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and laboratory testing required for importation of soil may be highly variable, and determined by 
the receiving site when identified. 
 
SITE LOCATION AND DESCRIPTION 
 
The property consists of approximately 10 acres, located at the southwest corner of Santa Fe and 
Railroad Avenue in Hercules, California.  San Pablo Bay is located to the north of the project 
with single-family residences located to the east, west and south.  The site is situated 
approximately 5 feet lower in comparison to the streets and recreation trail at the perimeter of the 
site.  Topographically, site elevations range from approximately 6 to 10 feet above mean sea 
level.  A drainage swale, extending in an approximate northwest-southeast direction in the 
central portion of the project, and a triangular shaped area located at the northeastern corner of 
the site is depressed approximately 4 to 5 feet from site grades at an elevation of approximately 6 
to 7 feet above mean sea level.  A majority of the property is covered by seasonal vegetation. 
 
PROPOSED DEVELOPMENT 
 
Specific development plans are not available at this time.  We understand that the proposed plan is 
to excavate approximately 5 feet of soil from across the site and restore the site for wetlands 
purposes.  We understand that approximately 65,000 cubic yards of off-haul are proposed. 
 
GEOLOGIC SETTING  
 
The site geology was previously mapped on a regional scale by Graymer and U.S. Geological 
Survey (USGS).  A regional geologic map showing the site location is presented as Figure 3.  
The subject site is situated in the Coast Ranges geomorphic province of California, which is 
characterized by a series of parallel, northwesterly trending, folded and faulted mountain ranges 
and valleys.  Based on a review of the geologic map, a majority of the site is underlain by 
undivided Quaternary deposits.  A sandstone unit is mapped adjacent to the northeastern corner 
of the site. 
 
FIELD EXPLORATION 
 
The field exploration was conducted on September 25, 2007, and consisted of drilling five hand 
auger exploratory borings to depths of approximately 5 feet below the existing ground surface.  The 
approximate locations of our exploratory borings are shown on the site plan (Figure 2).  The 
exploratory borings were approximately located by pacing or visual sighting from existing features 
and pacing and should be considered accurate only to the degree implied by the method used.  The 
locations were selected to provide an approximate representation of the subsurface site conditions; 
however, subsurface conditions can be expected to vary laterally and vertically. 



City of Hercules  7970.2.001.01 
Santa Fe Wetland Restoration Project  October 16, 2007 
PRELIMINARY GEOTECHNICAL AND ENVIRONMENTAL SITE Page 3 
ASSESSMENT STUDY 
 

 

The test borings were drilled using a hand auger.  Soil samples recovered during drilling were 
collected using a 2-inch outer diameter (O.D.) California-type split-spoon sampler fitted with 
6-inch-long brass liners.  The sampler was attached to a slide hammer and was driven into the 
ground to acquire soil samples.  Samples were collected at varying depths for geotechnical and 
environmental purposes.  Proper cleaning procedures were followed prior to collecting 
environmental samples from each location to prevent cross-contamination.  The samples were 
transported under documented chain-of-custody to McCampbell Analytical in Pittsburg, 
California for testing.  The borings were logged in the field by an ENGEO representative.  The 
field logs were then used to develop the boring logs (Appendix A).  The logs depict subsurface 
conditions within the borings for the date of drilling; however, subsurface conditions may vary 
with time. 
 
GEOTECHNICAL CHARACTERISTICS  
 
Subsurface Conditions - In general, subsurface conditions in the area consist of a layer of man-
made fills capping the site extending to depths ranging from 3 to 5 feet below ground surface 
(bgs), except near a swale at the middle of the site, and a triangular shaped area to the northeast 
corner where the elevation is relatively lower.  The fill consists of silty clay material with 
various amounts of claystone or siltstone fragments.  Laboratory testing of this near-surface 
material indicated a Plasticity Index (PI) of 33, which is indicative of a high expansion potential.   
 
A layer of highly expansive native clay is present below the fill layer extending beyond the depth 
of our exploration.  This clay layer is soft and is characteristic of intertidal deposits (Bay Mud).  
Laboratory testing shows this material has a PI of 74, which indicative of an extremely high 
expansion potential. 
 
Laboratory Testing - Select samples recovered during drilling were tested to determine the 
following soil characteristics: 
 
Soil Characteristic Test Method Location of Results 
Natural Unit Weight and Moisture Content ASTM D-2216 Boring Logs, Appendix A 
Atterberg Limits ASTM D-4318 Appendix B 
Gradation and Percent Passing No. 200 Sieve ASTM D-422 Appendix B 

 
The laboratory test results are shown on the boring logs in Appendix A, and individual test 
results are presented in Appendix B. 
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Results - From a geotechnical standpoint, the fill material is generally considered suitable for 
off-haul from the site depending on the requirements of the receiving site.  Due to its expansion 
potential, the material may shrink and swell from fluctuations in moisture content; as such this 
material may be suitable for construction on various sites if proper treatment and conditioning of 
the soil are performed during fill placement depending on the needs of the receiving site. 
Moreover, care should be taken to segregate overlying fill materials from compressible ‘Bay 
Mud’ materials as receiving sites may find need for one material rather than the other based on 
their very different expansion potentials and in-situ properties. 
 
