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TO: SHORT-LISTED DB TEAMS 

SUBJECT: REGIONAL SURFACE WATER SUPPLY PROJECT  

PROCUREMENT DOCUMENTS – RFP ADDENDUM NO. 1 

 

The Stanislaus Regional Water Authority Request for Proposals (RFP) for the Regional Surface 

Water Supply Project dated December 24, 2018 is amended by this Addendum No. 1, including 

changes to the RFP, Proposal forms, draft Design-Build Contract and draft Design-Build 

Contract appendices. 

The RFP and related documents are modified as follows: 

RFP               

ITEM 1: REQUEST FOR PROPOSAL, SECTION 1.6, REFERENCE DOCUMENTS  

ADD the following as the third paragraph of the section: 

“Questions have arisen from the Proposers concerning consideration of the data 

contained in the five soil corrosivity evaluation reports prepared by JDH Corrosion 

Consultants, Inc. and that are included as Reference Documents on the SharePoint site. A 

Proposer may consider and rely upon the soil and water sample corrosivity testing results 

and data in the reports in connection with the Proposer’s evaluation and preparation of its 

Proposal. Those results and data will be considered as information about the Sites made 

available to Proposers prior to the Proposal submittal deadline for purposes of Design-

Build Contract section 4.4 (Geotechnical and Site Conditions). However, with respect to 

the engineering recommendations contained in the reports, Proposers may consider the 

recommendations but cannot and should not fully rely upon those recommendations. 

Rather, each Proposer is expected to independently evaluate and determine the 

appropriate means and methods to perform the Design-Build Work in compliance with 

the corrosion control requirements of the Design-Build Contract and appendices.” 

ITEM 2: REQUEST FOR PROPOSAL, SECTION 3.1.5 PROPOSAL SUBMITTAL 

REPLACE the last sentence in the last paragraph in the Section with the following: 

“Should the Proposer wish to propose any changes to the draft Design-Build Contract as 

part of its Proposal, the proposed changes and the associated impacts on the Proposer’s 

Price Proposal shall be presented in a clear and detailed manner in accordance with the 

requirements specified in Section 4.8 (Price Proposal) and Section 4.9 (Proposed 

Changes to the Draft Design-Build Contract) of this RFP.” 
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ITEM 3: REQUEST FOR PROPOSAL, SECTION 3.1.15 LIMITATIONS ON 

WITHDRAWAL OF PROPOSALS 

DELETE the following from the first sentence of the paragraph: 

“Materials Cost Adjustment to the Base Design Build Price,” 

ITEM 4: REQUEST FOR PROPOSAL, SECTION 4.6.1 PROJECT TEAM INTEGRATION 

AND MANAGEMENT APPROACH 

DELETE the following from the third bullet: 

“Further discussion will be included in the preliminary Quality Management Plan 

required in Section 4.6.6 (Quality Management Plan) of this RFP.” 

ITEM 5: REQUEST FOR PROPOSAL, SECTION 4.6.6 QUALITY MANAGEMENT PLAN 

REPLACE the entire Section with the following: 

“Proposers shall provide an example Quality Management Plan that is similar in content 

to the Design-Build Quality Management Plan required in Appendix 4 (Design-Build 

Quality Management). The Design-Build Quality Management Plan prepared following 

Design-Build Contract award shall be of similar or better quality to the example provided 

as part of the Proposal.  

In addition to the example Quality Management Plan, the Proposer shall complete and 

submit Proposal From T-34. As part of Proposal Form T-34 the Proposer shall identify 

the level of quality control effort that will be provided during the design, construction, 

and testing phases of the project, including the minimum amount of worker hours during 

each phase of the project, and the qualifications of the personnel dedicated to providing 

the quality control review and inspections.  

The Design-Build Contract will require that Company to provide an experienced and 

professional full-time QA/QC Manager in preparation for and during the construction 

phase to be responsible for implementing and managing the Company’s approved 

Design-Build Quality Management Plan, as described in Appendix 4 (Design-Build 

Quality Management). Proposers shall describe the role of the QA/QC Manager, the 

amount of his/her time dedicated to each phase of the Project, and his/her authority to 

enforce modifications to ensure quality control. The example Quality Management Plan, 

completed Proposal Form T-34, and qualifications and role of the QA/QC Manager will 

be evaluated along with other non-priced features of the Proposal in determining the 

Proposer with the best value to consider for final negotiations and will, following 

negotiations, be included as part of the Design-Build Contract obligations of the 

Successful Proposer.” 
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ITEM 6: REQUEST FOR PROPOSAL, SECTION 4.7.12 PROPOSAL FORMS (T-1 

THROUGH T-33) 

REPLACE the Section title with the following:  

“Proposal Forms (T-1 through T-34)” 

ADD the following after the last bullet point: 

• “Proposal Form T-34 – Design-Build Quality Management” 

ITEM 7: REQUEST FOR PROPOSAL, SECTION 4.8 PRICE PROPOSAL 

ADD the following after the second to last sentence ending in “…in the Base Design-

Build Price.”: 

“If SRWA accepts the proposed modification, then the Base Design-Build Price 

adjustment (whether additive or deductive) will be negotiated with the Successful 

Proposer during Design-Build Contract negotiations; however, the final price adjustment 

for the modification shall not exceed plus or minus 10% of the proposed price change for 

the modification as set forth in the Proposal. Therefore, when proposing an 

Appendix modification and an accompanying price change, a Proposer must be 

reasonably certain about the cost/proposed price change provided with its proposal.” 

ITEM 8: REQUEST FOR PROPOSAL, SECTION 4.8 PRICE PROPOSAL 

REPLACE the last sentence in the second paragraph in the Section with the following: 

“The actual costs for these items shall be determined and paid in accordance with Design-

Build Contract Section 6.2(E).”  

ITEM 9: REQUEST FOR PROPOSAL, SECTION 4.8.1 PRICE PROPOSAL FORMS 

REPLACE the second bullet point with the following: 

• “Proposal Form P-2 – Materials Cost Adjustment to the Base Design-Build Price 

(This form need not be submitted as part of the Price Proposal. The Successful 

Proposer will be asked to complete this form during the Design-Build Contract 

negotiation period.) 

ITEM 10: REQUEST FOR PROPOSAL, SECTION 4.8.1 

REPLACE the first sentence from the last paragraph in Section 4.8.1: 

“The Base Design-Build Price may be adjusted for fluctuations in certain raw materials, 

as determined with the Successful Proposer during Design-Build Contract negotiations 

and as described in Section 6.2 (D) (Base Design-Build Price Adjustment for Certain 

Raw Materials Cost Fluctuations) of the draft Design-Build Contract.” 
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PROPOSAL FORMS           

ITEM 11: REQUEST FOR PROPOSAL, PROPSAL FORM T-1 

REPLACE footnote (b) from the bottom of Proposal Form T-1 (Firm Capacities) with 

the following: 

“(b) System firm capacity is the system capacity with the largest unit removed from service 

for maintenance. Refer to Appendix 5 (Project Technical Requirements) of the Design-

Build Contract for required hydraulic capacities of individual Project components.” 

ITEM 12: REQUEST FOR PROPOSAL, PROPSAL FORM T-34 

ADD the attached Proposal Form T-34 Design-Build Quality Management 

ITEM 13: REQUEST FOR PROPOSAL, PROPSAL FORM P-2 

REPLACE the title with the following:  

“MATERIALS COST ADJUSTMENT TO THE BASE DESIGN-BUILD PRICE (to be 

completed by the Successful Proposer during Design-Build Contract negotiations)” 

REPLACE the second sentence with the following:  

“The Successful Proposer, during Design-Build Contract negotiations, shall provide the 

Reference Cost Amount, associated material quantity, and the Record Adjustment Date in 

accordance with the table below.” 

DRAFT DESIGN-BUILD CONTRACT        

ITEM 14: DRAFT DESIGN-BUILD CONTRACT, SECTION 4.4  GEOTECHNICAL AND 

SITE CONDITIONS 

ADD Subsection (F) to read as follows: 

“(F) Undisclosed Underground Utilities. If the Company has timely contacted the 

appropriate Underground Service Alert regional notification center and has performed the 

actions required by an excavator pursuant to California Government Code Sections 4216 

to 4216.24, and if the Company during the course of excavation or trenching work 

encounters any underground main or trunkline utility facility that was not marked or 

disclosed through the Underground Service Alert system (e.g., because the utility 

operator failed to comply with its utility marking obligation under the statute or the 

subject utility is not regulated under the Underground Service Alert system) and that 

conflicts with the planned installation of the Design-Build Work, then SRWA shall 

compensate the Company for its actual and direct costs for relocating and redesigning the 

SRWA pipeline or facility to avoid the conflict or removing or relocating the pre-existing 

utility facility. These costs shall be subject to Cost Substantiation in accordance with 

Section 10.8 (Cost Substantiation of Work Already Performed), but shall not include any 

Company mark-up pursuant to Section 10.8(D) (Mark-Up). Upon encountering any such 
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conflicting utility facility, the Company promptly shall inform SRWA about the 

undisclosed utility facility and conflict and coordinate with SRWA to quickly resolve the 

conflict and, if needed, re-sequence the Design-Build Work so as to stay on schedule. If 

SRWA pays compensation pursuant to this subsection, then it may pursue any 

appropriate and available remedy against the subject utility operator pursuant to 

California Government Code Section 4216.7 or other Applicable Law and, upon written 

request by SRWA, the Company shall assign to SRWA its rights and remedies against 

the utility operator under Section 4216.7 and other Applicable Law. The Company shall 

not be entitled to any compensation under this subSection with regard to any pre-existing 

utility service laterals or appurtenances whenever the presence of such utilities on the 

construction Site can be inferred from the presence of other visible facilities, such as 

buildings, meter or junction boxes on or adjacent to the Site.” 

Existing subsections (F) and (G) are renumbered to (G) and (H). 

ITEM 15: DRAFT DESIGN-BUILD CONTRACT, SECTION 4.23(B) DEADLINE TO 

ACHIEVE FINAL COMPLETION 

REPLACE the first sentence with the following: 

“The Company shall achieve Final Completion within 120 days after the Acceptance Date.” 

ITEM 16: DRAFT DESIGN-BUILD CONTRACT, SECTION 6.2(E) ALLOWANCES FOR 

CERTAIN ITEMS 

REPLACE the section with the following: 

“(E) Allowances for Certain Items. At the time of the Proposal and Contract Date, the 

scope, need, and type of the following portions of the Design-Build Work are uncertain: 

potholing as addressed at Section 4.4(G) (Allowance for Potholing), remedial measures 

relating to compliance with certain hydraulic standards as described in Appendix 5 

(Project Technical Requirements) Section 5.2.3.4, and non-SCADA computers as 

addressed in Appendix 5 (Project Technical Requirements). Therefore, allowances are 

provided (and are included within the Base Design-Build Price) for these three items. The 

allowances are: $110,000 (100 holes x $1,100/hole) for potholing; $xxxx for remedial 

measures; and, $xxxx for non-SCADA computers. The potholing allowance may be used 

by the Company for its and its Subcontractors actual and direct costs of labor, materials, 

equipment, transportation, Taxes, and insurance associated with the potholing work 

(which includes surveying, excavation, backfilling, surface restoration, permitting, and 

traffic control, as needed). The remedial measures allowance may be used by the 

Company for its and its Subcontractors actual and direct costs of labor, materials, 

equipment, transportation, Taxes, and insurance to develop and implement hydraulic 

compliance remedial measures under Appendix 5 (Project Technical Requirements) 

Section 5.2.3.4. The computer allowance may be used for the purchase, installation, and 

configuration of the computer equipment described in Appendix 5 (Project Technical 

Requirements). All other costs (including the Company’s design, project management, 

general conditions costs, overhead, and profit) are deemed to be included in the original 

Base Design-Build Price, and are not subject to adjustment, regardless of the actual cost 
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of the allowance item. The Company shall not incur any costs under the remedial 

measures or non-SCADA computer allowance items without prior consultation with and 

approval of the SRWA Engineer. The Company shall track and substantiate its actual 

costs incurred on each allowance item. If the final actual costs are more than or less than 

the stated allowance value, the Base Design-Build Price shall be adjusted accordingly by 

Change Order to reflect the difference between the actual allowance item costs incurred 

by the Company and the allowance value.” 

ITEM 17: DRAFT DESIGN-BUILD CONTRACT, SECTION 10.11 SIGNIFICANT 

SUBCONTRACTS 

REPLACE the entire Section with the following: 

(A) “SRWA Consents. The Company shall not take any of the following actions, 

unless the Company has informed SRWA in writing about the proposed action and 

SRWA has consented to such action in writing, such consent not to be unreasonably 

withheld or delayed: (1) permit any Significant Subcontractor to assign or transfer to any 

Person all or substantially all of the obligations under the Significant Subcontract; or (2) 

enter into, or permit the entering into of, any Significant Subcontract other than those 

entered on or before the Contract Date and designated in Appendix 10 (Key Personnel 

and Approved Subcontractors). Any SRWA consent under this subSection shall be 

reflected in a Contract Administration Memorandum. 

