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  GEOTECHNICAL DATA REPORT 
 
Dear Ms. Yee:  

 
With your authorization, we prepared this geotechnical data report documenting the information 
obtained during our field exploration for the Animal Care Shelter project in San Mateo, 
California. 
 
We are pleased to have been of service to you on this project and will be happy to continue 
assisting you and your design team as the project progresses. 
 
Sincerely,  
 
ENGEO Incorporated 
 
 
 
 
Andrew H. Firmin, GE Paul C. Guerin, GE 
ahf/pcg/bvv 
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1.0 INTRODUCTION 
 
We prepared this geotechnical data report (GDR) to present the findings of our geotechnical 
subsurface exploration and laboratory test data and to summarize existing geotechnical 
subsurface information for the subject project.  
 
This report was prepared for the exclusive use of the County of San Mateo and its consultants for 
design of this project. 
 
1.1 PROJECT LOCATION 
 
Figure 1 displays a Vicinity Map. The site is located northeast of Highway 101. Access is 
provided by a parking lot entrance off Airport Boulevard. 
 
Figure 2 is a Site Plan that shows approximate site boundaries, our exploratory locations, 
geologic cross section locations, and other pertinent information. The project site is bounded by 
Airport Boulevard and Highway 101 to the south, Poplar Creek Golf Course to the east, the San 
Francisco Bay Trail and San Francisco Bay to the north, and vacant land to the west.  
 
At the time of our field exploration, the site was occupied by several one- to two-story buildings, 
paved parking areas, and open space areas. 
 
1.2 ELEVATION DATUM 
 
For our use, we received a topographic survey of the site prepared by BKF Engineers (BKF), 
dated March 3, 2015 (Job Number 20145240). According to the survey, the elevation datum 
applied to the project is the North American Vertical Datum of 1988 (NAVD 88). The figures 
and data presented in this report reference elevations based on this survey and datum.  
 
Figure 6 presents a recent topographic map of the site. 
 
2.0 SITE GEOLOGY AND SEISMICITY 
 
2.1 SITE GEOLOGY 
 
As shown on the Geologic Map prepared by Brabb and Graymer (1998), artificial fill (af) is 
mapped on the site (Figure 4). Pampeyan (1994) similarly maps the site as underlain by artificial 
fill (Figure 5). Historical development of the San Francisco Bay shoreline resulted in placement 
of artificial fill material over substantial portions of modern estuaries, marshlands, tributaries, 
and creek beds in an effort to reclaim land (Nichols and Wright, 1971). Historical mapping of the 
area shows the project site to be located within a former tidal marsh (Figure 11) that was 
subsequently filled during development of the area.  
 
The California Division of Mines and Geology (CDMG), currently known as the California 
Geological Survey (CGS), mapped the approximate thickness of younger Bay Mud in the Bay 
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Area (CDMG, 1966). Review of this mapping shows the site is located between 0- and 
20-foot-thickness contours. By interpolation, the map suggests an estimated Bay Mud thickness 
between 5 and 10 feet at the site. If present within reclaimed land areas, Bay Mud deposits would 
be encountered below surficial artificial fill deposits. 
 
2.2 SITE SEISMICITY 
 
The Bay Area contains numerous active earthquake faults (Figure 9). The major active faults in 
the area include the San Andreas and San Gregorio to the west of the bay, and the Hayward and 
Calaveras to the east of the bay. An active fault is defined by the State Mining and Geology 
Board as one that has had surface displacement within Holocene time (about the last 
11,000 years) (Hart and Bryant, 1997). 
 
Numerous small earthquakes occur every year in the San Francisco Bay Region, and larger 
earthquakes have been recorded and can be expected to occur in the future. Figure 9 shows the 
approximate locations of these faults and significant historic earthquakes recorded within the 
San Francisco Bay Region.  
 
The site is not located within a currently designated Alquist-Priolo Earthquake Fault Zone 
(Figure 8) and no known surface expression of active faults is believed to exist within the site. 
The nearest known active faults using the latitude and longitude coordinates of the approximate 
center of the site (Latitude  37.587353°, Longitude -122.330642°) are summarized in the table 
below. 
 

TABLE 2.2-1 
Nearest Active Faults 

Fault 
Distance from Site 

km (miles) 
Moment Magnitude 

San Andreas 5.8 (3.6) 7.7 

San Gregorio North  16.7 (10.4) 7.5 

Monte Vista – Shannon 18.1 (11.2) 6.5 

Hayward 23.6 (14.7) 7.0 

Calaveras 37.0 (23.0) 6.9 

 
Figure 7 shows the site is within an area mapped with very high liquefaction susceptibility, 
according to mapping prepared by the Association of Bay Area Governments (ABAG). 
Figure 10 shows the northern perimeter of the site adjacent to San Francisco Bay is on the border 
of a tsunami inundation zone.  
 
