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SECTIONONE Introduction 

1. Section 1 ONE Introduction 

1.1 BACKGROUND AND PURPOSE OF INVESTIGATION 
The Department of Water Resources (DWR) is conducting feasibility-level engineering and 
environmental studies under the Integrated Storage Investigations Program. As part of the project 
evaluations, DWR is evaluating the technical feasibility and conducting engineering 
investigation for the In-Delta Storage Program. The engineering investigation will aim at 
developing solutions to enhance project reliability through improved embankment design and 
consolidation of inlet and outlet structures. 

As part of this feasibility study, DWR requested that URS Corporation (URS) perform 
supplemental geotechnical explorations to evaluate the foundation conditions at the site for a 
newly proposed integrated facility at the northwest corner of Webb Tract.  The supplemental 
geotechnical exploration consisted of drilling and sampling two foundation exploration borings 
for the proposed integrated facility.  This newly proposed location has been chosen to explore the 
benefits it may have over the integrated facility proposed on the northeast corner of the island, 
where previous explorations were conducted.  The data collected will be used to perform 
engineering analyses and design of the proposed integrated facility under a separate task order.  
The work was conducted in accordance with all applicable standards and guidelines contained in 
Standard Agreement No. 4600001747 between DWR and URS, and in coordination with DWR 
staff. 

1.2 SCOPE OF WORK 
The scope of work is described in Task Order No. IDS-1004-1747-012 issued by DWR dated 
October 21, 2004.  The scope of our geotechnical engineering study included the following 
items: 

• Drill two soil borings (DH-1 and DH-2) to a depth of 100 feet below the existing ground 
surface on Webb Tract to obtain soil samples.  However, as discussed in Section 4.1, access 
to DH-2 was not achievable during the winter weather conditions at the project site. 
Therefore, only Boring DH-1 was completed. 

• Conduct laboratory testing of the samples collected for engineering properties.  

• Prepare a summary report of findings. 

The site vicinity plan is shown on Figure 1, and the site location plan on Webb Tract is shown on 
Figure 2.  

The intent of the exploration is to conduct a feasibility-level characterization of foundation 
conditions at the newly proposed integrated facility at the northwest corner of Webb Tract, 
adjacent to the San Joaquin River near Fisherman’s Cut.  The drilling locations correspond to the 
location of the integrated facility’s fish screen structure (DH-1) and the pump station structure 
(DH-2). 

The exploration is intended for feasibility-level design and preliminary cost estimates.  
Additional subsurface exploration is required for the final design and construction of the 
proposed integrated facility.  
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SECTIONONE Introduction 

Task 1.1 – Conduct Drilling and Sampling 

Drill two soil borings to a depth of 100 feet below the existing ground surface in the island floor 
of Webb Tract at the locations shown on Figure 3 to obtain samples for laboratory testing.  
However, as discussed above, only DH-1 was drilled. DH-1 is located approximately 150 feet 
from the centerline of the levee road (near the levee toe).  DH-2 was to be located approximately 
1,000 feet from the centerline of the levee road. Borehole location surveys are not included in 
this scope of work. 

Task 1.2 – Conduct Laboratory Testing 
Conduct laboratory testing on the soil samples collected during drilling. The soil samples were 
obtained at selected depths using the Modified California sampler, Standard Penetration Test  
(SPT) sampler, and Shelby Tube sampler. Laboratory testing consisted of the following tests: 
triaxial compression, unconfined compression, moisture content and dry density, Atterberg 
limits, sieve analysis, and sieve-wash analysis.  

Task 1.3 – Prepare Summary Report of Findings 

Prepare a geotechnical report summarizing the results of the supplemental exploration program 
at the project site.  The report includes the final log of boring DH-1, laboratory test results on the 
soil samples, a site plan, geotechnical properties profile, and a summary of findings and 
conclusions. 

