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GEOTECHNICAL FEASIBILITY REPORT 
BIOMARIN OFFICE BUILDINGS 
999 3RD STREET 
SAN RAFAEL, CALIFORNIA 

 
 
1.0 INTRODUCTION 

This report presents the results of our geotechnical feasibility evaluation for the proposed new 
office buildings for BioMarin Pharmaceutical.  As shown on Figure 1, the project site is located 
within an approximately three-acre parcel (APN 011-265-01) at 999 3rd Street in San Rafael.  The 
purpose of our report is to identify and address potential geotechnical and geologic issues at the 
project site, offer our opinion on project feasibility, prepare preliminary geotechnical design 
recommendations and summarize our findings in this report for use in planning, permitting, and 
preliminary design of the project. 
 
Our feasibility evaluation was performed in accordance with Task Order No. 206838 of our Master 
Service Agreement dated May 4, 2018.  Our scope of services includes several phases to match 
project development.  This report completes the first phase of our services and includes the 
following: 
 

 Review of readily available geologic reference information to describe geologic setting 
and local geologic conditions. 

 A site reconnaissance to observe and document surface conditions. 

 An evaluation of geologic hazards that could affect the site and preliminary 
recommendations to mitigate identified hazards. 

 Description of other geotechnical constraints that should be addressed during project 
design and preliminary recommendations for probable foundation types. 

 Preparation of this report which summarizes our evaluation of geologic hazards and 
preliminary geotechnical recommendations for design and construction. 

 
Issuance of this report completes our initial phase of services.  Future phases of work are 
expected to include a design-level geotechnical report with subsurface exploration, supplemental 
geotechnical consultation and plan review, and observation and testing of geotechnical-related 
items during construction. 
 
 
2.0 PROJECT DESCRIPTION 

While planning and preliminary design are still underway, we understand the project is expected 
to include developing the site with two new buildings which will provide office and laboratory 
space.  As shown on Figure 2, Building “A” will occupy an approximately 21,000-square-foot 
building footprint on the north side of the property, while Building “B” will occupy an approximately 
22,500-square-foot footprint on the south side of the property.  The new buildings will be four 
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stories in height with the ground floor constructed near existing grades.  While structural details 
are not yet available, we anticipate the new buildings will induce moderate to heavy foundation 
loads.  An additional building is planned near the northwest corner of the site and will provide 
about 15,000 square feet of space for a senior center and housing facility.  However, we 
understand this additional building will be completed by others as part of a separate, future project.   
 
Preliminary Drawings (Johnson Fain 2018) indicate new parking areas will be constructed along 
the southern portion of the site, just east and west of Building B.  An exterior patio is also shown 
east of Building A and will serve as an outdoor dining/lounge area.  Site grading is expected to 
include minor cuts and fills to create level building pads and appropriate surface drainage 
patterns. Other improvements may include new driveways, exterior hardscape, underground 
utilities, site drainage, landscaping and other improvements typical of such developments.    
 
 
3.0 SITE CONDITIONS 

3.1 Regional Geology 

The project site lies within the Coast Ranges geomorphic province of California.  Regional 
topography within the Coast Ranges province is characterized by northwest-southeast trending 
mountain ridges and intervening valleys that parallel the major geologic structures, including the 
San Andreas Fault System.  The province is also generally characterized by abundant landsliding 
and erosion, owing in part to its typically high levels of precipitation and seismic activity. 
 
The oldest rocks in the region are the sedimentary, igneous, and metamorphic rocks of the 
Jurassic-Cretaceous age (190- to 65-million years old) Franciscan Complex.  Within Marin 
County, a variety of sedimentary and volcanic rocks of Tertiary (1.8- to 65-million years old) and 
Quaternary (less than 1.8-million years old) age locally overlie the basement rocks of the 
Franciscan Complex.  Tectonic deformation and erosion during late Tertiary and Quaternary time 
(the last several million years) formed the prominent coastal ridges and intervening valleys typical 
of the Coast Ranges province.  The youngest geologic units in the region are Quaternary age 
(last 1.8 million years) sedimentary deposits, including alluvial deposits which partially fill most of 
the valleys and colluvial deposits which typically blanket the lower portions of surrounding slopes. 
 
The site is located on relatively level terrain just west of Highway 101 and near the northwest 
margin of the former marshland area west of San Rafael Creek.  Regional geologic mapping 
indicates the majority of the site is underlain by artificial fill over Bay Mud (California Division of 
Mines and Geology, 1976).  The mapping further indicates the northwest portion of the site and 
the adjacent areas are underlain by Quaternary-age alluvial deposits.  A Regional Geologic Map 
and descriptions of the mapped geologic units are shown on Figure 3. 
 
3.2 Seismicity 

The project site is located within the seismically active San Francisco Bay Area and will therefore 
experience the effects of future earthquakes.  Earthquakes are the product of the build-up and 
sudden release of strain along a “fault” or zone of weakness in the earth's crust.  Stored energy 
may be released as soon as it is generated or it may be accumulated and stored for long periods 
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of time.  Individual releases may be so small that they are detected only by sensitive instruments, 
or they may be violent enough to cause destruction over vast areas. 
 
Faults are seldom single cracks in the earth's crust but are typically comprised of localized shear 
zones which link together to form larger fault zones.  Within the Bay Area, faults are concentrated 
along the San Andreas Fault zone.  The movement between rock formations along either side of 
a fault may be horizontal, vertical, or a combination and is radiated outward in the form of energy 
waves.  The amplitude and frequency of earthquake ground motions partially depends on the 
material through which it is moving.  The earthquake force is transmitted through hard rock in 
short, rapid vibrations, while this energy becomes a long, high-amplitude motion when moving 
through soft ground materials, such as Bay Mud. 
 

 Regional Active Faults 

The California Geological Survey (previously known as the California Division of Mines 
and Geology) defines a “Holocene-active fault” as one that had surface displacement 
within Holocene time (the last 11,700 years).  CGS further defines a “pre-Holocene fault” 
as a fault whose recency of past movement is older than 11,700 years.  Similarly, an “age-
undetermined fault” is defined as a fault whose age of most recent movement is not known 
or is unconstrained by dating methods or limitations in stratigraphic resolution.  CGS has 
mapped various faults in the region as part of their Fault Activity Map of California (CGS, 
2010).  Many of these faults are shown in relation to the project site on the attached Active 
Fault Map, Figure 4.   
 
The nearest known Holocene-active faults are the San Andreas, Hayward, and San 
Gregorio Faults.  The San Andreas and San Gregorio faults are located approximately 
14.7 kilometers (9.1 miles) and 15.6 kilometers (9.7 miles) southwest of the site.  The 
Hayward Fault is located approximately 13.5 kilometers (8.4 miles) to the northeast. 

 
 Historic Fault Activity 

Numerous earthquakes have occurred in the region within historic times.  The results of 
our computer database search indicate that at least twelve earthquakes with Richter 
Magnitude 5.0 or larger have occurred within 100 kilometers (62 miles) of the site between 
1900 and 2018.  The approximate locations of these earthquakes are shown on the 
Historic Earthquake Map, Figure 5. 

 
 Probability of Future Earthquakes 

The site will likely experience moderate to strong ground shaking from future earthquakes 
originating on any of several active faults in the San Francisco Bay region.  The historical 
records do not directly indicate either the maximum credible earthquake or the probability 
of such a future event.  To evaluate earthquake probabilities in California, the USGS has 
assembled a group of researchers into the “Working Group on California Earthquake 
Probabilities” (USGS 2003, 2008, 2013) to estimate the probabilities of earthquakes on 
active faults.  These studies have been published cooperatively by the USGS, CGS, and 
Southern California Earthquake Center (SCEC) as the Uniform California Earthquake 
Rupture Forecast, Versions 1, 2, and 3.  In these studies, potential seismic sources were 
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analyzed considering fault geometry, geologic slip rates, geodetic strain rates, historic 
activity, micro-seismicity, and other factors to arrive at estimates of earthquakes of various 
magnitudes on a variety of faults in California. 
 
Conclusions from the most recent UCERF3 and USGS indicate the highest probability of 
an earthquake with a magnitude greater than 6.7 originating on any of the active faults in 
the San Francisco Bay region by 2043 is assigned to the Hayward/Rodgers Creek Fault 
system.  The Hayward Fault is located approximately 13.4 kilometers (8.4 miles) northeast 
of the site and is assigned a probability of 33 percent.  The San Andreas Fault, located 
approximately 14.7 kilometers (9.1 miles) southwest of the site, is assigned a 22 percent 
probability of an earthquake with a magnitude greater than 6.7 by 2043.  Additional studies 
by the USGS regarding the probability of large earthquakes in the Bay Area are ongoing.  
These current evaluations include data from additional active faults and updated 
geological data. 
 

