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(530) 222-0832, 

KC ENGINEERING COMPANY 
A SUBSIDIARY OF Mi\TERIALS TESTING, INC. 

_ Project No. VV545-00 

Mr. Bob Collins 
Golden State Developers, Inc. 
10 Crow_Canyon Court, #110 
San Ramon, CA 94583 

30 October 2000 

Subject: Proposed Commercia.L Industrial & Residential Development 
Cordes Ranch Business Park 
Patterson Pass & Schulte Roads 
San Joaquin County, California . 
GEOTECHNICAL INVESTIGAION REPORT 

Dear Mr. Collins: 

In accordance with your authorization, KC ENGINEERING COMPANY has performed a field 
and laboratory investigation of the surface and subsurface soil conditions at the subject site of the 
proposed development located in San Joaquin County, California This investigation was perfonned 
in g~neral conformance with our proposal dated 7 September 2000. ' 

The accompanying report presents our conclusions and recommendations based on our 
investigation. Our fmdings indicate that the site is physically suitable for the proposed industriaL 
commercial and residential development and related improvements provided the recommendations 
of this reportare carefully followed andincorporated into the project plans and specifications .. 

Should you have any questions · relating to the contents of this report or should you require 
additional information, please contact our o1fice at your convenience . 

. , 

' . 

Copies: 6 to GSD 

865 Cotting Lane, Suite A, Vacaville, California 95688 
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GEOTECHNICAL INVESTIGATION REPORT 

Introduction 

The purpose of this report for the proposed commercia~ industrial and residential development 

known as Cordes Ranch was to determine the surface and subsurface soil conditions and to 

evaluate potential geologic hazards. Based on the results of this investigation, criteria were 

established for the grading ofthe site, the design of foundations for the proposed structures, and the 

construction of other related facilities on the property. 

Our investigation included the following: 

a. Review of published soils and geologic literature and relevant CDMG geologic 

maps for the site; 

b. Site reconnaissance by the Geologist and Soil Engineer; 

c. Drilling sixty-one (61) exploratory borings and sampling the subsurface soils; 

d. Laboratory testing of the recovered samples to determine their engineering 

characteristics; 

e. Analysis of the data and formulation of conclusions and recommendations; 

f. Preparation of this written report. 

Site Location and Description 

The subject site is located southeast of the junction oflnterstate 580 and 205 in San Joaquin County, 

California, as shown on Figure #1, "Vicinity Map" of the Appendix. The rectangular shaped site 

comprises approximately 1 ,228-acres of rural ranch and agriculture land. The site is bounded on the 

north and east by similar ranch and agricultural land, on the south by Schulte Road, and on the west 

by Patterson Pass/Mountain House Road. It is noted that Hansen Road bisects the center of the 

located in the central portion of the site and on the west side of Hansen Road. The Delta Mendota 
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Canal crosses the southwestern corner of the site. A PG&E high vohage power line crosses the 

northwestern corner of the site. An earthen irrigation canal crosses the northeastern corner. Two 

underground pipeline easements cross the site in a northwesterly direction as shown on Figure # 1. It 

is our understanding that the western pipeline easement contains a high pressure· petroleum pipe 

operated by Chevron and two high pressure natural gas pipes operated by PG&E. The eastern 

pipeline easement contains an abandoned Shell oil pipe. A number offences cross the property for 

cattle control. In addition, a number of underground irrigation pipelines cross the site. 

The topography of the site appears to be relatively flat, but it actually gently slopes to the east and 

northeast from an elevation of approximately 220 feet above mean sea level on the southwest corner 

to 85 feet on the northeast corner, as shown on the USGS Vicinity Map, Figure #I. It is noted that a 

number of natural drainage swales cross the site from the southwest to the northeast. In general, the 

drainage swales are relatively broad in width and about five ( 5) to ten ( 1 0) feet deep. The most 

notable drainage swale on the western portion of the property has seasonal flows due to storm 

drainage water from the Safew~y and King Lyons properties south of Schulte Road. The storm 

drainage water flows through the swale towards a man-made basin just north of the PG&E tower 

easement. A few other natural drainage basins are located across the site. A number of man-made 

irrigation storage ponds are located adjacent to the earthen irrigation canal on the northeastern 

portion of the property. It should be noted that the northeastern corner of the 98-acre parcel, west of 

Hansen Road, has been filled with about six (6) vertical feet of soil material. The current ranch 

owner, Mr. Cordes, stated that the area was filled in the mid 1950's to provide a level field for 

crops. In addition, Mr. Cordes stated that the northern half of the property, east of Hansen road was 

also leveled in the mid 1950's. A~ the time of our investigation, vegetation across the site consisted 

·- of native grasses and weeds on the west side of Hansen Road and on the western half of the 

property east of Hansen Road. Vegetation on the far eastern portion of the property consisted of 

alfalfa crops. 

