
City of Walnut Creek — Mitchell Townhomes Project 
Draft EIR 

 

 
FirstCarbon Solutions 

Appendix E: 
Geology and Soils Supporting Information 

 









Signature Development  Shadelands 
25146.000.001  Preliminary Geotechnical Study 

 

  
 i of i March 1, 2024 

Revised April 3, 2024 

TABLE OF CONTENTS 
 
LETTER OF TRANSMITTAL 

1.0 INTRODUCTION .................................................................................................. 1 

1.1 PURPOSE AND SCOPE .................................................................................................... 1 
1.2 SITE LOCATION AND DESCRIPTION .............................................................................. 1 
1.3 PROPOSED DEVELOPMENT ........................................................................................... 1 

2.0 FINDINGS ............................................................................................................ 2 

2.1 SITE HISTORY ................................................................................................................... 2 
2.2 REGIONAL GEOLOGY AND SEISMICITY ........................................................................ 2 

2.2.1 Regional Geologic Setting ..................................................................................... 2 
2.2.2 Seismicity ............................................................................................................... 2 

2.3 HISTORICAL DATA REVIEW ............................................................................................. 3 
2.4 SURFACE AND SUBSURFACE CONDITIONS ................................................................. 4 
2.5 GROUNDWATER CONDITIONS ....................................................................................... 4 

3.0 GEOLOGIC AND GEOTECHNICAL HAZARDS ................................................. 4 

3.1 EXISTING FILL ................................................................................................................... 4 
3.2 EXPANSIVE SOIL............................................................................................................... 4 
3.3 COMPRESSIBLE SOIL ...................................................................................................... 5 
3.4 SOIL CORROSION POTENTIAL ........................................................................................ 5 
3.5 SEISMIC HAZARDS ........................................................................................................... 6 

3.5.1 Ground Rupture ..................................................................................................... 6 
3.5.2 Ground Shaking ..................................................................................................... 6 
3.5.3 Liquefaction/Cyclic Softening ................................................................................. 6 
3.5.4 Lateral Spreading ................................................................................................... 6 

3.6 CBC 2022 SEISMIC DESIGN PARAMETERS ................................................................... 7 

4.0 PRELIMINARY RECOMMENDATIONS .............................................................. 7 

4.1 PRELIMINARY FOUNDATION RECOMMENDATIONS .................................................... 7 

4.1.1 Post-tension Mat Foundation ................................................................................. 7 
4.1.2 Slab Moisture Vapor Reduction ............................................................................. 8 

4.2 PRELIMINARY EARTHWORK RECOMMENDATIONS ..................................................... 8 

4.2.1 Demolition and Site Preparation ............................................................................ 8 
4.2.2 Undocumented Fill ................................................................................................. 8 
4.2.3 Acceptable Fill Material .......................................................................................... 9 
4.2.4 Reuse of On-Site Recycled Materials .................................................................... 9 
4.2.5 Fill Compaction ...................................................................................................... 9 
4.2.6 Surface Drainage ................................................................................................... 9 

5.0 DESIGN-LEVEL GEOTECHNICAL REPORT .................................................... 10 

6.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS ....................................... 11 

SELECTED REFERENCES 

FIGURES 

 

ENGEO 
Expect Excellence 



Signature Development  Shadelands 
25146.000.001  Preliminary Geotechnical Study 

 

  
 Page | 1 March 1, 2024 

Revised April 3, 2024 

1.0 INTRODUCTION 
 
1.1 PURPOSE AND SCOPE 
 
We prepared this preliminary geotechnical study in support of your planning for the proposed 
development located at Shadelands in Walnut Creek, California. As outlined in our executed 
agreement dated February 2, 2024, Signature Development authorized us to perform the 
following scope of services. 
 

• Existing document review 

• Data analysis and development of preliminary geotechnical recommendations 

• Report preparation 
 
We received and reviewed the Phasing Exhibit prepared by Carlson, Barbee & Gibson (CBG), 
dated January 2024, the Conceptual Design plan prepared by KTGY, dated January 18, 2024, 
and the Parcel Map.  
 
We prepared this report for the exclusive use of Signature Development and its consultants for 
the project. This document may not be reproduced in whole or in part by any means whatsoever, 
nor may it be quoted or excerpted without our expressed written consent. 
 
1.2 SITE LOCATION AND DESCRIPTION 
 
The approximately 22-acre site is located in the Shadelands area of Walnut Creek and is bound 
by Mitchell Drive to the north, Oak Grove Road and a three-wing three-story office structure to 
the east, Shadelands Drive to the south, and a developed parcel to the west.  
 