3.3 Surface Conditions 

We performed a site reconnaissance on August 21, 2018 to observe and document surface 
conditions throughout the proposed project area.  The project site encompasses an approximately 
three-acre, rectangular-shaped parcel (APN 011-265-01) in downtown San Rafael.  The property 
is bordered to the north by 3rd Street, to the east by Lindaro Street, to the south by 2nd Street, and 
to the west by Brooks Street.  While no structures currently exist at the site, the concrete floor 
slabs for the former buildings at the northwest and southwest corners of the site remain.   
 
The ground surface is level to gently sloping with surface elevations ranging from about eight to 
ten feet1.  The ground surface is paved with asphalt with the exception of a few planter areas that 
are located around the perimeter of the property.  The area is secured by chain link fencing and 
access is provided by driveways located on the west and east side of the property.  Several storm 
drain inlets exist at various locations and were presumably installed as part of the recent 
remediation work.   
 
3.4 Reference Geotechnical and Environmental Data 

Several subsurface explorations have been conducted by Miller Pacific and other Consultants as 
part of other nearby projects.  Prior to completing our subsurface exploration, we reviewed the 
following reports which were obtained from our files: 
  

Donald Herzog & Associates, Inc., Geotechnical Investigation, 931 Second Street, San 
Rafael, California, November 29, 1985. 
 
Harding Lawson Associates, Geotechnical Investigation, Second and Lindaro Streets, 
Central Parcel, San Rafael, California, November 4, 1997. 
 
Harding Lawson Associates, Geotechnical Investigation, Parking Structures 1 and 2, Fair, 
Isaac Office Park, San Rafael, California, June 25, 1998. 

                                                 
1 Surface elevations based on those presented on the Marin County GIS Viewer (www.marinmap.org). 
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Miller Pacific Engineering Group, Geotechnical Investigation, San Rafael Lofts, 931 
Second Street, San Rafael, California, October 7, 1999. 
 
Miller Pacific Engineering Group, Geotechnical Investigation, San Rafael Youth Center, 
1115 Third Street, San Rafael, California, April 7, 2004. 
 
Miller Pacific Engineering Group, Geotechnical & Environmental Test Results, Parking Lot 
at 3rd Street & Cijos Street, San Rafael, California, March 20, 2013. 
 
Miller Pacific Engineering Group, Geotechnical Investigation Report, BioMarin Laboratory 
Building, San Rafael Corporate Center, Parcel 7, APN 018-021-51, San Rafael, 
California”, May 23, 2014. 
 
Miller Pacific Engineering Group, Geotechnical Investigation, Lincoln Parking Garage, 
San Rafael Corporate Center, Parcel 8, San Rafael, California, August 26, 2014. 
 
Miller Pacific Engineering Group, Geotechnical Investigation Report, CCA, LLC – NLB2, 
San Rafael Corporate Center, Parcel 1, APN-018-021-39, San Rafael, California, October 
29, 2014. 
 
Miller Pacific Engineering Group, Geotechnical Investigation, 1001 4th Street 
Development, San Rafael, California, July 18, 2017. 
 
Treadwell & Rollo, Geotechnical Consultation, Lincoln Garage (Parcel 8), San Rafael 
Corporate Center, San Rafael, California, May 17, 2007. 
 
Treadwell & Rollo, Geotechnical Consultation, Office Buildings D, E and F, San Rafael 
Corporate Center, San Rafael, California, May 8, 2007. 
 

The approximate locations of the nearby reference borings and cone penetration tests (CPTs) 
from these previous investigations are shown on the Previous Exploration Plan, Figure 6. The 
reference CPT and boring logs from the previous investigations are included under Appendix A. 
 
In addition to the previous geotechnical investigations, a number of borings and monitoring well 
installations were completed as part of previous environmental studies for the site and several 
nearby properties (Hurvitz Environmental, 2008; Gettler-Ryan, 1998; Cambria, 2006; PES, 1990; 
Terra Pacific, 2017).   The locations of previous environmental studies within the vicinity of the 
site are shown on Figure 6.  Boring and monitoring well logs from these environmental 
investigations were obtained from the State Water Resources Control Board’s Geotracker website 
and are presented in Appendix B.  We note that a comprehensive overview of the previous 
environmental studies within and around the site is beyond the scope of this geotechnical 
feasibility evaluation.  A detailed overview of the previous environmental studies is presented in 
the Draft Remedial Action Completion Report (RACR) prepared by Terra Pacific Group on behalf 
of PG&E (Terra Pacific, 2017). 
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3.5 Site History 

The following paragraphs provide a brief, general overview of historic site development and use. 
Subsurface conditions at the site have been largely impacted by various development and 
environmental remediation activities which have been completed over several decades.  A more 
detailed description of site history is presented in the Draft RACR report (Terra Pacific, 2017).   
 
Based on our review of historic shoreline maps, the majority of the project area is located within 
former marshlands.  The site encompasses the northwest parcel of the former 17-acre PG&E San 
Rafael Service Center.  Adjacent portions of the Service Center were previously redeveloped as 
part of the BioMarin business park.  A manufactured gas plant was originally constructed at the 
site in 1875 and, following several expansions, remained in operation until about 1930.  After 
1930, plant operations were essentially discontinued and the plant remained largely inactive until 
it was removed in the early 1960’s.  The site housed the PG&E North Bay Division offices until it 
was closed in the late 1990’s. The site was purchased by BioMarin in 2015 to facilitate expansion 
of its business park. 
 
While the disposal practices for byproducts from the manufactured gas plant are not known, 
disposal of waste residues in the adjacent marsh areas resulted in contamination of on-site soil 
and groundwater.  A slurry wall and groundwater extraction and treatment system were 
constructed in the 1980’s around the southern and eastern portions of the former PG&E Service 
Center, as shown in Figure 1-3 of the Draft RACR.  More recent remedial actions also included 
focused excavation and off-site disposal of impacted soil in select areas, with excavation and 
backfilling completed between October 2015 through April 2017.  Excavations up to about 28-
feet-deep were completed to remove approximately 47,000 tons of soil.  The approximate location 
and depth of the excavated areas are shown on Figure 7.   
 
The excavations were predominantly backfilled with Class 2 aggregate base.  Lesser amounts of 
drain rock and sand-cement slurry were reportedly used for backfill in soft/wet and confined areas. 
Compaction testing was performed by Hushmand Associates, Inc. during backfilling operations 
and the results are provided in Appendix C of the RACR report.  The report indicates that the 
aggregate base was compacted to at least 95 percent relative compaction within two feet of the 
ground surface, and to at least 90 percent relative compaction at greater depths.  The test method 
used to determine the laboratory compaction characteristics of the backfill material was ASTM 
D1557.  Backfilling was followed by restoration of the surface cover largely to its pre-existing 
condition with asphalt concrete paving and localized landscaped planters.  
 
 
3.6 Anticipated Subsurface Conditions 

The reference borings and CPTs completed prior to the recent excavation and backfilling for 
environmental remediation indicate subsurface conditions in areas surrounding the site are 
generally consistent with regional geological mapping.  Reference borings RB-1, RB-7 and RB-
15, located closest to the southern side of the site, encountered five to seven feet of fill over five 
to 14 feet of Bay Mud over shale bedrock.  Reference Borings 29 and 30, located along the 
northern side of the site, encountered about ten feet of alluvium over shale bedrock.   
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As noted previously, subsurface conditions at the site have been significantly altered by the 
previous environmental remediation activities.  As shown on Figure 7, the previous targeted 
excavation and backfilling of contaminated soils has resulted in variable fill thicknesses beneath 
the proposed buildings.  The RACR report indicates the majority of the fill consists of compacted 
aggregate base with lesser amounts of drain rock and cement-sand slurry in localized areas.  A 
mixture of fill, alluvium and Franciscan bedrock likely underlay the backfill materials.   
 
Groundwater monitoring during previous environmental investigations indicates the water levels 
in nearby monitoring wells are at approximate depths ranging from one to four feet below ground 
surface (Terra Pacific, 2009).  Groundwater elevations are expected to fluctuate seasonally and 
higher groundwater levels will likely be present during periods of intense rainfall and/or 
fluctuations in tidal elevation. 

 
 
4.0 GEOLOGIC HAZARDS 

This section summarizes our review of commonly considered geologic hazards, discusses their 
potential impacts on the proposed improvements, and identifies preliminary mitigation options.  
The primary geologic hazards which could affect the proposed development are settlement under 
new static loads, liquefaction and strong ground shaking during future seismic events.  Other 
geologic hazards are judged relatively insignificant with regard to the proposed project.  Each 
geologic hazard considered is discussed in further detail in the following paragraph.   
 
4.1 Fault Surface Rupture 

Under the Alquist-Priolo Earthquake Fault Zoning Act, the California Division of Mines and 
Geology (now known as the California Geological Survey) produced 1:24,000 scale maps 
showing known active and potentially active faults and defining zones within which special fault 
studies are required.  The nearest known Holocene-active faults are the San Andreas, Hayward, 
and San Gregorio Faults.  The San Andreas and San Gregorio faults are located approximately 
14.7 kilometers (9.1 miles) and 15.6 kilometers (9.7 miles) southwest of the site.  The Hayward 
Fault is located approximately 13.5 kilometers (8.4 miles) to the northeast.  The site is not located 
within an Alquist-Priolo Special Studies Zone.  We therefore judge the potential for fault surface 
rupture in the development area to be low. 
 