A site-specific geologic hazard assessment was not performed as part of this GDR.  
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3.0 FIELD EXPLORATION 
 
The field exploration included advancing five cone penetration test (CPT) soundings on 
January 2, 2015, and drilling two exploratory borings on January 30, 2015. The approximate 
exploration locations are shown on the Site Plan, Figure 2. The exploration locations are 
approximate and were estimated by pacing from features shown on the site plan; the approximate 
coordinates are provided in the table below. These measurements should be considered accurate 
only to the degree implied by the method used. The elevations are based on the above-
referenced topographic survey performed by BKF.  

 
TABLE 3.0-1 

Field Exploration Locations 

Exploration ID 
Location Coordinates Depth of 

Exploration  
(feet) 

Surface Elevation at 
Exploration 

Location (feet)* Latitude Longitude 

1-B1 37.587651° -122.329831° 51.5 5.5 

1-B2 37.587527° -122.331592° 51.5 4 

1-CPT1 37.587773° -122.330552° 49.9 5.5 

1-CPT2 37.587542° -122.331595° 49.9 4 

1-CPT3 37.587262° -122.330811° 49.9 5.5 

1-CPT4 37.587275° -122.330057° 49.9 6.5 

1-CPT5 37.586923° -122.329947° 49.9 7 
 *Elevation Datum NAVD88 
 
3.1 EXPLORATORY BORINGS 
 
An ENGEO representative supervised the drilling and logged the subsurface conditions of the 
exploratory borings. The borings were drilled using a track-mounted drill rig using a 
5-inch-diameter auger and mud rotary drilling methods to depths of approximately 51½ feet 
below ground surface (bgs). 
 
The borings were logged in the field and soil samples were collected using either a 2½-inch 
inside diameter (I.D.) California-type split-spoon sampler fitted with 6-inch-long brass liners, a 
2-inch outside diameter (O.D.) Standard Penetration Test (SPT) split-spoon sampler or a 3-inch 
O.D. Shelby Tube sampler. A bulk sample was collected from the upper 3 feet of site soils 
adjacent to Boring 1-B1.   
 
The penetration of the California-type and SPT samplers was recorded as the number of blows 
needed to drive the sampler 18 inches in 6-inch increments. The boring logs show the number of 
blows required for the last one foot of penetration, and the blow counts have not been converted 
using any correction factors. The samplers were driven with a 140-pound hammer falling a 
distance of 30 inches employing an automatic trip system. The 3-inch O.D. Shelby Tube sampler 
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was pushed hydraulically with the drill rig. We used the field logs to develop the report logs in 
Appendix A.  
 
The report boring logs graphically depict the subsurface conditions encountered at the time of the 
exploration, and describe the soil type, color, consistency, and visual classification in general 
accordance with the Unified Soil Classification System (USCS). Subsurface conditions at other 
locations may differ from conditions occurring at these boring locations, and the passage of time 
may result in altered subsurface conditions. In addition, stratification lines represent the 
approximate boundaries between soil types and the transitions may be gradual.  
 
3.2 CONE PENETRATION TEST SOUNDINGS 
 
An ENGEO representative supervised the CPT soundings and observed the subsurface 
conditions of exploratory CPTs. The CPT soundings were advanced using a truck-mounted CPT 
rig to depths of approximately 50 feet.  
 
The CPT equipment has a 20-ton compression-type cone with a 15-square-centimeter (cm2) tip 
area, an apex angle of 60 degrees, and a friction sleeve with a surface area of 225 cm2. The cone, 
connected with a series of rods, is pushed into the ground at a constant rate. Cone readings are 
taken at approximately 5-cm intervals with a penetration rate of 2 cm per second in accordance 
with ASTM D3441. Measurements include the tip resistance to penetration of the cone (Qc), the 
resistance of the surface sleeve (Fs), and pore pressure (U) (Robertson and Campanella, 1988). 
The CPT data were provided by Gregg Drilling and Testing and are presented in Appendix B. 
 
Pore pressure dissipation tests were conducted in 1-CPT1 through 1-CPT5 by Gregg Drilling and 
Testing. The CPT cone was halted at select depths, and the variation of the penetration pore 
pressure with time was measured until the pore pressure stabilized. Results of the pore-pressure 
dissipation tests are included in Appendix D. 
 
