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Subject: Storm Water Information Handout 
 

 

Please include the following information into Supplemental Project Information: 

 

1. Groundwater Elevations: According to Geo-technical Design Report for Retaining Walls 

dated September 9, 2011, groundwater elevation in this project site is approximately  10 

feet below ground surface on the west side of the I-5 and is approximately 10 to 37 feet 

below ground surface on the existing freeway and on the east side of the I-5. 

Comprehensive Site Assessment Report for Chevron Service Station (west of I-5, 26988 

Ortega Highway) dated December 20, 2010 indicates that groundwater elevations range 

from 20.4 ft to 35.5 ft below top of well casing.  Site Investigation Report for Chevron 

Service Station (east of I-5, 27112 Ortega Highway) dated June 30, 2011 indicates that 

groundwater elevations range from 20.9 ft to 21.0 ft below ground surface.  Site 

Conceptual Model for 76 Service Station (east of I-5m 27164 Ortega Highway) dated 

September 3, 2009 indicates that groundwater elevation range from13.3 ft to 36.45 ft 

below top of well casing.  Therefore, dewatering will be expected during the drilling 

process for the CIDH sign foundations, retaining wall installation, culvert box 

extensions/drainage system modifications, pile driving for bridge abutment foundations 

etc.   

2. Groundwater Contamination: Groundwater on the western side of I-5, under the Chevron 

gasoline station (26988 Ortega Highway) and the adjacent Burger King restaurant was 

found to contain elevated MTBE concentrations, as well as concentrations of TPH as 

gasoline, and benzene (Delta Group, 2000, Comprehensive Site Assessment Report 2010 

and Quarterly Monitoring Report 2011).   Groundwater on the eastern side of I-5 under 

the Chevron gasoline station (27112 Ortega Highway) was also found to contain MTBE 

concentrations and TPH as gasoline concentrations.  (Site Investigation Report, 2011).  

Therefore, the extracted groundwater during construction activities within the project 

limit is likely to be contaminated.   

3. Discharge Extracted Groundwater: Any discharges of extracted groundwater must meet 

San Diego RWQCB General Waste Discharge Requirements (NPDES No. CAG919002, 

Order No. R9-2008-0002) (Attachment 1) and Enrollment Letter (Attachment 2).  If the 
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concentrations of extracted groundwater exceed the Permit requirements, it must be 

disposed of appropriately as directed per non-standard SSP prepared by Environmental 

Engineering Unit. 

4. The following critical Construction Site BMPs should be implemented during the 

construction: 

 

a. Temporary Gravel Bag Berm 

b. Temporary Fiber Rolls 

c. Temporary Silt Fence 

d. Temporary Hydraulic Mulch (Bonded Fiber Matrix) 

e. Temporary Concrete Washout Bin 

f. Temporary Drainage Inlet Protection 

g. Temporary Construction Entrance 

h. Street Sweeping 

 

You may contact Grace Pina-Garrett at (949) 724-2189 with any questions you may have 

regarding this information handout.  

 

 

Attachment 1: Order No. R9-2008-0002, NPDES No. CAG919002: General Waste Discharge 

Requirements for Discharges from Groundwater Extraction and Similar 

Discharges to Surface Waters within the San Diego Region Except for San Diego 

Bay (WDR). 

 

Attachment 2: Enrollment Letter. 
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GENERAL WASTE DISCHARGE REQUIREMENTS 
FOR DISCHARGES 

Governor 

FROM GROUNDWATER EXTRACTION AND SIMILAR DISCHARGES 
TO SURFACE WATERS WITHIN THE SAN DIEGO REGION 

EXCEPT FOR SAN DIEGO BAY (WDR) 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

A Discharger, as described in the following table that has complied with the 
requirements for coverage under this General "Waste Discharge Requirements" (WDR), 
is subject to waste discharge requirements, once permit coverage is effective, as set 
forth in this WDR. 

Dischargers 

Any person with discharges from ground water extraction activities to surface waters within the 
San Diego Region, except for San Diego Bay that do not cause, have the reasonable potential 
to cause, or contribute to an instream excursion above any applicable State or federal water 
quality objectives/criteria or cause acute or chronie toxicity in the receiving water. 

This WDR was adopted by the Regional Board on: March 12, 2008 

This WDR shall become effective on: March 12, 2008 

This WDR shall expire on: March 12, 2013 

The U.S. Environmental Protection Agency and the California Regional Water Quality Control Board, San 
Diego Region have classified these discharges as minor discharges. 

IT IS HEREBY ORDERED that Order No. 2001-96 is rescinded upon the effective date 
of this WDR except for enforcement purposes, as specified elsewhere in this Order, 
and; in order to meet the provisions contained in Division 7 of the California Water Code 
and regulations adopted therein, and the provisions of the federal Clean Water Act, and 
regulations and guidelines adopted therein, Dischargers shall comply with the 
requirements in this WDR. 

I, John H. Robertus, Executive Officer, do hereby certify the following is a full, true, and 
correct copy of an Order adopted by the California Regional Water Quality Control 

-- --~-------Board-, SanDiegoRegionon--March~ 

John H. Robertus, Executive Officer 

California Environmental Protection Agency 

Recycled Paper 
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THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

I. DISCHARGE INFORMATION 

A. Groundwater Extraction 
Existing and proposed discharges of groundwater extraction waste to surface 
waters within the San Diego Region from construction groundwater extraction, 
foundation groundwater extraction and groundwater extraction related to 
groundwater remediation cleanup projects (collectively groundwater extraction): 

1. Result from similar operations (all involve extraction and discharge of 
groundwater); 

2. Are the same type of wastes (all are groundwater containing or potentially 
containing petroleum hydrocarbons, solvents, or other pollutants); 

3. Require similar effluent limitations for the protection of the beneficial uses of 
similar receiving waters; 

4. Require similar monitoring; and 
5. Are more appropriately regulated under a general permit rather than 

individual permits. 

II. PERMIT INFORMATION . 

A. Application 
To obtain coverage under this WDR a Discharger must submit the following to 
the California Regional Water Quality Control Board, San Diego Region 
(Regional Board): 

1. A Notice of Intent (NO I), including the following information: 
a. Owner and Operator name; 
b. Owner and Operator address; 
c. Owner and Operator telephone number; 
d. Site name 
e. Site address 
f. Type of discharges; 
g. Name of receiving waterbody and conveyance(s); 

2. An initial sampling and monitoring report; 
3. A project map(s) that shows the essential features of the groundwater 

extraction system within the Regional Board boundary, and the 
corresponding surface water or storm drain to which water will be 
discharged; and 

4. Payment of the application fee, equal to the first annual fee, made payable 
to "SWRCB." 

The NOI form is included within this WDR package as Attachment B. 

DISCHARGE INFORMATION 4 



DISCHARGES FROM GROUNDWATER 
EXTRACTION TO SURFACE WATERS IN 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

The WDR NOI, including, map(s), the application fee, and other attachments, 
must be submitted to the following address: 

CRWQCB - San Diego Region 
9174 Sky Park Court, Suite 100 
San Diego, CA 92123 

Attn: Groundwater Extraction to San Diego Region 
Core Regulatory Unit 
NOTICE OF INTENT 

B. Coverage 
Permit coverage will be effective when all of the following have occurred: · 
1. The Discharger has submitted a complete NOI application (including initial 

sampling and monitoring report), as determined by the Regional Board; and 
2. The Regional Board issues the Discharger's a Notice of Enrollment, which 

includes the discharge flow limit, any additional or increase in monitoring due 
to specific circumstances of the discharge, and any other additional 
requirements. 

3. Current dischargers enrolled in Order No. 2001-96 shall re-enroll no later than 
365 days after adoption of this WDR, each discharger currently enrolled in 
Order No. 2001-96 shall continue to comply with Order No. 2001-96 until 
obtaining permit coverage under this WDR. 

C. Eligibility Criteria 
This WDR is intended to cover all discharges of groundwater extraction wastes to 
surface waters within the San Diego Region Except San Diego Bay, from 
groundwater extraction due to construction and other groundwater extraction 
activities regardless of volume, including discharges less than 100,000 gallons 
per day. Dischargers must meet the following criteria to be subject to waste 
discharge requirements by this WDR: 

1. The discharge of extracted groundwater due to groundwater extraction 
activities is discharged to surface waters within San Diego Region except San 
Diego Bay; 

2. Pollutant concentrations in the discharge comply with the Discharge 
Specifications of this WDR. · 

This WDR does not cover: 

STORM WATER- Storm water runoff due __ tQ_CQn~tD.J_e_ttQn acliviti~~, __ Th_~_$? ______________________ _ 
activities may be covered under the statewide general NPDES permit for storm 
water discharges associated with construction activities (CAS000002), the 
statewide general NPDES permit for storm water runoff associated with small 
linear underground/overhead construction projects (CAS000005), and/or Clean 
Water Act (CWA) Section 401 Water Quality Certifications. 

PERMIT INFORMATION· 5 
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SANITARY SEWER- Discharges to a sanitary sewer. These discharges do not 
need coverage under the NPDES Program. Contact the agency controlling the 
sanitary sewer for approval prior to discharging to its conveyance system. 

UTILITY VAULTS- Discharges from utility vaults and underground structures. 
These activities may be covered under the statewide general NPDES permit for 
discharges from utility vaults and underground structures to surface water Order 
No. 2006-0008-DWQ (CAG990002). 

HYDROSTATIC/ POTABLE WATER- Discharges from drinking water well 
development. These discharges are covered under Order No. R9-2002-0020 
(CAG679001 ). 

D. Discharge to a Municipal Separate Storm Sewer System (MS4) 
Prior to discharging into an MS4, the Discharger shall demonstrate alternatives to 
discharging extracted groundwater waste into an MS4 and why it is technically or 
economically infeasible to implement these alternatives. 

Without prior approval from the appropriate local agency with jurisdiction over the 
MS4, the discharger shall not discharge extracted groundwater waste under this 
WDR into an MS4. 

Local agencies responsible for operating the MS4s may not passively receive 
and discharge pollutants from third parties. By providing free and open access to 
an MS4 that conveys discharges to waters of the U.S., the MS4 operator 
esse.ntially accepts responsibility for discharges into the MS4 that it does not 
prohibit or control. These discharges may cause or contribute to a condition of 
contamination or a violation of water quality standards. 

Therefore, at least 30 days prior to initiating an extracted groundwater discharge 
to an MS4, the Discharger shall notify and receive authorization from the 
appropriate local agency with jurisdiction over the MS4. This requirement 
encourages communication between Dischargers enrolled under this WDR and 
local agencies responsible for MS4s in an effort to reduce misunderstandings 
and concerns over the types of discharges covered by this WDR. 

E. Termination of Discharges 
Dischargers shall submit a written request referred to as a "Notice of Termination 
(NOT)" to this Regional Board when coverage under this WDR is no longer 
required. The NOT letter constitutes a notice that the owner (and his/her agent) 
of the site has ceased the discharge of ground water associated with the 
groundwater extraction activities at the site·under this WDR. 

1· ............................. ~=s~~6;s~~~~~i~~!~~i~:~£~~~:i~~il~)~~~~~~~~~~~:u~~fe~~£ :~: . .. . .............. . 
Regional Board when enrolled in the WDR, the name and address of the owner, 
and be signed and dated by the owner in accordance with the signatory 
requirements of the WDR. The Discharger shall continue to comply with the 
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requirements of the WDR until the Regional Board approves the NOT. Submittal 
of a NOT letter does not guarantee termination. Approval of the NOT does not 
relieve the Discharger's responsibility for paying any applicable outstanding 
invoices of annual fees as a result of enrollment under this WDR, nor does it 
relieve the Discharger from enforcement from existing violations. 

F. Re-Enrollment of Renewed Permit 
Dischargers enrolled under previous General Permit Order No. 2001-96 that plan 
on continuing their discharge, must re-enroll by submitting an NOI to obtain 
coverage under this WDR. Re-enrollees shall re-enroll no later than 365 days 
after the date of adoption of this WDR to achieve compliance with the new 
effluent limitations and criteria established by this WDR. 

G. Transferring Ownership 
Enrollment under the WDR for a specific project is not transferable. In the event 
of any change in ownership of land or waste discharge facilities presently owned 
by the enrolled Discharger, the Discharger must notify the new succeeding owner 
of the existence of this WDR by letter 120 days prior to property transfer, a copy 
of which must be immediately forwarded to the Regional Board office. 
Additionally, the Discharger must submit a NOT to the Regional Board. The new 
succeeding owner must submit a new NOI in application of enrollment under this 
WDR. 

Ill. Findings 
The Regional Board finds: 

A. Background 
This WDR supersedes Order No. 2001-96. The NPDES No. CAG919002 

. remains the same. Dischargers enrolled under previous Order No. 2001-96 must 
obtain coverage under this new WDR to continue their discharge subject to 
waste discharge requirements in this WDR. 

B. Discharge Subject to Waste Discharge Requirements 
To be subject to waste discharge requirements in this WDR for continued and 
future discharge to waters of the United States, Dischargers must submit an NOI 
and obtain coverage in order to be regulated under this WDR as provided in 40 
CFR section 122.28 (b)(2). 