Evaluation: Less than significant. 
Mitigation: No mitigation measures are required. 
 
4.2 Seismic Shaking 

The site will likely experience seismic ground shaking similar to other areas in the seismically 
active Bay Area.  The intensity of ground shaking will depend on the characteristics of the 
causative fault, distance from the fault, the earthquake magnitude and duration, and site specific 
geologic conditions.  Estimates of peak ground accelerations are based on either deterministic or 
probabilistic methods.   
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Deterministic methods use empirical attenuation relations that provide approximate estimates of 
median peak ground accelerations.  A summary of the active faults that could most significantly 
affect the planning area, their maximum credible magnitude, closest distance to the center of the 
planning area, and probable peak ground accelerations are summarized in Table 1.  The 
calculated accelerations should only be considered as reasonable estimates.  Many factors (e.g., 
soil conditions, orientation to the fault, etc.) can influence the actual ground surface accelerations.  
 

Table 1 – Deterministic Peak Ground Accelerations for Active Faults 

Fault 

Moment 
Magnitude for 
Characteristic 
Earthquake 

Closest 
Estimated 

Distance (km) 

Median Peak 
Ground 

Acceleration (g) 
Median PGA  

+1 Std Dev (g) 

San Andreas 8.0 14.7 0.29 0.48 

Hayward 7.3 13.5 0.26 0.42 

San Gregorio 7.4 15.6 0.24 0.40 

Rodgers Creek 7.3 23.0 0.19 0.31 

West Napa 6.6 32.1 0.11 0.19 

Reference:  Abrahamson & Silva, Boore & Atkinson, Campbell & Bozorgnia, and Chiou & Youngs 2008 

NGA models using Vs30 = 270 m/s.   
 
Probabilistic Seismic Hazard Analysis analyzes all possible earthquake scenarios while 
incorporating the probability of each individual event to occur.  The probability is determined in 
the form of the recurrence interval, which is the average time for a specific earthquake 
acceleration to be exceeded.  The design earthquake is not solely dependent on the fault with the 
closest distance to the site and/or the largest magnitude, but rather the probability of given seismic 
events occurring on both known and unknown faults. 
 
We calculated the peak ground acceleration for two separate probabilistic conditions, including 
the two percent chance of exceedance in 50 years (2,475-year statistical return period) and the 
ten percent chance of exceedance in 50 years (475-year statistical return period).  The peak 
ground acceleration values were calculated utilizing the USGS Unified Hazard Tool.  The results 
of the probabilistic analyses are presented below in Table 2. 
 

Table 2 – Probabilistic Peak Ground Accelerations for Active Faults 

Probability of 
Exceedance 

Statistical  

Return Period Magnitude 
Peak Ground 

Acceleration (g) 

2% in 50 years 2,475 years 7.2 0.73 

10% in 50 years 475 years 7.1 0.48 

Reference:  USGS Unified Hazard Tool accessed on August 22, 2018. 
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Ground shaking can result in structural failure and collapse of structures or cause non-structural 
building elements (such as light fixtures, shelves, cornices, etc.) to fall, presenting a hazard to 
building occupants and contents.  Compliance with provisions of the most recent version of the 
California Building Code (2016 CBC) should result in structures that do not collapse in an 
earthquake.  Damage may still occur and hazards associated with falling objects or non-structural 
building elements will remain. 
 
The potential for strong seismic shaking at the project site is high.  Due to their proximity and 
historic rates of activity, the San Andreas, San Gregorio and Hayward Faults present the highest 
potential for severe ground shaking.  The significant adverse impact associated with strong 
seismic shaking is potential damage to structures and improvements. 
 
Evaluation: Less than significant with mitigation. 
Mitigation: Minimum mitigation includes design of new structures in accordance with the 

provisions of the 2016 California Building Code or subsequent codes in effect when 
final design occurs. Recommended preliminary seismic design coefficients and 
spectral accelerations are presented in Section 5.1 of this report. 

 
4.3 Liquefaction and Related Effects 

Liquefaction refers to the sudden, temporary loss of soil strength during strong ground shaking. 
The strength loss occurs as a result of the build-up of excess pore water pressures and 
subsequent reduction of effective stress.  While liquefaction most commonly occurs in saturated, 
loose, granular deposits, recent studies indicate that it can also occur in materials with relatively 
high fines content provided the fines exhibit lower plasticity.  The effects of liquefaction can vary 
from cyclic softening resulting in limited strain potential to flow failure which cause large 
settlements and lateral ground movements.  Lateral spreading refers to a specific type of 
liquefaction-induced ground failure characterized primarily by horizontal displacement of surficial 
soil layers as a consequence of liquefaction of a subsurface granular layer (Youd, 1995).  Lateral 
spreads generally move down gentle slopes or slip toward a free face such as an incised river 
channel. 
 
As shown on Figure 8, regional liquefaction hazard maps indicate the site is mapped within a 
zone of “high” to “very high” susceptibility to liquefaction (Association of Bay Area Governments, 
2018).  The available subsurface data collected from nearby sites shows the alluvial soils are 
predominantly clayey.  However, several borings encountered lenses of loose to medium dense 
sand and gravel which may be susceptible to liquefaction.  Previous studies for nearby sites 
identified some of these sandy soils as potentially liquefiable with estimated post-liquefaction 
settlements of up to 1.5 inches (Treadwell & Rollo, 2007).  Therefore, based on our review of 
available data, we judge there is generally a moderate risk of liquefaction during future seismic 
events. We note that the compacted backfill that was placed during the previous remediation work 
is likely relatively dense and not susceptible to liquefaction. 
 
Evaluation: Less than significant with mitigation. 
Mitigation: Mitigation measures are anticipated to include supporting new structures on deep 

foundations that extend through any potentially liquefiable materials and bear on 
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firm bedrock.  Additionally, flexible utility connections may be required to allow for 
movement without rupturing if liquefaction does occur.  Liquefaction potential 
should be reevaluated based upon subsurface exploration and laboratory testing 
performed as part of a future design-level investigation. 

 
4.4 Seismic Densification 

Seismic ground shaking can induce settlement of unsaturated, loose, granular soils.  Settlement 
occurs as the loose soil particles rearrange into a denser configuration when subjected to seismic 
ground shaking.  Varying degrees of settlement can occur throughout a deposit, resulting in 
differential settlement of structures founded on such deposits.  The available subsurface data 
suggests near-surface soils do not include loose, granular materials.   Additionally, the backfill 
materials placed during the remediation work are compacted and are anticipated to be relatively 
dense.  Therefore, we judge the likelihood of seismically-induced settlement is low. 
 
Evaluation: Less than significant. 
Mitigation: No mitigation measures are anticipated based on available data. Seismic 

densification potential should be reevaluated based upon subsurface exploration 
and laboratory testing performed as part of a future design-level investigation. 

 
4.5 Expansive Soil 

Expansive soils will shrink and swell with fluctuations in moisture content and are capable of 
exerting significant expansion pressures on building foundations, interior floor slabs and exterior 
flatwork.  Distress from expansive soil movement can include cracking of brittle wall coverings 
(stucco, plaster, drywall, etc.), racked door and/or window frames, uneven floors, and cracked 
slabs.  Flatwork, pavements, and concrete slabs-on-grade are particularly vulnerable to distress 
due to their low bearing pressures.  The available subsurface data suggests near-surface soils 
are generally of low plasticity suggesting a low to moderate expansion potential. 
 
Evaluation: Less than significant with mitigation. 
Mitigation: As a minimum, soils should be moisture conditioned to slightly above the optimum 

moisture content during site grading and maintained at this moisture content until 
imported aggregate base and/or surface flatwork is completed. Additional 
laboratory testing should be performed as part of the future design-level 
investigation to further characterize the expansion potential of near-surface soils. 

 
4.6 Settlement 

Significant settlement can occur when new loads are placed over soft, compressible silt and clay, 
loose soils, or across cut-to-fill transitions.  Bay Mud was encountered in reference borings RB-
1, RB-7 and RB-15, located closest to the south side of the site.  The thickness of the Bay Mud 
at these locations varies from about five to 14 feet.  Additionally, the remediation work resulted in 
new fill being placed beneath the proposed buildings with fill thicknesses varying from less than 
a foot to up to about 28 feet.  Some settlement of the fill should be expected with larger settlements 
occurring where fill thicknesses are greatest.  We note that the fill was reportedly compacted to 
90 percent relative compaction at depths greater than two feet below ground surface.  In general, 
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fill thicknesses greater than ten feet are typically compacted to 95 percent to reduce the risk of 
settlement associated with thicker fills.   
 