3.3 LABORATORY TESTING  
 
Laboratory testing on the samples recovered during borehole drilling was performed in 
accordance with the following table to determine various soil characteristics: 
 

TABLE 3.3-1 
Laboratory Testing 

Test Designation 
Number of Tests 

Performed 

Determination of Moisture Content by Mass ASTM D2216 12 

Determination of Density  ASTM D7263 3 

Amount of Material in Soils Finer than No. 200 Sieve ASTM D1140 6 

Particle-Size Analysis of Soil ASTM D422 4 

Liquid Limit, Plastic Limit and Plasticity Index ASTM D4318 7 
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Test Designation 
Number of Tests 

Performed 

Unconsolidated Undrained Triaxial Compression ASTM D2850 2 

Laboratory Miniature Vane Shear ASTM D4648 2 

Consolidation Using Incremental Loading ASTM D2435 1 

Resistance Value CTM-301 1 

 
Laboratory result reports are included in Appendix C. In addition, some of the laboratory test 
results are shown on the boring logs in Appendix A. 
 
We also performed corrosivity analysis on two soil samples. The samples were delivered to 
CERCO Analytical, Inc. and tested according to ASTM Test Methods for redox potential, pH, 
resistivity, sulfate, sulfide, and chloride ion concentrations. These tests provide an indication of 
the corrosion potential of the soil environment on buried concrete structures and metal pipes. A 
detailed description of the laboratory results is contained in the attached report prepared by 
CERCO Analytical, Inc. in Appendix E. 
 
3.4 GROUNDWATER  
 
As discussed in Section 3.2, we conducted pore-pressure-dissipation tests at the CPT locations. 
We calculated the groundwater elevation at each location based on the pore pressure dissipation 
test results. Due to the mud rotary drilling methods, we did not measure groundwater in the two 
boring locations. The table below provides a summary of the calculated groundwater elevation at 
the CPT locations. 
 

TABLE 3.4-1 
Groundwater Elevation based on Pore Pressure Dissipation Tests 

CPT 
Location 

Depth of 
Cone (feet) 

Measured Pore 
Pressure (psi) 

Calculated  
Groundwater Depth 

(feet) 

Calculated  
Groundwater Elevation* 

(feet) 

1-CPT1 21.7 7.9 3.3 2.2 

1-CPT2 35.8 14.6 2.1 1.9 

1-CPT3 12.1 3.7 3.6 1.9 

1-CPT4 30.0 11.0 4.6 1.9 

1-CPT5 33.6 11.7 6.6 -0.3 
*Elevation Datum NAVD88 
 
Fluctuations in groundwater levels may occur seasonally and over a period of years because of 
precipitation, changes in drainage patterns, irrigation, and other factors not evident at the time 
measurements were made.  
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4.0 SITE CONDITIONS 
 
4.1 SURFACE CONDITIONS  
 
Based on information from historic topographic mapping, the site was once occupied by 
marshland prior to reclamation. Based on review of historical aerial photographs, by 1961, 
construction of the existing facility was completed. The site has remained relatively unchanged 
with the exception of structural additions since then. 
 
4.2 SUBSURFACE CONDITIONS  
 
Based on the exploratory borings and CPTs, the subsurface conditions generally consist of 
existing “man-made” fills over Bay Mud over alluvial deposits. Cross Sections A-A’ and B-B’ 
depict generalized subsurface conditions at the site (Figure 3). 
 
We encountered 3 to 7 feet of fill at exploration locations. The fill is typically classified as sandy 
clay or clayey sand with variable amounts of gravel. The sandy clay ranges from medium stiff to 
very stiff in consistency, and the clayey sand ranges from loose to dense in density. Although not 
encountered, the existing fill unit adjacent to the San Francisco Bay often contains man-made 
debris such as asphalt, brick, or concrete fragments.  
 
Below the fill, we encountered 3 to 5 feet of Bay Mud deposits. The Bay Mud underlying the fill 
is typically characterized as a marine deposit comprising soft to medium stiff, high plasticity clay 
with organics. Typically, the upper zone of Bay Mud deposits (normally up to about 5 feet) have 
been desiccated and are normally stiffer in consistency as a result.  
 
We encountered geologically older alluvial deposits below the Bay Mud, extending to the bottom 
of our exploration locations. The alluvial deposits consisted of interbedded layers of lean clay 
and clayey sand with variable amounts of gravel. The clayey deposits were medium stiff to very 
stiff in consistency, and the sandy deposits were medium dense to dense in density. 
 