C. Discharge Description 
Existing and proposed discharges of groundwater extraction waste to surface 
waters within the San Diego Region except San Diego Bay from construction 
groundwater extraction, foundation groundwater extraction and groundwater 

· ·---~~~-~--~-~extraction·related·to·grcrundw~ater·remediatiorr-(collectively-referredto·as···-- ·----~- ·----------~--

Groundwater Extraction). 

FINDINGS 7 
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D. Legal Authorities 

These waste discharge requirements are issued pursuant to Sections 13263 and 
13377 of the California Water Code (CWC). The Regional Board shall prescribe 
requirements as to the nature of any proposed discharge and shall issue waste 
discharge requirements which apply and ensure compliance with all applicable 
provisions of the Federal Water Pollution Control Act, also referred as the Clean 
Water Act (CWA). 

These waste discharge requirements issued by the Regional Board shall also 
serve as an NPDES permit for point source discharges from groundwater 
extraction waste to surface waters within· the San Diego Region except San 
Diego Bay. 

States may request authority to issue general NPDES permits pursuant to 40 
CFR section 122.28. On June 8, 1989, the California State Water Resources 
Control Board (State Board) submitted an application to US EPA requesting 
revisions to its NPDES Program in accordance with 40 CFR sections 122.28, 
123.62, and 403.10. The application included a request to add general permit 
authority to its approved NPDES Program. On September 22, 1989, USEPA, 
Region 9, approved the State Board's request and granted authorization for the 
State of California to issue general NPDES permits. 

E. Background and Rationale for Requirements 
The Regional Board developed the requirements in this WDR based on 
information submitted as part of the applications for several like agencies, 
individuals, and entities, through monitoring and reporting programs, and through 
special studies. Attachments A through F, which contain background information 
and rationale for WDR requirements, are hereby incorporated into this WDR and 
constitute part of the Findings for this WDR. 

F. California Environmental Quality Act (CEQA) 
This action to adopt a NPDES permit is exempt from the provisions of CEQA 
(Public Resources Code section 21100, et seq.) in accordance with CWC section 
13389. 

G. Technology-Based Effluent Limitations (TBELs) 
Permits shall include applicable TBELs and standards. (40 CFR § 122.44(a)). 
This WDR does not include numeric-TBELs because USEPA has not 
promulgated effluent limitation guidelines for groundwater extraction. 

H. Water Quality-Based Effluent Limitations (WQBELs) 
-- · -- ----·-rermits shall inclUde WQBELs-toattain and maintain·"Erpplicable·nmtretic·arrd·--- ------ ···- ----------

narrative water quality criteria to protect the beneficial uses of the receiving 
water. (40 CFR § 122.44(d)). Where numeric water quality criteria have not 
been established, WQBELs may be established using USEPA CWA section 
304(a)criteria guidance, proposed State criteria or a State policy interpreting 
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narrative criteria supplemented with other relevant information, or an indicator 
parameter. (40 CFR § 122.44(d)). 

I. Water Quality Control Plan 
The Regional Board's Water Quality Control Plan for the San Diego Basin 
(hereinafter Basin Plan) designates beneficial uses, establishes water quality 
objectives, and contains implementation programs and policies to achieve those 
objectives for all waters addressed through the Basin Plan. The Basin Plan was 
adopted by the Regional Board on September 8, 1994, and was subsequently 
approved by the State Board on December 13, 1994. Subsequent revisions to 
the Basin Plan have also been adopt~d by the Regional Board and the State 
Board. 

In addition, State Board Resolution No. 88-63 establishes state policy that all 
waters, with certain exceptions, should be considered suitable or potentially 
suitable for municipal and domestic supplies. Requirements of this WDR 
specifically implement the applicable provisions of the Basin Plan and State 
Board policy. 

J. National Taxies Rule (NTR) and California Taxies Rule (CTR) 
The US EPA adopted the NTR on December 22, 1992, which was amended on 
May 4, 1995, and November 9, 1999. The CTR was adopted by USEPA on May 
18, 2000, and amended on February 13, 2001. These rules include water quality 
criteria for priority pollutants and are applicable to these discharges. 

K. State Implementation Policy 
On March 2, 2000, the State Board adopted the Policy for Implementation of 
Taxies Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California (State Implementation Policy or SIP). The SIP became effective on 
April 28, 2000, with respect to the priority pollutant criteria promulgated for 
California by USEPA through the NTR and to the priority pollutant objectives 
established by the Regional Boards in their Basin Plans, with the exception of the 
provision on alternate test procedures for individual discharges that have been 
approved by the USEPA Regional Administrator. The alternate test procedures 
provision became effective on May 22, 2000. The SIP became effective on May 
18, 2000. The SIP includes procedures for determining the need for WQBELs 
and for calculating WQBELs. The SIP also requires Dischargers to submit 
sufficient data to make the determination, and if necessary to calculate the 
WQBELs. The State Board adopted amendments to the SIP on February 24, 
2005, that became effective on July 13, 2005. The SIP establishes 
implementation provisions for priority pollutant criteria and objectives, and 
provisions for chronic toxicity control. Requirements of this WDR implement the 

-- -·----··- -. ··-··--- -·-· -·-- . -·-· -··SIp:··--··----··-· ·-·- -·---·--· ... --- ·--- -·- ·- -··-- - ----·- - ... ·- ··-··· --·- . ·-··· -···-- --··- -·· ···- .. ---. ---···---- ·-·--- ... ···-··· --··-·-·· ----·· ----- ··-· ·-· ····-· ·---··- ···- -·-···-- . 

L. Compliance Schedules and Interim Requirements 
Current dischargers enrolled in Order No. 2001-96 shall re-enroll no later than 
365 days after adoption of this WDR, each discharger currently enrolled in Order 
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No. 2001-96 shall continue to comply with Order No. 2001-96 until obtaining 
permit coverage under this WDR. 

M. Antidegradation Policy 
Section 131.12 of 40 CFR requires that State water quality standards include an 
antidegradation policy consistent with the federal policy. The State Board 
established California's antidegradation policy in State Board Resolution No. 68-
16. Resolution No. 68-16 incorporates the federal antidegradation policy where 
the federal policy applies under federal law. Resolution No. 68-16 requires that 
existing quality of waters be maintained unless degradation is justified based on 
specific findings. The Regional Boards' Basin Plans implement, and incorporate 
by reference, both the State and federal antidegradation policies. As discussed 
in detail in the Fact Sheet, the permitted discharges are consistent with the 
antidegradation provision of 40 CFR section 131.12 and State Board Resolution 
No. 68-16. 

N. Anti-Backsliding Requirements 
Sections 402(o)(2) and 303(d)(4) of the CWA and federal regulations of 40 CFR 
section 122.44(1) prohibit backsliding in NPDES permits. These anti-backsliding 
provisions require effluent limitations in a reissued permit to be as stringent as 
those in the previous permit, with some exceptions where limitations may be 
relaxed. All effluent limitations in this WDR are at least as stringent as the 
effluent limitations in the previous Order. 

0. Monitoring and Reporting 
Section 122.48 of 40 CFR requires that all NPDES permits specify requirements 
for recording and reporting monitoring results. Sections 13267 and 13383 of the 
CWC authorize the Regional Boards to require technical and monitoring reports. 
The Monitoring and Reporting Program (MRP) establishes monitoring and 
reporting requirements to implement federal and State requirements. This MRP 
is provided in Attachment E. 

P. Standard and Special Provisions 
Standard Provisions, which in accordance with 40 CFR sections 122.41 and 
122.42 apply to all NPDES discharges and must be included in every NPDES 
permit, are provided in Attachment D. The Regional Board has also included in 
this WDR special provisions applicable to the enrolled Dischargers. A rationale 
for the special provisions contained in this WDR is provided in the attached Fact 
Sheet (Attachment F). 

Q. Notification of Interested Parties 
The Regional Board has notified the Dischargers, interested agencies and 

···· · - ··· ··-··-· ---···persons of its intenno·prescribe WDRs for the·sedischarges·;-and has· provided·········-··· --·-······ ·· 
them with an opportunity to submit their written comments and 
recommendations. Notification details are· provided in the Fact Sheet 
(Attachment F) of this WDR. 

FINDINGS 10 
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THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

R. Consideration of Public Comment 
The Regional Board, in a public meeting, heard and considered all comments 
pertaining to the discharges. Details of the Public Hearing are provided in the 
Fact Sheet of this WDR. 

S. Alaska Rule 
On March 30, 2000, USEPA revised its regulation that specifies when new and 
revised State and Tribal water quality standards (WQS) become effective for 
CWA purposes (40 CFR section 131.21, 65 FR 24641, April27, 2000). Under 
the revised regulation (also known as the Alaska_ rule), USEPA must approve 
new and revised standards submitted to USEPA after May 30, 2000, before 
being used for CWA purposes. The final rule also provides that standards 
already in effect and submitted to USEPA by May 30, 2000, may be used for 
CWA purposes, whether or not approved by USEPA. 

T. Ocean Plan 
In order to protect the beneficial uses of receiving waters from excessive 
concentrations of pollutants as a result of groundwater extraction waste 
discharges, this Order does not provide for a mixing zone or a zone of initial 
dilution except when the discharge is to the surf zone. This Order allows initial 
dilution of 3 in a surf zone. , 

IV. Discharge Prohibitions 

A. The discharge of wastewater at a location, or in a manner different from that 
described in the Findings, NO I, or Notice of Enrollment letter from the Regional 
Board is prohibited. 

B. The discharge of wastewater shall not create or cause conditions of nuisance or 
pollution. 

C. The discharge shall not cause, have a reasonable potential to cause, or 
contribute to an in-stream excursion above any applicable criterion promulgated 
by USEPA pursuant to section 303 of the CWA, or water quality objective 
adopted by the State or Regional Boards. 

D. The discharge of waste to areas designated by the State Board as being of 
special (ASBS) biological significance is prohibited. Discharges shall be located 
a sufficient distance from such designated areas to assure maintenance of 
natural water quality conditions in these areas. 

E. The discharge of groundwater extraction wastes from a specific site in excess of 
- -- -- ------- ------------the flowrate specified· in the· Notice· of Enrollment from the--Regional Board is-· ------ -- --- ----- - --- ---

prohibited, unless the enrollee obtains a revised discharge Notice of Enrollment 
authorizing an increased flowrate. 

F. The addition of pollutants to extracted groundwater to be discharged to surface 
waters within the San Diego Region except San Diego Bay is prohibited. The 

DISCHARGE PROHIBITIONS 11 
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only exception to this prohibition is that chemicals may be added to extracted 
groundwater to control biofouling in treatment systems, provided that extracted 
groundwater discharged meets the effluent limitations for such chemicals 
established by this WDR and in the discharge Notice of Enrollment issued by the 
Regional Board.. · 

G. The discharge of groundwater extraction wastes to surface waters within the San 
Diego Region except San Diego Bay is prohibited unless an NOI has been 
submitted, and the Regional Board has provided the Discharger with a written 
Notice of Enrollment identifying the discharge subject to waste discharge 
requirements. 

H. The discharge of groundwater extraction wastes from a groundwater remediation 
operation after the date groundwater has been remediated to the satisfaction of 
the Regional Board is prohibited. 

I. Compliance with Discharge Prohibitions contained in the Basin Plan is also 
required as a condition of this WDR. 

J. Discharges of wastes in a manner, or to a location which have not been 
specifically regulated by waste discharge requirements of this WDR are 
prohibited. 

K. The discharge of any radiological, chemical, or biological warfare agent, or high 
level radiological waste is prohibited. 

L. The dumping or deposition, from shore, of oil, garbage, trash, or other solid 
municipal, industrial, or agricultural waste directly into waters subject to tidal 
action or adjacent to waters subject to tidal action in any manner which may 
permit it to be washed into waters subject to tidal action is prohibited. 