The reference data suggests that subsurface conditions are likely highly variable throughout the 
site.  Considering the variable support conditions, the lower compaction requirements for the 
relatively thick fills (i.e. 90 percent relative compaction instead of 95 percent) and the moderate 
to heavy foundation loads that are anticipated for the new four-story structures, the risk of 
differential settlement due to variations in the composition, stiffness and thickness of the 
nonuniform subsurface soils is considered moderate to high. 
 
Evaluation: Less than significant with mitigation. 
Mitigation: Mitigation measures are anticipated to include supporting new structures on deep 

foundations that bear on firm bedrock.  Additionally, flexible utility connections may 
be required to allow for movement without rupturing if settlement does occur.  
Potential foundation alternatives are discussed in Section 5.3.  A more detailed 
analysis of building settlements should be performed as part of the future design-
level geotechnical investigation. 

 
4.7 Erosion 

Sandy soils on most slopes or clayey soils on steep slopes are susceptible to erosion when 
exposed to concentrated surface water flow.  The potential for erosion is increased when 
established vegetation is disturbed or removed during normal construction activity. 
 
The work area is relatively level and it is anticipated that much of the site will be covered with new 
buildings, pavements, or concrete flatwork.  Therefore, erosion is not considered to be a 
significant long-term geologic hazard.  However, care should be taken during construction to 
prevent excess erosion when the soils are exposed. 
 
Evaluation: Less than significant with mitigation. 
Mitigation: Mitigation measures include designing a site drainage system to collect surface 

water and discharging it into an established storm drainage system.  The project 
Civil Engineer or Architect is responsible for designing the site drainage system 
and an erosion control plan may need to be developed prior to construction. 

 
4.8 Soil Corrosivity 

Corrosive soil can damage buried metallic structures, cause concrete spalling and deteriorate 
rebar reinforcement.  While laboratory testing for corrosion potential of near-surface soils was not 
performed under this current phase or work, we judge that site conditions are potentially corrosive 
based upon the proximity to brackish water within the nearby San Rafael Creek. 

 
Evaluation: Less than significant with mitigation. 
Mitigation: Minimum mitigation measures are anticipated to include designing the concrete 

structures in accordance with applicable durability requirements outlined in Table 
4.3.1 of ACI 318. Reinforcing steel in the concrete should have a minimum 
coverage of three inches.  Metallic components should incorporate protective 
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coatings or other measures aimed at improving corrosion resistance. A more 
detailed analysis of corrosion potential should be performed as part of the future 
design-level geotechnical investigation.   

 
4.9 Flooding 

As shown on Figure 9, Flood Insurance Rate Maps prepared by the Federal Emergency 
Management Agency (FEMA, 2016) indicate the majority of the site is mapped within a Special 
Flood Hazard Area characterized as “Zone AH”.  This designation corresponds to a shallow 
flooding Special Flood Hazard Area with a base flood elevation of 11 feet2.  Based on the FEMA 
mapping, the risk of damage to future improvements due to flooding is considered moderate to 
high.  The project Civil Engineer or Architect is responsible for site drainage and should evaluate 
localized flooding potential and provide appropriate mitigation. 
 
Evaluation: Less than significant with mitigation. 
Mitigation: Mitigation measures should include designing finished floors elevations above 

flood level in accordance with the City of San Rafael’s requirements. The project 
Civil Engineer is responsible for site drainage and should evaluate localized 
flooding potential and provide appropriate mitigation. 

 
4.10 Tsunami/Seiche 

Seiche and tsunamis are short duration, earthquake-generated water waves in large enclosed 
bodies of water and the open ocean, respectively.  The extent and severity of a seiche would be 
dependent upon ground motions and fault offset from nearby active faults.  The project site is 
roughly 1,000 feet west of the tidally-influenced San Rafael Creek, it is not mapped within a 
designated Tsunami Inundation Area (California Geological Survey, 2009).  Therefore, the risk of 
tsunami inundation following a future seismic event is low. 
 
Evaluation: Less than significant. 
Mitigation: No mitigation measures are required. 
 
 
5.0 CONCLUSIONS AND PRELIMINARY RECOMMENDATIONS 

Based on our review of available geologic and geotechnical data and experience with similar 
projects, we conclude that the proposed project is feasible from a geotechnical standpoint.  
Primary geotechnical considerations relative to site development include providing suitable 
foundation design for the new structure, designing the structure to resist strong seismic ground 
shaking, and the presence of potentially corrosive soil and groundwater conditions.   
 
Recommendations are provided below to aid in planning and preliminary design for the project.  
As project planning advances, we must perform a design-level Geotechnical Investigation which 
includes subsurface exploration and laboratory testing.  The results of our design-level 
investigation will be used to provide site-specific recommendations for the project. 
                                                 
2 FEMA base flood elevations are based on the National Geodetic Vertical Datum of 1929. 
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5.1 Preliminary Seismic Design 

Minimum mitigation of ground shaking includes seismic design of new structures in conformance 
with the provisions of the most recent edition (2016) of the California Building Code.  The 
magnitude and character of these ground motions will depend on the particular earthquake and 
the site response characteristics.  Based on the anticipated subsurface conditions and close 
proximity of several nearby faults, we recommend the preliminary CBC coefficients and site 
values shown in Table 3 be used to calculate the design base shear of the new construction.  The 
preliminary CBC coefficients should be confirmed based upon the results of future subsurface 
exploration. 

 
Table 3 – Preliminary 2016 California Building Code Seismic Design Criteria 

Parameter Design Value 

Site Class D 

Site Latitude 37.972°N 

Site Longitude -122.528°W 

Spectral Response (short), SS 1.500 g 

Spectral Response (1-sec), S1 0.600 g 

Site Coefficient, Fa 1.0 

Site Coefficient, FV 1.5 

Reference:  USGS US Seismic Design Maps accessed on August 21, 2018. 
 
 
5.2 Potential Foundation Alternatives 

While the building structural types are unknown at this time, we anticipate the new four-story 
structures will induce moderate to heavy foundation loads.  Given the potential for settlements 
due to liquefaction or static building loads, appropriate foundation systems for the new structures 
are expected to include various deep foundation alternatives that extend through potentially 
compressible and liquefiable soils and are supported on firm bedrock.   
 
Since some of the subsurface soils are characterized as contaminated, we anticipate minimizing 
the amount of spoils that will be generated during foundation construction will be a key 
consideration in selecting a preferred foundation alternative.  With this constraint, potential deep 
foundation alternatives may include torque down piles, driven piles or auger displacement piles.  
We note that auger displacement piles were successfully used for the nearby parking structure at 
788 Lincoln Avenue and laboratory building at 791 Lincoln Avenue.  Regardless of which 
alternative is selected, the variable fill materials which were placed during the remediation work 
may make installation of the deep foundations difficult.  The drain rock material is likely highly 
permeable and noncohesive which can lead to potential raveling/collapse of foundations for the 
excavations.  Additionally, the sand-cement slurry used in the slot trench backfill could lead to 
difficult excavation conditions depending upon the compressive strength of the hardened slurry. 
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Additional, subsurface exploration and laboratory testing along with further evaluation of proposed 
building layouts, structural loads, and load-induced building settlements will be necessary prior to 
selecting a preferred foundation system.  Foundation design criteria will be provided as part of a 
future design-level geotechnical investigation. 

 
 
6.0 SUPPLEMENTAL GEOTECHNICAL SERVICES 

This report provides preliminary geotechnical and geological information, and is therefore suitable 
for planning purposes only.  Further detailed geotechnical exploration, testing and engineering 
analysis will be required to develop final design criteria for project design. We should consult with 
the project professionals during design.  When the project improvement plans have been 
prepared, we must review the documents to confirm that the intent of our recommendations has 
been understood and incorporated.  Supplemental recommendations can be prepared during the 
design phase as needed. 
 
During construction, we must inspect geotechnical items relating to site grading and construction 
of new building foundations.  We should observe foundation excavations and installations, 
subgrade preparation and compaction and other geotechnical-related work items. 