(B) Process for Company to Award Subcontract. As required by California Public 

Contract Code Section 22166(b), the Company shall proceed as follows in awarding any 

new Subcontract (including any Significant Subcontract subject to SRWA consent under 

subSection (A)) with a value exceeding 0.5 percent of the Base-Design Build Price 

allocable to the Construction Work: (a) Provide public notice of availability of work to be 

subcontracted in accordance with the publication requirements described at California 

Public Contract Code Section 20164, including a fixed date and time when qualifications 

statements, bids, or proposals will be due; (b) Establish reasonable qualification criteria 

and standards; and (3) Award the subcontract either on a best value basis (as defined and 

described at California Public Contract Code Sections 22161 and 22164) or to the lowest 

responsible responsive bidder. The process may include prequalification or short-listing. 

This subSection (B) does not apply to the Subcontractors listed in Appendix 10 (Key 

Personnel and Approved Subcontractors).” 

APPENDIX 5             

ITEM 18: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.3.4 RAW 

WATER PUMPING SYSTEM 

REPLACE the seventh bullet item with the following:  

• “The Company shall conduct computational fluid dynamics (CFD) modeling of the 

Raw Water Pump Station, including the Wet Well, to examine the entire facility’s 

compliance with Hydraulic Institute (HI) standards. If modeling results reveal that 

remedial measures are required to ensure compliance with HI standards, the Company 
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shall develop and test such remedial measures using scaled physical modeling prior to 

implementation. With the exception of the construction of filler walls within 

individual pump bays, the costs for any such remedial measures, including the costs 

for scaled physical modeling, shall be covered by the remedial measures allowance 

included in Proposal Form P-1 (Base-Design Build Price).” 

ITEM 19: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.4.1.1 

REQUIRED UNIT PROCESSES 

REPLACE the second sentence of the third bullet with the following: 

“The ozone system shall include provisions for the future addition of hydrogen peroxide 

to assist with the removal of organic chemicals, and algae-related taste and odor 

constituents, when necessary.” 

ITEM 20: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.4.5 

PRIMARY DISINFECTION 

REPLACE the fifth bullet point on page 5-19 with the following: 

• “The ozone facility shall be designed to accommodate and shall include all plumbing, 

including injection equipment, necessary for the future, for as-needed injection of 

hydrogen peroxide. Space shall be reserved within the bulk chemical storage and 

metering areas for the future installation of hydrogen peroxide storage and metering 

facilities. All piping necessary for bulk hydrogen peroxide delivery, and for conveyance 

of hydrogen peroxide between the chemical storage area and the ozone facility, shall be 

provided by the Company and capped as appropriate for the SRWA’s future use.” 

ITEM 21: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.4.8 

FINISHED WATER STABILIZATION 

ADD the following to the end of the first bullet after the first paragraph: 

“Facilities for the storage, metering and application of each of these chemicals must 

be included.” 

ITEM 22: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.4.12 

CHEMICAL STORAGE AND ADDITION 

REPLACE the third bullet item with the following:  

• “With the exception of sodium hypochlorite storage facilities, bulk storage tanks may be 

located outdoors and uncovered. Bulk storage tanks for sodium hypochlorite shall be 

covered to avoid direct sun exposure. All chemical transfer and feed pumps, as well as 

ancillary equipment, shall be stored within buildings or covered and suitably protected 

from the environment, and within secondary containment areas. If stored outdoors and 

covered, bulk storage for sodium hypochlorite shall be heat traced and insulated. For all 

other bulk chemical storage equipment stored outdoors, insulation and/or heat tracing 

shall be provided where suggested by standard industry guidelines for the chemicals and 
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concentrations in question, based on the anticipated minimum and maximum ambient 

temperatures. If required by Applicable Law, the Company shall provide separate 

buildings for individual chemicals.” 

REPLACE the portion of Table 5-7 titled “Lime” with the following: 

Lime 

Point of Application #1 -- Raw Water at Flash Mix Process 

Point of Application #2 -- Finished Water Ahead of Clearwell 

REPLACE the portion of Table 5-7 titled “Ozone (O3)” with the following: 

Ozone (O3) 

Specified in Section 5.2.4.5 --  

REPLACE the portion of Table 5-7 titled “Corrosion Inhibitor (Chemical[s] TBD)” and the 

following footnotes with the following: 

Corrosion Inhibitor (Chemical[s] TBD) (c) 

Chemical Form -- TBD 

Point of Application -- Finished Water for each City, at the Finished 
Water Pumping Station 

Dosage TBD TBD 

(a) To allow the SRWA the ability to switch from an aluminum-based coagulant (which the Company is required to use during 
pre-Acceptance and Acceptance Testing) to an iron-based coagulant in the future, chemical storage and metering 
equipment shall be designed to be compatible with both types of coagulants. 

(b) The Company shall be responsible for the selection of polymer type(s) for flash mixing, residuals thickening and residuals 
dewatering. 

(c) For bidding purposes, the Company shall assume the use of orthophosphate with a target residual of 1-5 mg/L. 

 

ITEM 23: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.4.17.1 

GENERAL ARCHITECTURAL REQUIREMENTS 

REPLACE the second to the last sentence in the first paragraph in the Section with 

the following: 

“The SRWA is anticipating that the general architectural treatment, finishes, and 

furnishings of the Plant buildings will be similar to one or more of the example 

architectural styles presented in Reference Document 26.” 

ITEM 24: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.4.17.4 

ADMINISTRATION AND OPERATIONS BUILDING 

REPLACE the fourth bullet point with the following: 

• “A minimum of four (4) private offices. Each office shall be secured and lockable and 

provide acoustical privacy for private or confidential conversation. Each office shall 

include a minimum of three (3) electric duplex receptacle wall outlets, three (3) data 

lines and a minimum of one (1) speakerphone.” 
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REPLACE the sixth bullet point with the following: 

• “Small conference room for use by up to six (6) people. This room shall be secured and 

lockable as needed and provide acoustical privacy for confidential conversation.” 

REPLACE the eighth bullet point with the following: 

• “Male and female locker rooms separate from restrooms with lockers sufficient to 

accommodate the minimum SRWA operation and maintenance staff, plus 30 percent. 

Two lockers shall be provided for each employee, inclusing management and 

supervisors. The minimum restroom fixture count shall be provided, as required by 

code. Showers shall be provided.” 

REPLACE the ninth bullet point with the following: 

• “Lunch room for staff breaks and lunch. Commercial-grade counter top and cabinets, 

sink, disposal, refrigerator, range, microwave oven, exhaust hood, and storage closet 

for supplies.” 

REPLACE the tenth bullet point with the following: 

• “Multipurpose room, separate from the lunch and conference room, sufficient to 

accommodate twenty-five (25) people, in classroom-style/row seating, for Board of 

Directors meetings, public tour orientations, and training with audio/visual equipment 

including large flat screen and overhead projector, including the necessary computer 

connections to allow for presentation of materials from laptop computers. Acoustical 

privacy for confidential conversation shall be a feature of the multi-purpose room, 

and storage for supplies and storage of tables and chairs shall be provided.” 

ITEM 25: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.4.17.6 

ONSITE LABORATORY 

ADD the following after the last bullet point: 

• “The onsite laboratory is intended to be an “operations lab” that will process grab 

samples and provide the onsite testing required by DDW. The onsite laboratory is not 

intended to be a certified laboratory for performing water quality tests for compliance 

monitoring. Water samples for compliance monitoring will be sent to an offsite certified 

laboratory for testing.”   

ITEM 26: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.5.3 

REPLACEMENT BRIDGE DESIGN 

REPLACE the first bullet on page 5-37 with the following: 

• “The bridge may include a single span superstructure supported on reinforced concrete 

abutments, or a multiple span structure including one or more intermediate vertical 

supports. All elements of the bridge, except the vertical bridge abutments, if used, must 

remain above the highest adjacent canal lining or vertical side wall. If intermediate 

vertical supports are utilized, the Company shall demonstrate to TID’s satisfaction that 
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the structures do not constrict the flow cross-Section or result in increase to water 

velocity or turbulence, when compared to the existing bridge, under the canal’s design 

capacity. Demonstration shall include hydraulic calculations in Excel format 

accompanied by graphical output(s) depicting water surface elevations between the 

downstream extent of the replacement bridge and the upstream weir structure.” 

ITEM 27: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.6.7.1 

RAW WATER FLOW SPLIT STRUCTURE 

ADD the following after the third bullet: 

• “If the diameter of the Raw Water Transmission Main piping between the flow split 

structure and the head of the treatment process is less than the diameter of the pipeline 

between the Raw Water Pump Station and the flow split structure, the flow split structure 

shall include a pigging retrieval system for retrieval of pigs launched at the Raw Water 

Pump Station. Retrieval facilities shall conform to the requirements of Section 5.2.4.2 

(Raw Water Transmission Main Pigging Retrieval) of this Appendix. 

• Within or adjacent to the flow split structure, and downstream of the isolation valve, an 

access manway shall be provided on the pipeline leading to the Ceres Main Canal to 

facilitate inspection, maintenance and sediment removal activities.” 

ITEM 28: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.2.6.10 

POINTS OF INTERCONNECTION 

ADD the following sentence to the end of the paragraph in the first bullet point (“Below-

grade vault to house flow and pressure monitoring equipment.”) in the second paragraph 

in the section: 

“The sump pump in the vault shall be level-controlled by a level transmitter or level 

floats in the sump.”  

ADD the following sentence at the end of the fifth item in the list, under the fourth bullet 

point (“Isolation valves, bypass piping and other appurtenances:”), in the second 

paragraph in the section: 

“Pressure gauges shall be installed upstream and downstream of the pressure reducing 

valve to aid in proper adjustment of the valve.”  

ADD the following item after the fifth item in the list, under the fourth bullet point 

(“Isolation valves, bypass piping and other appurtenances:”), in the second paragraph in 

the section: 

“– A check valve on the sump pump discharge piping located in the flow meter vault. 

Unions shall be provided on the piping to allow for check valve replacement.”  
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ITEM 29: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.3.2 

GEOTECHNICAL ENGINEERING 

ADD the following after the last bullet point: 

Crawford & Associates. (2018) Geotechnical Memorandum, Stanislaus Regional Water 

Authority (SRWA) Regional Water Supply Pipeline Project Geotechnical  Data Report, 

Stanislaus County, California. 

ITEM 30: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.3.3.8 

ACCESS ROAD IMPROVEMENTS 

REPLACE the first sentence in the first paragraph in the Section with the following: 

“The Company shall design and reconstruct Aldrich Road between John Fox Road and 

the primary Plant entrance.” 

ITEM 31: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.3.3.9.7 

PIPELINE TRENCH DESIGN 

REPLACE the second sentence with following: 

“All pipe trenches shall be fully bedded and backfilled with imported material unless 

otherwise specified by the Stanislaus County design and construction standards. Imported 

material shall be approved by an engineer specializing in soil mechanics and consistent 

with the site-specific geotechnical report prepared in accordance with Section 5.3.2 

(Geotechnical Engineering) of this Appendix.” 

ITEM 32: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, 

SECTION 5.3.3.14.1 FENCING  

REPLACE the first bullet item with the following: 

• “The entire Raw Water Pump Station and Plant Sites shall be enclosed by fencing. The 

entirety of the Raw Water Pump Station Site fencing shall be eight-foot tall wrought iron 

fencing, topped with outward curving spear pickets. Fencing in areas of the Plant Site 

which are publicly accessible or visible from the main Plant entrance shall be eight-foot 

tall wrought iron fencing, topped with outward curving spear pickets; all other portions of 

the Site shall be enclosed by eight-foot tall galvanized steel chain link fencing, topped 

with three strands of barbed wire angled outwards from the Plant Site.” 

ITEM 33: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.3.4.3 

GENERAL 

REPLACE the third sentence in the first paragraph with the following: 

“If the Company provides bar wrapped steel pipe (AWWA C303) or mortar coated steel 

pipe (AWWA C200 with AWWA C205 Coating), the Company shall determine whether 

cathodic protection is required due to the mildly corrosive soils; in any event, however, 
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electrical continuity of the pipe, electrical isolation from other structures and test stations 

for corrosion monitoring shall be provided as outlined below.” 

ITEM 34: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.3.4.6.2.3 

FINISH AND COLOR SCHEDULES 

DELETE the third bullet point in this section. 

ITEM 35: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.3.9.4.5 

COATINGS 

REPLACE the second paragraph with the following:  

“All welded steel pipe shall be either tape-wrapped in accordance with AWWA C214, 

with a minimum total thickness of the tape coating system of 80 mils, or cement mortar 

coating with a minimum thickness of 1-inch in accordance with AWWA C205.” 