M. The dumping or deposition ofchemical agents or explosives into waters subject 
to tidal action is prohibited. 

V. Effluent Limitations and Discharge Specifications 

A. Effluent Limitations 
Summary of Water Quality-Based Effluent Limitations 
Discharge Point 
Summary of Water Quality-based Effluent Limitations Table 

The discharge of groundwater extraction waste to Mission Bay, Oceanside Harbor, Del 
Mar Boat Basin, or Dana Point Harbor shal) not contain pollutants in excess of the 
following effluent limitations: 

12 
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General/Inorganic I Biological 

Parameter Units 
AMEL 

Settleable Solids mi/L 1.ooP 

Total Suspended 
mg/L 30 AB 

Solids 

Hydrogen Sulfide ~g/L 2 AB 

·Total Residual 
~g/L Chlorine -

Acute Toxicity Tua 

Chronic Toxicity Tuc 

MPN/ 
Total Coliform 100 ml 

MPN/ 
Fecal Coliform 100 ml 

AWEL 

1.5 OP 

-

-

-

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

Effluent Limitations 

MDEL Instantaneous 6-Month 
Maximum Median 

- 3.0 OP -

- 50 AB -

4 AB 10 AB -
8 OP 60 OP 2 OP 

0.3 OP 

1.0 OP 

1000.0 AB 

2QQ.Q AB 

pH Units Within limit of 6.0 to 9.0 at all times oP 

Effluent Limitations 
Parameter Units 

AMEL AWEL MDEL Instantaneous 6-Month 
Minimum Median 

Dissolved Oxygen mg/L > 5.0 AB 
(DO) 

Petroleum 
Effluent Limitations 

Parameter Units 
AMEL AWEL MDEL Instantaneous 6-Month 

Maximum Median 

MTBE ~g/L 5 DHS 

Benzene ~g/L - - - 5 AB -
Ethylbenzene ~g/L - - - 5 AB -
Toluene ~g/L - - - 5 AB -
Xylene ~g/L - - - 5 AB -
Total Petroleum 

mg/L 0.5 AB 
Hydrocarbons - - - -

Metals 
Effluent Limitations 

Parameter Units 
AMEL MDEL Instantaneous 6-Month 

Maximum Median 

Tributyltin (TBT) ~g/L 0.0014 OP 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 13 
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Organics 

Parameter Units 
AMEL 

Phenolic 
Compounds (non- 1-Jg/L -
chlorinated) 
Chlorinated 

1-Jg/L 0.025 CTR 
Phenolics 
1,1,2,2-
tetrachlorethane 1-Jg/L 2.3 OP 

(PCA) 

1 '1 '1-
trichloroethane 1-Jg/L 5.4E5 OP 

(TCA) 
1,1 ,2-
trichloroethane 1-Jg/L 9.4 OP 

(TCA) 
1,2-

1-Jg/L 28 OP 
dichloroethane 
Tetrachloroethyle 

1-Jg/L 2.0 OP 
ne (PCE) 
Trichloroethylene 

1-Jg/L 27 OP 
(TCE) 

Vinyl chloride 1-Jg/L 36 OP 

Carbon 
1-Jg/L 0.90 OP 

tetrachloride 
Base/Neutral 
Organic 1-Jg/L 
Compounds 

Parameter Units 
AMEL 

Ammonia (as N) 1-Jg/L 

Endosulfan ng/L -

HCH ng/L -

Dichloromethane 1-Jg/L 450 OP 

Halomethanes 1-Jg/L -

PAHs ng/L 8.8 OP 

TCDD 
pg/L 0.0039 OP 

Equivalents 

Effluent Limitations 

MDEL 
Instantaneous 

Maximum 

120 OP 300 OP 

0.049 CTR . 10 OP 

- -

- -

- -

- -

- -

- -
- -

- -

10 AB 

Effluent Limitations 

MDEL 
Instantaneous 

Maximum 

2400 OP 6000 OP 

18 OP 27 OP 

8 OP 12 OP 

- 5 AB 

- 5 AB 

- -

- -

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 

ORDER NO. R9-2008-0002 
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6-Month 
Median 

30 OP 

1 OP 

-

-

-

-
_. 

-

-
-

6-Month 
Median 

600 OP 

9 OP 

4 OP 

-
-
-
-

14 
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Effluent Limitations 
Parameter Units 

AMEL MDEL 
Instantaneous . 6-Month 

Maximum Median 

Turbidity !Jg/L 75 OP 2.2 CTR 225 -

Effluent Limitations 
Parameter Units 

AMEL AWEL Instantaneous 6-Month 
Minimum Median 

Turbidity NTU 75 OP 100 OP 225 OP -

Turbidity 
NTU 

Shall not exceed the turbidity of the receiving 
water. AB 

126 Priority Pollutants from "Inland Surface Waters" 

2. DISCHARGES TO LAGOONS/ESTUARIES 

The discharge of groundwater extraction waste discharges to saline lagoons (only Buena Vista 
Lagoon is fresh water) and estuaries of the region shall not contain pollutants in excess of the 
following effluent limitations: 

Includes limits to the Bays and Harbors Limitations 

Effluent Limitations 
Parameter Units 

AMEL MDEL Instantaneous 6-Month 
Maximum Median 

Total Nitrogen mg/L - - 2.0 AB 1.0 AB 

Total Phosphorus mg/L - - .0.2 AB 0.1 AB 

pH Units Within limit of 7.0 to 8.5 at all times AB 

All Parameters and Effluent Limitations from "Bays and Harbors" 

3. DISCHARGES TO THE SURF ZONE 

The discharge of groundwater extraction waste to the surf zone (3:1 dilution 
factor) shall not contain pollutants in excess of the following effluent limitations: 

Discharges to the Surf Zone Calculation 

The formula used to calculate effluent limits for consituents discharged to the surf zone is 
from Table Bin the Ocean Plan except for Toxicity and Radioactivity. 

Ce=Co+Dm(Co-Cs) 

Ce = the effluent concentration limit, ug/L 
Co= the concentration (water quality objective) to be met at the completion of initial dilution, 

ug/L 
Dm = minimum probable initial dilution expressed as parts seawater per part wastewater 

f::FFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 15 



DISCHARGES FROM GROUNDWATER 
EXTRACTION TO SURFACE WATERS IN 
THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

Dm = 3 from findings from the 2001-96 Order. 
Cs = background seawater concentration (see Table C), ug/L 

~~ai~~~~~-~~k~~~~~~~~~~i~~ 
Arsenic 3 
Copper 2 
Mercury 0.0005 
Silver 0.16 
Zinc 
For all other Table B 
parameters 

8 

0 

DISCHARGES TO THE SURF ZONE 
(3:1 DILUTION FACTOR)AB 

Effluent Limitations 
Parameter Units 

AMEL MDEL Instantaneous 
Maximum 

TCR IJg/L 32 OP 240 OP 

Ammonia (as IJg/L 9600 OP 24,000°p 
Nitrogen) 

Arsenic IJg/L 119 OP 311 OP 

Cadmium IJg/L 16 OP 400P 

Chromium IJg/L 320P 8ooP 
(hexavalent) 

Copper IJg/L 420P 114 OP 

Lead IJg/L 320P 8ooP 

Mercury IJg/L 0.64 OP 1.60 OP 

Nickel IJg/L 8ooP 200°p 

Silver IJg/L 10.7 OP . 27.5 OP 

Zinc IJg/L 296°p 776°p 

Cyanide IJg/L 16 OP 400P 

Phenolic IJg/L 
Compounds 480°p 1200 OP 
(Non-chlorinated) 
1,1 ,2,2::_ ------ ------- - IJg/L ___ -·-----···- ---------·- ---- 9.2 op ____ ----~--. --- ---·---··---------

tetrachloroethane 

Tributyltin (TBT) IJg/L 0.0056 OP 

1 '1 ,- IJg/L 2,160,000 
trichoroethane OP 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 

ORDER NO. R9-2008-0002 
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6-Month 
Median 
8 OP 

2400 OP 

230P 

40P 

8 OP 

50P 

8 OP 

0.16 OP 

200P 

2.32 OP 

560P 

40P 

120°p 

- ------- ---- ------
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EXTRACTION TO SURFACE WATERS IN 
THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

Parameter Units 
AMEL 

1 '1 ,2- ~g/L 
trichloroethane 
Carbon ~g/L 
tetrachloride 

~g/L 
PCBs 
Tetrachloroethyle ~g/L 
ne 

Trichloroethylene ~g/L 

Vinyl chloride ~g/L 

Selenium ~g/L 

Endosulfan ~g/L 

Endrin ~g/L 

HCH ~g/L 

Acrolein ~g/L 880°p 

Antimony ~g/L 4800 OP 

bis(2- ~g/L 
17.6 OP chloroethoxy) 

methane 
bis(2- ~g/L 
chloroisopropyl) 4800°p 
ether 

Chlorobenzene ~g/L 2280 OP 

di-n-butyl ~g/L 14 000 OP 
phthalate ' 

Dich lorobenzenes ~g/L 20 400°p 
' 

1 '1- ~g/L 3.6°P 
dichloroethylene 

~g/L 132,000 
Diethyl phthalate OP 

Dimethyl ~g/L 3,280,00 
phthalate 0

op 

4,6-dinitro-2- ~g/L 880°p 
methyl phenol 

--- ... ·- --- .... ------ ----- -- j..lg/t ___ ---- - OP ---
2,4-dinitrophenol 16 

Ethyl benzene ~g/L 16 400 OP 
' 

Fluoranthene IJg/L 600P 

Hexachlorocyclop ~g/L 232°p 
entadiene 

Effluent Limitations 

MDEL 
Instantaneous 

Maximum 

37.6 OP 

3.6°P 

0.000076 
OP 

8 op 

108 OP 

144 OP 

240°p 600°p 

0.072 OP 0.108 OP 

0.016 OP 0.024 OP 

0.032 OP 0.048 OP 

-- -. ·-- -·- ·- ·--- ··-------·- ------- ·----~-------------·· -----~--

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 
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6-Month 
Median 

600P 

0.036 OP 

0.008 OP 

0.016 OP 

-
··--- -- --- ··-·--··- ·-····-·--
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Parameter Units 
AMEL 

Nitrobenzene ~g/L 19.6 OP 

Thallium ~g/L 8 OP 

Acrylonitrile ~g/L 0.4 OP 

~g/L 0.000088 
Aldrin OP 

Benzene ~g/L 23.6 OP 

~g/L 0.000276 
Benzidine OP 

Beryllium ~g/L 0.132°p 

Bis(2-chloroethyl) ~g/L 0.18 OP 
ether 
Bis(2-ethylhexyl) ~g/L 14 OP 
phthalate 

~g/L 0.000092 
Chlordane OP 

Chloroform ~g/L 520°p 

~g/L 0.00068 
DDT OP 

3,3- ~g/L 0.0324 OP 
dichlorobenzidine 
1,2- ~g/L 112 OP 
dichloroethane 

Dichloromethane ~g/L 1 800 OP 
' 

1,3- ~g/L 35.6 OP 
dichloropropene 

~g/L 0.00016 
Dieldrin OP 

2,4-dinitrotoluene ~g/L 10.4 OP 

1,2- ~g/L 0.64 OP 
diphenylhydrazine 

Halomethanes ~g/L 520°p 

Heptachlor ~g/L 0.0002°p 

Hexachlorobenze ~g/L 0.00084 
ne OP 

Hexachlorobutadi .. --~g/L ___ ----~-- ·---·--·-··--

560P 
ne 

Hexachloroethane ~g/L 10 OP 

Effluent Limitations 

MDEL 
Instantaneous 

Maximum 

·- .... --- ··-·· --- ... -··- ------------ -- - ----- -------

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 
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6-Month 
Median 

-----·· ---------- ·--
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THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

Effluent Limitations 
Parameter Units 

AMEL MDEL 
Instantaneous 6-Month 

Maximum Median 
N- 1-Jg/L 
nitrosodimethylam 29.2 OP 
ine 
N- 1-Jg/L 
nitrosodiphenylam 100P 
ine 

PAHs 1-Jg/L 0.0352°p 

1-Jg/L 1.56E-08 
TCDD equivalents OP 

1-Jg/L 0.00084 
Toxaphene OP 

2,4,6- 1-Jg/L 1.16 OP 
trichlorophenol 

Effluent Limitations 
Parameter Units 

AMEL AWEL 
Instantaneous 

MDEL Maximum 

Settleable Solids mi/L 1 OP 1.5°P 3 OP 

Suspended Solids 75% OP * 
*Suspended Solids AMEL is 75% removal unless the 
average monthly influent is 80 mg/L or less, then the effluent 
limit shall be 60 mg/L. OP 

pH Within limit of 6.0 and 9.0 at all times. oP 

340,000 
Toluene OP 

Xylene 5 As 

Total Petroleum 5ooAs 
Hydrocarbons 

Aute Toxicity TUa 0.3°P 

Chronic Toxicity TUc 1 OP 

Turbidity NTU 75 OP 100°p 225°p 

Effluent Limitations 
Parameter Units 

AMEL AWEL 
Instantaneous Shellfish 

Maximum Harvesting 
MPN/1 . --1 ,OOO_OP_ -- _J 0,000 0.~- --Total conform --- -- -00 rriL- ·- -·-·-·-- ---··--- - ------ ------- ---- -

MPN/1 1 000 OP * 
Total Coliform 00 mL 

, 

*Total coliform density shall not exceed 1,000 &er 100 mL 
when the ratio of fecal/total coliform exceeds 0.1 P 

Total Coliform 70 OP ** 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 19 
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Parameter Units 
AMEL 

Total Coliform 

Effluent Limitations 

AWEL 
Instantaneous 

Maximum 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

Shellfish 
Harvesting 

230 OP ** 
**The median total coliform density shall not exceed 70 per 
100 ml, and not more than 10 percent of the samples shall 
exceed 230 per 100 ml. OP 

MPN/1 200°p 400°p 
Fecal Coliform 00 ml 

MPN/1 350P 104°p 
Enterococcus 00 ml 

Effluent Limitations 
Parameter Units 

AMEL AWEL MDEL 
Instantaneous 

Minimum 

Dissolved Oxygen mg/L 5.0 AB 
(DO) 

oP Basis - Ocean Plan 2005 
AB Basis- Anti-Backsliding, values from the previous permit 
DHs Basis - Department of Health Services 
CTR Basis- California Taxies Rule/ State Implementation Plan 2005 

4. DISCHARGES TO INLAND SURFACE WATERS 

6-Month. 
Median 

The discharge of groundwater extraction waste to inland surface waters (including 
Buena Vista Lagoon) shall not contain pollutants in excess of the following effluent 
limitations: 

GENERAL CONSTITUENTS 

Constituent 
Settleable Solids 
Total Suspended Solids 
Percent Sodium 
Total Nitrogen 
Total Phosphorus 
Methylene Blue 
Active Substances 
Turbidity 
Fluoride 
Hydrogen Sulfide 

·-------Total Residual-------

Chlorine (TRC) 
pH 
Acute Toxicity 
Chronic Toxicity 

Unit 
ml/L 
mg/L 
% 
mg/L 
mg/L 

mg/L 
NTU 
mg/L 
).!g/L 

).!giL 
Units 
TUa 
TUc 

AMEL 
0.1 
30 

1.0 
0.1 

Daily 
Maximum 

Instantaneous 
Maximum 
0.2 
50 
60 
2.0 
0.2 

0.5 

Basis 
AB 

AB 

" 
Shall not exceed the ambient turbidity of the surface water at any time. " 

1.0 " 
2 4 10 AB 

2 8 10 
Within the limits of 6.5 and 8.5 at all times. 

