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Mr. Mark Williamson 
AECOM 
1360 E. Spruce Avenue, Suite 101 
Fresno, California 93720 
 
SUBJECT: Addendum 2 to Geotechnical Engineering Investigation  
 Proposed Water Main Replacement TO #8 – Phase 3 

Castor Street, Between West Avenue and Lane Street 
Turlock, Stanislaus County, California 

 
Dear Mr. Williamson: 

This addendum presents additional information regarding our Geotechnical Engineering Investigation 

(BSK Project Number G18-304-11F, dated February 21, 2019) for the subject project located in Turlock, 

California.  This addendum is based on information as outlined in our proposal GF18-17073B, dated 

March 20, 2020. 

PROJECT UNDERSTANDING AND BACKGROUND 

The project includes the removal of existing and installation of new water mains at an approximately 

600-foot extension along Castor Street between the alleyways west and east of Farr Street in Turlock, 

California.  Pavement reconstruction associated with the pipeline installation may consist of 

replacement in kind, replacement with overlay, or complete repave.   

ADDITIONAL FIELD INVESTIGATION  

The limited field exploration, conducted on April 17, 2020 consisted of a site reconnaissance and drilling 

two (2) exploratory test borings.  The borings were drilled in the asphalt concrete roadway of Castor 

Street using a diamond bit core barrel and manually operated auger equipment, and in the unpaved 

alleyway using manually operated auger equipment.  The borings were advanced to an approximate 

depth of 10 feet below ground surface (bgs).  The approximate boring locations are presented on Figure 

1.  Details of the field exploration and the boring logs are provided in Appendix A.   
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ADDITIONAL LABORATORY TESTING 

Laboratory testing of selected soil samples were performed to evaluate in-situ moisture and density, 

gradation, direct shear, R-Values, and corrosion potential.  The in-situ moisture, dry density, and percent 

passing the No. 200 sieve test results are presented on the boring logs in Appendix A.  Descriptions of 

the laboratory test methods and test results are provided in Appendix B. 

ADDITIONAL RESULTS 

Surface Conditions 

The area of the proposed water main replacement was relatively flat through the 600-foot length of 

Castor Street. The asphalt pavement showed signs of distress including alligator cracking, potholes, and 

rutting. The street contained sidewalks, curbs and gutters. West of Farr Street the portion of the 

proposed alignment was unpaved. The general area of improvements included residential housing with 

landscaping including trees adjacent to the roadway with a railroad to the south.   

Subsurface Soil Conditions 

Borings were drilled in the unpaved alley at B-15 and through existing pavement at B-16.  The roadway 

surface consisted of asphalt concrete underlain by silty gravel (assumed to be aggregate base). The 

aggregate base consisted of a silty gravel, and grain size distribution or other lab testing was not 

performed.  Table 1 presents the measured pavement thickness in the borings. 

 

Table 1: Boring Summaries 

Boring 
Approx. AC Thickness 

(inches) 

Approx. AB Thickness 

(inches) 

B-15 - - 

B-16 3 8 

Notes: 
AC: Asphalt Concrete 
AB: Aggregate Base (Silty Gravel) 

The predominant general soil profile consisted of silty sand to the depths of exploration, 10 feet bgs. 

Boring logs are presented in Appendix A and should be consulted for more details concerning subsurface 

conditions.  Stratification lines were approximated by the field staff based on observations made at the 

time of drilling, while the actual boundaries between soil types may be gradual and soil conditions may 

vary at other locations. Groundwater was not encountered at the time of our exploration. 
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ADDITIONAL CONCLUSIONS

Based upon the data collected during this investigation and from a geotechnical engineering standpoint,
it is our opinion that there are no soil conditions would preclude the construction of the proposed
improvements. The referenced report may be used for the design and construction of the proposed
improvements provided that the recommendations presented in this letter are incorporated into the
project design and construction.

Conventional Pavement Section Recommendations

The following sections include recommendations for conventional pavement sections based on work
performed on-site, and experience on adjacent parcels.  Pavement section recommendations utilizing
geogrid can be provided, if desired.

Laboratory testing performed on one (1) near surface sample: B-16 with an R-value of 58, respectively.
The laboratory tests were performed in conformance with Caltrans Test Method 301.

BSK calculated the conventional pavement section thicknesses using a design subgrade R-Value of 50
and assumed Traffic Indexes.  Pavement section thickness recommendations are presented in Table 3.