 
7.0 LIMITATIONS 

We believe this report has been prepared in accordance with generally accepted geotechnical 
engineering practices in the northern San Francisco Bay Area at the time the report was prepared.  
This report has been prepared for the exclusive use of the project Owner and/or their assignees 
specifically for this project.  No other warranty, expressed or implied, is made.  Our evaluations 
and recommendations are based on available geologic and geotechnical data and our experience 
with soils in this geographic area. 
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Marshlands, former marshlands, and mudflats bordering San Francisco and San Pablo Bays.
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REFERENCE: Terra Pacific Group, "Draft Remedial Action Completion Report (Figure 3-1)", August 18, 2017.
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BORING LOG
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A-3

1115 Third Street

13.613

SANDY CLAY (CL)

     mottled tan and orange-brown, moist, medium

     dense, low plasticity

SHALE

     dark gray to black, intensely fractured, weak,

     moderate to highly weathered (Bedrock)

89 11.4 128

14.770/6"

CONTINUED

- #200

43.2%
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40.2%

13.4 110275

2125

CLAYEY SAND (SC)

     brown, moist, medium dense, low plasticity,

     some gravel

     grades without gravel

     grades to hard
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BORING: 1

3

20

NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH (psf)

(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m  = 0.1571 x DRY UNIT WEIGHT (pcf)

(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

SHALE

     dark gray to black, intensely fractured, weak,

     moderate to highly weathered

Bottom of boring at 22.0 feet

Groundwater observed at 7.0 feet
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(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m  = 0.1571 x DRY UNIT WEIGHT (pcf)

(1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH (psf)
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EQUIPMENT:   Truck - 4" Solid Stem

                         Continuous Flight Auger

ELEVATION:   11 feet*

DATE:   05/25/94

SILTY CLAY (CL) (FILL)

      brown, moist, medium stiff, low plasticity

CLAYEY GRAVEL (GC)

     mottled orange-brown and white, medium dense,

     fine to medium grained sands

Bottom of boring at 10.0 feet

No Groundwater observed while drilling

24

SANDY SILT (ML)

      dark brown, wet, loose

*REFERENCE:   City of San Rafael, Dept. of

                           Public Works, 1988
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(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m  = 0.1571 x DRY UNIT WEIGHT (pcf)

(1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH (psf)
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EQUIPMENT:   Truck - 4" Solid Stem

                         Continuous Flight Auger

ELEVATION:   11 feet*

DATE:   07/01/94

GRAVELLY CLAYEY SILT (ML) (FILL)

      brown, moist to saturated, abundant gravel

      up to 1in.

CLAYEY GRAVEL (GC)

     dark brown, wet to saturated, loose, slight

     hydrocarbon odor

Bottom of boring at 10.0 feet

Groundwater observed at 7.5 feet while drilling

12

SILTY CLAY (CL)

      mottled olive green/gray, firm, strong

      hydrocarbon odor

*REFERENCE:   City of San Rafael, Dept. of

                            Public Works, 1988
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San Rafael Youth Center

San Rafael, California

BORING LOG

1125.01 03/23/04

A-6

1115 Third Street

SILTY GRAVELLY CLAY (CL)

     dark olive gray w/ orange, very moist, firm to stiff,

     slight hydrocarbon odor

CLAYEY GRAVEL (GC)

     olive green to gray, wet to saturated, loose,

     moderate to strong hydrocarbon odor
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(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m  = 0.1571 x DRY UNIT WEIGHT (pcf)

(1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH (psf)
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COPYRIGHT 2003, MILLER PACIFIC ENGINEERING GROUP

EQUIPMENT:   Truck - 4" Solid Stem

                         Continuous Flight Auger

ELEVATION:   11 feet*

DATE:   07/01/94

CLAYEY SILT (ML) (FILL)

      dark brown, damp to moist, firm, scattered

      angular gravel to 2in, slight hydrocarbon odor

CLAYEY GRAVEL (GC)

     dark brown gray, saturated, loose, angular

     uniform gravel up to 1in, slight hydrocarbon odor

Bottom of boring at 10.0 feet

Groundwater observed at 6.5 feet while drilling

11

SILTY CLAY (CL)

      mottled orange brown to gray, moist, stiff,

      slight hydrocarbon odor

*REFERENCE:   City of San Rafael, Dept. of

                           Public Works, 1988
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*REFERENCE:  Google Earth, 2017

ELEVATION:      20 - feet*

DATE:          6/08/17

EQUIPMENT: Portable Hydraulic Drill Rig with 

4.0-inch Solid Flight Auger
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BORING 1

Sandy CLAY (CL)

Medium brown, moist, soft to medium stiff,

~30-35% fine to medium grained sand, trace

gravel, low plasticity lean clay, some lenses of

debris (brick, dark gray gravel) [Fill]

Sandy CLAY (CL)

Medium yellow brown, moist, medium stiff to stiff,

few large gravels present in rock sampler, thinly

bedded, some rock structure preserved [Residual

Soil]

Sandstone and Shale

Medium brown to dark gray, friable, moderately

hard, highly weathered, locally weathered

completely to clay [Bedrock]

Very poor recovery, one small piece of sandstone

recovered

78/10"

109 18.9 3800
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T

E

50/1"

113 8.4

1.8

6" Concrete over 4" Aggregate Base

Water level encountered during drilling

Water level measured after drilling

Hard drilling at 8.0-feet

Hard drilling increases at 13.0-feet
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BORING 1

Shale

Dark gray, friable when sampled, moderately hard,

laminated bedded, pervasively sheared [Bedrock]
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E

50/2"

10

11

12

(CONTINUED)

Water level encountered during drilling

Water level measured after drilling

83/11" 8.0

Grades to hard, moderately strong [Bedrock]

End of boring at 26.0'

Groundwater enountered at 14.0-feet
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*REFERENCE:  Google Earth, 2017

ELEVATION:      12 - feet*

DATE:          6/09/17

EQUIPMENT: Portable Hydraulic Drill Rig with 

4.0-inch Solid Flight Auger
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BORING 2

Sandy Clayey GRAVEL (GC)

Gray brown, moist, loose to medium dense [Fill]

Clayey SAND (SC)

Medium yellow brown with minor gray mottling,

moist, medium dense, ~30-35% medium to high

plasticity clay, fine to coarse grained sand

[Alluvium]

Shale

Yellow brown, low hardness, weak, moderately to

highly weathered, laminated to thinly bedded

[Bedrock]

Color varies from dark gray to yellow brown,

weak, low hardness, some clay and sand lenses

present, pervasively sheared [Bedrock]

24 111 16.6 1350

O
T

H
E

R
 
T

E
S

T
 
D

A
T

A

74 138 7.6 1050

38 14.7

4" Aggregate Base

Water level encountered during drilling

Water level measured after drilling

Stiffer drilling at 8.0-feet
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BORING 2

Shale

Grades to dark gray, weak, low hardness, slightly

weathered, laminated bedding [Bedrock]
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50/5" 12.1

10

11

12

(CONTINUED)

Water level encountered during drilling

Water level measured after drilling

Grades to moderately hard [Bedrock]

50/1"

Grades to very hard, auger chewing, no recovery

50/.5"

End of boring at 30-feet

Groundwater encountered at 14-feet during drilling

Groundwater measured at 4.5-feet on 6/16/17
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*REFERENCE:  Google Earth, 2017

ELEVATION:      12 - feet*

DATE:          6/09/17

EQUIPMENT: Track-Mounted  Drill Rig with 

4.0-inch Solid Flight Auger
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BORING 3

Gravelly Clayey SAND (SC)

Yellow brown, moist to wet, medium dense, ~35%

angular to sub-angular gravel, ~30% fine to

coarse grained sand [Alluvium]

Sandy CLAY (CL)

Yellow brown and gray mottled, moist, medium

stiff, ~40% fine to medium grained sand, some

rock structure present [Residual Soil]

Grades to dark gray, weak, low hardness

[Bedrock]

24 126 11.7

D
R

I
L
L
I
N

G
 
R

A
T

E

30 108 18.8 1400

80/11" 126 9.0 900

4" Asphalt Concrete over 2" Aggregate Base

Water level encountered during drilling

Water level measured after drilling

Shale

Yellow brown to gray where fresh, low hardness,

weak, thinly bedded to laminated, locally

weathered almost to clay [Bedrock]
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BORING 3

Shale

Dark gray, weak to locally moderately strong, low

hardness, laminated bedding, pervasively sheared

[Bedrock]
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E

50/1" 6.7

10

11

12

(CONTINUED)

Water level encountered during drilling

Water level measured after drilling

74 13.5

Poor recovery, grades to strong [Bedrock]

End of boring at 27.0-feet 1.0-inches

Groundwater encountered at 21.0-feet
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Miller Pacific Engineering Group 
Project BioMarin Parking Garage Operator BH-RC Filename SDF(123).cpt
Job Number 595-131 Cone Number DDG1333 GPS
Hole Number CPT-02 Date and Time 9/2/2015 9:19:47 AM Maximum Depth 34.94 ft
EST GW Depth During Test 9.00 ft

Net Area Ratio .8

Cone Size 10cm squared Soil Behavior Referance*Soil behavior type and SPT based on data from UBC-1983
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Gettler ' Ryan lnc. SOIL CONCENTRATION MAP
Tosco (Unocol) Service Stotion #2441
34 Ritter Street67f7 $cno Ct., Suitc J (925) 551-7555

tublin, CA 9456E
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Gettler-Ryan, Inc. Log of Boring 6-l
PROJECT: Tosco (Unocal) Service Station #2441 LOCATION: 34 Ritter Street, San Rafael, CA

6R PROJECT N0.: ,44008.02 SURFACE ELEVATION:

DATE STARTEO: 07/27/98 tfL (ft. bgs): 4.30 DATE: 07/27/98 TIME: 15.'55

DATEFINISHED: 07/27/98 llL {ft. bgs): OATE: TIl.lE:

ORILLING METHOD: Hand Auger TOTAL OEPTH: 5.5 Feet

0RILLING COMPANY: 6regg Drilling E Testing, Inc. 6E0L0GIST: BarbaraSieninski
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GEOLOGIC CIESCRIPTION REMARKS

t0-

iF-

,n-

23 Gr-4.0 I

PAVEMENT - asphalt over concrete.