ITEM 36: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.3.9.4.14.4 

ACCESS STRUCTURES 

REPLACE the first and second sentence of the first paragraph with the following:  

“Pipeline access structures shall be provided for the finished water transmission mains for 

construction and to permit inspection, cleaning and repair of the pipelines. Access 

structures shall be placed at a maximum spacing of 2,500-feet along the pipelines.” 

ITEM 37: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, SECTION 5.3.10.7.15 

FIBER OPTIC CABLE 

REPLACE the first bullet item with the following: 

• “Primary communication between Regional Water Facilities shall be via fiber optic 

cable. All fiber optic cable shall be installed within conduit and located generally parallel 

to the Raw Water Transmission Main (between the Raw Water Pump Station and the 

Plant), the Turlock Finished Water Transmission Main (between the Plant and the 

Turlock terminal storage tank site), and the Ceres Finished Water Transmission Main 

(between the Plant and the Ceres terminal storage tank site).” 

ITEM 38: APPENDIX 5 PROJECT TECHNICAL REQUIREMENTS, ATTACHMENTS 

ADD the following as an attachment to the appendix: 

“Attachment 5E: Crawford 2018 Finished Water Transmission Main Data Report” 
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APPENDIX 9             

ITEM 39: APPENDIX 9  GOVERNMENT APPROVALS, UTILITIES AND LANDOWNER 

COORDINATION, SECTION 9.5.8.2 RESTRICTIONS FOR CONSTRUCTION IN 

TID RIGHT-OF-WAY 

ADD the following sentence to the third paragraph of the Section between the second and 

third sentence: 

“All parallel pipeline construction within TID right-of-way shall remain outside the limits 

of the canal bank. Any areas that may require deviation from this requirement shall be 

provided to TID for review and approval.” 

APPENDIX 13            

ITEM 40: APPENDIX 13  STATE REVOLVING FUND REQUIREMENTS, SECTION 13.2 

DWSRF PROGRAM 

REPLACE the second paragraph with the following: 

“The DWSRF Program has both bidding (Procurement Phase) requirements and design and 

construction (Contract Phase) requirements that shall be followed by the Company. Table 

13-1 summarizes these two sets of requirements. The Procurement Phase requirements of 

the DWSRF Program shall be met by the Company after approval of the Contract and prior 

to the start of construction activities, except Proposal Forms G12A – G12C that are 

required to be submitted with each proposal (see RFP Section 4.5.6 Good Faith Effort 

Documentation). The Contract Phase requirements of the DWSRF Program shall be met 

during design and construction and according to the specific deadlines specified for each 

requirement.” 

PLEASE MAKE THESE CHANGES IN THE PROCUREMENT DOCUMENTS IN 

YOUR POSSESSION BEFORE YOU SUBMIT YOUR PROPOSAL. 

You must acknowledge receipt of all addenda on Proposal Form G-1 to be considered a valid 

proposal.  

This Addendum No. 1, including all attachments, is being sent to you via email, and is also 

posted on the SRWA Procurement SharePoint site. 

Please follow the communication protocol included in Section 3.3 of the RFP if you have any 

questions regarding this addendum. 

Sincerely, 

 

 

Lindsay Smith 

SRWA Project Engineer
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PROPOSAL FORM T-34 

DESIGN-BUILD QUALITY MANAGEMENT  

Proposers shall provide the minimum number of worker hours and staff qualifications to adequately perform quality control reviews and inspections during design, construction, 

and start-up/testing phases of the project.  

To aid SRWA in the selection process, Proposers shall provide the digital Microsoft® Word document version on CD-ROM. To facilitate transfer of the table to a spreadsheet 

format, Proposers shall not merge cells, use special symbols, or change the order of the requested parameters. Proposers shall limit the number of characters in each cell to 1024. 

 
Phase of Work Minimum Worker 

Hours 
Staff Type Role/Responsibility Minimum Qualifications 
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Crawford & Associates, Inc. 
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June 2018 
 
 
 
 
 
 

Prepared for: 
 
 
 
 
 
 

West Yost Associates, Inc. 
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Corporate Office:  1100 Corporate Drive, Suite 230 | Sacramento, CA 95831 | (916) 455-4225 
Modesto:  1165 Scenic Drive, Suite A | Modesto, CA  95350 | (209) 312-7668 
Pleasanton:  6200 Stoneridge Mall Road, Suite 330 | Pleasanton, CA 94588 | (925) 401-3515 
Rocklin:  4220 Rocklin Road, Suite 1 | Rocklin, CA 95677 | (916) 455-4225 
Ukiah:  100 North Pine Street | Ukiah, CA 95482| (707) 240-4400

June 27, 2018 
CAInc File No. 16-268.1 

Mr. David Pezzini 
West Yost Associates, Inc. 
2020 Research Park Drive, Suite #100 
Davis, CA 95618 

Subject: GEOTECHNICAL DATA REPORT 
Stanislaus Regional Water Authority  
Regional Water Supply Pipeline Project 
Stanislaus County, California 

Dear Mr. Pezzini, 

Attached is our Geotechnical Data Report for the Stanislaus Regional Water Authority - 
Regional Water Supply Pipeline Project in Stanislaus, California.  We prepared this report to 
provide geotechnical data for the project.  Crawford & Associates, Inc. (CAInc) completed this 
report in accordance with our agreement dated September 25, 2015.  

Please call if you have questions or require additional information. 

Sincerely, 

Crawford & Associates, Inc., 

Keiko Lewis, MS, EIT Benjamin Crawford, PE, GE 
Project Engineer Principal Geotechnical Engineer 
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1 INTRODUCTION 

1.1 PURPOSE 

Crawford & Associates, Inc. (CAInc) prepared this Geotechnical Data Report for the Stanislaus 
Regional Water Authority (SRWA) - Regional Water Supply Pipeline Project in Stanislaus, 
California.  This report is meant to provide geotechnical and geologic data for contracting 
aspects of the project.  

1.2 SCOPE OF SERVICES 

To prepare this report, CAInc: 
 

• Reviewed geologic, soils, and seismic maps pertaining to the site; 
• Discussed the project with West Yost engineer David Pezzini, PE.; 
• Drilled, logged, and sampled twenty-one exploratory borings along the proposed 

transmission pipeline alignment to a maximum depth of about 41 feet below ground 
surface (bgs);  

• Performed laboratory testing on soil samples recovered from the borings; and 
• Developed conclusions and recommendations based on the data and test results. 

2 PROJECT DESCRIPTION  

The Stanislaus Regional Water Authority (SRWA) is a Joint Powers Authority (JPA), which 
includes the California Cities of Ceres and Turlock. SRWA’s regional surface water supply 
project is a collaborative effort that will provide water from the Tuolumne River via an existing 
set of perforated pipelines installed below the bottom of the river (located just west of the Geer 
Road Bridge). The river water will be distributed via new intake structure, pump station, and 
pipelines to SRWA service areas for municipal and industrial uses. The water pipeline project 
will consist of two different portions referred to as the Turlock Finished Water Transmission 
Main and the Ceres Finished Water Transmission Main. The Turlock transmission main will 
extend from the water treatment plant (WTP) to N. Quincy Road south of E. Zeering Road and 
the Ceres transmission main will extend from the RWTF to the intersection of Eastgate Blvd and 
E. Hatch Road.  
      
Key project components include: 

• Turlock transmission Main which includes about 7.25 miles of water pipeline and two 
trenchless crossing near the intersection of Berkeley Avenue and Santa Fe Avenue 
(below the RR crossing) and the intersection of Berkeley Avenue and Service Road (TID 
Canal/Lateral).  The majority of the transmission main will be installed within the existing 
pavement using conventional open cut trench construction, and 

• Ceres transmission Main which includes 5 miles of water pipeline and two trenchless 
crossing near the intersection of E. Hatch Road and Santa Fe Avenue (below the RR 
crossing) and the intersection of E. Hatch Road and Faith Home Road (irrigation 
culverts).  The majority of the transmission main will be installed within the existing 
pavement using conventional open cut trench construction. 

 
We provide a general exploration location map of the project site on Figure 1. 
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3 SITE GEOLOGY 

The site is shown on published geologic mapping to be underlain by Quaternary alluvium near 
the Tuolumne River; these soils are typically unconsolidated, non-marine sand, silt and clay.  
Late Pleistocene sediments are mapped away from the river and underlying the Quaternary 
alluvium; these soils are mapped as Modesto Formation, comprised mostly of semi-
consolidated, non-marine sand and silt.  The Riverbank Formation, Middle Pleistocene 
sediments, is mapped on the center region of Berkeley Road (north-south portion of the 
alignment). The Riverbank Formation is comprised mostly of slightly- consolidated silt and 
medium dense to dense sand.  
 
We present a geologic map as Figure 3. 

4 EXPLORATION 

Geo-Ex Subsurface Exploration (Geo-Ex) drilled twenty-one exploratory test borings for the project 
in January and February of 2018 to a maximum depth of about 41 ft. Geo-Ex used a CME 55 drill 
rig equipped with an autohammer and auger to perform this work. Blow counts shown on our boring 
logs are uncorrected field blow counts.  
 
CAInc’s project engineers and geologists logged the exploratory borings consistent with the 
Unified Soil Classification System (USCS) and the 2010 Caltrans Logging Manual.  CAInc 
retained samples from the borings and made groundwater and pavement observations during 
drilling operations.  The borings were backfilled with native cuttings and roadway borings were 
capped with concrete. 

5 SURFACE AND SUBSURFACE CONDITIONS 

5.1 SOIL CONDITIONS 

5.1.1 OPEN TRENCHES 
Based on our subsurface investigation, the soils encountered along the transmission mains seem to 
generally agree with published geologic maps and previously acquired subsurface boring data. In 
general, the soils consist of loose silty sand, poorly graded sand with silt, and/or (occasional) silt to 
depths of approximately 7-11 ft bgs (below ground surface), underlain by loose to medium dense 
sand to 7-20 ft bgs (consistent with unconsolidated alluvium), underlain by interbedded medium 
dense to dense sand and silt (consistent with Modesto and Riverbank Formation deposits), with the 
exception of B23 which contained lean clay between approximately 8 and 11ft.  

5.1.2 TRENCHLESS CROSSINGS 
The trenchless crossing along the Ceres transmission main (B4) near E. Hatch Road and Santa Fe 
Avenue follows the general trend of the other borings in the upper 12 ft, with the exception that 
poorly graded sand was observed in the uppermost 3ft. The sand was underlain by layers of 
medium dense poorly graded sand with silt and silty sand to approximately 16ft, where poorly 
graded sand was encountered to a depth of approximately 18ft. The poorly graded sand was 
underlain by interbedded sand and silt (consistent with the Riverbank formation). 
 
The trenchless crossing along the Ceres transmission main (B-9, Kleinfelder 2007) near E. Hatch 
Road and Faith Home Road displayed soft to stiff sandy silt in the uppermost 5 ft. The silt was 
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underlain by thin interbedded layers (0.5 to 3.0 ft thick) of medium dense to very dense sandy silt 
and silty sand to a depth of approximately 20 ft. 
 
The trenchless crossing along the Turlock transmission main (B13) near Berkeley Avenue and 
Service Road, displayed loose to medium dense silty sand in the uppermost 7 ft. The silty sand was 
underlain by medium dense to dense poorly graded sand to a depth of approximately 15 ft.  
 
The trenchless crossing along the Turlock transmission main (B17 & B18) near Berkeley Avenue 
and Santa Fe Avenue, displayed very dense interbedded silty sand and poorly graded sand with silt 
layers to approximately 16ft. Between approximately 16 and 31ft we encountered dense to very 
dense, interbedded silty sand and poorly graded sand with silt. Thin layers (0.5 to 2.0 ft thick) of 
poorly graded sand, silty sand, sandy silt, and poorly graded sand were encountered in B17 from 
approximately 31 to 41ft. Whereas in B18, we encountered poorly graded sand and poorly graded 
sand with silt below 20ft to the explored depth of about 40ft.  
 
We present the plan and profile of the boring locations on Figure 2 and provide boring logs in 
Appendix A. 

5.2 GROUNDWATER 

Published studies indicate groundwater levels have decreased over time in the Central Valley. 
During a 2007 exploration by Kleinfelder, groundwater was encountered at numerous locations 
along the planned transmission mains as shallow as 20ft bgs.  Department of Water Resources 
(DWR) data indicate groundwater levels in Spring 2017 generally at depths of about 50-70ft 
bgs. We did not encounter groundwater in any of our boring locations. 
 
Adjacent to the Tuolumne River, groundwater will likely be impacted by seasonal river 
fluctuations.  Groundwater may be present as shallow, perched water, above a low permeability 
confining layer (such as areas with high percentages of silt, which was observed during 
subsurface investigation). Groundwater levels will be dependent on variable factors such as 
precipitation, irrigation and well pumping. 