Of geotechnical concern for the project is stability of the site during removal of the site soils and 
ground water conditions.  ENGEO did not provide an evaluation the soils to remain in place 
following excavation, however due to the soft compressible nature of soils beneath the fill layer, 
special measures and equipment may be required for removal of these soils to allow equipment 
to traverse the site.  It is our preliminary assessment that these concerns can be mitigated through 
careful planning and/or further geotechnical study as needed.  If planned development for the 
subject area changes, alternative studies and recommendations should be performed to determine 
feasibility. 
 
ENVIRONMENTAL CONSIDERATIONS 
 
The laboratory testing was performed on a composite sample comprised of five discrete soil 
samples.  The resulting analytical results were compared with respective California Human 
Health Screening Levels (CHHSLs) developed by California Environmental Protection Agency 
(Cal/EPA) and the Environmental Screening Levels (ESLs) developed by the San Francisco Bay 
Regional Water Quality Control Board (SFRWQCB).  None of the detected target analyte 
concentrations exceeded respective CHHSLs and ESLs for a residential land use scenario, 
representing the most conservative exposure scenario.  To determine the potential of detected 
CAM-17 metal analytes to leach out of soil and into surface and groundwater, the samples were 
released for testing for soluble metal concentrations (STLC, WET method).  De-ionized water 
has been selected as the extractant to simulate the potential action of groundwater and surface 
water.  Lab results shows the potential for CAM-17 metals to leach out is low. 
 
Laboratory Testing - Samples collected throughout the project site were transported under the 
documented chain-of-custody to McCampbell Analytical in Pittsburg, California for the 
following testing: 
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Analysis  Test Method Location of Results 
Petroleum hydrocarbons EPA-8015 Appendix C 
Organochlorine Pesticides EPA-8081 Appendix C 
Volatile Organic Compounds EPA-8260 Appendix C 
Semi-Volatile Organic Compounds EPA-8270 Appendix C 
Nitrosamines EPA-8330 Appendix C 

CAM-17 Metals  EPA-6010 
EPA-6020 Appendix C 

CAM-17 Metals Soluble Threshold Limit 
Concentration (De-Ionized)  STLC-DI Appendix C 

 
Results - From an environmental standpoint, based on laboratory data, the on-site soil does not 
appear to pose a risk to human health.  Additional testing will assess the potential effects (if any) 
to aquatic life.  From an environmental standpoint, this soil is suitable to be off-hauled for 
unrestricted use or for use elsewhere within the site.   
 
LIMITATIONS 
 
This report is issued with the understanding that it is the responsibility of the owner to transmit the 
information and recommendations of this report to developers, contractors, buyers, architects, 
engineers, and designers for the project so that the necessary steps can be taken by the contractors 
and subcontractors to carry out such recommendations in the field.  The conclusions and 
recommendations contained in this report are solely professional opinions. 
 
The professional staff of ENGEO Incorporated strives to perform its services in a proper and 
professional manner with reasonable care and competence but is not infallible.  There are risks of 
earth movement and property damages inherent in land development.  We are unable to eliminate all 
risks or provide insurance; 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 preparation of 
ENGEO's documents.  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 ENGEO's work.  Therefore, ENGEO must be engaged to prepare 
the necessary clarifications, adjustments, modifications or other changes before construction 
activities commence or further activity proceeds.  If ENGEO's scope of services does not include on-



City of Hercules  7970.2.001.01 
Santa Fe Wetland Restoration Project  October 16, 2007 
PRELIMINARY GEOTECHNICAL AND ENVIRONMENTAL SITE Page 6 
ASSESSMENT STUDY 
 

 

site construction observation, or if other persons or entities are retained to provide such services, 
ENGEO cannot be held responsible for any or all claims, including, but not limited to claims arising 
from or resulting from the performance of such services by other persons or entities, and any or all 
claims arising from or resulting from clarifications, adjustments, modifications, discrepancies or 
other changes necessary to reflect changed field or other conditions. 
 
We are pleased to be of continued service to you with regard to this project.  If you have further 
questions, please contact us. 
 
Very truly yours, 
 
ENGEO INCORPORATED     
 
 
 
Leroy Chan, EIT      Theodore P Bayham, GE 
 
 
 
 
Michelle Shriro, CE 
lc/jb/ms:prelim 
 
Attachment: Figures 1 through 3 
  APPENDIX A - Boring Logs 
  APPENDIX B - ENGEO Laboratory Testing Data 
  APPENDIX C - McCampbell Laboratory Testing Data 
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