0.59 
1 

AB 
AB 
AB 
AB 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 20 
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Daily Instantaneous 
Constituent 
Dissolved Oxygen 

Total Coliform 
Fecal Coliform 

Unit 
mg/L 

AMEL Maximum Maximum 
Shall not be less than 5.0 at any time in waters with designated warm 
fresh-water habitat beneficial uses or less than 6.0 in waters with cold 
fresh water habitat beneficial uses. 

MPN/1 OOmL --
MPN/1 OOmL ---

1000 
200 

VOLATILES, METALS, PRIORITY POLLUTANTS: 

Beneficial Use: Municipal/Potable Supply Non-municipal/Non-potable 
Instantaneous Instantaneous 

Constituent Unit Maximum Basis Unit Maximum Basis 
Dibromochloropropane J.!g/L 0.2 DOHS J.!g/L 0.2 AB 
Ethylene Dibromide J-LgiL 0.02 DOHS J-Lg/L 0.02 AB 
Xylene J-LgiL 5 AB ' J-Lg/L 5 AB 
Chlorinated Phenolics J.!g/L 1 DOHS J-Lg/L 10 AB 
Remaining Base/Neutral J.!g/L 10 AB J-Lg/L 10 AB 
Compounds 
Total Petroleum Hydrocarbons mg/L 0.5 II mg/L 0.5 AB 
Iron** mg/L 0.3 II mg/L 0.3 AB 
Manganese mg/L 0.05 II l mg/L 0.05 AB 
MTBE J-Lg/L 5 DOHS ! 

Basis 
AB 

II 

II 

126 Priority Pollutants 40 CFR 131.38 -Water Quality Standards; Establishment of See Below 
(Including metals) Numeric Criteria for Priority Toxic Pollutants for the State of 

California. 

126 Priority Pollutants - 40 CFR 131.38 -Water Quality Standards; Establishment of 
Numeric Criteria for Priority Toxic Pollutants for the State of California. 

The effluent limits for eight priority pollutants will be developed on a case-by-case basis 
because the freshwater criteria are based on site-specific water quality data. 

Seven metals are dependent on water hardness, Cadmium, Copper, Chromium 
(Ill), Lead, Nickel, Silver, and Zinc [See Table 1 to 40 CFR 131.38(b)(2)], and the 
"Conversion Factors" for Cadmium and Lead are also water hardness 
dependent. [See Table 3 of 40 CFR 131.38(b)(2)] 

In order to calculate the effluent limits for these seven metals the following 
equations from 40 CFR 131.38(b)(2) will be needed: 

Cd CFa=1.136672-((LN(hardness))*0.041838) 
Cd CFc = 1.1 01672-((LN(hardness))*0.041838) 
Pb CFa&c = 1.46203-((LN(hardness))*0.145712) 

----- -- -- -- -- - · ·· -----criterioh==WER*CFx*(exp(mA*LN(hararYess)+bA- -- ----- · 

Pentachlorophenol is dependent on the pH value. [See Footnote "f' to Table in 
40 CFR 131.38(b )(1 )] 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 21 
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To calculate the effluent limit for Pentachlorophenol use this equation: 
CMC = exp(1.005(pH)-4.869). CCC= exp(1.005(pH)-5.134) 

The remainder of the criteria is not water quality dependent and the effluent limits can 
be calculated. However, not all the effluent limits will apply to all sites because of the 
Beneficial use designation for "Municipal" may not apply to all sites. 

14 28 4300 8600 

Arsenic 

Beryllium 

Cadmium 

Chromium {Ill) 

Chromium (IV) 

Copper 1300 2600 

Lead 

Mercury 0.05 0.1 0.051 0.1 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 700 1400 220000 440000 

Cyanide 7000000 14000000 

Asbestos 1.3E-08 2.6E-08 1.4E-08 2.8E-08 

2,3,7,8-TCDD (Dioxin) 320 640 780 1600 

Acrolein 0.059 0.12 0.66 1.3 

Acrylonitrile 1.2 2.4 71 140 

··~· ~ ·-Benzene . .. .4.3 .. - - .8.6 .. - .360 720 --------- -------------· 

Bromoform 0.25 0.5 4.4 8.8 

Carbon Tetrachloride 680 1400 21000 ·42000 

Chlorobenzene 0.41 0.82 34 68 

Chlorodibromomethane 
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Human Health 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Dichlorobromomethane 

1, 1-Dichloroethane 

1 ,2-Dichloroethane 

1, 1-Dichloroethylene 

1 ,2-Dichloropropane 

1 ,3-Dichloropropylene 

Ethyl benzene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1 ,2-Trans-Dichloroethylene 

1,1, 1-Trichloroethane 

1,1 ,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

2-Chlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2-Methyi-4,6-Dinitrophenol 

2,4-Dinitrophenol 

2-Nitrophenol 

4-Nitrophenol 

1,'----,::..::=---s.~ - ---3~Metfiyi::4-Cnloropnen-cir --- -~ 

Pentachlorophenol 

Phenol 

2,4,6-T richlorophenol 

Acenaphthene 

AMEL 

(IJg/L) 

0.56 

0.38 

0.057 

0.52 

10 

3100 

48 

4.7 

0.17 

0.8 

6800 

700 

0.6 

2.7 

2 

120 

93 

540 

13 

70 

·- -- ···----·--

0.28 

21000 

2.1 

1200 

MUN 

I MDEL 

I (IJQ/L) 

1.1 

0.76 

0.11 

1 

20 

6200 

96 

9.4 

0.34 

1.6 

14000 

1400 

1.2 

5.4 

4 

240 

190 

1100 

27 

140 

·-···--- -·- ------- ···--

0.56 

42000 

4.2 

2400 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 

NON-MUN 

AMEL I MDEL 

_!1-l_g}Ll I (j.Jg/L) 

46 92 

99 200 

3.2 6.4 

39 78 

1700 3400 

29000 58000 

4000 8000 

1600 3200 

11 22 

8.9 18 

200000 400000 

140000 280000 

40 80 

81 160 

530 1100 

400 800 

790 1600 

2300 4600 

770 1500 

14000 28000 

··-- -- - --------- ----- ------ ------- - -· 

8.2 16 

4500000 9000000 

6.5 13 

2700 5400 
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Human Health 

Acenaphthylene 

Anthracene 

Benzidine 

Benzo( a )Anthracene 

Benzo(a)Pyrene 

Benzo(b )Fiuoranthene 

Benzo(ghi)Perylene 

Benzo(k)Fiuoranthene 

Bis(2-Chloroethoxy)Methane 

Bis(2-Chloroethyi)Ether 

Bis(2-Chloroisopropyi)Ether 

Bis(2-Ethylhexyi)Phthalate 

4-Bromophenyl Phenyl Ether 

Butylbenzyl Phthalate 

2-Chloronaphthalene 

4-Chlorophenyl Phenyl Ether 

Chrysene 

Dibenzo(a,h)Anthracene 

1,2 Dichlorobenzene 

1 ,3 Dichlorobenzene 

1,4 Dichlorobenzene 

3,3'-Dichlorobenzidine 

Diethyl Phthalate 

Dimethyl Phthalate 

Di-n-Butyl Phthalate 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-nOctyl Phthalate 

-l;2-Dipheriylhydrazine

Fiuoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutad iene 

MUN 

AMEL MDEL 

(JJg/L) (JJg/L) 

9600 19000 

0.00012 0.00024 

0.0044 0.0088 

0.0044. 0.0088 

0.0044 0.0088 

0.0044 0.0088 

0.031 0.062 

1400 2800 

1.8 3.6 

3000 6000 

1700 3400 

0.0044 0.0088 

0.0044 0.0088 

2700 5400 

400 800 

400 800 

0.04 0.08 

23000 46000 

310000 630000 

2700 5400 

0.11 0.22 

-- -o.o4 --- ---o-.oa-----

300 600 

1300 2600 

0.00075 0.0015 

0.44 0.88 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 

NON-MUN 

AMEL I MDEL 

(JJg/L) I (JJg/L) 

110000 220000 

0.00054 . 0.0011 

0.049 0.098 

0.049 0.098 

0.049 0.098 

0.049 0.098 

1.4 2.8 

170000 340000 

5.9 12 

5200 10000 

4300 8600 

0.049 0.098 

0.049 o:o98 
17000 34000 

2600 5200 

2600 5200 

0.077 0.15 

120000 240000 

2900000 5800000 

12000 24000 

9.1 18 

- --o~-54 - · - -1 :-1 - -- -

370 740 

14000 28000 

0.00077 0.0015 

50 100 
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Human Health 

Hexachlorocyclopentadiene 

Hexachloroethane 

lnden(1 ,2,3-cd) Pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitrosodi-n-Propylamine 

N-Nitrosodiphenylamine 

Phenanthrene 

Pyrene 

1 ,2,4-Trichlorobenzene 

Aldrin 

alpha-BHC 

beta-BHC 

gamma-BHC 

delta-BHC 

Chlordane 

4,4'-DDT 

4,4'-DDE 

4,4'-DDD 

Dieldrin 

alpha-Endosulfan 

beta-Endosulfan 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Heptachlor 

-Heptachlor Epoxide ____ -
Polychlorinated biphenyls 

(PCBs) 
II 

MUN 
AMEL MDEL 

(~g/L) (~g/L) 

240 480 

1.9 3.8 

0.0044 0.0088 

8.4 17 

17 34 

0.00059 0.0012 

0.005 0.01 

5 10 

960 1900 

0.00013 0.00026 

0.0039 0.0078 

0.014 0.028 

0.019 0.038 

0.00057 0.0011 

0.00059 0.0012 

0.00059 0.0012 

0.00083 0.0017 

0.00014 0.00028 

110 220 

110 220 

110 220 

0.76 1.5 

0.76 1.5 

0.00021 0.00042 

---o:oo01 --0.0002 

0.00017 0.00034 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 

NON-MUN 

AMEL lMDEL 
(~g/L) I (~g/L) 

17000 34000 

8.9 18 

0.049 0.098 

600 1200 

1900 3800 

8.1 16 

1.4 2.8 

16 32 

11000 22000 

0.00014 0.00028 

0.013 0.026 

0.046 0.092 

0.063 0.13 

0.00059 0.0012 

0.00059 0.0012 

0.00059 0.0012 

0.00084 0.0017 

0.00014 0.00028 

240 480 

240 480 

240 480 

0.81 1.6 

0.81 1.6 

0.00021 0.00042 

o:ooo11 - -0~00022 . -

0.00017 0.00034 
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MUN NON-MUN 

AMEL MDEL AMEL MDEL 

(IJg/L) (IJg/L) (IJg/L) (IJg/L) ,, 
122 > II 

123 II 

' 

1:: 124''', II 

,,; 125 ; II 

i,'\ :126 J'i Toxaphene 0.00073 0.0015 0.00075 0.0015 

Effluent Limits for Freshwater and Saltwater 

Antimony 

Arsenic 250 120 59 29 

Beryllium 

Cadmium * * 16 8 

Chromium (Ill) * * 

Chromium (IV) 16 8.1 83 41 

Copper * * 5.8 2.9 

Lead * * 14 7 

Mercury 

Nickel * * 14 6.8 

Selenium 8.2 4.1 120 58 

Silver * * 2.2 1.1 

Thallium 

Zinc * * 95 47 

Cyanide 8.5 4.2 1 0.5 

Asbestos 

2,3,7;8-TCDD (Dioxin) 

,, -- Acrolein - . ---·--· -- '" ·- -- -- ·- ···- . -. ·-- - .. --·--·-··· -------- -····-· --· ·-·- --

Acrylonitrile 

Benzene 

Bromoform 

Carbon Tetrachloride 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 26 

- --- --·- ---· --- -·-·· -



DISCHARGES FROM GROUNDWATER 
EXTRACTION TO SURFACE WATERS IN 
THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

22 
23 
24 

< ; 
25 ... ·· 
26 

< 27 Jfj 
J1• .. 28<'0~ 
":. __ ·:,~9ii: ·· ~I1 
_:·i36~~~ 
.Ua1r~.<j'1 
i/.:'32'.)\ 
;· .. 3~<:,:, 

34?1~ 
35'X 

47 
48 
49 
50 
·s+'! --

·. 52·:;!; 
·. 53 ! 