Geotechnical recommendations, engineering properties of the subsurface soils for use in the 
design of foundation systems (e.g., allowable bearing capacity, and pile capacities, etc.), and 
estimates of settlement would be the subject of a separate engineering report that would consider 
the proposed structure configuration and applied foundation loads. That engineering report 
would also contain geotechnical recommendations for construction of the proposed structure.  
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SECTIONTWO Site Conditions 

2. Section 2 TWO Site Conditions 

2.1 SITE LOCATIONS AND ACCESSBILITY 
Webb Tract is located in the Sacramento – San Joaquin River Delta, near Stockton, California. 
The site vicinity map is shown on Figure 1. Webb Tract is located at the northeastern corner of 
the Contra Costa County limit near Oakley, California. The island is accessible by a ferry. The 
ferry station is located on the northeastern corner of Jersey Island on the False River side.  The 
ferry ramp location on Webb Tract is shown on Figure 2.  The ferry station is accessible to 
vehicles by taking the Jersey Island Road from the Cypress Road off California Highway 4 in 
Oakley. The ferry operates once every hour starting at 8:00 A.M. until 5:00 P.M. with no service 
at 12:00 P.M.  

2.2 SURFACE CONDITIONS 
The Sacramento-San Joaquin River Delta was developed for agricultural purposes from a tidal 
marsh in 1800s. As part of the development, levees were constructed on the underlying peat and 
soft clay to form islands. The existing channels were improved, and new channels were dredged. 
Farming is a primary land use on Webb Tract. The interior of the island was divided and linked 
by unpaved embankment roads to agricultural area and irrigation ponds. Ditches were excavated 
throughout the islands as part of the irrigation and drainage systems.  

Webb Tract encompasses about 5,500 acres. The ground elevation of Webb Tract, initially, was 
near sea level. Land subsidence has steadily decreased the surface elevation primarily as a result 
of the loss of organic material and peat. The loss is caused by exposure of peat to oxygen 
(oxidation), wind erosion, burning as well as other factors.  Based on the aerial survey data 
provided by DWR, the existing ground surface elevation within the proposed integrated facility 
site ranges from about -14.5 feet to -7.5 feet.  The estimated ground surface elevations (from the 
aerial survey data) at borings DH-1 and DH-2 are approximately -10 feet and -14 feet, 
respectively. 

The project site is currently covered with plowed soil for future crop growing or dried crops left 
from the previous harvest. Areas with no agricultural use are covered with grass and shrubs. The 
ground surface at the project site after the wet weather conditions is very soft and saturated with 
water from the precipitation and high groundwater level. Construction operation following wet 
weather conditions may encounter difficulties due to accessibility. 
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SECTIONTHREE Field Exploration and Laboratory Testing 

3. Section 3 THREE Field Exploration and Laboratory Testing 

3.1 FIELD EXPLORATION 
The field exploration program for this study included performing a field reconnaissance and 
drilling and sampling. 

A URS engineer and a DWR environmental scientist conducted a geotechnical and 
environmental field reconnaissance on Webb Tract on November 3, 2004. The objectives of the 
field reconnaissance were to observe the site conditions for environmental clearance, and to 
evaluate accessibility to the proposed boring locations. Areas within 50-foot radius around each 
soil boring location were observed for potential burrows and surface cracks. The proposed soil 
borings locations were cleared for potential habitats or endangered species. The soil borings were 
located on disturbed areas along the access road to the active agricultural areas. 

DWR informed URS regarding the environmental and archeological restrictions related to the 
proposed field exploration, and issued an environmental clearance memorandum dated 
November 3, 2004. Permission to enter Webb Tract for the proposed field exploration was issued 
by Delta Wetlands in a letter dated November 16, 2004. Underground Service Alert (USA) was 
notified of the boring locations at least 48 hours prior to the scheduled date of the field 
exploration. The boring locations were cleared for underground utility lines. 

On November 22, 2004, a truck-mounted drilling rig attempted to access boring DH-2 location to 
start the subsurface exploration program. However, the ground conditions along the access road 
were too soft and wet to support the drilling rig, which became stuck and had to be recovered. 
The drilling rig was moved to the DH-1 location. In order to provide firmer access to the boring 
location, timber mats were used to spread the tire loads of the drilling rig so that it could access 
the DH-1 location to complete the soil boring operation. 

