisco Bay Area lie within the Coast Ranges geomorphic province, a series 

of discontinuous northwest trending mountain ranges, ridges, and intervening valleys 
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characterized by complex folding and faulting.  The general geologic framework of the San 

Francisco Bay Area was illustrated in studies by Schlocker (1970), Helley et al. (1972 and 1979), 

Wagner et al. (1991), Chin et al. (1993), Helley et al. (1994), and Wentworth et al. (1995). 

 

The Santa Clara Valley, as is the entire San Francisco Bay Area, is considered to be an active 

seismic region due to the presence of several active earthquake faults.  Three, northwest-

trending major earthquake faults that comprise the San Andreas fault system extend through the 

Bay Area.  They include the San Andreas fault, the Hayward fault, and the Calaveras fault and are 

respectively located about 8.8 kilometers to the southwest, approximately 19.1 kilometers 

northeast of the site, and 24.2 kilometers to the northeast. 

 
7.2 Site Geology 

The site area has been mapped by several authors including Helley et al. (1994) and Brabb et al. 

(1998) to be underlain by Pleistocene age (between 1.8 million and 11,000 years old) sediments 

that are comprised mostly of alluvial fan deposits which they described as brown dense gravelly 

and clayey sand or clayey gravel that fines upward to sandy clay. 

 

Recent geologic mapping by the California Geological Survey (CGS, 2002), which differentiates the 

Quaternary into Holocene and Pleistocene ages, in addition to type of alluvial deposit also shows 

the site area to be occupied by late Pleistocene age alluvial fan and fluvial deposits (geologic map 

unit Qpf).  Such relatively older geologic surficial deposits are generally more cemented and 

consolidated than younger Holocene age (11,000 years old and younger) alluvial sediments.  The 

Seismic Hazard Zone Report 068 (SHZR 068) prepared by the CGS (2002) notes that based on the 

logging of nearly 1,597 feet of boring length penetrating this geologic unit (Qpf) which underlies 

the site area, that these deposits are composed of about 24 percent Lean Clay (CL), 22 percent 

Silty Sand (SM), 9 percent Silt (ML), 9 percent Well-Graded Grvavel (GW), 9 percent Clayey Sand 

(SC), 7 percent Poorly-Graded Sand (SP), and 20 percent other sediment.  In the immediate area 

of the school campus, the SHZR 068 Quaternary geologic map (Plate 1.1) shows the 

northeastward-flowing Stevens Creek channel along the base of the hills to the west of the 
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campus but the channel does not encroach on the school campus.  A portion of that map that 

includes the site area is presented herein as the Area Geologic Map, Plate 3. 

 

A consulting Certified Engineering Geologist (CEG) performed a reconnaissance of the school 

campus and surrounding areas on April 18, 2013.  The majority of the campus was observed to be 

relatively level lacking significant topographic relief and localized sloping ground.  The southern 

half of the campus is occupied by sports fields while the northern half is occupied by school 

buildings.  The eastern portion of the campus is occupied by parking areas and tennis courts while 

the western side is occupied by staff parking.  The campus is bounded to the south by Highway 

280 and on all remaining sides with city streets and residential development.  No open creeks 

channels or open slopes were observed within the limits of the campus. 

 

A review of the Official Map of the Seismic Hazard Zones map for Cupertino 7.5-Minute 

Quadrangle published by the CGS (2002) indicates that the site area is not located within the 

delineated liquefaction and earthquake-induced landslide zones.  Plate 1.2 of the above noted 

CGS (2002) reference indicates that the depth to historical high water table in the site area is 

greater than 50 feet bgs. 

7.3 Faulting 

The Santa Clara Valley as is the entire San Francisco Bay Area is considered to be an active seismic 

region due to the presence of several active earthquake faults along the tectonic boundary of the 

North American and Pacific Plates.  Three, northwest-trending major earthquake faults that 

comprise the San Andreas fault system extend through the Bay Area.  They include the San 

Andreas fault, the Hayward fault, and the Calaveras fault, respectively located about 8.8 

kilometers to the southwest, 19.1 kilometers to the northeast, and 24.2 kilometers to the 

northeast.  Other active faults located near the site are: Monte Vista-Shannon fault located 3.1 

km southwest of the site and San Gregorio fault located 30.5 km to the southwest. 
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The following table lists the major seismic sources in the vicinity, their distance from the site, and 

maximum magnitude as included in the 2008 USGS fault model for California. 

 

TABLE 1 

Seismic Sources 

USGS 2008 California Model 

Source Closest Distance (km) Maximum Magnitude 

Monte Vista-Shannon 3.1 6.50 
San Andreas 8.8 8.05 

San Gregorio Connected 30.5 7.50 
Hayward – Rogers Creek 19.1 7.3 

Calaveras 24.2 7.03 

 

7.4 Historical Earthquakes 

Plate 6-A, Map of Historical Earthquakes, shows earthquakes of magnitude 3 or larger that have 

been recorded by the USGS/National Earthquake Information Center since 1973.  Plate 6-B, Table 

of Historical Earthquakes, lists significant earthquakes since 1898 that were within 500 kilometers 

and of magnitude 5 or higher and included in the ANSS Worldwide Earthquake Catalog as 

obtained from the Northern California Earthquake Data Center website and from the CGS 

Regional Geologic Hazard Mapping Program for earthquake prior to 1910.  The closest of these 

earthquakes was a magnitude 7.4 earthquake located 10 km west, which was an aftershock of 

the Loma Prieta Earthquake of 1989.  The Loma Prieta earthquake was located about 37 km SW 

of the site.  The entire database included 6 earthquakes between magnitude 4.0 and 3.7 within 

15 km of the site, and 12 earthquakes between 3.0 and 3.7 located within 10 kilometers of the 

site.  These earthquakes were generally south and west of the site in the vicinity of the San 

Andreas and Monte Vista – Shannon faults. 

7.5 Liquefaction Potential 

Soil liquefaction is a condition where saturated granular soils near the ground surface undergo a 

substantial loss of strength due to increased pore water pressure resulting from cyclic stress 

applications induced by earthquakes or other vibrations.  In the process, the soil acquires mobility 

sufficient to permit both vertical and horizontal movements, if not confined.  Soils most 
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susceptible to liquefaction are loose, uniformly graded, fine-grained, sands, and loose silts with 

very low cohesion.  In general, liquefaction hazards are most severe in the upper 50 feet of the 

soil profile.  In the deeper deposits the greater overburden soils tend to isolate the ground 

surface from any liquefaction and the overburden pressures tends to limit shear strains that 

occur during liquefaction.   