. 54·-~· 
55:_ 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Dichlorobromomethane 

1, 1-Dichloroethane 

1 ,2-Dichloroethane 

1, 1-Dichloroethylene 

1 ,2-Dichloropropane 

1 ,3-Dichloropropylene 

Ethyl benzene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1 ,2-Trans-Dichloroethylene 

1,1, 1-Trichloroethane 

1,1 ,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

2-Chlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2-Methyi-4,6-Dinitrophenol 

2,4-Dinitrophenol 

2-Nitrophenol 

··- 4-Nitropheri'ar --

3-Methyi-4-Chlorophenol 

Pentachlorophenol 

Phenol 

2,4,6-Trichlorophenol 

Freshwater 
MDEL I AMEL 
(IJQ/L) I ( IJQ/L) 

... ·- ... - ---·- .. -- ~- -~ -- --

** ** 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 
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Saltwater 
MDEL I AMEL 
( IJQ/L) I (IJQ/L) 

\ 

·-· ... -----·· -- ·- .. ------· -· 

13 6.5 
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Acenaphthene 

Acenaphthylene 

Anthracene 

Benzidine 

Benzo( a )Anthracene 

Benzo(a)Pyrene 

Benzo(b )Fiuoranthene 

Benzo(ghi)Perylene 

Benzo(k)Fiuoranthene 

Bis(2-Chloroethoxy)Methane 

Bis(2-Chloroethyi)Ether 

Bis(2-Chloroisopropyi)Ether 

Bis(2-Ethylhexyi)Phthalate 

4-Bromophenyl Phenyl Ether 

Butylbenzyl Phthalate 

~ 2-Chloronaphthalene 
1---'--'--.,-~-,.+j 

"75.",~~ 
··.76.:'';:l~~ 

4-Chlorophenyl Phenyl Ether 

Chrysene 

Dibenzo( a, h)Anthracene 

1 ,2 Dichlorobenzene 

1,3 Dichlorobenzene 

1 ,4 Dichlorobenzene 

3,3'-Dichlorobenzidine 

Diethyl Phthalate 

Dimethyl Phthalate 

Di-n-Butyl Phthalate 

2,4-Dinitrotoluene . 

2,6-Dinitrotoluene 

Di-nOctyl Phthalate 

1 ,2-Diphenylhydrazlne 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Freshwater 
MDEL I AMEL 
(IJQ/L) I (IJQ/L) 

' 

--·- --- ----···-- - ·- -- ---·-·· 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 
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Saltwater 
MDEL I AMEL 
(IJQ/L) I (IJQ/L) 

-···-·- ----·- ----~-- ... ·-··· 
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Hexachlorocyclopentadiene 

Hexachloroethane 

lnden(1 ,2,3-cd) Pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitrosodi-n-Propylamine 

N-Nitrosod iphenylam ine 

Phenanthrene 

Pyrene 

1 ,2,4-Trichlorobenzene 

Aldrin 

alpha-BHC 

beta-BHC 

gamma-BHC 

delta-BHC 

Chlordane 

4,4'-DDT 

4,4'-DDE 

4,4'-DDD 

Dieldrin 

alpha-Endosulfan 

beta-Endosulfan 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Heptachlor 

Heptachlor Epoxide 
Polychlorinated biphenyls 

(PCBs) 

" 

" 

" 

Freshwater 
MDEL I AMEL 
(IJg/L) I (IJg/L) 

3 1.5 

0.95 0.47 

0.007 0.0035 

0.0016 0.00082 

0.092 0.046 

0.092 0.046 

0.092 0.046 

0.059 0.029 

0.0062 0.0031 

0.0062 0.0031 
·-· ··- --···--··-- .. -------- --- -~ ·---

0.023 0.011 

EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 
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Saltwater 
MDEL I AMEL 
(IJg/L) I (IJg/L) 

1.3 0.65 

0.16 0.08 

0.0066 0.0033 

0.0016 0.00082 

0.0031 0.0016 

0.014 0.0071 

0.014 0.0071 

0.0038 0.0019 

0.0059 0.0029 

0.0059 0.0029 
-------- ·- --- -- ·--- ·-------

0.049 0.025 
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II 

. II 

II 

T hene 0.00033 0.00016 0.00033 0.00016 

* Use equations from 40 CFR 131.38(b )(2) 
** Use equations from 40 CFR 131.38(b )( 1) footnote "f' 

Mass Limits 
All permit limitations, standards or prohibitions shall be expressed in terms 
of mass except for pH, or other pollutants which cannot appropriately be 
expressed by mass or under certain circumstances including "when 
applicable standards and limitations are expressed in terms of other units 
of measurement." (40 CFR § 122.45(f)(1 )). Therefore, all doncentration 
limits stated above except for Settleable Solids, Acute Toxicity, Chronic 
Toxicity, Total Coliform, Fecal Coliform, pH, and Dissolved Oxygen shall 
also have a mass limit based on its concentration limit times the discharge 
flow limit in the Notice of Enrollment expressed in pounds per day (lbs/d) 
as shown in the equations below: 

Concentration Limit* Flow Limit* Conversion Factor= Mass Limit 
(mg/1) * (MGD) * 8.34 [lb*LI(Million Gallons*mg)] = lbs/day 
(1-lg/1) * (MGD) * 0.00834 [lb*LI(Million Gallons*l-19)] = lbs/day 
(mg/1) * (gpd) * 0.00000834 [lb*L/(Gallons*mg)] = lbs/day 
(1-lg/1) * (gpd) * 0.00000000834 [lb*LI(Million Gallons*l-19)] = lbs/day 

5. Interim Effluent Limitations (Not Applicable) 

6. Land Discharge Specifications (Not Applicable) 

7. Reclamation Specifications (Not Applicable) 

B. Land Discharge Specifications (Not Applicable) 

C. Reclamation Specifications (Not Applicable) 

VI. Receiving Water Limitations 

. - A .. Surface Water Limitations-

Receiving water limitations are based on water quality objectives contained in the 
Basin Plan and are a required part of this WDR. The discharge of groundwater 
extraction waste from any site· shall not, separately or jointly with any other 
discharge, cause violations of the following water quality objectives. These 

RECEIVING WATER LIMITATIONS 30 
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limitations apply unless more stringent provisions exist in either the Basin Plan, 
or an applicable State plan. The more stringent limitation shall apply. 

1 . Bacterial Characteristics 

a. Water-Contact Standards 
Within a zone bounded by the shoreline and a distance of 1 ,000 feet from 
the shoreline or the 30-foot depth contour, whichever is further from the 
shoreline, and in areas outside this zone used for water-contact sports, as 
determined by the Regional Board, the following bacterial objectives shall 
be maintained throughout the water column: 

(1) Samples of water from each sampling station shall have a density of 
total coliform organisms less than 1 ,000 per 100 ml (1 0 per ml); 
provided that not more than 20 percent of the samples at any sampling 
station, in any 30-day period, may exceed 1,000 per 100 ml (10 per 
ml), and provided further that no single sample when verified by a 
repeat sample taken within 48 hours shall exceed 10,000 per 100 ml 
(1 00 per ml). 

(2) The fecal coliform density based on a minimum of not less than five 
samples for any 30-day period shall not exceed a geometric mean of 
200 per 100 ml nor shall more than 1 0 percent of the total samples 
during any 60-day period exceed 400 per 100 mi. 

b. Shellfish Harvesting Standards 
At all areas where shellfish may be harvested for human consumption, as 
determined by the Regional Board, the following bacterial objectives shall 
be maintained throughout the water column: 

The median total coliform density shall not exceed 70 per 100 ml, and not 
more than 1 0 percent of the samples shall exceed 230 per 1 00 mi. 

2. Physical Characteristics 
a. Floating particulates and grease and oil shall not be visible. 
b. The discharge of waste shall not cause aesthetically undesirable 

discoloration of the surface waters. 
c. Natural light shall not be significantly reduced. 

The rate of deposition of solids and the characteristics of inert solids in the 
sediments shall not be changed such that benthic communities are 
degraded. 

3.-Chemical Characteristics · ···· · -· ·---~---· ----·-·· -··----·· · - ·· ····· · ·· · ·-·- -- ·· 
a. The dissolved oxygen concentration shall not at any time be depressed 

more than 10 percent from that which occurs naturally, as a result of the 
discharge of oxygen demanding waste materials. 

b. The pH shall not be changed at any time more than 0.2 units from that 
which occurs naturally. 
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c. The dissolved sulfide concentration of waters in and near sediments shall 
not be significantly increased above that present under natural conditions. 

d. The concentration of substances set forth in the Discharge Specifications 
in marine sediments shall not be increased to levels which would degrade 
indigenous biota. 

e. The concentration of organic materials in the sediments shall not be 
increased to levels which would degrade marine life. 

f. Nutrient materials shall not cause objectionable aquatic growth or deg~ade 
indigenous biota. 

4. Biological Characteristics 
a. Marine communities, including vertebrate, invertebrate, and plant species, 

shall not be degraded. 
b. The natural taste, odor, and color of fish, shellfish, or other aquatic 

resources used for human consumption shall not be altered. 
c. The concentration of organic materials in fish, shellfish or other aquatic 

resources used for human consumption shall not bioaccumulate to levels 
that are harmful to human health. 

5. Radioactivity 
Discharge of radioactive waste shall not degrade marine life. 

6. Toxic Materials Limitations for Marine Waters (Surf Zone) Ocean Plan, 2005 

OBJECTIVES FOR PROTECTION OF MARINE AQUATIC LIFE 

Chemical 
Arsenic 
Cadmium 
Chromium (Hexavalent) 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 
Cyanide 
Total Chlorine 

Units of 
Measurement 
~-tg/L 
)-Lg/L 
)-Lg/L 
~-tg/L 
~-tg!L 
)-Lg/L 
~-tg/L 
~-tg/L 

~-tg/L 
~-tg/L 
)-Lg/L 

Residual ~-tg/L 

Ammonia (as nitrogen) ~-tg/L 
_ __ _ ·-- _____ Chronic Toxicity _ ___ _ _ TUG __ _ 

Phenolic Compounds )-Lg/L 
(Non-chlorinated) 

Chlorinated 
Phenolics 

Endosulfan 
Endrin 

RECEIVING WATER LIMITATIONS 

)-Lg/L 
ng/L 
ng/L 

6-Month 
Median 
8 
1 
2 
3 
2 
0.04 
5 
15 
0.7 
20 
1 

2 
600 

30 

1 
9 
2 

Daily 
Maximum 
32 
4 
8 
12 
8 
0.16 
20 
60 
2.8 
80 
4 

8 
2400 
1 

··-----· -·---- ---··· 

120 

4 
18 
4 

Instantaneous 
Maximum 
80 
10 
20 
30 
20 
0.4 
50 
150 
7 
200 
10 

60 
6000 

·- -------- --- -·- -

300 

10 
27 
6 

·- ·---·---- --- ------- -- -- ·---

32 
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Units of 6-Month Daily Instantaneous 
Measurement Median Maximum Maximum 
ng/L 4 8 12 

Chemical 
HCH 
Radioactivity Not to exceed limits specified in Title 17, Chapter 15, Subchapter 4, Group 3, 

Article 3, Section 30269 of the California Code of Regulations. 