The site is currently developed and occupied by three existing two-story commercial complexes 
(three buildings within each complex) with associated paved parking areas and landscaping. The 
central landscape area comprises artificial ponds. The topography of the site is relatively flat, 
ranging between approximately Elevation 107 and 113 feet (NAVD 29). The Site Plan (Figure 2) 
shows the boundaries of the project site. 
 
1.3 PROPOSED DEVELOPMENT 
 
Based on our review of the conceptual site plan and discussion with you, we understand the 
proposed project will consist of the following. 
 

• Demolition of existing buildings, parking areas, hardscape and landscape areas 

• Construction of 422 townhomes  

• Paved streets, parking, and other hardscape improvements 

• Underground utilities and other infrastructure improvements 

• Bioretention areas, parks, open space, and landscape areas  
 
Structural loads and final grading are yet to be determined; however, we assume that structural 
loads will be representative for this type of construction. We assume that only minor grading, cuts, 
and fills of up to 3 feet will be required. 
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2.0 FINDINGS 
 
2.1 SITE HISTORY 
 
To characterize and understand the site development history and geomorphology, we reviewed 
historical aerial photographs and topographic maps. We viewed numerous historical aerial 
photographs flown from 1939 to present, available on Google Earth and www.historicaerials.com. 
We also reviewed published historical topographic maps dating back to 1900 to consider the site's 
history before aerial photographic coverage was available. 
 
Early aerial photographs show that the site was previously used as an orchard up to as late as 
1968. Photographs taken in the late 1970s show that the site was developed with the three 
present-day commercial complexes and parking lot. The photograph taken in 1980 shows that 
the last present-day commercial complex on the southwestern corner of the site was constructed. 
Review of the historical topographic maps indicates that minor site grading was performed to 
develop the site to its current condition.   
 
2.2 REGIONAL GEOLOGY AND SEISMICITY 
 
2.2.1 Regional Geologic Setting 
 
The site is located within the Coast Ranges geomorphic province of California. The Coast Ranges 
province is typified by a system of northwest-trending, fault-bounded mountain ranges and 
intervening alluvial valleys. Bedrock in the Coast Ranges consists of igneous, metamorphic, and 
sedimentary rocks that range in age from Jurassic to Pleistocene. The present physiography and 
geology of the Coast Ranges are the result of deformation and deposition along the tectonic 
boundary between the North American plate and the Pacific plate. Plate boundary fault 
movements are largely concentrated along the well-known fault zones, which in the area include 
the San Andreas, Hayward, and Calaveras faults, as well as other lesser-known faults. 
 
Helley and Graymer (1997) (Figure 3) map the site as underlain by Pleistocene-age alluvial fan 
and fluvial deposits (Qpaf). These deposits primarily consist of clayey sand or clayey gravel that 
commonly have a fining upwards sequence to sandy clay. Graymer et al. (1994) map bedrock in 
the hills east of the site (Lime Ridge) as Nortonville Shale, Domingene Formation, and Great 
Valley Sequence.  
 
2.2.2 Seismicity 
 
The site is located in a seismically active area that contains numerous faults. Small earthquakes 
occur every year in the Northern California region and larger earthquakes have been recorded 
and can be expected to occur in the future. Faults have been cataloged and mapped by the United 
States Geological Survey (USGS) in the Quaternary Fault and Fold Database of the United 
States. An active fault is defined by the California Geologic Survey as one that experienced 
surface displacement within Holocene time (about the last 11,700 years) (CGS, 2018). 
Figure 4 shows the approximate locations of known active faults, along with other Quaternary 
faults, based on the USGS Quaternary Fault and Fold Database, as well as significant historical 
earthquakes recorded within the Northern California region. The proposed development is not 
located within a State of California Earthquake Fault Hazard Zone (Figure 5). 
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To identify nearby faults that are capable of generating strong seismic ground shaking at the site, 
we utilized the USGS Earthquake Hazard Toolbox and the 2018 National Seismic Hazard Model 
(NSHM) to perform a disaggregation of the seismic hazard at the peak ground acceleration (PGA) 
and at spectral periods up to 5 seconds for a return period of 2,475 years. The resulting faults are 
listed below in Table 2.2.2-1. 
 