 

According to the State of California Seismic Hazard Zones Map for Cupertino Quadrangle, the site 

is not located in an area considered susceptible to earthquake induced landsliding or liquefaction.  

Plate 1.2 of the Seismic Hazard Zone Report 068 for Cupertino Quadrangle indicates the depth to 

historical high groundwater at the site has been greater than 50 feet below ground surface.  Free 

groundwater was not encountered in borings drilled at the site of the cafeteria and classroom 

building project.  There is no history of liquefaction at the site and the closest location of historic 

ground failures associated with earthquakes (Youd and Hoose, 1978) is located to the southwest 

of the intersection of Highways 280 and 85 along the base of the hills.  The CGS (2002) report 

indicates that the potential for liquefaction for the mapped Pleistocene alluvial fan geologic unit 

(Qpf) is considered very low when historic groundwater levels are deeper than 50 feet. 

 

Based on the above discussion, lack of saturation, and the relative density of granular deposits, it 

is our opinion that the potential for liquefaction related settlement at the site is low to very low. 

7.6 Seismic Compaction  

The unsaturated granular deposits present at the site may undergo some settlement resulting 

from the rearrangement of soil particles during a seismic event.  Using the subsurface data 

collected from the site, and methodology suggested by Idriss and Boulanger, 2008, the seismic 

compaction at the site was estimated to be less than 0.25 inches. 

7.7 Other Geologic Hazards 

 7.7.1 Potential for Fault-Related Ground Surface Rupture 

The Homestead High School campus is not situated within an Alquist-Priolo Earthquake Fault 

Zone established by the CGS around faults that are considered as active (CGS, 2000).  The closest 
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active and zoned fault to the site is the Monte Vista – Shannon fault, which is located about 3.1 

kilometers to the southwest.  Therefore, it is our opinion that the potential for fault-related 

ground surface rupture at the school campus is minimal. 

 

7.7.2 Potential for Lateral Spreading 

The site is not within the limits of a Seismic Hazards Zone for areas where historic occurrence of 

liquefaction, or local, geological, geotechnical and groundwater conditions indicate a potential for 

permanent ground displacements such that mitigation as defined in Public Resources Code 

Section 2693© would be required. 

 

There are no creek channels crossing the school campus or bordering it.  Furthermore, there are 

no open slopes within the immediate campus vicinity.  Based on this information, the potential 

for lateral spreading to occur within the campus limits is considered minimal. 

 

7.7.3 Potential for Slope Instability 

The site area is essentially level, with little or no topographic relief.  Therefore, the potential for 

slope instabilities to occur is non-existent. 

 

7.7.4 Potential for Flooding 
Flood Insurance Rate Maps prepared by FEMA (2009) place the campus area within a Zone X, 

which they define as Areas of 0.2% annual chance flood, areas of 1% annual chance flood with 

average depth of less than 1 foot or with drainage areas less than I square mile, and areas 

protected by levees from 1% annual chance flood. 

 

In addition, the campus is situated within the potential inundation wave/zone resulting from 

catastrophic failure of Stevens Creek Reservoir dam (ABAG, 1995). 
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7.7.5 Potential for Tsunami and Seiches 

Tsunamis are seismic sea waves that are typically an open ocean phenomena caused by 

underwater landslides, volcanic eruptions, or seismic evens.  They primarily impact low-lying 

coastal areas. 

 

Seiches are earthquake-generated waves or oscillations (sloshing) of the water surface in 

restricted bodies of water, such as the San Francisco Bay.  The 1868 earthquake on the Hayward 

fault is reported to have generated seiche activity in the Bay.  Seiches are extremely rare in the 

Bay, which generally attenuates such activity due to its irregular shape and shallow shoreline. 

 

Ritter and Dupre (1972) indicate that the coastal lowland areas, immediately adjacent to San 

Francisco Bay and the Pacific Ocean coastline, are subject to possible inundation from a tsunami 

with a run up height of 20 feet at the Golden Gate Bridge.  Ritter and Dupre’s 1972 map does not 

show the site area to be within an area that could become inundated by tsunami waves.  The 

closest area to the site that could be inundated by flooding resulting from a tsunami is located 

along the coastline.  Based on this information and the noted elevation of the site above mean 

sea level, we judge the potential for tsunami and seische-related flooding to occur at the site to 

be very low. 

7.7.6 Naturally-Occurring Asbestos 

CGS Open File Report 2000-19 (2000) indicates the most proximal ultramafic bedrock likely to 

contain naturally occurring asbestos (NOA) is located approximately 5 kilometers southwest of the 

site along Highway 280.  The proposed building site is underlain by alluvial deposits derived mostly 

from sedimentary bedrock, which typically do not contain NOA.  As such, NOA will not likely be 

encountered during construction of the building. 

7.7.7  Radon Gas 

Radon gas is a naturally-occurring colorless, tasteless, and odorless radioactive gas that forms in 

soils from the decay of trace amounts of uranium that are naturally present in soils. Radon enters 

buildings from the surrounding soil through cracks or other openings in foundations and walls.  
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Long-term exposure to elevated levels of radon increases one’s risk of developing lung cancer 

(Churchill, 2007). 

The U.S. Environmental Protection Agency (EPA) recommends that all homes (or structures 

intended for human occupancy) be tested for radon whatever their geographic location. The U.S. 

EPA recommends that action be taken to reduce radon in structures with an average annual level 

higher than four picocuries per liter (4.0pCi/L). 

The California Department of Health services (2010) performed 47 tests within Zip Code 95014 

(last updated on May 4, 2010) where the school campus is located.  Of the 47 tests, none of the 

tests reported a maximum of four (4) picocuries per liter.   

If additional information is needed, consideration should be given to consulting a radon specialist 

to provide appropriate tests and recommendations to review this concern. 

7.8 Code-Based Earthquake Ground Motions 

A seismic hazard analysis was performed for the proposed cafeteria and classroom building at 

Homestead High School using the USGS “Seismic Hazard Curves, Response Parameters and 

Design parameters”, (v5.1.0, 2011).  The “mapped” values generally represent firm bedrock 

shaking with a 2 percent probability of being exceeded in a 50-year period.  The values are then 

modified for a given site based on a broad classification of the soil profile at the site.   