6 LABORATORY TESTING 

We completed the following laboratory tests on representative soil samples obtained from the 
exploratory borings: 

• Moisture Content / Dry Density (ASTM D2216 / D2937) 
• Particle Size Analysis (ASTM D422) 
• No. 200 Sieve Wash (ASTM D1140) 
• Atterberg Limits (ASTM D4318) 
• Direct Shear (ASTM D3080) 
• R-value (CTM 301) 

 
We present the laboratory test results in Appendix B 
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7 SEISMIC DATA 

7.1 FAULT RUPTURE 

The site does not lie within an Alquist–Priolo Earthquake Fault Zone and no known active faults 
are mapped within or through the project area. The California Geologic Survey (CGS) considers 
a fault to be active if it has shown movement one or more times during the Holocene period, 
defined as the last 11,700 years. According to the CGS, the closest active faults are the 
Ortigalita Fault at about 30 miles southwest of the site and the Carnegle Fault at about 33 miles 
west-northwest of the site. Based on this mapping, we consider the potential for fault rupture 
along the alignment to be low.  We present regional faults on Figure 4.   

7.2 SEISMIC DESIGN PARAMETERS 

Based on our exploratory borings, we provide California Building Code (CBC) design 
parameters below for the proposed pipeline alignment. 
 
We determined the values in Table 1 by using the US Seismic Design Maps web tool developed 
by the United States Geological Survey and provide the highest determined values. 
 

Table 1: CBC Seismic Parameters 
Class Site D, Risk Category I/II/III 

Alignment Hatch Road Berkeley Avenue 
Latitude 

Longitude 
37.60926, 

-120.91107 
37.55022 

-120.82874 
Ss – Acceleration Parameter  0.847 g 0.801 g 
S1 – Acceleration Parameter  0.319 g 0.307 g 
Fa – Site Coefficient  1.161 1.180 
Fv – Site Coefficient  1.762 1.785 
SMS – Adjusted MCE1 Spectral Response 
Acceleration Parameter  0.983 g 0.945 g 

SM1 – Adjusted MCE1 Spectral Response 
Acceleration Parameter  0.562 g 0.549 g 

SDS – Design Spectral Acceleration Parameter  0.656 g 0.630 g 
SD1 – Design Spectral Acceleration Parameter 0.375 g 0.366 g 
TL – Long-Period Transition Period2 12 sec 12 sec 

1 Maximum Considered Earthquake 
2 Figure 22-12, ASCE 7-10 

7.3 LIQUEFACTION POTENTIAL 

Liquefaction can occur when saturated, loose to medium dense, granular soils (generally within 
50 ft of the ground surface), or specifically defined cohesive soils, are subjected to ground 
shaking.  Based on groundwater conditions encountered during drilling activities, published 
groundwater data, and current industry accepted liquefaction evaluation methods, the potential 
for liquefaction along the pipeline alignment is low.  
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8 LIMITATIONS 

CAInc performed services in accordance with generally accepted geotechnical engineering 
principles and practices currently used in this area. Do not use this report for different locations 
and/or projects without the written consent of CAInc. Where referenced, we used ASTM or 
Caltrans standards as a general (not strict) guideline only. 
 
CAInc based this report on the current site conditions.  We assumed the soil and groundwater 
conditions are representative of the subsurface conditions on the site.  Actual conditions 
between explorations will vary along the project alignment.   
 
Our scope did not include evaluation of on-site hazardous materials. 
 
Logs of our explorations are presented on Figure 1 and Appendix A.  The lines designating the 
interface between soil types are approximate.  The transition between soil types may be abrupt 
or gradual.  Our recommendations are based on the final logs, which represent our 
interpretation of the field logs and general knowledge of the site and geological conditions
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FIGURES 

Figure 1 – Exploration Location Map 
Figure 2 – Plan and Profile Sheets 

Figure 3 – Geology Map 
Figure 4 – Fault Activity Map 
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B01

SILTY SAND (SM); loose; dark yellowish brown; moist; about 70% SAND; about 30%
fines; Upper 2 feet of material was removed to level off surface.

Poorly graded SAND (SP); medium dense; light gray; moist; about 100% SAND.
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B02

Poorly graded SAND with SILT (SP-SM); loose; dark yellowish brown; moist; about 60%
medium to fine SAND; about 40% fines.

SANDY SILT (ML); hard; light olive brown; moist; about 40% medium to fine SAND; about 60% fines.

SILT (ML); very stiff; grayish brown; moist; about 5% fine SAND; about 95% nonplastic, low toughness
fines.
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B05

Poorly graded SAND (SP); loose; light yellowish brown; moist; about 100% medium to fine SAND.

SANDY SILT (ML); stiff; dark yellowish brown; moist; about 48% fine SAND; about 52% fines.

About 42% SAND; about 58% fines.

Yellowish brown; Calcareous streaks (HCL reaction).

SILT (ML); very stiff to hard; yellowish brown; moist; about 5% fine SAND; about 95% nonplastic, low toughness fines.

Poorly graded SAND with SILT (SP-SM); medium dense; light gray; moist; about 90% SAND; about 10% fines.

SILT with SAND (ML); medium dense; light gray; moist; about 26% fine SAND; about 74% nonplastic fines.

Poorly graded SAND (SP); medium dense; white; moist; about 100% medium to fine SAND.

SILTY SAND (SM); dense; brown; moist; about 52% SAND; about 48% fines.

Medium dense; strong brown; about 80% SAND; about 20% fines.

SANDY SILT (ML); very stiff; light yellowish brown; moist; about 20% medium to fine SAND; about 80% nonplastic, low toughness fines.

Olive brown; about 40% fine SAND; about 60% nonplastic fines.

SILTY SAND (SM); medium dense; light brownish gray; moist; about 80% SAND; about 20% fines; Iron oxide staining.

Poorly graded SAND (SP); medium dense; white; moist; about 100% medium to fine SAND.

Poorly graded SAND with SILT (SP-SM); medium dense; light brownish gray; moist; about 90% medium to fine SAND; about 10% fines; Iron oxide staining.

SILTY SAND (SM); medium dense; light olive brown; moist; about 80% SAND; about 20% fines; Iron oxide staining.

CLAYEY SILT (ML/CL); hard; light gray; moist; about 0 to 5% SAND; about 95 to 100% low plasticity, low toughness fines.

SILTY SAND (SM); loose; strong brown; moist; about 70% fine SAND; about 30% fines.

Dark yellowish brown; about 55% fine SAND; about 45% fines.

Medium dense; gray; about 70% fine SAND; about 30% fines; Mottled orange, iron oxide.

Poorly graded SAND (SP); loose; white; dry; about 100% medium to fine SAND.

SILT (ML); hard; gray; moist; about 5% fine SAND; about 95% low plasticity, low toughness fines.
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B07

SILTY SAND (SM); loose; brown; moist; about 54% fine SAND; about 46% fines.

SILT (ML); very stiff; brown; moist; about 5% fine SAND; about 95% low plasticity, low toughness fines; iron oxide staining.

Grayish brown; fine SAND; nonplastic fines; iron oxide staining, calcite nodules.

Well-graded SAND (SW); dense; very pale brown; moist; coarse to fine SAND; trace nonplastic fines.

SILTY SAND (SM); loose; dark yellowish brown; moist; about 60%
medium to fine SAND; about 40% fines.

SANDY SILT (ML); medium stiff; dark yellowish brown; moist; about
40% fine SAND; about 60% nonplastic fines.
SILTY SAND (SM); medium dense; strong brown; moist; about
60% medium to fine SAND; about 40% fines.

Dense; reddish brown; about 70% medium to fine SAND;
about 30% fines.
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B09

SILTY SAND (SM); loose; brown; moist; about 70% fine SAND; about 30% fines.

Medium dense; yellowish brown; about 53% SAND; about 47% fines; iron oxide staining.

Poorly graded SAND (SP); medium dense; white; dry to moist; about 100% medium to fine SAND.

SILT (ML); hard; gray; moist; about 100% low plasticity, low toughness fines; iron oxide staining and HCL reaction.
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B12

SILTY SAND (SM); loose; dark yellowish brown; moist; about 70% medium to fine SAND; about 30% fines.

SANDY SILT (ML); very stiff; dark yellowish brown; about 42% fine SAND; about 58% low plasticity fines.

SILT (ML); hard; grayish brown; moist; about 10% fine SAND; about 90% nonplastic, low toughness fines.

SANDY SILT (ML); hard; yellowish brown; moist; about 30% fine SAND; about 70% nonplastic, low to medium
toughness fines; HCL reaction, white staining.

SILTY SAND (SM); loose; dark yellowish brown; moist; about 80% medium to fine SAND; about 20% fines.

Poorly graded SAND with SILT (SP-SM); loose; yellowish brown; moist; about 90% medium to fine SAND; about 10% fines.

SILTY SAND (SM); medium dense; white; moist; about 58% medium to fine SAND; about 42% nonplastic to low plasticity

fines; iron oxide staining, mottling at rootholes.

SILTY SAND (SM); medium dense; yellowish brown; moist; about 70% medium to fine SAND; about 30% fines; HCL

reaction with white surfaces.

SILTY SAND (SM); loose; dark yellowish brown; moist; about 80% medium to fine SAND; about 20% fines.

Trace fine, subangular to subrounded GRAVEL.

Dense; light yellowish brown; about 65% SAND; about 35% fines.

Very dense; yellowish brown; about 70% SAND; about 30% fines; orange and black mottling, HCL reaction. SILTY SAND (SM); medium dense; gray and yellowish brown; moist; about 80% fine SAND; about 20% fines;
mottled orange and white, iron oxide, HCL reaction.
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SILTY SAND (SM); loose; yellowish brown; dry; about 80% fine SAND; about 20% fines; roots.

Medium dense; light yellowish brown; about 68% SAND; about 32% fines.

Poorly graded SAND (SP); medium dense; very pale brown; dry; about 100% medium to fine SAND.

Dense; white.

SILTY SAND (SM); loose; brown; wet; about 75% medium to fine SAND; about 25% fines.

Moist.

Poorly graded SAND with SILT (SP-SM); loose; yellowish brown; moist; about 90% fine SAND; about 10% fines.

Poorly graded SAND (SP); loose; yellowish brown; moist; about 95% medium to fine SAND; about 5% fines.

Medium dense.

SILTY SAND (SM); brown; moist; about 70% coarse to fine SAND; about 30% nonplastic to low plasticity fines; trace of gravel.

Very dense; dry to moist; strong induration which ends at ~3.25 ft, light tan and light brown stripes.

Poorly graded SAND with SILT (SP-SM); very dense; light brown; moist; about 90% fine SAND; about 10% fines.

SILTY SAND (SM); dense to very dense; brown; moist; about 60 to 70% fine SAND; about 30 to 40% fines.

Poorly graded SAND with SILT (SP-SM); medium dense; light brown; moist; about 90 to 95% fine SAND; about 5 to 10% fines.

SILTY SAND (SM); dense; light brown; moist; about 65 to 75% fine SAND; about 25 to 35% fines.

Poorly graded SAND (SP); dense; light brown; moist; about 95% fine SAND; about 5% fines.
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B17

ASPHALT 2" HMA over 2" AB.

SILTY SAND (SM); loose; brown; moist; about 60% medium to fine SAND; about 40% low plasticity fines.

Very dense; moist; about 60 to 70% SAND; about 30 to 40% nonplastic fines; moderate to strong induration.

Medium dense.

Poorly graded SAND (SP); medium dense; tan; moist; about 95% medium to fine SAND; about 5% fines.

SILT (ML); very hard; gray; moist; about 10 to 15% medium to fine SAND; about 85 to 90% low plasticity fines; orange iron oxide.

SILTY SAND (SM); light brown; dry to moist; about 70% coarse to fine SAND; about 30% fines; trace of gravel.

Poorly graded SAND with SILT (SP-SM); very dense; brown; dry to moist; about 85 to 90% medium to fine SAND; about 10 to 15% fines; moderate induration.

SILTY SAND (SM); very dense; light brown; moist; about 60 to 70% fine SAND; about 30 to 40% fines; trace of clays.

About 76% SAND; about 24% fines; weak induration.

Poorly graded SAND with SILT (SP-SM); very dense; light brown; moist; about 90% fine SAND; about 10% fines.

SANDY SILT (ML); dense; light brown; moist; about 40% fine SAND; about 60% low plasticity fines.

Poorly graded SAND (SP); dense; light brown/tan; dry to moist; about 95% fine SAND; about 5% fines.

SILTY SAND (SM); light brown; moist; about 60 to 70% fine SAND; about 30 to 40% fines.

Poorly graded SAND (SP); dense; light brown/tan; moist; about 95% fine SAND; about 5% fines.