Exploratory soil boring DH-1 was drilled to a depth of 101.5 feet during November 22 and 23, 
2004, at the location shown on Figure 2.  The boring was drilled using a truck-mounted CME-75 
drilling rig owned and operated by Fugro Geosciences, Inc. of Oakland, California. The boring 
was advanced using a 3-inch diameter rotary drill. 

A URS engineer logged the soil cuttings and samples from DH-1 in the field and visually 
classified the soils, as the drilling proceeded. Samples of the subsurface materials were obtained 
at 5-foot intervals using a Standard Penetration Test (SPT) split-spoon sampler with an outside 
diameter of 2 inches and inside diameter of 1.5 inches, or a 2.5-inch outside diameter and 2-inch 
inside diameter Modified California Sampler fitted with brass liner tubes.  Osterberg piston 
sampling using a 3-inch outside diameter Shelby tube was attempted at a depth of 40 feet below 
the existing ground surface, but the soil conditions at that depth were too stiff to push the tube 
into the ground. A sample of very soft organic silt from 10 feet to 13 feet below the ground 
surface was collected using the Osterberg piston head with Shelby tube. The SPT and Modified 
California samplers were advanced with a 140-pound automatic hammer with a 30-inch drop. 
Drill cuttings and wash water were spread on the ground near the boring location. The boring 
was grouted with neat cement using tremie method upon completion. 

The soil samples collected were taken to the URS geotechnical laboratory in Pleasant Hill, 
California, for further visual examination and testing. A log of Boring DH-1 was prepared based 
on the field observations, visual examination in the laboratory, and the laboratory testing results, 
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SECTIONTHREE Field Exploration and Laboratory Testing 

and is presented in Appendix A.  Descriptions of the procedures used to drill the boring and to 
obtain soil samples are provided in Appendix A. 

In an attempt to gain access to DH-2, a Fraste Multidrill-XL track-mounted drill rig was 
mobilized on December 9, 2004.  This drill rig is owned and operated by Pitcher Drilling 
Company of East Palo Alto, California.  However, due to soft, wet ground conditions similar to 
those encountered during the first attempt, the drill rig and support truck could not access the 
DH-2 boring location.  The drilling rig was therefore demobilized. 

After about two weeks without rain, URS and Pitcher Drilling Company made a site visit on 
January 20, 2005, to observe and evaluate the site conditions for the track-mounted drill rig.  
Again, site conditions were found to be too soft and wet for access, and the scheduled 
mobilization for January 24, 2005 was cancelled.   

3.2 LABORATORY TESTING 
Selected soil samples obtained from the exploratory borings were tested in our Pleasant Hill 
geotechnical laboratory to evaluate their engineering properties for use in foundation design.  
The following laboratory tests were performed on selected soil samples: 

• Grain size analyses (ASTM D422) 

• Materials finer than the No. 200 Sieve (ASTM D1140) 

• Water content and dry density determination (ASTM D2216) 

• Atterberg limits determination (ASTM D4318) 

• Unconfined compression (ASTM D2166) 

• Triaxial compression - unconsolidated undrained (ASTM D2850). 

The results of the geotechnical laboratory testing are summarized in the log of Boring DH-1 at 
the corresponding sample depths. Geotechnical laboratory test results are presented in 
Appendix B.  
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SECTIONFOUR Subsurface Conditions 

4. Section 4 FOUR Subsurface Conditions 

4.1 SUBSURFACE SOIL CONDITIONS 
The subsurface conditions at the location of Boring DH-1 in Webb Tract generally consist of a 
layer of very soft, low to high plasticity, highly compressible, black organic silt with organic 
debris and peat to a depth of about 18 feet.  The near surface soil appears to be lighter in color 
due to higher degree of oxidation.  The black organic silt and peat layer is underlain by 
alternating layers of alluvial gray and brown, silty sand (SM and SP-SM), clayey and sandy silt 
(ML), and silty clay (CL) to the bottom of the boring at 101.5 feet.  The engineering properties 
of the silty sand and clayey/silty soils described below are based on the results of the laboratory 
test data presented in Appendix B.   