 

Based on the soil information obtained from the exploratory borings drilled on the site, the soil 

profile at the site is classified as a Class “D”, defined as a “stiff soil” profile with an average shear 

wave velocity in the range of 600 to 1200 feet per second (180 to 360 m/s), average Standard 

Penetration Test (N) values in the range of 15 to 50, and/or average undrained shear strength in 

the range of 1,000 to 2,000 psf in the top 100 feet of the soil profile. 
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Using the site coordinates of 37.3359 degrees North Latitude and 122.0490 degrees West 

Longitude, and the USGS Java program (2011), the earthquake ground motion parameters were 

computed in accordance with 2010 California Building Code as listed in the following table.   

 
TABLE 2 

Parameters for Seismic Design 

2010 CBC Site Parameter Value 

Site Latitude 37.3359° 
Site Longitude 122.0490° W 

Site Class, Table 1613.5.2 Stiff Soil, Class D 

Mapped Spectral Acceleration for Short Periods Ss 2.04g 

Mapped Spectral Acceleration for a 1-second Period S1 0.74g 

Site Coefficient Fa 1.0 

Site Coefficient Fv 1.5 

Site-Modified Spectral Acceleration for short Periods SMs 2.04g 

Site-Modified Spectral Acceleration for a 1-second Period SM1 1.11g 

Design Spectral Acceleration for short Periods SDs 1.36g 

Design Spectral Acceleration for short Periods SD1 0.74g 

 

 

8.0 SITE CONDITIONS 

8.1 Surface Conditions 

The building site is relatively flat and at the time of our site visit, a large portion of the building 

site was covered with the existing cafeteria, trees, asphalt concrete and concrete walkways and 

asphalt concrete driveway to the dumpsters. 

 

8.2 Subsurface Conditions 

The borings were drilled at the approximate locations shown on Plate 2, Site Plan.  The 

subsurface soil conditions are illustrated on Plate 5, Idealized Subsurface Cross-section.  The 

borings indicate the presence of sand- and gravel-rich layers overlain by clayey sand to sandy 
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clay.  The thickness of the upper very stiff and dense sandy clay to clayey sand layer varied from 3 

to 8 feet in the borings.  A dense, poorly graded, sand and gravel layer extended to depths of 13½ 

to 19 feet in Borings B-1, B-3, and B-4.  In Boring B-2 the gravel layer was interbedded with sand-

rich layers to the maximum depths explored.   

 

The results of Atterberg Limits tests performed on a near surface soil sample indicate a Liquid 

Limit (LL) of 26, and Plasticity Index (PI) of 12 indicating that near surface soils has low 

shrinkage/swelling potential.  The results of the Atterberg Limits test are shown on Plate 14. 

 

For more information regarding the subsurface materials encountered at the site, we refer you to 

Plates 10 through 14, Boring Logs.    

8.3 Groundwater 

Free groundwater was not encountered in any of the soil borings drilled by BAGG Engineers.  

Plate 1.2 of the Seismic Hazard Zone Report 068 for Cupertino Quadrangle indicates the depth to 

historically high groundwater at the site has been greater than 50 feet below ground surface.   

 

While the groundwater table may be at considerable depth, it should be noted that groundwater 

levels can fluctuate and temporary zones of seepage can develop as a result of seasonal storms, 

irrigation, etc.   

 

9.0 DISCUSSION AND RECOMMENDATIONS 

9.1 General 

Based on the subsurface exploration conducted at the subject site and the results obtained from 

our laboratory testing program, it is our opinion that the proposed project is feasible from a 

geotechnical engineering standpoint, provided the recommendations presented in this report are 

incorporated into the project design and construction.  When the final development plans are 

available, they should be reviewed by this office prior to construction to verify that the intent of 



 

Proposed Cafeteria and Classroom Building – Homestead High School Job No: FUHSD-09-01G 
April 12, 2013  Page 16 
  
 

 

our recommendations is reflected in the plans and to confirm that our recommendations 

properly address the proposed project in its final form.   

 

Our site exploration revealed the presence of very stiff sandy clay underlain by dense granular 

soil layers to the maximum depths explored; therefore, the proposed buildings may be supported 

on shallow spread/strip footings with a concrete floor slab-on-grade.  The foundation 

recommendations are included in the following sections of the report. 

 

The site could experience very strong ground shaking from future earthquakes during the 

anticipated lifetime of the project.  The intensity of the ground shaking will depend on the 

magnitude of the earthquake, distance to the epicenter, and the response characteristics of the 

on-site soils.  While it is not possible to totally preclude damage to structures during major 

earthquakes, strict adherence to good engineering design and construction practices will help 

reduce the risk of damage.   

 

9.2 Site Grading 

Detailed site grading plans were not available when this report was prepared, but it is our 

understanding that the site grading will consist of minor (less than 2 feet) of cuts to remove the 

existing cafeteria foundations and fills to develop a level pad for the proposed building.   

 

Within areas proposed to receive pavements or concrete slabs, the upper 12 inches of native soil 

should be uniformly moisture conditioned to above optimum moisture content and compacted 

to a minimum of 95 percent of maximum dry density as determined by ASTM Test Method 

D1557.   

 

The following grading procedures should be followed for the building pad and in areas to receive 

pavements, concrete slabs, or flatwork: 
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 Strip organic, remove concrete foundations, remove the existing AC but 
the underlying baserock layer could be left in place provided it is 
moisture conditioned to near optimum and meets the recommended 
relative compaction requirements.  If the proposed site grades 
necessitate the removal of a portion or the baserock layer, then it could 
be stockpiled and later used as an engineered fill.   
 

 Scarify, moisture condition, and compact the surface material. 
 

 Place fill on the over-excavated surfaces and in holes/depressions created 
by stripping/clearing the site, in uniformly moisture conditioned and 
compacted lifts not exceeding 8 inches in loose thickness.  Each lift 
should be thoroughly moisture conditioned and compacted before 
successive fill layers are placed. 

 

Imported fill soils, if required, should be predominantly granular in nature, and should be free of 

organics, debris, or rocks over 3 inches in size, and should be approved by the Geotechnical 

Engineer before importing to the site.  As a general guide to acceptance, imported non-expansive 

soils should have a Plasticity Index less than 15, and R-value of at least 25, and fines content 

between 15 and 65 percent.   

 

All aspects of site grading including placement of fills or backfills should be performed under the 

observation of BAGG’s field representatives.  It must be the Contractor’s responsibility to select 

equipment and procedures that will accomplish the grading as described above.  The Contractor 

must also organize his work in such a manner that one of our field representatives can observe 

and test the grading operations, including clearing, excavation, compaction of fill and backfill, and 

compaction of subgrades.   