This description is based on a site reconnaissance by the Project Engineer and a Preliminary Site 

Plan prepared by RVC & Associates, dated January 2000. 
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Proposed Construction 

Currently, the property is proposed to be developed to include approximately 856-acres for 

industrial development, 125-acres for easements and streets, 1 02-acres for commercial buildings, 

85-acres for residential construction, and 60 acres for parks, storm ponds and a sewer treatment 

plant. It is our understanding that the initial site improvements will consist of constructing a 

number of retention ponds, a sewer treatment plant, underground utilities and roadways. 

Field Investieation 

The field investigation for this project was conducted in two phases. The first phase consisted of a 

preliminary field investigation of the site which was performed on 14 August 2000 and included a 

reconnaissance of the site and the drilling of eight (8) exploratory borings. The second phase of the 

field investigation was conducted over the period offive days during the first two weeks of October 

2000 and included additional reconnaissance of the site and the drilling of fifty-three (53) 

exploratory borings. The borings were performed at the approximate locations shown on Figure #2, 

Site Plan. In addition, all borings were logged by our Project Soil Engineer. 

The borings were drilled to a maximum depth of thirty-five (35) feet below the existing ground 

surface. The drilling was performed with a Mobile B2400 & Mobile B3500 drill rigs using four­

inch and six-inch diameter continuous flight augers respectively. Visual classifications were made 

from the auger cuttings and the samples obtained in the field. As the drilling proceeded, relatively 

undisturbed core samples were obtained within each major soil strata by means of a 2-1 /2 or 3 inch 

· O.D., split-tube sampler, containing thin brass liners, into the soil bottom. The sampler was driven 

into the in-situ soils under the impact of a 140 pound hammer having a free fall of30 inches. The 

number ofblows required to advance the sampler 12 inches into the soil bottom were adjusted to the 

standard penetration resistance (N-Value). When the sampler was withdrawn from the boring 

bottom, the brass liners containing the relatively undisturbed samples were removed, examined for 

identification purposes, labeled and sealed to preserve the natural or in-situ moisture content. 

The samples were returned to our laboratory for examination and testing. Ciassifications macie in 

the field were modified after further examination and testing in the laboratory. 
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The stratification of the soils, descriptions, location of undisturbed soil samples, laboratory test 
.\ 

results and standard penetration resistance are shown on the respective "Logs of Test Borings" 

contained within the Appendix. 

Laboratory Investigation 

The laboratory testing program was directed towards providing sufficient information for the 

determination of the engineering characteristics of the site soils. The recommendations outlined in 

this report are formulated based on a review and analysis of the field and laboratory test results. 

Moisture content and dry unit weight tests (ASlM D2937) were performed on undisturbed soil 

samples to determine the consistency of the soil and moisture variation throughout the explored soil 

profile and to estimate the compressibility of the underlying soils. 

The strength parameters of the foundation soils were determined from unconfmed compression tests 

(ASTM D2166) and direct shear tests (ASTM D3080). Standard field penetration resistance (N­

Values) also assisted in the determination of strength, bearing capacity and compressibility. The 

standard penetration resistance values are recorded on the respective "Logs of Test Borings". 

The expansion and potential liquefaction characteristics of the subsurface soils were evaluated by 

means of Atterberg Limits tests performed in accordance with ASTM D4318-93 and Particle Size 

Distribution Tests (ASTM C136). Long hydrometer tests ASTM D422 were also performed to 

· assist in classification. 

The permeability characteristics of the subsurface soils in areas of proposed retention ponds were 

determined from hydraulic conductivity tests in accordance with ASTM D5084-91 . 

R-value testing was performed on materials representative of the upper three (3) feet or proposed 

subgrade for the street areas. The tests were performed in conformance with Cal Test 301 . 
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-The-soil-corrosivity and sulfate characteristics were detennined on soil samples representative of the 

site. . 

A summary of all laboratory test results is presented on the attached "Logs of Test Borings" and/or 

laboratory data sheets of the Appendix. 

Soil Conditions 

The subsurface soil conditions at the site are relatively uniform and generally consist of moderately 

to critically expansive, firm to very stiff silty clays in the upper three (3) to eight (8) feet. It is noted 

that very stiff silty clay materials extend to greater depths in the natural drainage swale areas as 

noted in borings #15, #22 and #38. The surface clays are underlain by varying layers ofstiffto very 

stiff silty and sandy clays and clayey silts or medium dense to dense clayey, silty and gravelly sands 

to the maximum depth explored of thirty-five (35) feet. In addition, the sand, silt and clay materials 

generally increase in stiffuess with depth. Liquefiable and/or collapsible soil conditions were not 

encountered in the upper thirty-five (35) feet ofthe sixty-one (61) borings drilled across the site. 

During our field investigation, groundwater was encountered in borings #6, #48, #49 and #51 at a 

depths ranging from fourteen ( 14) to eighteen ( 18) feet below the ground surface. Groundwater was 

not encountered in the other borings. The groundwater found in these borings is likely attributed to 

recent crop irrigation and appears to consist of perched water within a permeable sandy clay layer. 