SILTY SAND (SM); brown; moist; about 60 to 70% fine SAND; about 30 to 40% fines.

Poorly graded SAND (SP); dense; light brown/tan; dry to moist; about 95% fine SAND; about 5% fines.

SILTY SAND (SM); dense; brown; moist; about 60 to 70% fine SAND; about 30 to 40% fines.

Poorly graded SAND with SILT (SP-SM); dense; tan; moist; about 85 to 95% fine SAND; about 15 to 5% fines; orange iron oxide.

SANDY SILT (ML); hard; brown; moist; about 40 to 50% fine SAND; about 50 to 60% low plasticity fines.

SILTY SAND (SM); very dense; brown; moist; about 60 to 70% fine SAND; about 30 to 40% fines.

Poorly graded SAND (SP); very dense; tan; moist; about 95% fine SAND; about 5% fines.

SANDY SILT (ML); hard; brown; moist; about 30% fine SAND; about 70% low plasticity fines.

SILTY SAND (SM); very dense; light brown/gray; moist; about 55 to 60% fine SAND; about 40 to 45% low plasticity fines.
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B19
SILTY SAND (SM); very dense; yellowish red; moist; about 63% coarse to fine SAND; about 37% low plasticity fines.

Well-graded SAND (SW); very dense; reddish brown; moist; about 95% coarse to fine, subrounded to rounded SAND; about 5% fines.

Poorly graded SAND with SILT (SP-SM); very dense; reddish brown; moist.

Brown; wet; about 90% coarse to fine SAND; about 10% fines.

Well-graded SAND with SILT (SW-SM); very dense; brown; moist; about 80% coarse to fine SAND; about 20% fines.

SILTY SAND (SM); dense to very dense; light yellowish brown; dry to moist; about 95% coarse to fine, subrounded to rounded SAND; about 5% fines.

Well-graded SAND with SILT (SW-SM); very dense; reddish brown; moist; about 95% coarse to fine, subrounded to rounded SAND; about 5% fines.

Poorly graded SAND (SP); very dense; light gray; moist; about 95% fine SAND; about 5% fines.

Poorly graded SAND with SILT (SP-SM); dense; light gray; moist; about 90% fine SAND; about 10% fines.

Very pale brown; iron oxide staining.

Very dense.

White; about 95% SAND; about 5% fines.

SILTY SAND (SM); brown; moist; about 70% medium to fine SAND; about 30% fines.

Poorly graded SAND with SILT (SP-SM); very dense; brown; moist; about 90% medium to fine SAND; about 10% fines.

SILTY SAND (SM); very dense; brown; moist; about 83% medium to fine SAND; about 17% fines.

Poorly graded SAND (SP); loose; brown; moist; about 95% medium to fine SAND; about 5% fines.

SANDY SILT (ML); brown; moist; about 70 to 80% medium to fine SAND; about 20 to 30% fines.

Poorly graded SAND (SP); dense; tan; dry to moist.
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B21

SILTY SAND (SM); loose; dark yellowish brown; moist; about 59% medium to fine SAND; about 41% fines.

Very dense; yellowish brown; well indurated.

Medium dense; trace coarse SAND.

Well-graded SAND (SW); medium dense; white; moist; about 100% coarse to fine SAND.

Poorly graded SAND with SILT (SP-SM); loose; dark yellowish brown; moist; about 90% medium to fine, subrounded SAND; about 10% fines.

SILTY SAND (SM); loose; yellowish brown; moist; about 80% medium to fine SAND; about 20% fines.

Medium dense; brown.

Strong brown.
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B23

SILTY SAND (SM); loose; dark yellowish brown; moist; about 80% fine SAND; about 20% fines; iron oxide staining.

SANDY SILT (ML); hard; light yellowish brown; moist; about 80% fine SAND; about 20% nonplastic, low toughness fines.

SILTY SAND (SM); medium dense; light brownish gray; moist; about 80% fine SAND; about 20% fines.

Poorly graded SAND with SILT (SP-SM); medium dense; light brownish gray; moist; about 90% fine SAND; about 10% fines.

Well-graded SAND (SW); medium dense; white; moist to wet; about 100% coarse to fine SAND.

Light gray; wet; about 95% coarse to fine SAND; about 5% fines.

SILTY SAND (SM); loose; brown; moist; about 85% fine SAND; about 15% fines.

SILT (ML); hard; light brownish gray; moist; about 100% nonplastic, low toughness fines.

Lean CLAY with SAND (CL); hard; strong brown; moist; about 20% fine SAND; about 80% low plasticity, low toughness fines.

SILTY SAND (SM); medium dense to dense; strong brown; moist; about 80% fine SAND; about 20% fines.

Yellowish brown.
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APPENDIX A 

Boring Log Legend 
Boring Logs 

  



C

CL

CP

CR

CU
DR

DS
EI
M

OC
P

PI

PA

PL

PM

R
SE

SG

SW

UC

UU

UW

Boring Record Legend

Soil Legend Sheet 1 of 2

REFERENCE:  Caltrans Soil and Rock Logging, Classification, and Presentation Manual (2010) with Errata Sheet (2015).



0 - 5

5 - 10

10 - 30

30 - 50

No discernable moisture

Moisture present, but no free water

Visible free water

(blows / 12 inches)

Boring Record Legend

Soil Legend Sheet 2 of 2

REFERENCE:  Caltrans Soil and Rock Logging,
Classification, and Presentation Manual (2010).



∑

∑

3 ft - 10 ft
1 ft - 3 ft
4 in - 1 ft
1 in - 4 in
1/4 in - 1 in
< 1/4 in

manual pressure.

No fractures
Core lengths greater than 3 ft.
Core lengths mostly from 1 ft. to 3 ft.
Core lengths mostly from 4 in. to 1 ft.

Mostly chips and fragments.
Core lengths mostly from 1 in. to 4 in.

PERCENT CORE RECOVERY (REC)

ROCK QUALITY DESIGNATION (RQD)

Note: RQD* indicates soundness criteria not met

∑

∑

PERCENT CORE RECOVERY (REC)

ROCK QUALITY DESIGNATION (RQD)

Note: RQD* indicates soundness criteria not met

Boring Record Legend

Rock Legend Sheet 1 of 1

REFERENCE:  Caltrans Soil and Rock Logging,
Classification, and Presentation Manual (2010).



4.9

SILTY SAND (SM); loose; dark yellowish brown;
moist; about 70% SAND; about 30% fines; Upper 2
feet of material was removed to level off surface.

Poorly graded SAND (SP); medium dense; light gray;
moist; about 100% SAND.

Bottom of borehole at 18.5 ft bgs
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DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Native Cuttings

BEGIN DATE: 1/29/2018
COMPLETION DATE: 1/29/2018

LOG OF BORING B01

SURFACE CONDITION:
CLIENT:

HAMMER EFFICIENCY: 77%

WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1

LOCATION: Hughson, CA

DEPTH OF BORING: 18.5 (ft)

SURFACE ELEVATION: 112 (ft)
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PROJECT: SRWA
PROJECT NUMBER: 16-268.1

ENTRY BY: RG
SHEET 1  of  1CHECKED BY:

Crawford & Associates, Inc.
1100 Corporate Way, Suite 230
Sacramento, CA 95831
(916) 455-4225

EXPLORATION: B01
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9.1

19.4

Poorly graded SAND with SILT (SP-SM); loose; dark
yellowish brown; moist; about 60% medium to fine
SAND; about 40% fines.

SANDY SILT (ML); hard; light olive brown; moist;
about 40% medium to fine SAND; about 60% fines.

SILT (ML); very stiff; grayish brown; moist; about 5%
fine SAND; about 95% nonplastic, low toughness
fines.

Bottom of borehole at 16.5 ft bgs
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DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Native Cuttings

BEGIN DATE: 1/29/2018
COMPLETION DATE: 1/29/2018

LOG OF BORING B02

SURFACE CONDITION:
CLIENT:

HAMMER EFFICIENCY: 77%

WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1

LOCATION: Hughson, CA

DEPTH OF BORING: 16.5 (ft)

SURFACE ELEVATION: 118 (ft)
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PROJECT: SRWA
PROJECT NUMBER: 16-268.1

ENTRY BY: RG
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Crawford & Associates, Inc.
1100 Corporate Way, Suite 230
Sacramento, CA 95831
(916) 455-4225

EXPLORATION: B02
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8

11.8

13.8

12.2

Poorly graded SAND (SP); loose; light yellowish
brown; moist; about 100% medium to fine SAND.

SANDY SILT (ML); stiff; dark yellowish brown; moist;
about 48% fine SAND; about 52% fines.

About 42% SAND; about 58% fines.

Yellowish brown; Calcareous streaks (HCL reaction).

SILT (ML); very stiff to hard; yellowish brown; moist;
about 5% fine SAND; about 95% nonplastic, low
toughness fines.

Poorly graded SAND with SILT (SP-SM); medium
dense; light gray; moist; about 90% SAND; about
10% fines.
SILT with SAND (ML); medium dense; light gray;
moist; about 26% fine SAND; about 74% nonplastic
fines.

Poorly graded SAND (SP); medium dense; white;
moist; about 100% medium to fine SAND.

SILTY SAND (SM); dense; brown; moist; about 52%
SAND; about 48% fines.
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DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Neat Cement Grout

BEGIN DATE: 1/30/2018
COMPLETION DATE: 1/30/2018

LOG OF BORING B04

SURFACE CONDITION:
CLIENT:

HAMMER EFFICIENCY: 77%

WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1

LOCATION: Hughson, CA

DEPTH OF BORING: 40.5 (ft)

SURFACE ELEVATION: 125 (ft)
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EXPLORATION: B04
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20.7
19.3

Medium dense; strong brown; about 80% SAND;
about 20% fines.
SILTY SAND (SM) (continued).

SANDY SILT (ML); very stiff; light yellowish brown;
moist; about 20% medium to fine SAND; about 80%
nonplastic, low toughness fines.

Olive brown; about 40% fine SAND; about 60%
nonplastic fines.
SILTY SAND (SM); medium dense; light brownish
gray; moist; about 80% SAND; about 20% fines; Iron
oxide staining.

Poorly graded SAND (SP); medium dense; white;
moist; about 100% medium to fine SAND.
Poorly graded SAND with SILT (SP-SM); medium
dense; light brownish gray; moist; about 90%
medium to fine SAND; about 10% fines; Iron oxide
staining.
SILTY SAND (SM); medium dense; light olive brown;
moist; about 80% SAND; about 20% fines; Iron oxide
staining.
CLAYEY SILT (ML/CL); hard; light gray; moist; about
0 to 5% SAND; about 95 to 100% low plasticity, low
toughness fines.
Bottom of borehole at 40.5 ft bgs
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EXPLORATION: B04
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6.9

7.3

SILTY SAND (SM); loose; strong brown; moist; about
70% fine SAND; about 30% fines.

Dark yellowish brown; about 55% fine SAND; about
45% fines.

Medium dense; gray; about 70% fine SAND; about
30% fines; Mottled orange, iron oxide.

Poorly graded SAND (SP); loose; white; dry; about
100% medium to fine SAND.

SILT (ML); hard; gray; moist; about 5% fine SAND;
about 95% low plasticity, low toughness fines.
Bottom of borehole at 19.0 ft bgs

100

100

100

100

100

100.1

111.7

BULK

2

3

4

5

2
2
2

3
3
4

6
6
13

9
12
27

DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Native Cuttings

BEGIN DATE: 1/29/2018
COMPLETION DATE: 1/29/2018

LOG OF BORING B05

SURFACE CONDITION:
CLIENT:

HAMMER EFFICIENCY: 77%

WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1

LOCATION: Hughson, CA

DEPTH OF BORING: 19 (ft)

SURFACE ELEVATION: 128 (ft)
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EXPLORATION: B05
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8.3

28.8

SILTY SAND (SM); loose; brown; moist; about 54%
fine SAND; about 46% fines.

SILT (ML); very stiff; brown; moist; about 5% fine
SAND; about 95% low plasticity, low toughness fines;
iron oxide staining.

Grayish brown; fine SAND; nonplastic fines; iron
oxide staining, calcite nodules.

Well-graded SAND (SW); dense; very pale brown;
moist; coarse to fine SAND; trace nonplastic fines.

Bottom of borehole at 16.5 ft bgs
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DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Native Cuttings

BEGIN DATE: 1/29/2018
COMPLETION DATE: 1/29/2018

LOG OF BORING B06

SURFACE CONDITION:
CLIENT:

HAMMER EFFICIENCY: 77%

WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1

LOCATION: Hughson, CA

DEPTH OF BORING: 16.5 (ft)

SURFACE ELEVATION: 133 (ft)
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EXPLORATION: B06
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13.6

SILTY SAND (SM); loose; dark yellowish brown;
moist; about 60% medium to fine SAND; about 40%
fines.