9.3 Foundations 

Provided site grading has been performed as recommended above, the proposed buildings at the 

site can be satisfactorily supported on conventional spread/strip footings with a concrete slab-on-

grade floor.  The shallow footings should be designed with a minimum depth of 18-inches below 

the lowest adjacent final grade, a minimum width of 12 inches, and designed for an allowable 

bearing pressure of 2,500 psf for dead plus live loads.  This value may be increased by one-third 
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for short-term loads such as wind or seismic loads.  All footings located adjacent and parallel to 

utility trenches should be founded below a 1:1 plane extending upward from the bottom edge of 

the utility trench.   

 

The bottom of the foundation excavations should be firm, clean, and free of any loose or yielding 

soils.  BAGG should be contacted to inspect the footings prior to placement of steel and concrete 

to verify that suitable bearing soils are exposed.   

 

The lateral loads acting on the spread footings may be resisted by a combination of passive soil 

resistance and friction between the bottom of the footings and firm soil.  Passive resistance may 

be calculated by using an equivalent fluid pressure of 300 pcf.  The friction coefficient between 

the concrete and native soil or engineered fill is estimated to be 0.35.  Both base friction and 

lateral passive resistance may be used in combination without reduction. 

9.4 Settlements 

We have estimated that the total post construction, static settlements of the proposed building 

supported on property constructed shallow foundations will be less than ½-inch with differential 

settlement over a 30-foot span being less than ¼-inch.   

9.5 Slabs-on-Grade and Exterior Flatwork 

Concrete floor slabs or exterior flatwork should be supported on a subgrade that has been 

prepared as recommended under “Site Grading”.  The subgrade soils should be maintained at a 

moisture content that is above optimum, and should be approved by the Geotechnical Engineer 

immediately before the slab is poured.   

 

In areas where moisture on the slab surface would be undesirable, 4 inches of approved, clean, 

free draining angular gravel should be placed beneath the concrete slab.  The base course is 

intended to serve as a capillary break; however, moisture may accumulate in the base course 

zone.  Therefore, a vapor barrier with a thickness of at least 15 mil (such as StegoWrap® or an 
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approved equivalent) should be placed on the gravel base if moisture protection is desired and a 

damp slab is not desirable.  The concrete slab could be placed directly over the vapor barrier.   

9.6 Drainage 

Site drainage should be considered an integral part of the proposed construction.  Drainage 

swales and contouring of building pads should be incorporated into all grading plans, and 

designed to provide sufficient slope from structures (5% minimum for at least 5 feet from 

foundations in unpaved areas) toward appropriate discharge points.  Drainage swales should be 

cut into the graded pads and sloped to drain (1% minimum) to approved outfalls.  Any area 

where surface run-off becomes concentrated should be provided with a catch basin that 

discharges the collected runoff in a manner that will not cause erosion.   

 

The run-off from building roofs and intercepted water from surface drainage should be collected 

and discharged to suitable outfall locations in a manner that will not allow ponding adjacent to 

foundations.  Surface and subsurface drainage facilities and catchment areas should be checked 

frequently and cleaned or maintained throughout the project life, as necessary.   

9.7 Utility Trench Backfill 

The utility trenches may be backfilled with on-site soils, provided they are free of debris, roots 

and other organic matter, and rocks or lumps exceeding 3 inches in greatest dimension.  The fill 

material should be uniformly moisture conditioned to the proper moisture content and 

compacted as per the recommendations included in the “Site Grading” section of this report.  The 

utility lines should be properly bedded and shaded with granular material, such as, sand or pea 

gravel.  As a general rule, the bedding layer should be about 4 inches thick.  The utility lines 

should be shaded with the granular materials to a minimum of 4 inches above the utility line.  The 

bedding and shading layers should be compacted using a vibratory compactor; however, the 

contractor should use extreme caution with the vibratory compactor on the shading layer 

because excessive vibrations and/or imbalanced shading materials could result in loosening of 

the pipe joints.   
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In order to avoid accumulation of surface water runoff in the utility trenches, the top 12 inches of 

the utility trench backfill should consist of uniformly moisture conditioned, and compacted, 

native clayey soil with low permeability.  Beneath buildings, concrete slabs, and pavements, the 

backfill must contain non-expansive soils similar to the surrounding prepared subgrades.  BAGG 

Engineers should be allowed an opportunity to observe the trench backfill operations and 

perform field compaction tests to evaluate the moisture content and relative compaction of the 

backfill materials.   

 

Alternatively, the utility trenches may be backfilled with flowable fill (a cementitious slurry 

consisting of a mixture of fine aggregate or filler, water, and cementitious material(s)) capable of 

filling all voids in irregular excavations and hard to reach places.  The flowable fill is self-leveling 

material that hardens in a matter of few hours without the need for compaction in layers.  

Flowable fill is sometimes referred to as controlled density fill (CDF), controlled low strength 

material (CLSM), and lean concrete slurry.  A 1- to 2-sack flowable fill material is considered to be 

acceptable for the subject project.   

 

Vertical trenches deeper than 5 feet will require temporary shoring.  Where shoring is not used, 

the sides should be sloped or benched, with a maximum slope of 1:1 (horizontal: vertical).  The 

trench spoils should not be placed closer than 3 feet or one-half of the trench depth (whichever is 

greater) from the trench sidewalls.  All work associated with trenching must conform to the State 

of California, Division of Industrial Safety requirements.   

 

The utility trenches located adjacent to footings should not extend below an imaginary 1H:1V 

plane projected downward from the base of the footing.  If deeper utility trenches are located 

adjacent to the footings, the footing depths should be increased so that the utility trench 

excavation is above this imaginary plane.   
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As requested by the project architect, BAGG Engineers have prepared the following pavement 

design recommendations for flexible and rigid pavements at Homestead High School in 

Cupertino, California. 

9.9 Flexible Pavements 

BAGG Engineers performed R-Value testing of the subsurface materials collected from the site; 

the test results indicated an R-value of 27.  Using the R-value of 27, we performed engineering 

analyses to calculate the flexible pavement sections for various Traffic Index values, which are 

presented in the table below.   