Boring backlilled with soil
cuttings to 3 inches below
ground surface (bgs) and
capDed with asphalt.

CL
CLAY (CL) - black (7.5YR 2/0), moist,low plasticity:
801 clay, lOX fine to coarse sand, l0I gravel.

Color changes to <lark greenish gay (sGY 4/l) at 3
feet.

Becomes saturated at 4.3 feet.

(* = not applicable - boring advanced using hand
auger)

J0B NUMBER: 140008.02 Page I of I



Gettler-Ryan, Inc. Log of Boring 6-2
PR0JECT: Tosco (Unocal) Service Station {2441 L0CATION: 34 Ritter Street, San Rafaet, CA

GR PRoJECT N0.: t40008.02 SURFACE ELEVATION:

BATE STARTEO: 07/27/98 t{L (ft. bgs): 5.0 OATE: 07/27/98 TIME: 16.-30

CIATEFINISHEO: 07/27/98 t{L {ft. bgs): BATE: TIME:

CIRILLING METH0CI: Hand Auger TOTAL T]EPTH: 7.0 Feet
ORILLING COMPANY: 6regg Drilling E Testing, Inc. GE0L0GIST: Earbara Sieninski
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GEOLOGIC DESCRIPTION REMARKS

5-

t0-

t5-

2A-

0 G2-4.5 I

PAVEMENT - asphatt over concrete.

Boring backfilled with soil
cuttings to 3 inches belo,,
ground surtace (ogs) ano
capped with asphatt.

CL
CLAY {CL) - black (7.5YR 2/0), moist. medium
plasticity; l00I clay.

CL
SANOY CLAY IIITH GRAVEL (CL) - otive gray (Sy
4/2), noist, low plasticity: 80I clay, SOC Jind t6
coarse sand, l0I fine gravel.

Becomes saturate<l at 5.0 feet.

(x = not applicable - boring advancect using hand
auger)

J0B NUMBER: 140008.0e Page I of I



Log of Boring G-3Gettler-RYan, Inc.

LOCATION: 34 Ritter Street, San Rafael, CAPROJECT: Tosco Unocal) Service Statian {2441

SURFACE ELEVATION:GR PRoJECT N0. : t40008.02
ttl (ft. bgs): dry DATE: 07/27/98 Tll{E: 17:00DATE STARTED: 07/27/98
IL (ft. bgs): dry DATE:07/28/98 Tl|'lE: l0l0DATE FINISHED: 07/27/98
TOTAL UEPTH: ll.5 FeetORILLING METHOU: 2 in.OeoProbe

ORILL.ING COMPANY: Gregg Orilling I Testing, Inc.

Eoring backtilled with neat
cement from the bottom to
4 feet below ground
surface (bgsl, soil cuttings
to 3 inches bgs, and
capped with asphalt.

PAVEMENT - asphalt over concrete.

G3-4.0

63-6.0

63-8.0

G3-r0.5

CLAY IIITH SANO (CL) - dark gray (2.5Y 4/0),
moist, low plasticity: 801 clay' 201 fine to coarse
sand.

Color changes to brown (IOYR 5/3), 301 fine sand
at 4 feet.

GRAVELLY CLAY (CL) - black (l0YR 2/l), moist,low
plasticity: 60I clay, 30t fine gravel, lox fine to
coarse sand.

Cofor changes to clark grayish brown (2.5Y 4/2, at
I feet and to broln (l0YR 5/3) at l0 teet.

CLAYEY GRAVEL (GC) - yellowish brorn (IOYR 5/6),
danp:60t fine to coarse gravel, 30X clay' lOt fine
to coarse sand.

Refusal at ll.5 feet. Temporary screen installed. No
vrater in boring after waiting 17 hours.

(x = not appllcable - boring advanced using
direct-push technology)

Page I of IJ0B NUMBER: t40008.02



Gettler-Ryan, Inc. Log of Boring G-4

PROJECT: Tosco (Unocal) Service Station #2441 L0CATION: 34 Ritter Street, San Rafael, CA

GR PR0JECT N0. : t40008.02 SURFACE ELEVATION:

llL (ft. bgs): 6./5 DATE: 07/27/98 TIME: $3ODATE STARTED: 07/27/98

DATEFINISHEB: 07/27/98 tlL (ft. bgs): 0ATE: TIME:

BRILLING METHOB: 2 in. GeoProbe TOTAL OEPTH: 14 Feet

ORILLING COMPANY: Gregg Drilling I Testing, Inc.

Bof ing backfilled with neat
cement trom the bottom to
4 feet below ground
surface Ibgs), soil cuttings
to 3 inches bgs, and
capped yrith asphalt.

G4-2.5

G4-4.0

G4-6.0

64-9.5

CLAY (CL) - very dark gray (l0YR 3/l), moist,
medium plasticity: 95x clay, 5t fine sand.

Color changes to dark brown (IOYR 4/3) mottled
gray (l0YR 5/l), sancl increases to l0l at 4 feet.

g 
Becomes saturatect at 8.75 feet.

SANOY CLAY (CL/SC) - yellowiih brown (l0YR 5/4).
saturated, low plasticity: 50X clay,50N fine sand.

GRAVELLY CLAY (CL/GC) - yellowish brown (l0YR
5/4) mottled gray (IOYR 5/l) ancl yellowish red (SYR

5/8), saturated,low plasticity: 501 clay,35I fine
l5l fine to coarse sand.

(x a not appllcable - boring advanced using
<llrect-push technology)

J0B NUMBER: t40008.02 Page I ot I



Gettler-Ryan, Inc. Log of Boring 6-5

PROJECT: Tosco (UnocaD Service Station #2441 LOCATION: 34 Ritter Street, San Rafael, CA

GR PROJECT N0. : 140008.02 SURFACE ELEVATION:

DATE STARTED: 07/28/98 l{L (ft. bgs): dry DATE: 07/28/98 TIME: l4:0o

OATEFINISHEO: 07/28/98 ttl (fL bgs): 0ATE: TIME:

DRILLING METHOD: 2 in. GeoProbe TOTAL BEPTH: I2.O Feet

BRILLING COMPANY: 6regg Orilling & Testing, Inc. GE0L0GIST: Barbara Sieninski
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6EOLO6IC DESCRIPTION REMARKS

5

tn-

t5-

2A-

0

0

0

65-4.0

G5-6.0

G5-8.0

T

PAVEMENT - asphalt over concrete.

Boring backfilled with neat
cement from the bottom to
4 feet below ground
surJace (bgs), soil cuttings
to 3 inches bgs, and
capped with asphalt.

SM
SILTY SAN0 IITH GRAVEL (SM) - dark brown
(7.5YR 3/4), damp:501 fine to coarse sand. 30f,

fine to coarse gravel. 20X silt.

CL
GRAVELLY CLAY (CL) - yellowish brown (l0YR 5/8),
moist, low plasticity; 80t clay, 301 fine to coarse
gravel, l0% fine to coarse sand.

CL
CLAY (CL) - black (l0YR 2/l), moist, medium
plasticit$ 901 clay, lOU fine sand.

SC
CLAYEY SAN0 (SC) - brorn (l0YR 5/3), moist 70t
fine to coarse sand, 301 clay.

Temporary screen installed. No water in boring
after waiting 4 hours.

(x = not applicable - boring advanced using
<lirect-push technology)

J0B NUMBER: t40008.02 Page I of I



Log of Boring 6-6Gettler-Ryan, Inc.

PR0JECT: Tosco (Unocal) Service Station #2441 LOCATION: 34 Ritter Street, San Rafael, CA

GR PROJECT N0.: 140008.02 SURFACE ELEVATION:

tfL (ft. bgs): dry DATE: 07/28/98 fll,lE: 14:00I]ATE STARTED: 07/28/98
OATEFINISHEO: 07/28/98 tlL (ft. bgs): OATE: TIME:

DRILLING METHOII: 2 in. BeoProbe TOTAL DEPTH: I2.O Feet

6E0L06IST: EarbarctSieninski

PAVEMENT - asphalt over concrete.

Boring backfilled Hith neat
cement from the bottom to
4 teet below ground
surface (bgs), soil cuttings
to 3 inches bgs, and
capped with asphalt.

G6-4.0

68-6.0

G0-8.0

CLAYEY SANO I{ITH GRAVEL (SC/GC) - dark brown
(7.5YR 3/4), moist,35Z fine to coarse sand,35I
fine to coarse graveL 30I clay.

llith dark grayish brown (2.5Y 4/2) mottling at 6
feet.

SANoY CLAY (CL) - blacr (7.5YR 2/0) mottled dark
brown {7.5YR 4/4), moist, lotr plasticit$ 701 clay,
30% fine to coarse sand, trace fine gravel.

No dark bronn mottling at 9 feet.

SAN0Y SILT (ML) - brorn (l0YR 5/3), moist, low
plasticity:801 silt.30l fine sancl, l0I clay.