OBJECTIVES FOR PROTECTION OF HUMAN HEALTH-- NONCARCINOGENS 

Units of 
Chemical Measurement 30-day Averages 
Acrolein 1-lg/L 220 
Antimony mg/L 1.2 
bis(2-chloroethoxy) methane !-lg/L 4.4 
bis(2-chloroisopropyl) ether mg/L 1.2 
Chlorobenzene 1-lg/L 570 
Chromium (Ill) mg/L 190 
Di-n-butyl phthalate mg/L 3.5 
Dichlorobenzenes mg/L 5.1 
1, 1-dichloroethylene mg/L 7.1 
Diethyl phthalate mg/L 33 
Dimethyl phthalate mg/L 820 
4,6-dinitro-2-methylphenol 1-lg/L 220 
2,4-dinitrophenol !-lg/L 4.0 
Ethylbenzene mg/L 4.1 
Fluoranthene !-lg/L 15 
Hexachlorocyclopentadiene ~tg/L 58 
Isophorone mg/L 150 
Nitrobenzene 1-lg/L 4.9 
Thallium !-!giL 14 
Toluene mg/L 85 
1,1 ,2,2-tetrachloroethane mg/L 1.2 
Tributyltin ng/L 1.4 
1,1, 1-trichloroethane mg/L 540 
1,1 ,2-trichloroethane mg/L 43 

OBJECTIVES FOR PROTECTION OF HUMAN HEALTH-- CARCINOGENS 

Units of 
Chemical Measurement 
Acrylonitrile 1-lg/L 
Aldrin ng/L 
Benzene !-!giL 
Benzidine ng/L 

_________ Beryllium_____ __ _ ___ ng/L_ __ _ ____________ _ 
bis(2-chloroethyl) ether !-lg/L 
bis(2-ethylhexyl) phthalate 1-lg/L 
Carbon tetrachloride 1-lg/L 
Chlordane ng/L 
Chloroform mg/L 
DDT _ng/L 

RECEIVING WATER LIMITATIONS 

30-day Average 
0.1 
0.022 
5.9 
0.069 
33 
0.045 
3.5 
0.9 
0.023 
0.13 
0.17 

33 



DISCHARGES FROM GROUNDWATER 
EXTRACTION TO SURFACE WATERS IN 
THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

Chemical 
1 ,4-dichlorobenzene 
3,3-dichlorobenzidine 
1 ,2-dichloroethane 
Dichloromethane 

· 1 ,3-dichloropropene 
Dieldrin 
2,4-dinitrotoluene 
1 ,2-diphenylhydrazine 
Halomethanes 
Heptachlor 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
N -nitrosodimethylamine 
N -nitrosodiphenylamine 
PARs 
PCBs 
TCDD equivalents 
Tetrachloroethylene 
Toxaphene 
Trichloroethylene 
2,4,6-trichlorophenol 
Vinyl chloride 

Units of 
Measurement 

).!giL 
ng/L 
mg/L 
mg/L 
)..lg/L 
ng/L 
)..lg/L 
)..lg/L 
mg/L 
ng/L 
ng/L 
)..lg/L 
)..lg/L 
)..lg/L 
J..lg/L 
ng/L 
ng/L 
pg/L 
)..lg/L 
ng/L 
J..lg/L 
).!giL 
)..lg/L 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

30-day Average 
18 
8.1 
0.13 
0.45 
8.9 
0.04 
2.6 
0.16 
0.13 
0.72 
0.21 
14 
2.5 
7.3 
2.5 
8.8 
0.019 
0.0039 
99 
0.21 
27 
0.29 
36 

7. Toxic Materials Limitations and.Objectives for Inland Surface Waters 
(Fresh) 

(a) Discharges of extracted groundwater shall not cause violations of surface water 
quality objectives presented by hydrographic subunit and subarea in Table 3-2 of 
the Comprehensive Water Quality Control Plan Report, San Diego Basin (9), as 
amended. 

(b) Discharges of extracted groundwater shall not cause violations of the following 
objectives in inland surface waters: 

1. No individual pesticide or combination of pesticides shall be present in 
concentrations that adversely affect beneficial uses. There shall be no 
Increase in pesticide concentrations found in bottom sediments or aquatic 
life. 

2. For the protection of public health and aquatic species, waters designated 
-- for use as domestic or municipal supply (MUN) shall not contain . - --- - - -

concentrations of taxies in excess of the maximum contaminant levels for 
contaminants set forth in the California Code of Regulations, Title 22, as 
amended, or water quality objectives listed in 40 CFR 131.38 (Attachment 
D), for the protection of aquatic species and protection of human health, 
whichever concentration for a specific chemical is less. Current maximum 
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contaminant levels for the protection of human health from the ingestion of 
water are as follows: 

Constituent Title22 Maximum 

a. Inorganic Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 

Contaminant Level (mg/L) 
1 
0.05 
1 
0.01 
0.05 

·Lead 
Mercury 
Nitrate 
Selenium 
Silver 

Constituent 

0.05 
0.002 
45 
0.01 
0.05 

Title22 Maximum 
Contaminant Level (mg/L) 

b. Organic Atrazine 0.003 
Bentazon 0.018 
Benzene 0.001 
Carbon Tetrachloride 0.0005 
2,4-D 0.1 
Dibromochloropropane 0.0002 
1,4-Dichlorobenzene 0.005 
1 ,2-Dichloroethane 0.0005 
1, 1-Dichloroethylene 0.006 
1 ,3-Dichloropropene 0.0005 
Endrin 0.0002 
Ethyl Benzene 0.68 
Ethylene Dibromide 0.00002 
Lindane 0.004 
Methoxychlor 0.1 
Molinate 0.02 
Monochlorobenzene 0.03 
Simazine 0.01 
1,1 ,2,2-Tetrachloroethane 0.001 
Tetrachloroethylene 0. 005 
Thiobencarb 0.07 
Toxaphene 0.005 
2,4,5-TP Silvex 0.01 
1,1, 1-Trichloroethane 0.2 

··- -·-·-·-------··---- -------- ------1,1 ,2-Trichloroethan·e·- ·------ ------- --0.032 
Trichloroethylene 0.005 
Vinyl Chloride 0.0005 
Xylenes (Single or sum of isomers) 1.75 
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8. Mineral Objectives for Inland Surface Waters (fresh): 

Hydrographic Unit Objective (mg/L) 
TDS Chloride Sulfate Boron 

San Juan Unit 
1.10 1000 400 500 0.75 
1.20, 1.30, 1.40, 1.50 500 250 250 0.75 

Santa Margarita Unit 
2.20,2.40,2.50,2.60 500 250 250 0.75 
2.70,2.80,2.90,2.1 0,2.30 750 300 300 0.75 

San Luis Rey Unit 
3.1 0,3.20,3.30 500 250 250 0.75 

Carlsbad Unit 
4.10,4.40 
4.20,4.30,4.50,4.60 500 250 250 0.75 

San Dieguito Unit 
5.1 0,5.20,5.30,5.40, 5~50 500 250 250 0.75 

Penasquitos Unit 
6.1 0,6.20,6.40 500 250 250 0.75 
6.30,6.50 

San Diego Unit 
7.10 1000 400 500 1.0 
7.11 1500 400 500 1.0 
7.12c/d, 1000/1500 400 500 1.0 
7.20,7.30,7.40 300 50 65 1.0 

Coronado Unit 
10.10 NA NA NA NA 

Sweetwater River Unit 
9.10 1500 500 500 0.75 
9.20,9.30 500 250 250 0.75 

Otay Unit 
10.20 1000 400 500 0.75 
10.30 500 250 250 0,75 

. ·-- ·-· - -· ·-- ... - ··- -·--·- ·- -·- ---· -·-·--· ·- -~-- --- .... ---- ---- ·-- ----------··--·---- --- - - ------- ---- --· ---- - --- -- -- ----- -- - --- --.------- - ------- ----···· -- ---- --· 

Tijuana Unit 
11.11 2100 NA NA NA 
11.20, 11.30, 11.40,11.50 
11 . 60' 11 . 70' 11 . 80 . 500 250 250 1.0 

RECEIVING WATER LIMITATIONS 36 



DISCHARGES FROM GROUNDWATER 
EXTRACTION TO SURFACE WATERS IN 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

9. Waters designated for use as agricultural supply (AGR) shall not contain 
concentrations of chemical constituents in amounts that adversely affect 
such beneficial use. 

10. Radioactivity: Discharges of radioactive waste shall not degrade marine life. 

B. Groundwater Limitations (Not Applicable) 

VII. Provisions 

A. Standard Provisions 

1 . The Discharger shall comply with all Standard Provisions included in 
Attachment D of this WDR. 

2. Regional Board Standard Provisions. The Discharger shall comply with the 
following provisions: 

a. The Discharger shall comply with all requirements and conditions of this 
WDR. Any permit non-compliance constitutes a violation of the. CWA 
and/or of the ewe and is grounds for enforcement action, permit 
termination, revocation and reissuance, or modification, or for denial of an 
application for permit renewal, modification, or reissuance. 

b. The Discharger shall comply with all applicable federal, state, and local 
laws and regulations for handling, transport, treatment, or disposal of 
waste or the discharge of waste to waters of the state in a manner which 
causes or threatens to cause a condition of pollution, contamination or 
nuisance as those terms are defined in ewe 13050. 

c. The Porter-Cologne Water Quality Control Act provides for civil and 
criminal penalties comparable to, and in some cases greater than, those 
provided for under the CW A. 

d. Any noncompliance with this WDR is a violation of the ewe and/or the 
CWA and is grounds for denial of an application for Order renewal or 
modification. 

e. No discharge of waste into waters of the state, whether or not the 
discharge is made pursuant to WDRs, shall create a vested right to 
continue the discharge. All discharges of waste into waters of the state are 
privileges, not rights. 

f. For the purposes of this WDR, the term "permittee" used in parts of 40 
CFR incorporated into this WDR by reference and/or applicable to this 
WDR shall have the same meaning as the term "Discharger" used 
elsewhere in this WDR. 

PROVISIONS 37 



DISCHARGES FROM GROUNDWATER 
EXTRACTION TO SURFACE WATERS IN 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

g. This WDR expires on March 12, 2013, after which, the terms and 
conditions of this permit are automatically continued pending issuance of a 
new WDR, provided that all requirements of US EPA's NPDES regulations 
at 40 CFR 122.6 and the State's regulations at CCR Title 23, Section 
2235.4 regarding the continuation of expired Orders and waste discharge 
requirements are met. 

h. Except as provided for in 40 CFR 122.7, no information or documents 
submitted in accordance with or in application for this permit will be 
considered confidential, and all such information and documents shall be 
available for review by the public at the office of the Regional Water 
Board. 

i. A copy of this WDR shall be maintained on-site at the Facility, and shall be 
available to Regional Water Board, St~te Water Board, and EPA 
personnel and/or their authorized representatives at all times. 

j. The Discharger shall comply with any interim limitations established by 
addendum, enforcement action, or revised waste discharge requirements 
that have been or may be adopted by the Regional Water Board. 

k. Failure to comply with provisions or requirements of this WDR, or violation 
of other applicable laws or regulations governing discharges from this 
facility, may subject the Discharger to administrative or civil liabilities, 
criminal penalties, and/or other enforcement remedies to ensure 
compliance. Additionally, certain violations may subject the Discharger to 
civil or criminal enforcement from appropriate loca!, state, or federal law 
enforcement entities. 

I. In the event the Discharger does not comply or will be unable to comply 
for any reason, with any prohibition, effluent limitation, discharge 
specification, or receiving water limitation of this WDR, the Discharger 
shall notify the Regional Water Board by telephone (858) 467-2952 within 
24 hours of having knowledge of such noncompliance, and shall confirm 
this notification in writing within five days, unless the Regional Water 
Board waives confirmation. The written notification shall state the nature, 
time, duration, and cause of noncompliance, and shall describe the 
measures being taken to remedy the current noncompliance and prevent 
recurrence including, where applicable, a schedule of implementation. 
Other noncompliance requires written notification as above at the time of 
the normal monitoring report. 

~rtf. The Discharger is reqUired to retairrrecon:ls; including all monitoring··- -
information and copies of all reports required by this WDR, for five years 
unless directed otherwise by the Regional Board. 

n. This WDR may be modified, revoked and reissued, or terminated for 
cause due to promulgation of amended regulations, receipt of USEPA 
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guidance concerning regulated activities, judicial decision, or in 
accordance with 40 Code of Federal Regulations (CFR) 122.62, 122.63, 
122.64, and 124.5. 

o. Dischargers enrolled in this WDR planning to discharge extracted 
groundwater waste after the expiration date of March 12, 2013 may be 
subject to new prohibitions or requirements based on the re-issuance of 
this WDR after March 12, 2013. 

p. The enrollee shall take all reasonable steps to minimize or correct any 
adverse impact on the environment resulting from noncompliance with this 
WDR and the Notice of Enrollment from the Regional Board, including 
such accelerated or additional monitoring as may be necessary to 
determine the nature, and effect of the noncomplying discharge. 

q. This WDR or the Notice of Enrollment from the Regional Board, may be 
modified, revoked and reissued, or terminated for cause including, but not 
limited to, the following: 

(1) Violation of any terms or conditions of this. WDR or the Notice of 
Enrollment from the Regional Board; 

(2) Obtaining enrollment in this WDR, or a Notice of Enrollment from the 
Regional Board, by misrepresentation or failure to disclose fully all 
relevant facts; 

(3) A change in any condition that requires either a temporary or 
permanent reduction or elimination of the discharge subject to waste 
discharge requirements; or 

(4) A finding that monitoring "indicator" pollutants listed in this WDR do not 
ensure compliance with water quality criteria or objectives for the 
pollutants expected to be represented by the "indicator" pollutants. 

r. The filing of a request by the enrollee for modification, revocation and 
reissuance, or termination of this WDR or an associated discharge Notice 
of Enrollment from the Regional Board, or a notification of planned change 
in or anticipated noncompliance with this WDR or discharge Notice of 
Enrollment does not stay any condition of this WDR or the Notice of 
Enrollment from the Regional Board .. 
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s. Notwithstanding Provision 2.e above, if any applicable toxic effluent 
standard or prohibition (including any schedule of compliance specified in 
such effluent standard or prohibition) is promulgated under Section 307(a) 
of the CWA for a toxic pollutant and that standard or prohibition is more 
stringent than any limitation on the pollutant in this WDR, the Regional 
Board may institute proceedings under these regulations to modify or 
revoke and reissue this WDR to conform to the toxic effluent standard or 
prohibition. 