 

Summary of Asphalt Pavement Sections 
(Subgrade R-value =27) 

Pavement 
Component 

TI=4.5 TI=5.0 TI=6.0 

Asphaltic Concrete (AC) in Inches 2½ 5½ 3 6 3½  8 

Class II Aggregate Base (RMin=78) in Inches 6 0 6 0 8 0 

Total Thickness in Inches 8½ 5½ 9 6 11½ 8 

 

The Traffic Index is a measure of the frequency and magnitude of loading the flexible pavement is 

expected to experience during its life time.  A Traffic Index (TI) of 4.5 is frequently used for areas 

subject to light automobile parking only.  Traffic Index of 5.0 would be appropriate for heavily-

used automobile driveways and roadways subject to only rare heavy trucks, such as a fire truck.  

We therefore recommend areas for emergency vehicle access, including fire trucks, should be 

designed for a TI of 5.0 or greater.  A TI of 6.0 is usually appropriate where the pavement will be 

subject to frequent use by vans or light delivery trucks with only occasional heavy truck traffic, 

such as from weekly garbage trucks.   

 

Where new driveway pavements will be constructed adjacent to irrigated landscape areas, or 

where natural runoff will drain toward the pavement area, a vertical curb extending at least 2 to 
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3 inches below the subgrade surface (bottom of base rock) would minimize water intrusion into 

the subgrade soils and maximize the serviceable life of the pavement.   

 

The subgrade soil should be compacted as per the recommendations included in the “Site 

Grading” section of this report.  All pavement components should conform to and be placed in 

accordance with the latest edition of Caltrans Standard Specifications, except that compaction 

should be measured by ASTM Test Method D1557.  The above pavement sections were 

calculated in accordance with the latest edition of the Caltrans Highway Design Manual. 

 

Where there is no vehicular traffic anticipated, a minimum of 2½-inches thick AC pavement can 

be directly placed over graded and compacted soil subgrade.  Drainage measures should be 

installed in the hardcourt areas to collect and drain surface water runoff away from the paved 

areas.  

9.11 Rigid Pavement 

Where Portland Cement Concrete (rigid) Pavements are to be used (recommended in trash dump 

box storage areas), they should be supported on a subgrade that has been prepared as 

recommended under “Site Grading” in our this report.  The life of the pavement can be extended 

by placing concrete slab within and around the trash enclosure where a dumpster is housed.  

Where only occasional heavy trucks are expected (once a week, or TI = 6), the concrete pavement 

thickness should be 5½ inches over 6 inches of Caltrans Aggregate Base Material.   

 

These slab thicknesses and traffic conditions for conventional Portland cement concrete would 

require structural concrete with a minimum compressive strength of 3,000 psi, plus nominal 

reinforcing steel for temperature.   
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9.12 Corrosion Potential 

One bulk sample of the subgrade soils from the project site was tested for corrosion potential at 

Cooper Testing Labs.  The results of chemical analyses, pH, and resistivity at 100% saturation are 

summarized below: 

TABLE 4 

Corrosion Test Results 

Chemical Analyses 
Results 

B-3 bulk (2’ to 5’) 
Corrosivity 

Classification 
AWWA C-105 

points 

Resistivity @ 100% saturation 4,234 Ohm-cm corrosive 1 0 

pH 7.3 negligible 0 

ORP (Redox) 505 mV neglibible2 0 

Chloride 6 mg/kg negligible3 NA 

Sulfate 26 mg/kg negligible4 0 

Moisture 7.3% NA 0 

AWWA points   0 

1 National Association of Corrosion Engineers (NACE) Corrosion Basics, page 191 
2 Standard Method 2580B 
3 For metals encased in concrete, extrapolated from CTM 372 
4For metals encased in concrete, ACI-318, Building Code Requirements for Reinforced 
Concrete 

 
 

Based on the corrosion test results, and the AWWA C-105 points, the soils at the site are 

classified as “corrosive” with respect to steel reinforced concrete, and cement mortar coated 

steel.  While the results for pH, ORP (redox), and chloride and sulfate content were essentially 

reported as negligible amounts in terms of corrosion, the resistivity in the samples were reported 

as “corrosive” with respect to resistivity.  Corrosive effects to concrete and masonry materials will 

be low to moderate, while the effects would be noticeable with metals in direct contact with the 

soil subgrade.  As the depth of the samples were approximately 2 to 5 feet below the existing 

ground surface, with minor cuts and fills anticipated for the project, these samples would be 

most representative of the soil type to be encountered during trenching and installation of 

underground utilities and foundation excavations.   
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To minimize the corrosive degradation of any steel, ductile iron, or copper pipes over time, we 

recommend that these types of pipes be coated or polyethylene sleeved, or provided other forms 

of cathodic protection.  The soils can severely degrade copper pipes over a short period of time, 

so copper pipes should not be in contact with soil.   

 

General recommendations for safeguarding the utility pipes and the below grade improvements 

are listed below: 

 

1. Steel reinforcement (without epoxy coating) for concrete should be protected 
by providing at least 2-inches minimum cover of good quality concrete, mixed 
with Type II modified with a maximum water/cement ratio of 0.50, or Type V 
cement with a maximum water/cement ratio of 0.45, and the use of a vapor 
proofing membrane for any slabs-on-grade where moisture intrusion is 
undesirable should avoid degradation of concrete and reinforcing steel at this 
site.  When epoxy-coated reinforcement is used, the minimum concrete cover 
should be a minimum of 2 inches.   

 
2. Cast iron or ductile iron pressure pipe and fittings, copper pipes, and steel 

pipes may be coated or polyethylene encased in accordance with ANSI A21.5, 
or should be encased in a polyethylene sleeve, in accordance with ASTM A674, 
as a cost-effective method to achieve cathodic protection.   

 
3. Electrical isolation should be provided between different materials or materials 

in different environs (concrete-soil, soil-air, near neutral pH native soil-high pH 
sand, etc.) both above and below grade.  Most importantly, there should be an 
insulating union or flange between above and below grade metal (including 
copper) piping with the insulator located just above grade.  Do not ground the 
underground piping to power neutral in buildings.   

 
4. It is important to note that copper pipe should not be installed without 

sleeving or coatings.  Overhead plumbing is the most effective method of 
corrosion control for copper.   

 

Soil conditions are not the only factors that may cause corrosion; design and construction 

practice may also be primary causes for failure. A review of plans and specifications for 
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underground structures should be conducted by a qualified corrosion engineer prior to 

installation.   

9.13 Plan Review 

It is recommended that the Geotechnical Engineer (BAGG Engineers) be retained to review the 

final grading, foundation, and drainage plans.  This review is to assess general suitability of the 

earthwork, foundation, and drainage recommendations contained in this report and to verify the 

appropriate implementation of our recommendations into the project plans and specifications.   