It is noted that Mr. Cordes stated that the static groundwater level was approximately sixty (60) feet 

below the surface as measured in his water wells. Fluctuations in the groundwater table are 

anticipated with variations in seasonal rainfall and the subsurface stratigraphy. 

A more thorough description and stratification of the soils encountered are presented on the 

respective "Logs of Test Borings", Appendix. The approximate locations of these borings are 

shown on Figure 2, "Site Plan". 
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Site Geology & Seismicity 

The geologic deposits at the site have been pwpped as Holocene aged alluvial fan deposits, 

consisting of undifferentiated silts, clays, sands and gravel that have been eroded off of the local 

topographic highs. These descriptions are based on our review of the ·CDMG Geologic Map of the 

San Francisco - San Jose Quadrangle, by Bortugno et al. 1990. The materials encountered during 

our investigation generally correlate with previous geologic mapping. 

Seismicity in the Tracy area is related to activity on the San Andreas system of active faults and 

the Coast Range - Sierra Block Boundary. There are no known active or inactive faults crossing 

the Cordes Ranch site as map by CDMG. The nearest knoWn fault is the Midway Fault, located 

approximately two (2) miles southwest of the site. The nearest known active fault shown on the 

Geologic Map of the San FranciSco - San Jose Quadrangle (1990) is the Vernalis Fault, which 

appears to be associated with the Coast Range - Sierra Block Boundary. The Vernalis Fault is 

located approximately six (6) miles northeast of the site. The maxilnum probable earthquake for the 

Coast Range Sierra Block Boundary (CDMG, 1996) is a Richter magnitude 7.0 event. However, 

the Fault Activity Map of California published by (CDMG, 1994) indicates that the Vernalis Fault is 

no longer considered an active fault. The 1994 map shows the nearest known active fault as the 

Marsh Creek Fault, located approximately nine and one/half (9.5) miles southwest of the site. The 

maximum probable earthquake for the Marsh Creek Fault (CDMG, 1992) is a Richter magnitude 

7.25 event. Other principal active faults in the vicinity are the Verona Fault, 17 miles south­

southwest; the Calaveras Fault, 22 miles southwest; the Hayward Fault, 29 miles southwest; and 

the San Andreas Fault, approximately 48 miles southwest of the site. The California Department 

· of Conservation, Division ofMines and Geology (CDMG) has defined an active fault as one that 

has had surface displacement in the last 11,000 years, or has experienced earthquakes in recorded 

history. These faults have the potential to generate moderate to severe ground shaking at the site . 

. Properly designed structures utilizing current Uniform Building Code seismic requirements 

should perform adequately on the subject site. 

The following Uniform Building Code seismic criteria is derived utilizing the Vernalis Fault as the 

nearest known active fault. Based on our review of the published maps and CDMG Open-File 
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Report 92-1,-the following Uniform Building Code earthquake design criteria should be used by the 

Structural Engineer: 

Soil Profile Type: So Seismic Zone: 4 

Seismic Zone Factor: 0.40 Seismic Source Type: A 

Seismic Coefficients: Ca = 0.44Na, Cv = 0.64Nv 

Near Source Factors: Na = 1.2, Nv = 1.6 
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DISCUSSIONS AND CONCLUSIONS ' . 

General 

Based on our review of the referenced geologic maps and the results of our field and laboratory 

investigations, it is the opinion ofKC ENGINEERING COMPANY that the Cordes Ranch site is 

suitable for the proposed industrial, commercial and residential development from a geologic and 

geotechnical standpoint. The primary geoteclutical concerns for the project include potential 

differential movements of building foundations and other surface improvements due to the highly 

expansive surface soils. The highly expansive near surface days can result in soil volume changes 

and excessive uplift pressures with variations in moisture content. Therefore, these conditions 

should be mitigated by proper foundation design and construction and proper site drainage. 

Fault Rupture 

The active faults closest to the site are the Vernalis Fault and Marsh Creek Fault, located 6 miles 

northeast and 9.5 miles southwest of the site, respectively depending on the published CDMG 

map referenced. Historically, fault rupture tends to occur along lines of previous faulting and is 

most likely to occur in the future on the active faults in the region. Because active faults are not 

present within the site, the risk of fault rupture within the site is very low. The site is not within 

one of the Alquist-Priolo Earthquake Fault Zones established by the State of California. 

Ground Shaking 

The Cordes Ranch lies within a seismically active region that includes much of western 

California. The principal faults in the area are capable of generating large earthquakes that could 

produce strong to violent ground shaking in the area. The recent increase in earthquake activity 

in the San Francisco Bay Region Faults suggests that the region is entering a period of increased 

seismic activity that could include one or more large and destructive earthquakes. As such, 

strong earthquake-related ground shaking is considered likdy to occu! at the 3itc d:l...~ .. ~g the !ife 

of the project. 
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