t. In addition to any other grounds specified herein, this WDR or a Notice of 
Enrollment from the Regional Board shall be modified or revoked at any 
time if, on the basis of any data, the Regional Board determines that 
continued discharges may cause unreasonable degradation of the aquatic 
environment. 

u. The Regional Board or the Director of the US EPA may require any person 
requesting enrollment under this WDR or subject to waste discharge · 
requirements under this WDR to apply for and obtain an individual NPDES 
permit. Cases where an individual NPDES permit may be required 
include but are not limited to those described in 40 CFR 122.28 (b )(3)(i) 
and (b)(3)(ii), and where the volume of a discharge exceeds 10 million 
gallons per year, or the duration of a discharge exceeds 3 years. 

v. It shall not be a defense for the enrollee in an enforcement action that 
effluent limitation violations are a result of analytical variability rendering 
the results inaccurate. The validity of the testing results, whether or not 
the enrollee has monitored or sampled more frequently than required by 
this WDR, shall not ·be a defense to an enforcement action. 

w. A copy of this WDR, and the Notice of Enrollment from the Regional Board 
shall be posted at a prominent location at or near the enrollee's facility, 
and shall be available to operating personnel at all times. 

x. The enrollee shall .take all reasonable steps to minimize or prevent any 
discharge in violation of this WDR which has a reasonable likelihood of 
adversely affecting human health or the environment. 

y. For the purposes of this WDR, the term permit, general permit, and order, 
shall have the same meaning as the term WDR used elsewhere in this 
WDR. 

z. For the purpose of this WDR, the term Discharger and enrollee shall have 
- -- - ---- · ·· the same meaning as the term· discharger used elsewhere in this WDR. --- - - - - --- - -

B. Monitoring and Reporting Program Requirements 

The Discharger shall comply with the MRP, and future revisions thereto, in 
Attachment E of this WDR. 
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C. Special Provisions 

1. Reopener Provisions (Not Applicable) 

2. Special Studies, Technical Reports and Additional Monitoring Requirements 
(Not Applicable) 

3. Best Management Practices and Pollution PreventionPian (Not Applicable) 

4. Compliance Schedules (Not Applicable) 

5. Construction, Operation and Maintenance Specifications (Not Applicable) 

6. Special Provisions for Municipal Facilities (POTWs Only) (Not Applicable) 

7. Other Special Provisions 

The Dischargers shall dispose of solids removed from liquid wastes in a 
manner that is consistent with Title 27 of the CCR and approved by the 
Regional Board. 

8. Order No. R9-2008-0002 may be modified by the Regional Board and EPA to 
enable the discharger to participate in comprehensive regional monitoring 
activities conducted in the Southern California Bight during the term of this 
permit. The intent of regional monitoring activities is to maximize the efforts of 
all monitoring partners using a more cost-effective monitoring design and to 
best utilize the pooled scientific resources of the region. During these 
coordinated sampling efforts, the discharger's sampling and analytical effort 
may be reallocated to provide a regional assessment of the impact of the 
discharge of municipal wastewater to the Southern California Bight. 
Anticipated modifications to the monitoring program will be coordinated so as 
to provide a more comprehensive picture of the ecological and statistical 
significance of monitoring results and to determine cumulative impacts of 
various pollution sources. If predictable relationships among the biological, 
water quality and effluent monitoring variables can be demonstrated, it may 
be appropriate to decrease the discharger's sampling effort. Conversely, the 
monitoring program may be intensified if it appears that the objectives cannot 
be achieved through the discharger's existing monitoring program. These 
changes will improve the overall effectiveness of monitoring in the Southern 
California Bight. Minor changes may be made without further public notice. 

- --- - -- · -vm. - Compliance Determination- - - - --- - --

Compliance with the effluent limitations contained in Section IV of this WDR will 
be determined as specified be-low: 
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If the average of daily discharges over a calendar month exceeds the AMEL for 
a given parameter, an alleged violation will be flagged and the Discharger will 
be considered out of compliance for each day of that month for that parameter 
(e.g., resulting in 31 days of non-compliance in a 31-day month). The average 
of daily discharges over the calendar month that exceeds the AMEL for a 
parameter will be considered out of compliance for that month only. If only a 
single sample is taken during the calendar month and the analytical result for 
that sample exceeds the AMEL, the Discharger will be considered out of 
compliance for that calendar month. For any one calendar month during which 
no sample (daily discharge) is taken, no compliance determination can be 
made for that calendar month. 

B. Average Weekly Effluent Limitation (AWEL) 
If the average of daily discharges over a calendar week exceeds the AWEL for 
a given parameter, an alleged violation will be flagged and the Discharger will 
be considered out of compliance for each day of that week for that parameter, 
resulting in seven days of non-compliance. The average of daily discharges 
over the calendar week that exceeds the AWEL for a parameter will be 
considered out of compliance for that week only. If only a single sample is 
taken during the calendar week and the analytical result for that sample 
exceeds the AWEL, the Discharger will be considered out of compliance for 
that calendar week. For any one calendar week during which no sample (daily 
discharge) is taken, no compliance determination can be made for that 
calendar week. 

C. Maximum Daily Effluent Limitation (MDEL) 
If a daily discharge exceeds the MDEL for a given parameter, an alleged 
violation will be flagged and the Discharger will be considered out of 
compliance for that parameter for that one day only within the reporting period. 
For any one day during which no sample is taken, no compliance determination 
can be made for that day. 

D. Instantaneous Minimum Effluent Limitation 
If the analytical result of a single grab sample is lower than the instantaneous 
minimum effluent limitation for a parameter, a violation will be flagged and the 
Discharger will be considered out of compliance for that parameter for that 
single sample. Non-compliance for each sample will be considered separately 
(e.g., the results of two grab samples taken within a calendar day that both are 
lower than the instantaneous minimum effluent limitation would result in two 
instances of non-compliance with the instantaneous minimum effluent 
limitation). 

E. Instantaneous Maximum Effluent Limitation 
If the analytical result of a single grab sample is higher than the instantaneous 
maximum effluent limitation for a parameter, a violation will be flagged and the 
Discharger will be considered out of compliance for that parameter for that 
single sample. Non-compliance for each sample will be considered separately 
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(e.g., the results of two grab samples taken within a calendar day that both 
exceed the instantaneous maximum effluent limitation would result in two 
instances of non-compliance with the instantaneous maximum effluent 
limitation). 

F. Six-Month Median Effluent Limitation 

The Discharger shall determine the six-month median effluent value (SMEV) for 
a given parameter by calculating the statistical median of all daily effluent 
values (DEVs) for each parameter within each six-month calendar period 
(January-June and July-December). The SMEV determination for a given six
month calendar period shall not include DEVs from any other six-month 
calendar period. If only a single DEV is obtained for a parameter during a six
month calendar period, that DEV shall be considered the SMEV for that 
parameter for that given six-month calendar period. The SMEV shall be 
attributed to each day of the six-month calendar period for determination of 
compliance with the six-month median effluent limitation (SMEL) for a given 
parameter for each day of that given six-month calendar period, resulting in 
approximately 180 days of non-compliance depending on the number of days in 
the six-month calendar period. If the SMEV exceeds the six-month median, the 
Discharger will be considered out of compliance for each day for the six-month 
period. The SMEV cannot be determined for any six month calendar period 
during which no DEV is obtained. 
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Arithmetic Mean (!J.), also called the average: the sum of measured values divided by 
the number of samples. For ambient water concentrations, the arithmetic mean is 
calculated as follows: 

Arithmetic mean = 1-l = L:x I n where: L:x is the sum of the measured 
ambient water concentrations, and n is 
the number of samples. 

Average Monthly Effluent Limitation (AMEL): the highest allowable average of daily 
discharges over a calendar month, calculated as the sum of all daily discharges 
measured during a calendar month divided by the number of daily discharges measured 
during that month. 

Average Weekly Effluent Limitation (AWEL): the highest allowable average of daily 
discharges over a calendar week (Sunday through Saturday), calculated as the sum of 
all daily discharges measured during a calendar week divided by the number of daily 
discharges measured during that week. 

Bioaccumulative Pollutants: those substances taken up by an organism from its 
surrounding medium through gill membranes, epithelial tissue, or from food and 
subsequently concentrated and retained in the body of the organism. 

Carcinogenic Pollutants: substances that are known to cause cancer in living 
organisms. 

Coefficient of Variation ( CV): a measure of the data variability and is calculated as the 
estimated standard deviation divided by the arithmetic mean of the observed values. 

Cone of Depression: A depression in the water table that develops around a pumped 
well. 

Cone of Influence: The depression, roughly conical in shape, produced in a water table 
by the pumping of water from a well. 

Contamination Site: A site that is currently under investigation or cleanup for any 
medium (air, soil, water), or is provided oversight by any local, state, or federal 
environmental regulatory agency, such as the County of San Diego, Air Pollution 
Control District, and Department of Taxies Substance Control, or the quality of surface 
water or groundwater at a site has been altered by wastes to a degree which 
unreasonably affects either the waters for beneficial uses or facilities which serve these 
beneficial uses. - .. . -·- - .. -· .. ... .... - - - ·--- ---····- . ---- -· .. -- ......... - - -

Daily Discharge: Daily Discharge is defined as either: (1) the total mass of the 
constituent discharged over the calendar day (12 a.m. through 11:59 p.m.) or any 24-
hour period that reasonably represents a calendar day for purposes of sampling (as 
specified in the permit), for a constituent with limitations expressed in units of mass or; 
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(2) the unweighted arithmetic mean measurement of the constituent over the day for a 
constituent with limitations expressed in other units of measurement (e.g., 
concentration). 

The daily discharge may be determined by the analytical results of a composite sample 
taken over the course of one day (a calendar day, or other 24-hour period defined as a 
day), or by the arithmetic mean of analytical results from one or more grab samples 
taken over the course of the day. 

For composite sampling, if one day is defined as a 24-hour period other than a calendar 
day, the analytical result for the 24-hour period will be considered as the result for the 
calendar day in which the 24-hour period ends. 

Detected, but Not Quantified (DNQ): those sample results less than the Reporting 
Level (RL), but greater than or equal to the laboratory's Method Detection Limit (MDL). 

Dilution Credit: the amount of dilution granted to a Discharger in the calculation of a 
water quality-based effluent limitation, based on the allowance of a specified mixing 
zone. It is calculated from the dilution ratio, or determined through conducting a mixing 
zone study, or modeling of the discharge and receiving water. 

Effluent Concentration Allowance (ECA): a value derived from the water quality 
criterion/objective, dilution credit, and ambient background concentration that is used, in 
conjunction with the coefficient of variation for the effluent monitoring data, to calculate 
a long-term average (L T A) discharge concentration. The ECA has the same meaning 
as waste load allocation (WLA) as used in USEPA guidance (Technical Support 
Document For Water Quality-based Taxies Control, March 1991, second printing, 
EPA/505/2-90-001 ). 

Enclosed Bays: indentations along the coast that enclose an area of oceanic water 
within distinct headlands or harbor works. Enclosed bays include all bays where the 
narrowest distance between the headlands cir outermost harbor works is less than 75 
percent of the greatest dimension of the enclosed portion of the bay. Enclosed bays 
include, but are not limited to, Humboldt Bay, Bodega Harbor, Tomales Bay, Drake's 
Estero, San Francisco Bay, Morro Bay, Los Angeles-Long Beach Harbor, Upper and 
Lower Newport Bay, Mission Bay, and San Diego Bay. Enclosed bays do not include 
inland surface waters or ocean waters. 

Notice of Enrollment: A notice from the Regional Board to the discharger that the NOI 
application has been accepted and the project is enrolled in this WDR. The Notice of 
Enrollment will specify the discharge flow limit, any additional or increase in monitoring 
due to specific circumstances of the discharge, or other requirements. 

Estimated Chemical Concentration: the estimated chemical concentration that results 
from the confirmed detection of the substance by the analytical method below the 
Minimum Level value. 
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Estuaries: waters, including coastal lagoons, located at the mouths of streams that 
serve as areas of mixing for fresh and ocean waters. Coastal lagoons and mouths of 
streams that are temporarily separated from the ocean by sandbars shall be considered 
estuaries. Estuarine waters shall be considered to extend from a bay or the open ocean 
to a point upstream where there is no significant mixing of fresh water and seawater. 
Estuarine waters includes, but are not limited to, the Sacramento-San Joaquin Delta, as 
defined in Water Code section 12220, Suisun Bay, Carquinez Strait downstream to the 
Carquinez Bridge, and appropriate areas of the Smith, Mad, Eel, Noyo, Russian, 
Klamath, San Diego, and Otay rivers. Estuaries do not include inland surface waters or 
ocean waters. 

Inland Surface Waters: all surface waters of the State that do not include the ocean, 
enclosed bays, or estuaries. Inland surface water consist of freshwater and do not have 
any measurable salinity. 