9.14 Observation and Testing 

It is recommended that the BAGG Engineers be retained to provide observation and testing 

services during the grading, excavation, backfilling, and foundation construction phases of work.  

This is intended to verify that the work in the field is performed as recommended and in 

accordance with the approved plans and specifications; and more importantly, to verify that 

subsurface conditions encountered during construction are similar to those anticipated during 

the design phase.  Changed or unanticipated conditions may warrant revised recommendations.  

Therefore, BAGG Engineers cannot assume responsibility or liability for the recommendations 

contained in this report if we do not provide observations and testing services during 

construction. 

 

 

10.0 CLOSURE 

 

This report has been prepared in accordance with generally accepted engineering practices for 

the strict use of Fremont Union High School District and other professionals associated with the 

specific project described in this report.  The recommendations presented in this report are 

based on our understanding of the proposed construction as described herein, and upon the 

subsurface conditions encountered in several exploratory borings drilled by BAGG for this project, 

and by others for adjacent projects.   
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The conclusions and recommendations contained in this report are based on subsurface 

conditions revealed by widely spaced borings.  It is not uncommon for unanticipated conditions 

to be encountered during site grading and/or foundation installation and it is not possible for all 

such variations to be found by a field exploration program appropriate for this type of project.  

The recommendations contained in this report are therefore contingent upon the review of the 

final grading, drainage, and foundation plans by this office, and upon geotechnical observation 

and testing by BAGG of all pertinent aspects of site grading including placement of fills and 

backfills, and foundation construction.   

 

Soil and bedrock conditions and standards of practice change with time.  Therefore, we should be 

consulted to update this report, if the construction does not commence within 18 months from 

the date this report is submitted.  Additionally, the recommendations of this report are only valid 

for the proposed development as described herein.  If the proposed project is modified, our 

recommendations should be reviewed and approved or modified by this office in writing.   

 

 

The following references and plates are attached and complete this report: 
 
Plate 1 Vicinity Map 
Plate 2 Site Plan 
Plate 3 Area Geologic Map  
Plate 4 Regional Fault Map  
Plate 5 Idealized Subsurface Cross Section 
Plate 6-A and 6-B Historical Earthquakes 
Plate 7  Unified Soil Classification System 
Plate 8  Soil Terminology 
Plate 9  Boring Log Notes and Key to Symbols 
Plates 10 through 13 Boring Logs 
Plate 14 Atterberg Limits Test Results 
Plate 15 Corrosion Test Results  
Plate 16 R-Value Test Results 
 
 
ASFE document titled “Important Information About Your Geotechnical Engineering Report” 
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TABLE of HISTORICAL EARTHQUAKES

Historical Earthquakes in Vicinity of Project Site Since 1910

( Distance  50 km AND M   5.0)W

1.)  Data from the Northern California Earthquake Data Center website, with the ANSS Worldwide 
Earthquake Catalog since 1910, and CGS Regional Geologic Hazard Mapping Program prior to 1910.
2.)  ML = Local Magnitude; Mw = Moment Magnitude; Unk = Unknown.

PROPOSED CAFETERIA AND 
CLASSROOM BUILDING

HOMESTEAD HIGH SCHOOL
21370 WEST HOMESTEAD ROAD

CUPERTINO, CALIFORNIA

Epicenter Distance Depth

Date Latitude Longitude to site (km) (km) Magnitude & Type Haversine

06/00/1838 37.3 -122.15 10 7.4

10/09/1781 37.2 -122 16 5.5

10/18/1989 37.1902 -122.052 16 15.75 5.1 ML

10/08/1865 37.2 -121.9 20 6.5

8/3/1903 37.3 -121.8 22 6.2

01/02/1891 37.3 -121.8 22 5.8

8/8/1989 37.1482 -121.9268 24 13.98 5.4 ML

9/5/1955 37.37 -121.78 24 5.5 ML

10/31/2007 37.4335 -121.7743 27 10.11 5.45 Mw

02/17/1870 37.1 -122 27 5.9

6/11/1903 37.2 -121.8 27 6.1

6/27/1988 37.1283 -121.895 27 13.15 5.3 ML

6/13/1988 37.3927 -121.7415 28 9.54 5.3 ML

7/1/1911 37.25 -121.75 28 6.6 Unk

11/26/1858 37.5 -121.8 29 6.2

02/15/1856 37.5 -122.3 29 5.9

06/27/1882 37.1 -121.9 29 5.8

03/05/1864 37.5528 -121.855 30 6

05/21/1864 37.6 -121.9 32 5.8

4/24/1984 37.3097 -121.6788 33 8.53 6.2 ML

05/24/1865 37.1 -121.8 34 5.9

09/00/1825 37.1 -122.3 34 5.5

3/31/1986 37.4792 -121.6867 36 9.01 5.7 ML

10/18/1989 37.0362 -121.8798 37 17.43 7 ML

01/02/1856 37.3 -122.5 40 5.7

10/21/1868 37.7 -122.1 41 7

03/26/1884 37 -122.25 41 5.9

02/26/1864 37.2 -121.6 43 6.1

11/16/1964 37.06 -121.69 44 5 ML

07/04/1861 37.75 -121.95 47 5.8

03/26/1866 37 -121.7 48 5.8
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UNIFIED SOIL CLASSIFICATION SYSTEM 
     
 (04/09)  

 COARSE-GRAINED SOILS 
LESS THAN 50% FINES* 

 FINE-GRAINED SOILS 
MORE THAN 50% FINES* 

 

 GROUP 
SYMBOLS 

ILLUSTRATIVE GROUP NAMES MAJOR DIVISIONS  GROUP 

SYMBOLS 
ILLUSTRATIVE GROUP NAMES MAJOR 

DIVISIONS 
 

 GW  Well graded gravel 
 Well graded gravel with sand 

GRAVELS 
More than 

half of coarse 
fraction is  

larger than 
No. 4  

sieve size 

 CL  Lean clay 
 Sandy lean clay with gravel 

SILTS AND 
CLAYS 

liquid limit 
less than 50 

 

 GP  Poorly graded gravel 
 Poorly graded gravel with sand 

 ML  Silt 
 Sandy silt with gravel 

 

 GM  Silty gravel 
 Silty gravel with sand 

 OL  Organic clay 
 Sandy organic clay with gravel 

 