Temporary screen installed. No rater in boring

(x = not applicable - boring advanced using
direct-push technology)

JOB NUMBER: 140008.02 Page I of I



Gettler-Ryan, Inc. Log of Boring G-7

PROJECT: Tosco (Unocal) Service Station #2441 LOCATION: 34 Ritter Street, San Rafael, CA

GR PROJECT N0. : 140008.02 SURFACE ELEVATION:

OATE STARTED: 07/28/98 XL (ft. bgs): 7.0 DATE: A7/28/98 TIME: 8.'50

OATEFINISHEO: 07/28/98 llL (ft. bgs): DATE: TIME:

ORILLING METHOO: 2 iN QCOPTOdE TOTAL BEPTH: 12 Feet

ORILLING COMPANY: 6regg Drilling I Testing, Inc. GE0LOGIST: Earbara Sieninski
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GEOLOGIC DESCRIPTIOI\ REMARKS

5-

tn-

tE-tv

20-

0

0

0

67-4.0

G7-6.0

67-7.5

PAVEMENT - asphalt over concrete.

Boring backfilled with neat
cement trom the bottom to
4 feet belov. ground
surtace (bgs), soil cuttings
to 3 inches bgs, and
capped with asphalt.

6C
CLAYEY GRAVEL (6C) - dark brown (7.5YR 3/4).
moist; 501 fine to coarse gravel, 30X clay, 20t fine
to coarse sand.

Color changes to very dark grayish brown (2.5YR
3l2l at I feet.

g 
Becomes saturatect at 7.0 feet.

CL
CLAY (CL) - <lark grayish brown (2.5YR 4/2),
saturate4 low plasticity: 90% clay, l0l fine sand.

(x = not applicable - boring advanced using
<llrect-push technology)

J0B NUMBER: 140008.02 Page I of I



Gettler-Ryan, Inc. Log of Boring 0-8

PROJECT: Tosco (Unocal) Service Station #2441 L0CATION: 34 Ritter Streef, San Rafael, CA

GR PRoJECT N0.: t40008.02 SURFACE ELEVATION:

OATE STARTED: 07/27/98 |{L (ft. bgs): 2.0 DATE: 07/27/98 TIME: tt:45

DATE FINISHED: 07/27/98 hlL (ft. bgs): 0ATE: TIME:

DRILLING METHO0: 2 in.deoProbe T0TAL OEPTH: 12 Feet

ORILLING C0MPANY: 6regg Drilling I Testing, Inc. GE0LOGIST: BarbaraSieninski
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GEOLOGIC OESCRIPTION REMARKS

F-

tn-

tu

2A-

0

0

0

68-4.0

68-0.0

G8-7.5

PAVEMENT - asphalt.

Boring backfilled with neat
cement from the bottom to
4 feet below ground
surtace (bgs), soil cuttings
to 3 inches bgs, and
capped with asphalt.

CL/GC
GRAVELLY CLAY (CL/6C) - dark yellorish brown
(IOYR 3/4) mottled olive (2.5Y 4/4), moist. low

plasticity:501 clay, 401 fine to coarse gravel ,
fine to coarse sand.

st{-st
SANO }{ITH GRAVEL ANO SILT (S}|.SM) - daTK
brown (7.5YR 3/4), moist:70I fine to coarse sand,
20X fine gravel, l0I silt.

CL
GRAVELLY CLAY (CL) - dark brown (7.5YR 3/4),
saturated, low plasticity ; 60t clay, 30X fine to

CL \ coarse gravel, l0l fine to coarse sand. ,a
CLAY (CL) - very dark gray (IOYR 3/l), saturatect,
medium plasticity: l00l clay.

(x = not applicable - boring advanced using
<lirect-push technology)

JOB NUMBER: 14OOO8,O2 Page I of I



Gettler-Ryan, Inc. Log of Boring G-9

PR0JECT: Tosco (UnocaD Service Station #2441 LOCATION: 34 Ritter St/eet, San Rafael, CA

GR PROJECT N0.: t40008.02 SURFACE ELEVATION:

t{L (ft. bgs): 5.4 DATE: 07/27/98 TIME: l3J5DATE STARTEO: 07/27/98
BATEFINISHEO: A7/27/98 IL (ft. bgs): DATE: TIME:

ORILLING METHOO: 2 iN.QEOPTOdE TOTAL OEPTH: 12 Feet

DRILLING COMPANY: 6T GE0LOGIST: Earbara Sieninski

Boring backfilled with neat
cement lrom the bottom to
4 teet below ground
surtace (bgs), soit cuttings
to 3 inches bgs, and
capped with asphalt.

G9-4.5

PAVEMENT - asPhAIt.

GRAVELLY CLAY (CL/GC) - dark yellowish brown
(IOYR 4/4), moist, lon plasticity;45X clay, 401 fine
to coarse gravel, lsu fine to coarse sancl

Becomes saturated at 5.4 feet.

SAN0Y CLAY (CL) - <lark greenish gray (56 4/0.
saturated, low plasticity: 851 clay, 351 fine to

(x - not appllcable : boring adyanced using
direct-push technology)

J0B NUMBER: 140008.02 Page I of I



Gettler-Ryan, Inc. Log of Boring G-10

PR0JECT: Tosco Unocal) Service Station #2441 LOCATI0N: 34 Ritter Street, San Ratael, CA

6R PROJECT N0. : t40008.02 SURFACE ELEVATION:

DATE STARTEO: 07/27/98 tfL (ft. bgs): 8.2 DATE: 07/27/98 Tlt4E: l2:t0

OATEFINISHEO: 07/27/98 l{L (ft. bgs): 0ATE: TIME:

ORILLING METHOO: 2 in. GeoProbe TOTAL DEPTH: 12 Feet
ORILLING C0MPANY: Gregg Drilling E Testing, Inc. GEOLOGIST: Earbara Sieninski :'.

6fl-4.0

6fl-6.0

6fl-7.5

PAVEMENT - asphalt.

Boring backtilled with neat
cement from the bottom to
4 feet below ground
surface (bgs), soil cuttings
to 3 inches bgs, and
capped with asphalt.

CL/GC
GRAVELLY CLAY (CL/GC) - <lark yellowish brolrn
(l0YR 3/4), moist, low plasticity;50I clay, 40t fine
to coarse gravel, l0l fine to coarse sancl.

Becomes saturated at 8.2 feet.

CLAY (CL) - very dark gray (l0YR 3/t). saturate<!,
medium plasticit$ l00U clay.

(x - not applicable: boring advanced using
direct-push technology)

Page t of IJOB NUMBER: 140008.02



Gettler-Ryan, Inc. Log of Boring G-ll

PROJECT: Tosco (Unocal) Service Station *2441 LOCATION: 34 Ritter Street, San Rafael, CA

SURFACE ELEVATION:

DATE STARTEO: 07/27/98 t{L (ft. bgs): 5.d0 OATE: 07/27/98 T7l4E: 12:40

I]ATEFINISHEO: 07/27/98 t{L (ft. bgs}: OATE: TIME:

DRILLING METHOD: 2 iN.QEOPTOdE TOTAL DEPTH: 12 Feet

DRILLING COMPANY: GE0L0GIST: BarbaraSieninski
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6fl-4.0

6fl-5.0

PAVEMENT - asohalt.

Boring backfilled !.ith neat
cement from the Dottom to
4 feet below ground
surtace (bgs), soil cuttinqs
to 3 inches bgs, and
capped with asphalt.

GRAVELLY CLAY (CL/CC) - dark yellowish brown
(l0YR 3/4), noist, low plasticity:50I clay, 401 fine
to coarse gravel, l0l fine to coarse sand.

Saturated at 5.E feet.

CLAY (CL) - very dark gray (l0YR 3/l), saturated,
medium plasticit$ l00l clay.

SANOY CLAY (CL) - light olive brown l2.SY 5l4l
mottled gray (2.5Y 5/4), saturated, low plasticity;
70I clay, 301 fine sand.

(x - not applicable - boring aclvanced using
direct-push technology)

J0B NUMBER: 140008.02 Page I of I



Log of Boring G-12Gettler-RYan, Inc.

LOCATION: 34 Ritter Street, San Rafael, CA
PROJECT: Tosco fiJnocaD Service Station #2441

SURFACE ELEVATION:GR PR0JECT N0.: 140008.02
ltl (ft. bgs): dry OATE: 07/27/98 TIME: 13.10

T]ATESTARTEO: 07/27/98
XL (ft. bgs): DATE: TIME:OATEFINISHED: 07/27/98
TOTAL OEPTH: 12 FEEIBRILLING METHOT]: 2 iN. 6EOPTObE

GEOLOGIST: Barbara SieninskiCIRILLING C0MPANY: Gregg Dritting & Tes!!49, p9

Boring backtilled with neat
cement from the bottom to
4 Jeet below ground
surlace (bgs), soil cuttings
to 3 inches bgs, and
cappecl vrith asphalt.

PAVEMENT - asphalt.