SANDY SILT (ML); medium stiff; dark yellowish
brown; moist; about 40% fine SAND; about 60%
nonplastic fines.

SILTY SAND (SM); medium dense; strong brown;
moist; about 60% medium to fine SAND; about 40%
fines.

Dense; reddish brown; about 70% medium to fine
SAND; about 30% fines.

Bottom of borehole at 19.0 ft bgs
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DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Native Cuttings

BEGIN DATE: 1/29/2018
COMPLETION DATE: 1/29/2018

LOG OF BORING B07

SURFACE CONDITION:
CLIENT:

HAMMER EFFICIENCY: 77%

WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1

LOCATION: Hughson, CA

DEPTH OF BORING: 19 (ft)

SURFACE ELEVATION: 133 (ft)
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6.4

16.2

SILTY SAND (SM); loose; brown; moist; about 70%
fine SAND; about 30% fines.

Medium dense; yellowish brown; about 53% SAND;
about 47% fines; iron oxide staining.

Poorly graded SAND (SP); medium dense; white; dry
to moist; about 100% medium to fine SAND.

SILT (ML); hard; gray; moist; about 100% low
plasticity, low toughness fines; iron oxide staining and
HCL reaction.

Bottom of borehole at 16.5 ft bgs
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6.4

SILTY SAND (SM); loose; dark yellowish brown;
moist; about 80% medium to fine SAND; about 20%
fines.

Poorly graded SAND with SILT (SP-SM); loose;
yellowish brown; moist; about 90% medium to fine
SAND; about 10% fines.

SILTY SAND (SM); medium dense; white; moist;
about 58% medium to fine SAND; about 42%
nonplastic to low plasticity fines; iron oxide staining,
mottling at rootholes.

SILTY SAND (SM); medium dense; yellowish brown;
moist; about 70% medium to fine SAND; about 30%
fines; HCL reaction with white surfaces.

Bottom of borehole at 16.5 ft bgs

100

100

100

100

100

115

BULK

2

3

4

5

3
4
4

4
4
7

20
21
24

16
28
34

DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Native Cuttings

BEGIN DATE: 1/31/2018
COMPLETION DATE: 1/31/2018

LOG OF BORING B10

SURFACE CONDITION:
CLIENT:

HAMMER EFFICIENCY: 77%

WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1

LOCATION: Hughson, CA

DEPTH OF BORING: 16.5 (ft)

SURFACE ELEVATION: 140 (ft)

READING TAKEN:

D
E

P
T

H
 (

 f
t)

M
O

IS
T

U
R

E
(%

)

L
IQ

U
ID

L
IM

IT

P
L

A
S

T
IC

L
IM

IT

DESCRIPTION

R
E

C
O

V
E

R
Y

(%
)

D
. D

E
N

S
IT

Y
(P

C
F

)

P
O

C
K

E
T

P
E

N
. (

T
S

F
)

S
A

M
P

L
E

 N
O

G
R

A
P

H
IC

 L
O

G

S
A

M
P

L
E

E
L

E
V

A
T

IO
N

(f
t)

138

136

134

132

130

128

126

124

122

120

118

116

R
Q

D
 (

%
)

B
L

O
W

S
P

E
R

 F
O

O
T

B
L

O
W

S
P

E
R

 6
 IN

.

C
A

S
IN

G
 D

E
P

T
H

REMARKS

%
 P

A
S

S
IN

G
20

0 
S

IE
V

E
D

R
IL

L
 M

E
T

H
O

D

PROJECT: SRWA
PROJECT NUMBER: 16-268.1

ENTRY BY: RG
SHEET 1  of  1CHECKED BY:

Crawford & Associates, Inc.
1100 Corporate Way, Suite 230
Sacramento, CA 95831
(916) 455-4225

EXPLORATION: B10

8

11

45

62

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24



5.4

5.7

13.5

SILTY SAND (SM); loose; dark yellowish brown;
moist; about 80% medium to fine SAND; about 20%
fines.

Trace fine, subangular to subrounded GRAVEL.

Dense; light yellowish brown; about 65% SAND;
about 35% fines.

Very dense; yellowish brown; about 70% SAND;
about 30% fines; orange and black mottling, HCL
reaction.

Bottom of borehole at 17.0 ft bgs
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9.3

24.5

SILTY SAND (SM); loose; dark yellowish brown;
moist; about 70% medium to fine SAND; about 30%
fines.

SANDY SILT (ML); very stiff; dark yellowish brown;
about 42% fine SAND; about 58% low plasticity fines.

SILT (ML); hard; grayish brown; moist; about 10%
fine SAND; about 90% nonplastic, low toughness
fines.

SANDY SILT (ML); hard; yellowish brown; moist;
about 30% fine SAND; about 70% nonplastic, low to
medium toughness fines; HCL reaction, white
staining.

SILTY SAND (SM); medium dense; gray and
yellowish brown (10YR 5/4); moist; about 80% fine
SAND; about 20% fines; mottled orange and white,
iron oxide, HCL reaction.

Bottom of borehole at 18.0 ft bgs

100

100

100

100

100

100

117.9

100.1

3.75

4.5
4.5

3.75
4.5

BULK

2

3

4

5

6

2
4
5

28
50/5.5"

34
50/5"

8
9
14

9
11
13

DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID, SPT
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Native Cuttings

BEGIN DATE: 1/31/2018
COMPLETION DATE: 1/31/2018

LOG OF BORING B12

SURFACE CONDITION:
CLIENT:

HAMMER EFFICIENCY: 77%

WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1

LOCATION: Hughson, CA

DEPTH OF BORING: 18 (ft)

SURFACE ELEVATION: 137 (ft)

READING TAKEN:

D
E

P
T

H
 (

 f
t)

M
O

IS
T

U
R

E
(%

)

L
IQ

U
ID

L
IM

IT

P
L

A
S

T
IC

L
IM

IT

DESCRIPTION

R
E

C
O

V
E

R
Y

(%
)

D
. D

E
N

S
IT

Y
(P

C
F

)

P
O

C
K

E
T

P
E

N
. (

T
S

F
)

S
A

M
P

L
E

 N
O

G
R

A
P

H
IC

 L
O

G

S
A

M
P

L
E

E
L

E
V

A
T

IO
N

(f
t)

135

133

131

129

127

125

123

121

119

117

115

113

R
Q

D
 (

%
)

B
L

O
W

S
P

E
R

 F
O

O
T

B
L

O
W

S
P

E
R

 6
 IN

.

C
A

S
IN

G
 D

E
P

T
H

REMARKS

%
 P

A
S

S
IN

G
20

0 
S

IE
V

E
D

R
IL

L
 M

E
T

H
O

D

PROJECT: SRWA
PROJECT NUMBER: 16-268.1

ENTRY BY: RG
SHEET 1  of  1CHECKED BY:

Crawford & Associates, Inc.
1100 Corporate Way, Suite 230
Sacramento, CA 95831
(916) 455-4225

EXPLORATION: B12

9

50/6

50/5

23

24

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24



3.4

2.9

SILTY SAND (SM); loose; yellowish brown; dry; about
80% fine SAND; about 20% fines; roots.

Medium dense; light yellowish brown; about 68%
SAND; about 32% fines.

Poorly graded SAND (SP); medium dense; very pale
brown; dry; about 100% medium to fine SAND.

Dense; white.

Bottom of borehole at 16.5 ft bgs
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12.4

3.1

SILTY SAND (SM); loose; brown; wet; about 75%
medium to fine SAND; about 25% fines.

Moist.

Poorly graded SAND with SILT (SP-SM); loose;
yellowish brown; moist; about 90% fine SAND; about
10% fines.

Poorly graded SAND (SP); loose; yellowish brown;
moist; about 95% medium to fine SAND; about 5%
fines.

Medium dense.

Bottom of borehole at 16.5 ft bgs
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14.4

SILTY SAND (SM); brown; moist; about 70% coarse
to fine SAND; about 30% nonplastic to low plasticity
fines; trace of gravel.

Very dense; dry to moist; strong induration which
ends at ~3.25 ft, light tan and light brown stripes.

Poorly graded SAND with SILT (SP-SM); very dense;
light brown; moist; about 90% fine SAND; about 10%
fines.

SILTY SAND (SM); dense to very dense; brown;
moist; about 60 to 70% fine SAND; about 30 to 40%
fines.

Poorly graded SAND with SILT (SP-SM); medium
dense; light brown; moist; about 90 to 95% fine
SAND; about 5 to 10% fines.

SILTY SAND (SM); dense; light brown; moist; about
65 to 75% fine SAND; about 25 to 35% fines.

Poorly graded SAND (SP); dense; light brown; moist;
about 95% fine SAND; about 5% fines.
Bottom of borehole at 16.5 ft bgs
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7.4

21.6

ASPHALT 2" HMA over 2" AB.
SILTY SAND (SM); loose; brown; moist; about 60%
medium to fine SAND; about 40% low plasticity fines.

Very dense; moist; about 60 to 70% SAND; about 30
to 40% nonplastic fines; moderate to strong
induration.

Medium dense.

Poorly graded SAND (SP); medium dense; tan;
moist; about 95% medium to fine SAND; about 5%
fines.

SILT (ML); very hard; gray; moist; about 10 to 15%
medium to fine SAND; about 85 to 90% low plasticity
fines; orange iron oxide.

Bottom of borehole at 16.3 ft bgs
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16.5

14.6
16.5

16.4

11.9

SILTY SAND (SM); light brown; dry to moist; about
70% coarse to fine SAND; about 30% fines; trace of
gravel.

Poorly graded SAND with SILT (SP-SM); very dense;
brown; dry to moist; about 85 to 90% medium to fine
SAND; about 10 to 15% fines; moderate induration.

SILTY SAND (SM); very dense; light brown; moist;
about 60 to 70% fine SAND; about 30 to 40% fines;
trace of clays.

About 76% SAND; about 24% fines; weak induration.

Poorly graded SAND with SILT (SP-SM); very dense;
light brown; moist; about 90% fine SAND; about 10%
fines.

SANDY SILT (ML); dense; light brown; moist; about
40% fine SAND; about 60% low plasticity fines.

Poorly graded SAND (SP); dense; light brown/tan; dry
to moist; about 95% fine SAND; about 5% fines.

SILTY SAND (SM); light brown; moist; about 60 to
70% fine SAND; about 30 to 40% fines.

Poorly graded SAND (SP); dense; light brown/tan;
moist; about 95% fine SAND; about 5% fines.

SILTY SAND (SM); brown; moist; about 60 to 70%
fine SAND; about 30 to 40% fines.
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8

17.9

SILTY SAND (SM) (continued).

Poorly graded SAND (SP); dense; light brown/tan; dry
to moist; about 95% fine SAND; about 5% fines.

SILTY SAND (SM); dense; brown; moist; about 60 to
70% fine SAND; about 30 to 40% fines.

Poorly graded SAND with SILT (SP-SM); dense; tan;
moist; about 85 to 95% fine SAND; about 15 to 5%
fines; orange iron oxide.

SANDY SILT (ML); hard; brown; moist; about 40 to
50% fine SAND; about 50 to 60% low plasticity fines.

SILTY SAND (SM); very dense; brown; moist; about
60 to 70% fine SAND; about 30 to 40% fines.
Poorly graded SAND (SP); very dense; tan; moist;
about 95% fine SAND; about 5% fines.

SANDY SILT (ML); hard; brown; moist; about 30%
fine SAND; about 70% low plasticity fines.

SILTY SAND (SM); very dense; light brown/gray;
moist; about 55 to 60% fine SAND; about 40 to 45%
low plasticity fines.
Bottom of borehole at 41.3 ft bgs
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14.4
12.6

18.2

14.6

18.4

SILTY SAND (SM); very dense; yellowish red; moist;
about 63% coarse to fine SAND; about 37% low
plasticity fines.

Well-graded SAND (SW); very dense; reddish brown;
moist; about 95% coarse to fine, subrounded to
rounded SAND; about 5% fines.

Poorly graded SAND with SILT (SP-SM); very dense;
reddish brown; moist.

Brown; wet; about 90% coarse to fine SAND; about
10% fines.

Well-graded SAND with SILT (SW-SM); very dense;
brown; moist; about 80% coarse to fine SAND; about
20% fines.

SILTY SAND (SM); dense to very dense; light
yellowish brown; dry to moist; about 95% coarse to
fine, subrounded to rounded SAND; about 5% fines.

Well-graded SAND with SILT (SW-SM); very dense;
reddish brown; moist; about 95% coarse to fine,
subrounded to rounded SAND; about 5% fines.

Poorly graded SAND (SP); very dense; light gray;
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7.7

moist; about 95% fine SAND; about 5% fines.

Poorly graded SAND with SILT (SP-SM); dense; light
gray; moist; about 90% fine SAND; about 10% fines.

Very pale brown; iron oxide staining.

Very dense.