 GC  Clayey gravel 
 Clayey gravel with sand 

 CH  Fat clay 
 Sandy fat clay with gravel SILTS AND 

CLAYS 
liquid limit 
more than 

50 

 

 SW  Well graded sand 
 Well graded sand with gravel 

SANDS 
More than 

half of coarse 
fraction is 

smaller than 
No. 4 sieve 

size 

 MH  Elastic silt 
 Sandy elastic silt with gravel 

 

 SP  Poorly graded sand 
 Poorly graded sand with gravel  

 OH  Organic clay 
 Sandy organic clay with gravel 

 

 SM  Silty sand 
 Silty sand with gravel 

 

PT 
 Peat 
 Highly organic silt 

HIGHLY 
ORGANIC 

SOIL 

 

 SC  Clayey sand 
 Clayey sand with gravel 

  

 NOTE: Coarse-grained soils receive dual symbols if: 
(1) their fines are CL-ML (e.g. SC-SM or GC-GM) or 
(2) they contain 5-12% fines (e.g. SW-SM, GP-GC, etc.) 

NOTE: Fine-grained soils receive dual symbols if their limits 
 in the hatched zone on the Plasticity Chart(L-M) 
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FOR FINE-GRAINED SOILS
AND FINE FRACTION OF
COARSE-GRAINED SOILS

0

 

 COMPONENT SIZE RANGE 

  BOULDERS ABOVE 12 in. 

  COBBLES 3 in. to 12 in. 

  GRAVEL No. 4 to 3 in. 

 Coarse ¾ in to 3 in. 

 Fine No. 4 to ¾ in. 

  SAND No. 200 to No.4 

 Coarse No. 10 to No. 4 

 Medium No. 40 to No. 10 

 Fine No. 200 to No. 40 

  *FINES: BELOW No. 200 

 NOTE: Classification is based on the portion of 
a sample that passes the 3-inch sieve.  

 Reference: ASTM D 2487-06, Standard Classification of Soils for 
Engineering Purposes (Unified Soil Classification System). 

 

  
GENERAL NOTES:  The tables list 30 out of a possible 110 Group Names, all of which are assigned to unique proportions of constituent 
soils.  Flow charts in ASTM D 2487-06 aid assignment of the Group Names.  Some general rules for fine grained soils are: less than 15% 
sand or gravel is not mentioned; 15% to 25% sand or gravel is termed "with sand" or "with gravel", and 30% to 49% sand or gravel is 
termed "sandy" or "gravelly".  Some general rules for coarse-grained soils are: uniformly-graded or gap-graded soils are "Poorly" 
graded (SP or GP); 15% or more sand or gravel is termed "with sand" or "with gravel", 15% to 25% clay and silt is termed clayey and 
silty and any cobbles or boulders are termed "with cobbles" or "with boulders". 
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SOIL TERMINOLOGY 

(03/08)  

  
SOIL TYPES (Ref 1) 
Boulders:  particles of rock that will not pass a 12-inch screen. 
Cobbles:   particles of rock that will pass a 12-inch screen, but not a 3-inch sieve. 
Gravel:   particles of rock that will pass a 3-inch sieve, but not a #4 sieve. 
Sand:   particles of rock that will pass a #4 sieve, but not a #200 sieve. 
Silt:   soil that will pass a #200 sieve, that is non-plastic or very slightly plastic, and that exhibits little or no strength 

when dry. 
Clay:   soil that will pass a #200 sieve, that can be made to exhibit plasticity (putty-like properties) within a range of water 

contents, and that exhibits considerable strength when dry. 
 

MOISTURE AND DENSITY 
Moisture Condition:  an observational term; dry, moist, wet, or saturated. 
Moisture Content:  the weight of water in a sample divided by the weight of dry soil in the soil sample, expressed as a 

percentage. 
Dry Density:   the pounds of dry soil in a cubic foot of soil. 
 

DESCRIPTORS OF CONSISTENCY (Ref 3) 
Liquid Limit:  the water content at which a soil that will pass a #40 sieve is on the boundary between exhibiting liquid and 

plastic characteristics.  The consistency feels like soft butter.   
Plastic Limit:  the water content at which a soil that will pass a #40 sieve is on the boundary between exhibiting plastic and semi-

solid characteristics.  The consistency feels like stiff putty.   
Plasticity Index:  the difference between the liquid limit and the plastic limit, i.e. the range in water contents over which the soil is 

in a plastic state.   
 

MEASURES OF CONSISTENCY OF COHESIVE SOILS (CLAYS) (Ref's 2 & 3) 
Very Soft  N=0-1* C=0-250 psf Squeezes between fingers 
Soft  N=2-4 C=250-500 psf Easily molded by finger pressure 
Medium Stiff  N=5-8 C=500-1000 psf Molded by strong finger pressure 
Stiff   N=9-15 C=1000-2000 psf Dented by strong finger pressure 
Very stiff  N=16-30 C=2000-4000 psf Dented slightly by finger pressure 
Hard  N>30 C>4000 psf Dented slightly by a pencil point 

 
*N=blows per foot in the Standard Penetration Test.  In cohesive soils, with the 3-inch-diameter ring sampler, 140-pound 
  weight, divide the blow count by 1.2 to get N (Ref 4). 

 

MEASURES OF RELATIVE DENSITY OF GRANULAR SOILS (GRAVELS, SANDS, AND SILTS) (Ref's 2 & 3) 
Very Loose  N=0-4** RD=0-30 Easily push a ½-inch reinforcing rod by hand 
Loose  N=5-10 RD=30-50 Push a ½-inch reinforcing rod by hand 
Medium Dense N=11-30 RD=50-70 Easily drive a ½-inch reinforcing rod 
Dense  N=31-50 RD=70-90 Drive a ½-inch reinforcing rod 1 foot 
Very Dense  N>50 RD=90-100 Drive a ½-inch reinforcing rod a few inches 

 
**N=Blows per foot in the Standard Penetration Test.  In granular soils, with the 3-inch-diameter ring sampler, 140-
pound    weight, divide the blow count by 2 to get N (Ref 4). 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 
Ref 1: ASTM Designation: D 2487-06, Standard Classification of Soils for Engineering Purposes (Unified Soil Classification 

System). 
 
Ref 2: Terzaghi, Karl, and Peck, Ralph B., Soil Mechanics in Engineering Practice, John Wiley & Sons, New York, 2nd Ed., 1967, pp. 

30, 341, and 347. 
 