5.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 
This report presents geotechnical data for the Animal Care Shelter project. If changes occur in 
the nature or design of the project, we should be allowed to review this report and provide 
additional information. It is the responsibility of the owner to transmit the information and 
recommendations of this report to the appropriate organizations or people involved in design of 
the project, including but not limited to developers, owners, buyers, contractors, architects, 
engineers, and designers. The conclusions and recommendations contained in this report are 
solely professional opinions and are valid for a period of no more than 2 years from the date of 
report issuance. 
 
We strived to perform our professional services in accordance with generally accepted 
geotechnical engineering principles and practices currently employed in the area; no warranty is 
expressed or implied. There are risks of earth movement and property damages inherent in 
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building on or with earth materials. We are unable to eliminate all risks or provide insurance; 
therefore, we are unable to guarantee or warrant the results of our services. 
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2" asphalt concrete over 4" aggregate base

CLAYEY GRAVEL (GC), dark brown, moist (FILL)

FAT CLAY (CH), very dark brown to very dark greenish gray,
stiff, moist (FILL)

Black mottled with greenish gray

FAT CLAY (CH), dark grayish brown, stiff, moist to wet (BAY
MUD)

Soft, wet

SANDY LEAN CLAY (CL), yellowish brown, soft to medium
stiff, wet, with gravel

Medium stiff to stiff

CLAYEY SAND (SC), yellowish brown to dark yellowish
brown, loose, wet, medium-grained sand

CLAYEY SAND (SC), yellowish brown, medium dense to
dense, wet (ALLUVIUM)

SANDY CLAY (CL), yellowish red to dark yellowish brown,
stiff, wet, fine-grained sand

CLAYEY SAND (SC), yellowish brown, medium dense, wet

SANDY LEAN CLAY (CL), pale olive brown, stiff, wet, low
plasticity, iron oxide staining

CLAYEY SAND (SC), yellowish brown to dark yellowish
brown, medium dense, wet, with gravel

SILTY LEAN CLAY (CL), dark yellowish brown, very stiff, wet,
<15% gravel
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1.75*

3.5*

20.2

14.1

20

22.113

10

42

21

19

9

441730

SILTY LEAN CLAY (CL), dark yellowish brown, stiff, wet,
<15% gravel

WELL GRADED SAND TO CLAYEY SAND (SW-SC), dark
olive brown to dark gray, dense, wet

LEAN SILTY CLAY (CL), pale olive mottled with reddish
yellow, very stiff, wet, <15% sand

CLAYEY SAND (SC), dark yellowish brown, medium stiff,
wet, low plasticity

Bottom of boring at approximately 51.5 feet below existing
grade.
Groundwater was not encountered due to the method of
drilling.
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APPENDIX B 
 

Cone Penetration Test Report 
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Cone Penetration Testing Procedure 
(CPT)

Gregg Drilling carries out all Cone Penetration Tests (CPT) using an integrated 
electronic cone system, Figure CPT.  The soundings were conducted using a 20 ton 
capacity cone with a tip area of 15 cm2 and a friction sleeve area of 225 cm2.  The cone 
is designed with an equal end area friction sleeve and a tip end area ratio of 0.80. 

The cone takes measurements of cone 
bearing (qc), sleeve friction (fs) and 
penetration pore water pressure (u2) at 5-
cm intervals during penetration to provide 
a nearly continuous log. CPT data 
reduction and interpretation is performed 
in real time facilitating on-site decision 
making.  The above mentioned 
parameters are stored on disk for further 
analysis and reference.  All CPT 
soundings are performed in accordance 
with revised (2007) ASTM standards (D 
5778-07).

The cone also contains a porous filter 
element located directly behind the cone 
tip (u2).  It consists of porous plastic and is 
5.0mm thick. The filter element is used to 
obtain penetration pore pressure as the 
cone is advanced as well as Pore 
Pressure Dissipation Tests (PPDT’s)
during appropriate pauses in penetration.  
It should be noted that prior to 
penetration, the element is fully saturated 
with oil under vacuum pressure to ensure 
accurate and fast dissipation. 

The cone has the following accuracy:  
1 tsf for qc, 0.02 tsf for fs and 0.5 psi for 
u2.  In soft clays, a lower capacity cone 
should be used for improved accuracy. 

When the soundings are complete, the test holes are grouted.  The grouting procedures 
generally consist of pushing a hollow tremie pipe with a “knock out” plug to the 
termination depth of the CPT hole.  Grout is then pumped under pressure as the tremie 
pipe is pulled from the hole.  Disruption or further contamination to the site is therefore 
minimized. 

Figure CPT 























 

  

 

APPENDIX C 
 

Laboratory Test Data 
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APPENDIX D 
 

Pore Pressure Dissipation Test Report  
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APPENDIX E 
 

Corrosivity Test Results 
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