Table 3: Conventional Pavement Section Recommendations
(R-Value = 50, 20-yr design life)

Traffic Index
Conventional Section

HMA
(feet)

AB
(feet)

5.0 or less 0.25 0.35

6.0 0.30 0.35

7.0 0.35 0.40

8.0 0.40 0.55
Notes: HMA: Hot Mix Asphalt

AB: Caltrans Class 2 Aggregate Base (Minimum R-Value = 78)
ASB: Caltrans Class 2 Aggregate Subbase (Minimum R-Value = 50)

Hot mix asphalt, Class 2 aggregate base, and Class 2 aggregate subbase should conform to and be placed
in accordance with the latest revision of Caltrans Standard Specifications. It is recommended subgrade
be scarified to a depth of 12 inches, moisture conditioned to at or above optimum and compacted to at
least 95% maximum density, based on ASTM D1557 prior to placing new aggregate base section.
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Surface Drainage Control

Final grading around the improvements must provide for positive and enduring drainage.  Ponding of
water must not be allowed on or near footing surfaces.  Saturation of the soils immediately adjacent to
or below improvements must not be allowed.  The drainage channel must be kept open and allow water
to be directed away from the improvements.

LIMITATIONS

The findings of this report are valid as of the present.  However, changes in the conditions of the Site can
occur  with  the  passage  of  time,  whether  caused  by  natural  processes  or  the  work  of  man,  on  this
property or adjacent property.  In addition, changes in applicable or appropriate standards may occur,
whether they result from legislation, governmental policy or the broadening of knowledge.

BSK has prepared this report for the exclusive use of the Client and members of the project design team.
The report has been prepared in accordance with generally accepted geotechnical engineering practices
which existed in Stanislaus County at the time the report was written.  No other warranties either
expressed or implied are made as to the professional advice provided under the terms of BSK’s
agreement with Client and included in this report.

CLOSING
BSK appreciates the opportunity to be of service to you on this project.  If  you have any questions, or
would like additional information, please call us at (559) 497-2880.

Respectfully submitted,
BSK Associates

Neva M. Popenoe, PE, GE On Man Lau, PE, GE
Senior Engineer South Valley Regional Manager
GE 8024 GE 2644

NMP/OML/cc

Distribution: Mr. Mark Williamson, AECOM (mark.williamson@aecom.com)
Mr. Teddy Hioe, AECOM (Teddy.Hioe@aecom.com)
BSK (pdf)
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FIGURES 

Figure 4: Boring Location Map (Sheet 9 of 9) 

 

APPENDICES  

Appendix A: Field Exploration 

Soil Classification Chart and Log Key 

Boring Logs: Boring B-15/B-16 

 

Appendix B: Laboratory Testing 

Table B-1: Summary of Minus #200 Wash Test Results 

Figure B-1: Direct Shear Test Results 

Figure B-2:  R-Value Test Results 
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Field Exploration 
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Drilling Contractor:  BSK Associates
Drilling Method:  Hand Auger
Drilling Equipment:  6" diamond core barrel
Date Started:  4/17/20
Date Completed:  4/17/20

Surface Elevation: 
Sample Method:  2.5-inch I.D. modified
Groundwater Depth:  Not Encountered
Completion Depth:  10 Feet
Borehole Diameter:  4"
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Borehole backfilled with soil cuttings.
No groundwater encountered.
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Laboratory Testing 
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LABORATORY TESTING RESULTS 

Moisture-Density Tests 

The field moisture content, as a percentage of dry weight of the soils, was determined by weighing the 

samples before and after oven drying in accordance with ASTM D2216 test procedures.  Dry densities, in 

pounds per cubic foot, were also determined for undisturbed core samples in general accordance with 

ASTM D 2937 test procedures.  Test results are presented on the boring logs in Appendix A. 

Direct Shear Test 

One (1) Direct Shear Test was performed on a relatively undisturbed soil samples obtained at the time of 

drilling in the area of planned construction.  The tests were conducted to determine the soil strength 

characteristics.  The standard test method is ASTM D3080, Direct Shear Test for Soil under Consolidated 

Drained Conditions.  The direct shear test results are presented graphically on Figure B-1. 

Minus #200 Wash Tests 

 

One (1) #200 Wash Test was performed on a selected soil sample obtained at the time of drilling in the

area of planned construction. The test was performed to determine the amount of fine material present

in the subsurface material.  The test was performed in general accordance with ASTM Test Method

D1140.  The test results are presented in Table B-1 and the boring logs in Appendix A.

 

Table B-1: Summary of Minus #200 Wash Test Results

Test Location Percent Fines

B-16 @ 0-5 feet bgs 31

R-Value Test 

One (1) R-value test was performed on selected soil samples.  The test was performed in general 

conformance with California Department of Transportation’s Test Method (CT) 301.  The results of the 

test are presented on Figure B-2.  
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FIGURE B-2
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