White; about 95% SAND; about 5% fines.

Bottom of borehole at 40.5 ft bgs
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16.3

11.1

11.3

SILTY SAND (SM); brown; moist; about 70% medium
to fine SAND; about 30% fines.

Poorly graded SAND with SILT (SP-SM); very dense;
brown; moist; about 90% medium to fine SAND;
about 10% fines.
SILTY SAND (SM); very dense; brown; moist; about
83% medium to fine SAND; about 17% fines.

Poorly graded SAND (SP); loose; brown; moist; about
95% medium to fine SAND; about 5% fines.

SANDY SILT (ML); brown; moist; about 70 to 80%
medium to fine SAND; about 20 to 30% fines.

Poorly graded SAND (SP); dense; tan; dry to moist.

Bottom of borehole at 16.5 ft bgs
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12.1

14

SILTY SAND (SM); loose; dark yellowish brown;
moist; about 59% medium to fine SAND; about 41%
fines.

Very dense; yellowish brown; well indurated.

Medium dense; trace coarse SAND.

Well-graded SAND (SW); medium dense; white;
moist; about 100% coarse to fine SAND.

Bottom of borehole at 16.5 ft bgs
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Poorly graded SAND with SILT (SP-SM); loose; dark
yellowish brown; moist; about 90% medium to fine,
subrounded SAND; about 10% fines.

SILTY SAND (SM); loose; yellowish brown; moist;
about 80% medium to fine SAND; about 20% fines.

Medium dense; brown.

Strong brown.

Bottom of borehole at 16.5 ft bgs
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DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Native Cuttings

BEGIN DATE: 2/2/2018
COMPLETION DATE: 2/2/2018

LOG OF BORING B21

SURFACE CONDITION:
CLIENT:
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WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1
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DEPTH OF BORING: 16.5 (ft)
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24.8

21.7

SILTY SAND (SM); loose; dark yellowish brown;
moist; about 80% fine SAND; about 20% fines; iron
oxide staining.

SANDY SILT (ML); hard; light yellowish brown; moist;
about 80% fine SAND; about 20% nonplastic, low
toughness fines.

SILTY SAND (SM); medium dense; light brownish
gray; moist; about 80% fine SAND; about 20% fines.

Poorly graded SAND with SILT (SP-SM); medium
dense; light brownish gray; moist; about 90% fine
SAND; about 10% fines.

Well-graded SAND (SW); medium dense; white;
moist to wet; about 100% coarse to fine SAND.

Light gray; wet; about 95% coarse to fine SAND;
about 5% fines.

Bottom of borehole at 16.5 ft bgs
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DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID, SPT
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Native Cuttings

BEGIN DATE: 2/2/2018
COMPLETION DATE: 2/2/2018

LOG OF BORING B22

SURFACE CONDITION:
CLIENT:

HAMMER EFFICIENCY: 77%

WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1

LOCATION: Turlock, CA

DEPTH OF BORING: 16.5 (ft)

SURFACE ELEVATION: 125 (ft)
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11

10.5

SILTY SAND (SM); loose; brown; moist; about 85%
fine SAND; about 15% fines.

SILT (ML); hard; light brownish gray; moist; about
100% nonplastic, low toughness fines.

Lean CLAY with SAND (CL); hard; strong brown;
moist; about 20% fine SAND; about 80% low
plasticity, low toughness fines.

SILTY SAND (SM); medium dense to dense; strong
brown; moist; about 80% fine SAND; about 20%
fines.

Yellowish brown.

Bottom of borehole at 18.0 ft bgs
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DRILLING CONTRACTOR: Geo-Ex Subsurface

DRILL RIG: CME55
HAMMER TYPE: 140
SAMPLER TYPE & SIZE: MCAL 2.4" ID, SPT
BOREHOLE DIAMETER: 4"
BACKFILL METHOD: Native Cuttings

BEGIN DATE: 2/2/2018
COMPLETION DATE: 2/2/2018

LOG OF BORING B23

SURFACE CONDITION:
CLIENT:

HAMMER EFFICIENCY: 77%

WATER DEPTH: N/A (ft)

PROJECT: SRWA

COUNTY: Stanislaus

LOGGED BY: SC

FIELD

DRILLING METHOD: Solid-Stem Auger

LABORATORY

PROJECT NO: 16-268.1

LOCATION: Turlock, CA

DEPTH OF BORING: 18 (ft)

SURFACE ELEVATION: 119 (ft)
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GEOTECHNICAL DATA REPORT CAInc 
Stanislaus Regional Water Authority – Regional Water Supply File: 16-268.1 
Stanislaus, California  June 27, 2018 
 

 

APPENDIX B 

Geotechnical Laboratory Test Results 



Sample ID & Description

Boring Number

Sample Depth (feet)

Material Description

Test Data

Specimen 2090 2081 2098

Exudation Pressure (psi) 200 650 330

Expansion Dial (.0001") 0 0 0

Expansion Pressure (psf) 0.0 0.0 0.0

Resistance 'R' Value 52 69 61

Moisture at test (%) 8 7.1 7.5

Dry density at test (pcf) 125.6 131.1 133.0

R Value at 300 psi exudation pressure

R Value by expansion pressure (TI=5.0)

R Value by Equillibrium 

Geocon Consultants, Inc.

3160 Gold Valley Drive, Suite 800 Project:

Rancho Cordova, California 95742 Location:

Telephone:  (916) 852-9118 Number:

Fax:  (916) 852-9132 Figure:

59

B1-1 (Bulk)

59

--

--

Brown Silty SAND

R Value By Exudation
Crawford 16-268.1/SRWA WTP

S9763-05-113
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Tested By:   JH   JH   LH   JH   JH Checked By: MR

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Depth: 4 Sample Number: B4-2A

Depth: 6 Sample Number: B4-3A

Depth: 14 Sample Number: B4-6A

Depth: 21.5 Sample Number: B4-8A

Depth: 16.5 Sample Number: B6-5A

GEOCON CONSULTANTS, INC.
Figure

0.2995 0.1067
0.2495 0.0833
0.1084
0.3840 0.1525 0.0837
0.6554 0.4150 0.3577 0.2619 0.1822 0.1464 1.13 2.83
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S9763-05- Crawford and Associates
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Sample ID & Description

Boring Number

Sample Depth (feet)

Material Description

Test Data

Specimen 2071 2100 2070

Exudation Pressure (psi) 240 375 310

Expansion Dial (.0001") 0 0 0

Expansion Pressure (psf) 0.0 0.0 0.0

Resistance 'R' Value 43 53 49

Moisture at test (%) 11.1 10.2 10.6

Dry density at test (pcf) 122.4 124.6 122.6

R Value at 300 psi exudation pressure

R Value by expansion pressure (TI=5.0)

R Value by Equillibrium 

Geocon Consultants, Inc.

3160 Gold Valley Drive, Suite 800 Project:

Rancho Cordova, California 95742 Location:

Telephone:  (916) 852-9118 Number:

Fax:  (916) 852-9132 Figure:

47

B5-1 (Bulk)

47

--

--

Brown Silty SAND

R Value By Exudation
Crawford 16-268.1/SRWA WTP

S9763-05-113
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Tested By: JH Checked By: MR

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Depth: 11.5 Sample Number: B10-4A

Depth: 6 Sample Number: B17-3A

Depth: 11.5 Sample Number: B18-7A

GEOCON CONSULTANTS, INC.
Figure
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S9763-05- Crawford and Associates
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Sample ID & Description

Boring Number

Sample Depth (feet)

Material Description

Test Data

Specimen 2054 2073 2111

Exudation Pressure (psi) 200 295 400

Expansion Dial (.0001") 0 0 0

Expansion Pressure (psf) 0.0 0.0 0.0

Resistance 'R' Value 54 62 71

Moisture at test (%) 10.1 9.2 8.8

Dry density at test (pcf) 124.2 125.7 124.4

R Value at 300 psi exudation pressure

R Value by expansion pressure (TI=5.0)

R Value by Equillibrium 

Geocon Consultants, Inc.

3160 Gold Valley Drive, Suite 800 Project:

Rancho Cordova, California 95742 Location:

Telephone:  (916) 852-9118 Number:

Fax:  (916) 852-9132 Figure:

R Value By Exudation
Crawford 16-268.1/SRWA WTP

S9763-05-113
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Sample ID & Description

Boring Number

Sample Depth (feet)

Material Description

Test Data

Specimen 2054 2073 2111

Exudation Pressure (psi) 310 170 325

Expansion Dial (.0001") 0 0 0

Expansion Pressure (psf) 0.0 0.0 0.0

Resistance 'R' Value 24 6 36

Moisture at test (%) 9.8 10.7 9.4

Dry density at test (pcf) 131.6 125.3 127.9

R Value at 300 psi exudation pressure

R Value by expansion pressure (TI=5.0)

R Value by Equillibrium 

Geocon Consultants, Inc.

3160 Gold Valley Drive, Suite 800 Project:

Rancho Cordova, California 95742 Location:

Telephone:  (916) 852-9118 Number:

Fax:  (916) 852-9132 Figure:

18

B17 (Bulk)

18

--

--

Brown Sandy lean Clay with gravel

R Value By Exudation
Crawford 16-268.1/SRWA WTP
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Sample ID & Description

Boring Number

Sample Depth (feet)

Material Description

Test Data

Specimen 2098 2095 2102

Exudation Pressure (psi) 150 220 325

Expansion Dial (.0001") 0 0 0

Expansion Pressure (psf) 0.0 0.0 0.0

Resistance 'R' Value 5 12 48

Moisture at test (%) 11.5 10.6 9.2

Dry density at test (pcf) 122.8 124.7 125.0

R Value at 300 psi exudation pressure

R Value by expansion pressure (TI=5.0)

R Value by Equillibrium 

Geocon Consultants, Inc.

3160 Gold Valley Drive, Suite 800 Project:

Rancho Cordova, California 95742 Location:

Telephone:  (916) 852-9118 Number:

Fax:  (916) 852-9132 Figure:

R Value By Exudation
Crawford 16-268.1/SRWA WTP

S9763-05-113
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 4400 Yankee Hill Road, Rocklin, CA  95677  |  (916) 419-4747 office  |  (916) 419-4774 fax

2118 Rheem Drive  |  Pleasanton, CA  94588  |  (925) 462-5151  office  |  (925) 462-5183

Project Name:

Project Location:

Sample Date: 2/26/2018

Test #
Sample 

Location
Fill Type

Liquid Limit 

(LL)

Plastic 

Limit (PL)

Plasticity 

Index (PI)
USCS

Reviewed by: Cassidy Bertsch, EIT Date: 3/2/2018

Title: Staff Engineer

Report Date: 3/2/2018

Description

---

ATTERBERG LIMITS
Test Performed in General Accordance with ASTM D 4318

CTS Job No. 12315

Client:
Crawford and Associates 

Inc.

SRWA

B2-3

B2-4

B6-4

B12-3

B20-3

0 NP NP NP

0 NP NP NP

0 NP NP NP

0 NP NP NP

NP NP NP ---

---

---

---

---

---

---

---

---
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Liquid Limit (LL)

Plasticity Chart

B2-3 B2-4 B6-4 B12-3 B20-3

OH or MHOH or MH

ML or OL

CH or OH

OH or MHOH or MH

ML or OL

CH or OH

CL-ML

OH or MH

CL or OL

OH or MH

ML or OL

CH or OH

CL-ML

Limitations
The materials tested was sampled and/or transported to our laboratory by parties other than CTS personnel.  This report therefore makes no representation of whether the sample tested was representative of the subject 
material
Testing was performed in accordance with the applicable test methods by qualified personnel.
Pursuant to applicable building codes and/or specifications, the results presented in this report are for the items listed herein and for the exclusive use of the Client and the registered design professional in responsible 
charge.  The results apply only to the samples tested and are not to be considered as a guarantee or warranty, express or implied.   In the event changes to the specifications (and/or materials) were made and not 
communicated to CTS, then CTS assumes no responsibility for the accuracy of pass/fail statements (meets/did not meet), if provided.