Silty Sand Soils: The relative density of the sandy soils ranged from loose to medium dense 
between about 18 feet and 29 feet below the ground surface.  Below 29 feet, the sandy soils 
ranged from medium dense to dense, with SPT blow counts and Modified California sampler 
blow counts (corrected to SPT values by reducing the Modified California sampler blow counts 
by 20 percent) ranging from 12 to 37.  The penetration resistance values (SPT-N values) are 
shown graphically on Figure 4.  Based on the laboratory testing data (Appendix B), the fines 
content (materials passing the No. 200 U.S. Standard Sieve) generally ranged from about 6% to 
30% fines; one sample at 41 feet had a fines content of 2%.   

Clayey and Silty Soils: The clayey and silty soils generally are low plasticity, with the plasticity 
index between 5 and 20. In-situ water contents range from about 22% to 38%.  The consistency 
of the clayey and silty soils ranges from stiff to hard.  The undrained shear strengths (Su) from 
the unconsolidated undrained triaxial compression tests and the unconfined compression tests 
generally range from 2,000 psf to 5,400 psf above a depth of 90 feet.  As shown on Figure 4, the 
normalized undrained shear strengths (Su/effective overburden pressure, σ’vo) of soils above 90 
feet range from about 0.8 to 1.3.  These values indicate that the soils are overconsolidated.  The 
undrained shear strengths of two soil samples below this depth are about 1,200 psf to 1,300 psf 
with the normalized undrained shear strength of about 0.25. These undrained shear strengths 
indicate that these soils are normally consolidated.   

4.2 GROUNDWATER CONDITIONS 
The level of groundwater encountered at the time of drilling was about 4.5 feet below the ground 
surface. The groundwater levels are largely affected by the irrigation and drainage system within 
the island. The ground surface elevation within most of the island is lower than sea level, and the 
water level outside the perimeter of the island is higher than the ground surface of the island. 
Static groundwater levels were not recorded due to the immediate backfill of the boring with 
tremie grout. 
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SECTIONFIVE Conclusions 

5. Section 5 FIVE Conclusions 

This report presents the results of a supplemental geotechnical exploration to evaluate the 
foundation conditions at the site for a newly proposed integrated facility at the northwest corner 
of Webb Tract.  The data collected will be used to perform engineering analyses and design of 
the proposed integrated facility under a separate task order. 

The original scope of work included drilling two soil borings (DH-1 and DH-2) to a depth of 100 
feet below the existing ground surface on Webb Tract to obtain soil samples.  The drilling 
locations correspond to the location of the integrated facility’s fish screen structure (DH-1) and 
the pump station structure (DH-2).  However, access to DH-2 was not achievable during the 
winter weather conditions at the project site. Therefore, only Boring DH-1 was completed.  

To evaluate the engineering properties of the foundation soils, laboratory testing was performed 
that consisted of triaxial compression, unconfined compression, moisture content and dry 
density, Atterberg limits, sieve analysis, and sieve-wash analysis. 

The subsurface conditions at the location of Boring DH-1 generally consist of a layer of very 
soft, low to high plasticity, highly compressible, black organic silt with organic debris and peat 
to a depth of about 18 feet.  The black organic silt and peat layer is underlain by alternating 
layers of gray and brown, silty sand (SM and SP-SM), clayey and sandy silt (ML), and silty clay 
(CL) to the bottom of the boring.  The sandy soils are loose to medium dense between about 18 
feet and 29 feet below the ground surface; below 29 feet, the sandy soils are medium dense to 
dense.  The consistency of the clayey and silty soils ranges from stiff to hard.  
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SECTIONSIX Limitations 

6. Section 6 SIX Limitations 

This geotechnical study has been conducted in accordance with the standard of care commonly 
used as state-of-practice in the profession.  No other warranties are either expressed or implied.  
The conclusions and recommendations presented in this report are developed exclusively for the 
proposed integrated facility described in this report.  The recommendations made in this report 
are based on the assumption that the subsurface soil and groundwater conditions do not deviate 
appreciably from those disclosed in the exploratory boring.  If any variations or undesirable 
conditions are encountered during construction, URS should be notified so that additional 
recommendations can be made.   
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