TABLE 2.2.2-1:  Faults Considered Capable of Producing Strong Ground Shaking at the Site* 

SOURCE NAME  
RUPTURE DISTANCE, RRUP  MOMENT MAGNITUDE,   

MW  (km)  (mi)  

Concord (2) 2.50 1.55 6.6 

Mount Diablo (north) [1] (1) 3.81 2.37 7.2 

Contra Costa (Larkey) [2] (1) 5.05 3.13 6.4 

Franklin (1) 5.70 3.54 7.2 

Clayton (0) 7.42 4.61 7.0 

Concord (1) 7.81 4.85 6.6 

Contra Costa (Connected) [1] (4) 8.29 5.15 7.3 

Contra Costa (Lafayette) (1) 8.49 5.27 7.4 

Calaveras (north) (0) 10.7 6.64 7.1 

Hayward (north) (1) 20.2 12.6 7.5 

San Andreas (Peninsula) (10) 50.5 31.4 8.09 

*Based on USGS Earthquake Hazard Toolbox: NSHM Conterminous U.S. 2018  

 
These results represent known fault sources contributing at least 1 percent to the seismic hazard 
at the site considering spectral periods ranging from the peak ground acceleration (PGA) to 
5 seconds for the given return period. The rupture distances (RRUP) and mean moment magnitudes 
(MW) listed are based on values assigned according to the 2018 NSHM, and the numbers in 
parentheses after the fault names correspond to fault subsections assigned by the NSHM. Note 
that the above fault table is not an exhaustive list and other faults in the region may generate 
seismic shaking at the project site. 
 
In 2014, the Working Group on California Earthquake Probabilities estimated the 30-year 
likelihood of one or more MW 6.7 or greater earthquake events in the Northern California region 
at approximately 95 percent, considering the known seismic sources in the region. 
 
2.3 HISTORICAL DATA REVIEW 
 
We obtained and reviewed public records associated with the project site and nearby buildings 
from the City of Walnut Creek. These records include, but are not limited to, the following. 
 

• Lowney Kaldveer Associates (1972). Phase I – Foundation Investigation Executive Office 
Center, Walnut Creek Executive Park, Walnut Creek, California, dated January 25, 1972.   

• R.C. Harlan and Associates (1977). Walnut Creek Executive Park, Phase II, Grading of 
Building Pads, dated April 28, 1977. 

• R.C. Harlan and Associates (1978). Soil and Foundation Investigation, Integrated Executive 
Park, Phase III and Phase IV, Walnut Creek, CA, dated July 31, 1978 

• R.C. Harlan and Associates (1978). Interland Executive Park Phase III, Transmittal of Daily 
Field Reports on Grading for Site Work, dated December 6, 1978.  
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• J.V. Lowney and Associates (1985). Geotechnical Investigation for Executive Center Building 
12, Walnut Creek, CA, Dated September 4, 1985. 

 
2.4 SURFACE AND SUBSURFACE CONDITIONS 
 
Based on our review of the historical report noted in the previous section and our knowledge of 
the subsurface conditions in this general area of Walnut Creek, we expect the subsurface 
condition to consist of firm to hard, silty clay and sandy clay with medium to high plasticity. A 
5-foot-thick layer of dense to very dense clayey sand with gravel was observed in some of the 
borings approximately 15 to 20 feet below ground surface. An isolated 2-foot-thick layer of loose 
sand was observed in one of the borings at a depth of approximately 18 feet below ground 
surface.  
 
Based on our review of historical geotechnical and grading reports and topographic maps, we 
anticipate existing fill may exist in the upper 2 to 3 feet across the site.  
 
2.5 GROUNDWATER CONDITIONS 
 
Based on our review of historical data, we expect groundwater to be between 12 to 16 feet below 
ground surface. Fluctuations in the level of groundwater may occur due to variations in rainfall, 
irrigation practices, and other factors not evident at the time measurements were made. 
 

3.0 GEOLOGIC AND GEOTECHNICAL HAZARDS 
 
Based on our findings and experience, it is our opinion that development of the site is feasible, 
provided the anticipated geologic and geotechnical constraints are appropriately mitigated. The 
primary geological and geotechnical concerns that could affect development are the presence of 
fill, potentially expansive soil, and strong ground shaking. We summarize our preliminary 
conclusions below. 
 
3.1 EXISTING FILL 
 
The historical geotechnical borings do not indicate undocumented fill. However, based on records 
of grading, we anticipate existing fill may exist in the upper 2 to 3 feet across the site. In our public 
record review, we were able to locate satisfactory compaction testing for site developments in 
Phases II and III. Therefore, we anticipate that fill placement during site grading was done in an 
engineered manner. The extent and quality of existing fill should be evaluated at the time of the 
design-level study and mitigated during remedial grading activities, if deemed necessary. 
 
Non-engineered fill can undergo excessive settlement, especially under new fill or building loads. 
In general, undocumented fill should be excavated, and if deemed suitable for reuse, replaced as 
engineered soil fill.  
 