Ref 3: Sowers, George F., Introductory Soil Mechanics and Foundations: Geotechnical Engineering, Macmillan Publishing 

Company, New York, 4th Ed., 1979, pp. 80, 81, and 312. 
 
Ref 4: Lowe, John III, and Zaccheo, Phillip F., Subsurface Explorations and Sampling, Chapter 1 in "Foundation Engineering 

Handbook," Hsai-Yang Fang, Editor, Van Nostrand Reinhold Company, New York, 2
nd

 Ed, 1991, p. 39. 

 

 



1.  The borings were drilled on March 30, 2013 with a truck-mounted drill rig using 3-inch O.D. continuous flight augers.

2.  The borings were located by pacing distanced from landmarks shown on the Site Plan.  The indicated boring locations are
therefore only approximate.

3.  Groundwater was not encountered in any of the borings.

4.  The "Blow Count" column on the logs indicates the number of blows required to drive the sampler below the bottom of the
boring, with the blow count given for each six inches of penetration, or portion thereof.

5.  The soils' Group Names (e.g. SANDY LEAN CLAY) and Group Symbols (e.g. CL) were determined or estimated per
ASTM D2487, Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System, Plate 3).  Other
soil engineering terms used on the boring logs are defined on Plate 4, Soil Terminology.

6. In addition to interpretations of sample classification, there are interpretations of where stratum changes occur between
samples, where gradational changes substantially occur, and where minor changes within a stratum are significant enough to
log.

7.  The boring logs are intended for use with this report only, and for the purposes outlined in the text.  The logs depict
interpretations of subsurface conditions at the locations shown on the Site Plan and on the dates noted on the logs.

Notes:

Symbol Description

Strata symbols

Lean clay with
fine sand

Poorly graded sand and gravel

Borderline silty sand
to sandy silt

Poorly graded sand
with clay& gravel

Borderline sandy lean
clay to clayey sand

Soil Samplers

Modified California Sampler:
2.375" ID by 3" OD, split-barrel
sampler driven w/ 140-pound
hammer falling 30 inches

Symbol Description

Standard Penetration Test:
1 3/8" ID by 2" OD, split-spoon
sampler driven with 140-pound
hammer falling 30" (ASTM D 1586-99)

Line Types

Denotes a sudden, or well
identified strata change

Denotes a gradual, or poorly
identified strata change

Laboratory Data

DSX Dirct Shear test performed
on a sample submerged in water
until volume changes ceased.
(ASTM D2166)

KEY TO SYMBOLS

Plate 9
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CL/
SC

SP/GP

SANDY LEAN CLAY to
CLAYEY FINE SAND: yellow
brown, trace gravel, hard to
dense, damp

SANDY GRAVEL to
GRAVELLY SAND: grayish
brown, angular gravel, 1/4" to 1/
2" sized gravel, fine to coarse
sand, damp,  dense

---1/2" to 1" sized gravel, hard
drilling

Boring was terminated at 13.5
feet. Groundwater was not
encountered. Boring was
backfilled with cement grout.

BORING LOG Boring No. B-1

JOB NAME: Proposed Cafeteria Kitchen Classroom Building JOB NO.: FUHSD-09-01G
CLIENT: Fremont Union High School DATE DRILLED: 03/30/13
LOCATION: 21370 West Homestead Road ELEVATION:

DRILLER: West Coast Exploration LOGGED BY: AS
DRILL METHOD: 4-inch Diameter Continuous Flight Augers CHECKED BY:
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CL/
SC

SM/
ML

SP/GP

SP-SC

SP/GP

SANDY LEAN CLAY to
CLAYEY SAND: yellow brown,
damp, hard to dense

SILTY FINE SAND to SANDY
SILT: olive brown, dense to
hard, damp

GRAVELLY SAND to SANDY
GRAVEL: gray brown, damp,
dense

---1/2" to 1" sized gravel

GRAVELLY SAND: with little
clay, yellow brown, moist, dense

GRAVELLY SAND to SANDY
GRAVEL:‚" to" sized gravel,
fine to coarse sand, moist, dense
---Boreholekept on caving in
around 21 feet.
Boring was terminated at 23.5
feet bgs.

 Groundwater was
not encountered and
the borehole was
backfilled with
cement grout.

BORING LOG Boring No. B-2

JOB NAME: Proposed Cafeteria Kitchen Classroom Building JOB NO.: FUHSD-09-01G
CLIENT: Fremont Union High School DATE DRILLED: 03/30/13
LOCATION: 21370 West Homestead Road ELEVATION:

DRILLER: West Coast Exploration LOGGED BY: AS
DRILL METHOD: 4-inch Diameter Continuous Flight Augers CHECKED BY:
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CL/
SC

SP/GP

SANDY LEAN CLAY to
CLAYEY SAND with trace
gravel, yellow brown, damp,
hard

SANDY GRAVEL to
GRAVELLY SAND: gray
brown, dense, damp

---2"sized gravel

---hole sloughed in around 9 feet

---hard drilling.  Up to 1-inch
sized gravel
Boring was terminated at 12 feet
bgs. Groundwater was not
encountered. Borehole was
backfilled with cement grout.

LL = 26
PI = 12

BORING LOG Boring No. B-3

JOB NAME: Proposed Cafeteria Kitchen Classroom Building JOB NO.: FUHSD-09-01G
CLIENT: Fremont Union High School DATE DRILLED: 03/30/13
LOCATION: 21370 West Homestead Road ELEVATION:

DRILLER: West Coast Exploration LOGGED BY: AS
DRILL METHOD: 4-inch Diameter Continuous Flight Augers CHECKED BY:
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CL/
SC

SP/GP

SANDY LEAN CLAY to
CLAYEY SAND: yellow brown,
damp. hard to dense

---stiff to very stiff

SANDY GRAVEL to
GRAVELLY SAND: gray
brown, dense, up to 2" sized
gravel, moist

¼" to " sized angular gravel,
gray brown

---borehole kept caving in
around 16 feet

Boring was terminated at 19 feet
because the hole kept on caving
in. Groundwater was not
encountered. Borehole was
backfilled with cement grout.

BORING LOG Boring No. B-4

JOB NAME: Proposed Cafeteria Kitchen Classroom Building JOB NO.: FUHSD-09-01G
CLIENT: Fremont Union High School DATE DRILLED: 03/30/13
LOCATION: 21370 West Homestead Road ELEVATION:

DRILLER: West Coast Exploration LOGGED BY: AS
DRILL METHOD: 4-inch Diameter Continuous Flight Augers CHECKED BY:
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