Project Name:
CAInc File No: 16-268.1

Date: 2/28/18
Technician: ETT

Method A

Max Particle 
Size (100% 

Passing)

Standard Sieve 
Size

Recommended 
Min Mass of 

Test 
Specimens

2 mm or less No. 10 20 g
4.75 mm No. 4 100 g
9.5 mm 3/8 " 500 g

19.0 mm 3/4 " 2.5 kg 
37.5 mm 1 1/2 " 10 kg
75.0 mm 3 " 50 kg

Sample No. B1-3 B5-2 B6-2 B9-3 B12-4
USCS Symbol SM SM SM SM ML

Depth (ft.) 8.5 6.5 4 6.5 11
Tare No. R8 R9 P5 R5 R14
Tare (g) 130.4 130.6 131.8 126.6 130.1

Dry Soil + Tare (g) 325.1 324.3 323.3 302.1 310
Dry Mass before  (g) 194.7 193.7 191.5 175.5 179.9
Dry Mass after  (g) 127.4 107.2 103.1 92.8 75.6

Percent Fines (%) 35 45 46 47 58

SRWA

200 Wash - ASTM D1140

Table from 6.2 of ASTM D1140

Notes:



Project Name:
CAInc File No: 16-268.1

Date: 3/1/18
Technician: ETT/KE

Method A

Max Particle 
Size (100% 

Passing)

Standard Sieve 
Size

Recommended 
Min Mass of 

Test 
Specimens

2 mm or less No. 10 20 g
4.75 mm No. 4 100 g
9.5 mm 3/8 " 500 g

19.0 mm 3/4 " 2.5 kg 
37.5 mm 1 1/2 " 10 kg
75.0 mm 3 " 50 kg

Sample No. B17-4 B18-3 B18-5 B18-8 B19-4
USCS Symbol SM SM SP-SM SP-SM SM

Depth (ft.) 7.8 3.5 8 14 6.1
Tare No. R3 R16 R20 P3 R10
Tare (g) 127.8 129 129.9 128 131.2

Dry Soil + Tare (g) 304.7 330.3 332.3 315.7 429.5
Dry Mass before  (g) 176.9 201.3 202.4 187.7 298.3
Dry Mass after  (g) 134.9 127.4 188.8 169.1 246.2

Percent Fines (%) 24 37 7 10 17

SRWA

200 Wash - ASTM D1140

Table from 6.2 of ASTM D1140

Notes:



Project Name:
CAInc File No: 16-268.1

Date: 3/1/18
Technician: KE/GL

Method A

Max Particle 
Size (100% 

Passing)

Standard Sieve 
Size

Recommended 
Min Mass of 

Test 
Specimens

2 mm or less No. 10 20 g
4.75 mm No. 4 100 g
9.5 mm 3/8 " 500 g

19.0 mm 3/4 " 2.5 kg 
37.5 mm 1 1/2 " 10 kg
75.0 mm 3 " 50 kg

Sample No. B20-2 B21-4
USCS Symbol SM SM

Depth (ft.) 4 11.5
Tare No. R4 R2
Tare (g) 126.9 126.4

Dry Soil + Tare (g) 310.7 325.3
Dry Mass before  (g) 183.8 198.9
Dry Mass after  (g) 108.1 158.0

Percent Fines (%) 41 21

SRWA Water Treatment Project

200 Wash - ASTM D1140

Table from 6.2 of ASTM D1140

Notes:



Initial Conditions at Start of Test

Sample ID (psf)

Shear Test Conditions

, degrees 33.0

c, psf 300

Project:

Location:

Number:

Figure:

2.375

7.8

111.9

1.00

2.375

1.00

7.8

338 890 2030

109.6

2.375

Sample Description

Test Results

Geocon Consultants, Inc.

Rancho Cordova, California 95742

Diameter (inch)

0.421

464

2.65

43.4

Direct Shear Strength Test (ASTM D3080)

8.00 6.74Strain at Failure (%)

Estimated Specific Gravity

7.6

112.7

Moisture Content (%)

0.421

947

Dry Density (pcf)

Crawford 16-268.1 SRWA WTP

1588

7.58

2.65

40.4

2.65

43.2Saturation (%)

Strain Rate (%/min)

Fax:  (916) 852-9132

Telephone:  (916) 852-9118 S9763-05-113

0.421

3160 Gold Valley Drive, Suite 800

Major Principle Stress at Failure (psf)

Sample ID

Material Description

Height (inch)

Sample Depth (feet)

B1-2

Yellowish brown Silty SAND with clay
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SHEAR STRENGTH



Initial Conditions at Start of Test

Sample ID (psf)

Shear Test Conditions

, degrees 27.1

c, psf 425

Project:

Location:

Number:

Figure:

Sample ID

Material Description

Height (inch)

Sample Depth (feet)

B21-3

Brown Silty SAND

1.00

Saturation (%)

Strain Rate (%/min)

Fax:  (916) 852-9132

Telephone:  (916) 852-9118 S9763-05-113

0.421

3160 Gold Valley Drive, Suite 800

Major Principle Stress at Failure (psf)

Moisture Content (%)

0.421

888

Dry Density (pcf)

Crawford 16-268.1 SRWA WTP

1450

7.58

2.65

41.5

2.65

47.8

Sample Description

Test Results

Geocon Consultants, Inc.

Rancho Cordova, California 95742

Diameter (inch)

0.421

611

2.65

54.6

Direct Shear Strength Test (ASTM D3080)

2.53 6.32Strain at Failure (%)

Estimated Specific Gravity

8.5

112.6

2.375

9.7

112.4

1.00

2.375

1.00

7.9

338 890 2030

110.0

2.375

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

0.0 1.0 2.0 3.0 4.0 5.0
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Initial Conditions at Start of Test

Sample ID (psf)

Shear Test Conditions

, degrees 29.5

c, psf 400

Project:

Location:

Number:

Figure:

Sample ID

Material Description

Height (inch)

Sample Depth (feet)

B14-3

Brown Silty SAND

1.00

Saturation (%)

Strain Rate (%/min)

Fax:  (916) 852-9132

Telephone:  (916) 852-9118 S9763-05-113

0.421

3160 Gold Valley Drive, Suite 800

Major Principle Stress at Failure (psf)

Moisture Content (%)

0.421

888

Dry Density (pcf)

Crawford 16-268.1 SRWA WTP

1548

4.63

2.65

31.3

2.65

43.9

Sample Description

Test Results

Geocon Consultants, Inc.

Rancho Cordova, California 95742

Diameter (inch)

0.421

621

2.65

33.7

Direct Shear Strength Test (ASTM D3080)

1.68 5.05Strain at Failure (%)

Estimated Specific Gravity

7.8

112.5

2.375

5.8

113.4

1.00

2.375

1.00

6.4

338 890 2030

107.2

2.375

0.0

0.5

1.0
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3.5

4.0
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Initial Conditions at Start of Test

Sample ID (psf)

Shear Test Conditions

, degrees 26.2

c, psf 750

Project:

Location:

Number:

Figure:

2.375

6.2

92.4

1.00

2.375

1.00

9.5

890 2030 4300

92.8

2.375

Sample Description

Test Results

Geocon Consultants, Inc.

Rancho Cordova, California 95742

Diameter (inch)

0.421

1174

2.65

20.9

Direct Shear Strength Test (ASTM D3080)

4.63 2.95Strain at Failure (%)

Estimated Specific Gravity

7.5

92.5

Moisture Content (%)

0.421

1726

Dry Density (pcf)

Crawford 16-268.1 SRWA WTP

2830

8.42

2.65

32.3

2.65

25.3Saturation (%)

Strain Rate (%/min)

Fax:  (916) 852-9132

Telephone:  (916) 852-9118 S9763-05-113

0.421

3160 Gold Valley Drive, Suite 800

Major Principle Stress at Failure (psf)

Sample ID

Material Description

Height (inch)

Sample Depth (feet)

B17-6

Yellowish brown Silty SAND
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Initial Conditions at Start of Test

Sample ID (psf)

Shear Test Conditions

, degrees 32.0

c, psf 550

Project:

Location:

Number:

Figure:

Sample ID

Material Description

Height (inch)

Sample Depth (feet)

B18-9

Yellowish brown Silty SAND

1.00

Saturation (%)

Strain Rate (%/min)

Fax:  (916) 852-9132

Telephone:  (916) 852-9118 S9763-05-113

0.421

3160 Gold Valley Drive, Suite 800

Major Principle Stress at Failure (psf)

Moisture Content (%)

0.421

1785

Dry Density (pcf)

Crawford 16-268.1 SRWA WTP

3254

5.05

2.65

65.3

2.65

52.0

Sample Description

Test Results

Geocon Consultants, Inc.

Rancho Cordova, California 95742

Diameter (inch)

0.421

1124

2.65

62.4

Direct Shear Strength Test (ASTM D3080)

2.11 5.47Strain at Failure (%)

Estimated Specific Gravity

10.8

106.7

2.375

12.1

109.2

1.00

2.375

1.00

18.0

890 2030 4300

95.6

2.375

0.0
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Initial Conditions at Start of Test

Sample ID (psf)

Shear Test Conditions

, degrees 37.5

c, psf 300

Project:

Location:

Number:

Figure:

2.375

4.2

105.4

1.00

2.375

1.00

4.4

338 890 2030

106.5

2.375

Sample Description

Test Results

Geocon Consultants, Inc.

Rancho Cordova, California 95742

Diameter (inch)

0.421

523

2.65

19.7

Direct Shear Strength Test (ASTM D3080)

7.16 8.00Strain at Failure (%)

Estimated Specific Gravity

4.6

107.6

Moisture Content (%)

0.421

1016

Dry Density (pcf)

Crawford 16-268.1 SRWA WTP

1844

4.21

2.65

20.9

2.65

22.8Saturation (%)

Strain Rate (%/min)

Fax:  (916) 852-9132

Telephone:  (916) 852-9118 S9763-05-113

0.421

3160 Gold Valley Drive, Suite 800

Major Principle Stress at Failure (psf)

Sample ID

Material Description

Height (inch)

Sample Depth (feet)

B10-3

Yellowish brown Silty SAND

1.00

0.0

0.5

1.0
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Initial Conditions at Start of Test

Sample ID (psf)

Shear Test Conditions

, degrees 34.6

c, psf 365

Project:

Location:

Number:

Figure:

2.375

11.7

116.7

1.00

2.375

1.00

11.8

338 890 2030

116.9

2.375

Sample Description

Test Results

Geocon Consultants, Inc.

Rancho Cordova, California 95742

Diameter (inch)

0.211

582

2.65

74.3

Direct Shear Strength Test (ASTM D3080)

8.00 3.37Strain at Failure (%)

Estimated Specific Gravity

11.6

118.2

Moisture Content (%)

0.211

986

Dry Density (pcf)

Crawford 16-268.1 SRWA WTP

1765

2.53

2.65

75.5

2.65

76.6Saturation (%)

Strain Rate (%/min)

Fax:  (916) 852-9132

Telephone:  (916) 852-9118 S9763-05-113

0.211

3160 Gold Valley Drive, Suite 800

Major Principle Stress at Failure (psf)

Sample ID

Material Description

Height (inch)

Sample Depth (feet)

B7-2

Brown Sandy SILT

1.00
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Initial Conditions at Start of Test

Sample ID (psf)

Shear Test Conditions

, degrees 25.4

c, psf 750

Project:

Location:

Number:

Figure:

2.375

12.3

107.8

1.00

2.375

1.00

10.8

890 2030 4300

102.8

2.375

Sample Description

Test Results

Geocon Consultants, Inc.

Rancho Cordova, California 95742

Diameter (inch)

0.421

1213

2.65

60.9

Direct Shear Strength Test (ASTM D3080)

2.11 3.79Strain at Failure (%)

Estimated Specific Gravity

10.6

108.4

Moisture Content (%)

0.421

1657

Dry Density (pcf)

Crawford 16-268.1 SRWA WTP

2820

4.63

2.65

47.0

2.65

53.5Saturation (%)

Strain Rate (%/min)

Fax:  (916) 852-9132

Telephone:  (916) 852-9118 S9763-05-113

0.421

3160 Gold Valley Drive, Suite 800

Major Principle Stress at Failure (psf)

Sample ID

Material Description

Height (inch)

Sample Depth (feet)

B4-7

Olive brown Clayey SAND
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Initial Conditions at Start of Test

Sample ID (psf)

Shear Test Conditions

, degrees 31.7

c, psf 400

Project:

Location:

Number:

Figure:

Sample ID

Material Description

Height (inch)

Sample Depth (feet)

B23-2

Brown Silty SAND

1.00

Saturation (%)

Strain Rate (%/min)

Fax:  (916) 852-9132

Telephone:  (916) 852-9118 S9763-05-113

0.421

3160 Gold Valley Drive, Suite 800

Major Principle Stress at Failure (psf)

Moisture Content (%)

0.421

1006

Dry Density (pcf)

Crawford 16-268.1 SRWA WTP

1627

2.53

2.65

43.8

2.65

48.5

Sample Description

Test Results

Geocon Consultants, Inc.

Rancho Cordova, California 95742

Diameter (inch)

0.421

562

2.65

47.6

Direct Shear Strength Test (ASTM D3080)

1.68 1.26Strain at Failure (%)

Estimated Specific Gravity

7.8

116.1

2.375

7.9

114.7

1.00

2.375

1.00

7.6

338 890 2030

113.4

2.375

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

0.0 1.0 2.0 3.0 4.0 5.0

S
h

e
a
r 

S
tr

e
s
s
 (

k
s
f)

Normal Stress (ksf)

SHEAR STRENGTH