3.2 EXPANSIVE SOIL 
 
Our review of the existing subsurface data suggests that medium to high plasticity clay may exist 
in the near-surface fill and naturally deposited materials. The presence of potentially expansive 
soil should be further evaluated during the design-level geotechnical exploration.   
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Expansive soil changes in volume with changes in moisture. It can shrink or swell and cause 
heaving and cracking of slabs-on-grade, pavements, and structures founded on shallow 
foundations. Building damage due to volume changes associated with expansive soil can be 
reduced by: (1) using a rigid mat foundation that is designed to resist the settlement and heave 
of expansive soil, (2) deepening the foundations to below the zone of moisture fluctuation, i.e., by 
using deep footings or drilled piers, and/or (3) using footings at normal shallow depths but 
bottomed on a layer of select fill having a low-expansion potential.   
 
Post-tensioned rigid mat foundations are the preferred foundation system for the planned 
residential structures. We present design criteria for this foundation type in Section 4.1. 
 
Successful performance of structures on expansive soil requires special attention during 
construction. It is imperative that exposed soil be kept moist prior to placement of concrete for 
foundation construction. It can be difficult to remoisturize clayey soil without excavation, moisture 
conditioning, and recompaction.    
 
We have also provided specific grading recommendations for compaction of clay soil at the site. 
The purpose of these recommendations is to reduce the swell potential of the clay by compacting 
the soil at a high moisture content and controlling the amount of compaction. Expansive soil 
mitigation recommendations are presented in Section 4.2 of this report.  
 
3.3 COMPRESSIBLE SOIL 
 
Soil is subject to consolidation settlement when a new loading scenario is introduced by 
structures, earthworks, or equipment. The amount of consolidation settlement is dependent on 
the magnitude and duration of the applied load, the shape and size of the applied load area, the 
depth, thickness, and the stress history of the compressible soil. The time required for primary 
consolidation settlement to occur is highly dependent on the permeability of the deposit. 
Consequently, sandy soil will settle almost immediately, whereas clayey soil will settle much more 
slowly.   
 
Based on review of historical data, it is our opinion that the subsurface clay and silt mixture 
material are primarily stiff to very stiff, and will likely experience negligible consolidation from the 
additional load of the proposed buildings. Based on our knowledge and experience, it is our 
opinion that a portion of any consolidation-induced settlement will occur during construction and 
that the remaining differential consolidation-induced settlement can be accommodated in the 
structural foundation design. 
 
Laboratory testing and additional analysis should be performed in the design-level exploration to 
confirm the magnitude and extent of potentially compressible material and the potential 
consolidation-induced settlement.   
 
3.4 SOIL CORROSION POTENTIAL 
 
Sampling and testing for corrosion potential were not performed as part of this preliminary study. 
Representative samples of the foundation grade soil should be obtained during the design-level 
geotechnical exploration to determine the potential for corrosion on buried metal and the potential 
for sulfate attack on foundation concrete. Based on the test results, the corrosion potential can be 
described, and the recommended concrete design parameters can be developed in accordance 
with the guidelines presented in the 2022 CBC. 
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6.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 
This report presents our preliminary geotechnical exploration for the Shadelands project 
discussed in Section 1.3. If changes occur in the nature or design of the project, we should be 
allowed to review this report and provide additional recommendations. 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, 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 strive to perform our professional services in accordance with generally accepted principles 
and practices currently employed in the area; there is no warranty, express or implied. There are 
risks of earth movement and property damages inherent in building on or with earth materials. 
We are unable to eliminate all risks; therefore, we are unable to guarantee or warrant the results 
of our services. 
 
This report is based upon field and other conditions discovered at the time of report preparation. 
We developed this report with limited subsurface exploration data. We assumed that our 
subsurface exploration data are representative of the actual subsurface conditions across the 
site. Considering possible underground variability of soil, rock, fill, and groundwater, additional 
unexpected costs may be incurred in completing the project. We recommend that the owner 
establish a contingency fund to cover such costs. If unexpected conditions are encountered, we 
should be notified immediately to review these conditions and provide additional and/or modified 
recommendations, as necessary. 
 
Our services outlined in this report did not include work to determine the existence of possible 
hazardous materials. If any hazardous materials are encountered during construction, the proper 
regulatory officials should be notified immediately. 
 
This document must not be subject to unauthorized reuse, that is, reuse without written 
authorization of ENGEO. Such authorization is essential because it requires ENGEO to evaluate 
the document’s applicability given new circumstances, not the least of which is passage of time. 
 
Actual field or other conditions will necessitate clarifications, adjustments, modifications, or other 
changes to our recommendations. Therefore, we must be engaged to prepare the necessary 
clarifications, adjustments, modifications, or other changes before construction activities 
commence or further activity proceeds. If our scope of services does not include on-site 
construction observation, or if other persons or entities are retained to provide such services, we 
cannot be held responsible for any or all claims arising from or resulting from the performance of 
such services by other persons or entities, and from any or all claims arising from or resulting 
from clarifications, adjustments, modifications, discrepancies, or other changes necessary to 
reflect changed field or other conditions. 
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