612-5.0

6t2-7.5

GRAVELLY CLAY (CL/GC) - dark brown (7'5YR 3/4).
moist, low plasticit$ 45X clay, 40X fine to coarse
gravel, lSX fine to coarse sand.

changes to light olive brown {2.5Y 5/a) at 7

CL/GC

SANOY CLAY (CL/SC) - black (2.5YR 2/0), moist'
low plasticity: 50t clay' 401 fine to coarse sand,
l0l fine gravel.

Color changes to light olive brown (2.5Y 5/4) at l0
feet.

Clav increasins to 70i at ll feet. Temporary screen
inst-atled. No iater in boring after waiting 1.5 hour.

(x - not applicable - boring aclvanced using
dlrect-push technologY)
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Gettler-Ryan, Inc. Log of Boring G-13

PROJECT: Tosco (Unocal) Service Station #2441 LOCATION: 34 Ritter Street, San Rafael, CA

GR PROJECT N0. : t40008.02 SURFACE ELEVATION:

OATE STARTED: 07/27/98 XL (ft. bgs): dry DATE:07/27/98 TIME: t3:40

t{L (ft. bgs): IIATE: TIME:

ORILLING METHOO: 2 in.deoProbe TOTAL BEPTH: IO Feet

DRILLING COMPANY: 6ress 0riilino E Testins, Inc. GEOLOGIST: Eahara Sieninski '':'

14.8

G13-8.0

613-9.0

PAVEMENT - asphalt.

Boring backfilled liith neat
cement from the bottom to
4 feet below ground
surface (bgsl, soil cuttings
to 3 inches bgs, and
capped with asphalt.

GRAVELLY CLAY (CL/6C) - very dark grayish brown
(2.5YR 3/2), moist, low plasticity; 452 Clay, 401 fine

to coarse gravel 15[ fine to coarse san<[

SANDY CLAY (CL) - very dark gray (2.5YR 3/0),
moist. lor plasticity: 651 clay, 35I fine to medium
sand.

Refusal at l0 feet. Temporary screen installed. No
water in borino after waitino I hour.

(x = not applicable - boring advanced using
direct-push technology)
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Gettler-Ryan, Inc. Log of Boring G-14

PROJECT: Tosco Unocal) Service Station {2441 LOCATION: 34 Ritter Street, San Rafael, CA

GR PROJECT N0. : 140008.02 SURFACE ELEVATION:

OATE STARTED: 07/27/98 tfL (ft. bgs): 10.5 OATE:07/27/98 TIME: 1510

OATE FINISHED: 07/27/98 l{L (ft. bgs): OATE: TIME:

ORILLING METHOO: 2 iN.6EOPTOdE TOTAL OEPTH: 12.0 Feet

ORILLING COMPANY: 6regg Drilling I Testing, Inc. GE0L0GIST: BarbaraSieninski
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6EOLO6IC OESCRIPTION REMARKS

,r-l

l5-

20-

0

0

t4.5

I

6t4-6.0

G14-8.0

614-r0.0

PAVEMENT. asPhalt.

Boring backfilled with neat
cement from the bottom to
4 {eet below ground
surtace (bgs), soil cuttings
to 3 inches bgs, and
cappe<l !,ith asphalt.

st{
SANO t{lTH GRAVEL (Slt) - light olive brorn (2.5Y
5/4), damp;001 fine to coatse sand,40I fine to
coarse gravel: fill.

/
/

cL/6C
GRAVELLY CLAY (CL) - brownish yellow {l0YR 6/8),
moist, lox plasticity ; 40f clay, 40t fine to coarse
gravel, 20I fine to coarse sand

Color changes to olive tSY 5/30, becomes saturate<l
I at 10.5 feet.

(* = not applicable - boring advancecl using
<lirect-push technology)
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Gettler-Ryan, Inc. Log of Boring 6-15

PROJECT: Tosco (Unocal) Service Station {2441 LOCATI0N: 34 Ritter'Strcet, San Rafael, CA

GR PROJECT N0.: 140008.02 SURFACE ELEVATION:

DATE STARTED: 07/28/98 t{L (ft. bgs): dry BATE: 07/28/98 TIME: t4:00

OATE FINISHEO: 07/28/98 tll (ft. bgs): BATE: TIME:

ORILLING METHOD: 2 iN. GEOPTObE TOTAL DEPTH: 14 Feet

BRILLING C0MPANY: 6regg Drilling E Testing, Inc. GE0LOGIST: Earbara Sieninski

615-4.0

G15-6.0

6r5-8.0

615-r0.0

G15-r3.5

PAVEMENT - asphalt over concrete.

Boring backfilled Hith neat
cement from the bottom to
4 teet belov{ ground
surface (bgs), soil cuttings
to 3 inches bgs, and
capped Hith asphalt.

GRAVELLY CIAY (CL/6C) - dark brown (7.5YR 3/4),
moist, lor plasticity; 50t clay, 40X fine to coarse
gravel, lOU fine to coarse sand.

CLAYEY SANO (SC/CL) - dark brown (7.5YR 3/2),
moist 501 fine to coarse sand, 50I clay.

SANDY CLAY (CL) - darr brown (7.5YR 3/2), moist,
low plasticity; 701 clay,301 fine to medium sand.

CLAY (CL) - olive (5Y 4/31, very moist, medium
plasticity;90t clay, l0l fine sand.

Temporary screen installed. No water in boring
after raiting |.5 hour

({ - not appllcable - borlng advanced using
dlrect-push technology)
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Gettler-Ryan, Inc. Log of Boring 6-16

PROJECT: Tosco ftJnocal) Service Station J2441 LOCATI0N: 34 Ritter Street, San Rafael, CA

GR PROJECT N0. : t40008.02 SURFACE ELEVATION:

OATE STARTEO: 07/28/98 XL (ft. bgs): 52 OATE: 07/28/98 TIME,. 12:05

DATE FINISHED: 07/28/98 tlL (ft. bgs): DATE: TIME:

ORILLING METHOB: 2 iN. GEOPTOdE TOTAL T]EPTH: 8.0 FEEI

DRILLING COMPANY: Gregg Orilling I Testing, Inc. GEOL0GIST: Earbara Sieninski
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GEOLOGIC DESCRIPTION REMARKS

I

l

t5-

20-

0

0

6r0-3.0

6r0-4.0

CL

PAVEMENT - asphalt.

SANO tiITH GRAVEL ANO SILT (S}|-SM) - brown
(loYR 5/3), damp: 601 fine to coarse sand,30f fine

gravel, l0I silt.

GRAVELLY CLAY (CL) - black (l0YR 2/10, moist, lor
plasticity: 80I clay , 301 fine gravel, l0l fine to
coarse sand.

CLAYEY GRAVEL (GC) - <lark brorn (7.5YR 3/4),
moisf 701 fine to coarse gavel, 20f clay, l0I fine
to coarse sand.

Color changes to very <lark gray (l0YR 3/l) at 3.5
feet.

CLAY (cL) - dark gray (IOYR 4/l)' saturated,
medium plasticity; 851 clay, lsf peat.

Borins backrirred with neat 

j

cement trom the bottom to I
4 teet below ground I
surtace (bgs), soil cuttrngs {
to 3 inches bgs, and I
capped with asphalt. 

I

GC

(* = not applicable - boring advanced using
direct-push technology)
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Gettler-Ryan, Inc. Log of Boring G-17

PROJECT: Tosco funocal) Service Station J2441 LOCATION: 34 Ritter Street, San Rafael, CA

GR PROJECT N0. : t40008.02 SURFACE ELEVATION:

OATE STARTED: A7/28/98 xL (ft. bgs): 5.2 DATE: 07/28/98 TIME: 13.'30

BATEFINISHED: 07/28/98 llL (ft. bgs): OATE: TIME:

BRILLING METHOO: 2 iN.QEOPrOdE TOTAL DEPTH: 12.0 Feet

DRILLING COMPANY: 6regg Drilling I Testing, Inc. GE0L0GIST: Earbara Sieninski
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6EOLO6IC DESCRIPTION REMARKS

F-

t0-

t5-

20-

0 G17-4.0

\- PAVEMENT - asphalt. /

Boring backfilled with neat
cement from the bottom to
4 feet below ground
surtace (bgs), soil cuttings
to 3 inches bgs, and
capped lrith asphalt.

5t{-st
SAND T{ITH GRAVEL ANO SILT (ST{.SM) . brown

GC \ d;;i, rb;'Jii.

CLAYEY GRAVEL (6C) - darr brown (7.5YR 3/4).
moisf 701 fine to coarse gravel,201 clay, rcf fine
to coarse sand.

CL
CLAY (CL) - dark gray (l0YR 4/0, saturated
medium plasticity; 80f clay, 201 peat.

CL
SANoY CLAY (CL) - light olive brown 12.5Y 5l4l

' mottled gray (2.5Y 5/0), saturated, low plasticity;
701 clay. 30t fine sancl.

(r . not applicable - boring advanced using
direct-push technology)
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