Instantaneous Maximum Effluent Limitation: the highest allowable value for any 
single grab sample or aliquot (i.e., each grab sample or aliquot is independently 
compared to the instantaneous maximum limitation). 

Instantaneous Minimum Effluent Limitation: the lowest allowable value for any 
single grab sample or aliquot (i.e., each grab sample or aliquot is independently 
compared to the instantaneous minimum limitation). 

Maximum Daily Effluent Limitation (MDEL): the highest allowable daily discharge of a 
pollutant, over a calendar day (or 24-hour period). For pollutants with limitations 
expressed in units of mass, the daily discharge is calculated as the total mass of the 
pollutant discharged over the day. For pollutants with limitations expressed in other 
units of measurement, the daily discharge is calculated as the arithmetic mean 
measurement of the pollutant over the day. 

Median: the middle measurement in a set of data. The median of a set of data is found 
by first arranging the measurements in order of magnitude (either increasing or 
decreasing order). If the number of measurements (n) is odd, then the median= X(n+1)12• 

If n is even, then the median= (Xn12 + X(n/2)+1)/2 (i.e., the midpoint between the n/2 and 
n/2+1 ). 

Method Detection Limit (MDL): the minimum concentration of a substance that can be 
measured and reported with 99 percent confidence that the analyte concentration is 
greater than zero, as defined in title 40 of the Code of Federal Regulations, Part 136, 
Attachment B, revised as of July 3, 1999. 

Minimum Level (ML): the concentration at which the entire analytical system must give 
~-·--- --- --·- ---- a recognizable signal a·nd acceptable calibration point.- The ML· ·is the c·oncentration in· ·a·---

sample that is equivalent to the concentration of the lowest calibration standard 
analyzed by a specific analytical procedure, assuming that all the method specified 
sample weights, volumes, and processing steps have been followed. 
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Mixing Zone: a limited volume of receiving water that is allocated for mixing with a 
wastewater discharge where water quality criteria can be exceeded without causing 
adverse effects to the overall water body. 

Not Detected (NO): those sample results less than the laboratory's MDL. 

Notice of Intent (NOI): A form completed and signed by a Discharger notifying the 
Regional Board that the Discharger is applying for enrollment under the terms and 
conditions of the WDR and will comply with the WDR for a groundwater extraction 
activity at a specific site. 

Notice of Termination (NOT): A letter completed and signed by a Discharger notifying 
the Regional Board that the Discharger no longer wishes to discharge under the WDR. 
Submission of a NOT constitutes notice that the owner (and his/her agent) of the site 
identified on the letter has ceased discharge groundwater associated with groundwater 
extraction activities at the site under this WDR. 

Ocean Waters: the territorial marine waters of the State as defined by California law to 
the extent these waters are outside of enclosed bays, estuaries, and coastal lagoons. 
Discharges to ocean waters are regulated in accordance with the State Board's 
California Ocean Plan. 

Permanent groundwater extraction activities: Groundwater extraction operations for 
structures which 1) are not designed or constructed to withstand hydrostatic pressure or 
do not preclude infiltration of groundwater, and 2) require removal of groundwater to 
prevent water infiltration to the structure(s). 

Persistent pollutants: substances for which degradation or decomposition in the 
environment is nonexistent or very slow. 

Radius of Influence: The radial distance from the center of a well bore to the point 
where there is no lowering of the water table or potentiometric surface (the edge of the 
cone of depression). 

Reporting Level (RL): the ML (and its associated analytical method) chosen by the 
Discharger for reporting and compliance determination from the MLs included in this 
WDR. The MLs included in this WDR correspond to approved analytical methods for 
reporting a sample result that are selected by the Regional Board either from Appendix 
4 of the SIP in accordance with section 2.4.2 of the SIP, or established in accordance 
with section 2.4.3 of the SIP. The ML is based on the proper application of method
based analytical procedures for sample preparation and the absence of any matrix 
interferences. Other factors may be applied to the ML depending on the specific 

· -· ~--- -- ------- -----sample pteparatio-n steps em-ployed. -For ·example, the treatment typically applied ·in---~ -- ·- ---··-··- ---- -~ ------- --
cases where there are matrix-effects is to dilute the sample or sample aliquot by a factor 
of ten. In such cases, this additional factor must be applied to the ML in the 
computation of the RL. 
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Satellite Collection System: the portion, if any, of a sanitary sewer system owned or 
operated by a different public agency than the agency that owns and operates the 
wastewater treatment facility that a sanitary sewer system is tributary to. 

Six-Month Median Effluent Limitation: the highest allowable median of all daily 
discharges, based on 24-hour flow-weighted composite samples, for any 180-day 
period. 

Source of Drinking Water: any water designated as municipal or domestic supply 
(MUN) in a Regional Board Basin Plan. 

Standard Deviation (cr): a measure of variability _that is calculated as follows: 

cr = (L:[(x- J..ll]/(n- 1 ))o.s 
where: 
x is the observed value; 
J..L is the arithmetic mean of the observed values; and 
n is the number of samples. 

Temporary Discharge: Discharge of extracted groundwater waste from groundwater 
cleanup with a projected cleanup date and subsurface excavation that requires 
groundwater extraction that is not a permanent groundwater extraction activity. 

Discharges of groundwater for the purpose of protecting subterranean structures from 
groundwater infiltration are not considered groundwater cleanup projects, whether or 
not such discharges cleanup or remove pollutants from the groundwater. These 
activities may be covered under the statewide general NPDES permit for discharges 
from utility vaults and underground structures to surface water (CAG990002). 

Toxicity Reduction Evaluation (TRE): a study conducted in a step-wise process 
designed to identify the causative agents of effluent or ambient toxicity, isolate the 
sources of toxicity, evaluate the effectiveness of toxicity control options, and then 
confirm the reduction in toxicity. The first steps of the TRE consist of the collection of 
data relevant to the toxicity, including additional toxicity testing, and an evaluation of 
facility operations and maintenance practices, and best management practices. A 
Toxicity Identification Evaluation (TIE) may be required as part of the TRE, if 
appropriate. (A TIE is a set of procedures to identify the specific chemical[s] 
responsible for toxicity. These procedures are performed in three phases 
[characterization, identification, and confirmation] using aquatic organism toxicity tests.) 

Waters of the United States or waters of the U.S.: (40 e-CFR 122.2, March 20, 
2007) (a) All waters which are currently used, were used in the past, or may be r-- ....... -.. -----susceptible to use in interstate or foreign. commerce, including all waters which are·--·-- ·-------· ·- -- - .. 

1 subject to the ebb and flow of the tide; (b) All interstate waters, including interstate 
"wetlands;" (c) All oth.er waters such as intrastate lakes, rivers, streams (including 
intermittent streams), mudflats, sandflats, "wetlands," sloughs, prairie potholes, wet 
meadows, playa lakes, or natural ponds the use, degradation, or destruction of which 
would affect or could affect interstate or foreign commerce including any such waters: 
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(1) Which are or could be used by interstate or foreign travelers for recreational or other 
purposes; (2) From which fish or shellfish are or could be taken and sold in interstate or 
foreign commerce; or (3) Which are used or could be used for industrial purposes by 
industries in interstate commerce; (d) All impoundments of waters otherwise defined as 
waters of the United States under this definition; (e) Tributaries of waters identified in 
paragraphs (a) through (d) of this definition; (f) The territorial sea; and (g) "Wetlands" 
adjacent to waters (other than waters that are themselves wetlands) identified in 
paragraphs (a) through (f) of this definition. Waste treatment systems, including 
treatment ponds or lagoons designed to meet the requirements of CWA (other than 
cooling ponds as defined in 40 CFR 423.11 (m) which also meet the criteria of this 
definition) are not waters of the United States. This exclusion applies only to manmade 
bodies of water which neither were originally created in waters of the United States 
(such as disposal area in wetlands) nor resulted from the impoundment of waters of the 
United States. Waters of the United States do not include prior converted cropland. 
Notwithstanding the determination of an area's status as prior converted cropland by 
any other federal agency, for the purposes of the Clean Water Act, the final authority 
regarding Clean Water Act jurisdiction remains with EPA. 
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NOTICE OF INTENT 

ORDER NO. R9-2008-0002 
- NPDES NO. CAG919002 

TO DISCHARGE GROUNDWATER EXTRACTION WASTE 
TO SURFACE WATERS WITHIN THE SAN DIEGO REGION 

EXCEPT FOR SAN DIEGO BAY 

SUBJECT TO GENERAL WASTE DISCHARGE REQUIREMENTS IN 
ORDER NO. R9-2008-0002 (NPDES NO. CAG919002) 

GENERAL WASTE DISCHARGE REQUIREMENTS FOR DISCHARGES FROM 
GROUNDWATER EXTRACTION AND SIMILAR WASTE DISCHARGES TO SURFACE 
WATERS WITHIN THE SAN DIEGO REGION EXCEPT FOR SAN DIEGO BAY (WDR) 

Attach Form 200 (completed and signed) and additional sheets as necessary to provide 
complete information requested in this Notice of Intent (NOI). 

I. STIPULATION OF APPLICABILITY AND CERTIFICATION 

D I have determined that the groundwater extracted waste discharge will be to 
navigable waters of the United States within the San Diego Region and that any 
violation of effluent limits will be subject to Mandatory Minimum Penalties under 
California Water Code section 13385(h) and (i). 

D I have determined that this discharge is eligible for enrollment in this General 
"Waste Discharge Requirements" (WDR) because the discharge will comply with 
the Discharge Specifications of this WDR. 

D I have read this WDR Order No. R9-2008-0002 and hereby certify that: 

1. I understand the requirements of Order No. R9-2008-0002. 

2. The enclosed information describing my proposed groundwater 
extraction waste discharge is accurate and describes a discharge that 
meets the requirements of Order No. R9-2008-0002, which is the 
applica_!:>le general groundwater~)(traction waste di~ch~rge p_ern:!it. __ ~---- ______________ _ 

3. I will comply with all terms, conditions, and requirements of WDR Order 
No. R9-2008-0002. 
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I. STIPULATION OF APPLICABILITY AND CERTIFICATION 

I certify under penalty of law that this document, Form 200, and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to ensure that qualified personnel 
properly gather and evaluate the information submitted. Based on my 
inquiry of the person or persons who manage the system or those directly 
responsible for gathering the information, the information submitted is true, 
accurate, and complete to the best of my knowledge and belief. I am 
aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. In addition, I certify that 
the provisions of the permit, including the criteria for eligibility will be 
complied with. 

A. Printed Name: 

B. Signature*: C. Date: 

D. Title: 

*The appropnate person must s1gn the apphcat1on form. 
Acceptable signatures are: 
1. for a corporation, a principal executive officer of at least the level of senior vice-president; 
2. for a partnership or individual (sole proprietorship), a general partner or the proprietor; 
3. for a governmental or public agency, either a principal executive officer or ranking elected/appointed 

official. 

II. ITEMS REQUIRED FOR DETERMINING ELIGIBILITY 

D A. Identify and discuss technical and economic feasibility of alternative 
disposal options. · 

D B. If discharging to an MS4, obtain authorization from the appropriate 
municipality and submit proof. 

D D. Submit a completed and signed Form 200 (Application/Report of Waste 
Discharge, Genera/Information for Waste Discharge Requirements or 
NPDES Permit). 
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THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

Ill. NOTICE OF INTENT STATUS 

A. Is this a renewal of an expiring WDR? 1. 0 No 2.0 Yes, Order No.: _____ _ 

IV. GROUNDWATER EXTRACTION INFORMATION 

A. Nature of Groundwater Extraction Activity: 
1. 0 Subsurface Excavation 

a.O Foundation b. 0 Tunneling c.O Construction d.O Footing e.O Other 
2. 0 Remediation Project 
3. 0 Other 

B.O This project is associated with a project that requires Regional Board license, permit, or oversight? 
Explain: Construction storm water, 401 Certifications, WDR, UST or cleanup project, etc. 

C. Duration and Start Date 
1. Proposed Start Date of Groundwater Extraction Discharge: 

2. Estimated Duration of Groundwater Extraction Discharge: 

D. 1.0 Describe the historical use of the land within the cone/radius of influence. 

2. 0 Identify all known contamination ·sites and ground water plumes within half mile of each 
groundwater extraction point to be used in the project. 
Attach a source of contamination description and list of constituents. 
Attach site assessment (If one has been done) 

E. For each discharge point identify the location of discharge according to the following: (show in vicinity map) 
1. 0 Storrn Drain, 0 Attach proof of authorization from the appropriate municipality for the discharge into the 

storm drain or conveyance used to convey the discharge. 
2. 0 Directly into surface water, 0 submerged or 0 on the surface 

3. Salinity of the Tributary at the discharge point 

F. Will treatment be required to meet the Discharge Specifications of this WDR? 
1.0 Yes 2.0No 

If Yes, attach the following: 
a.O A report certifying the adequacy of each component of the treatment facilities or other type of 

contingency plan. The report shall also certify that: 
( 1) 0 all treatment facility startup and operation instruction manuals are adequate and available to 

operating personnel, 
(2) 0 adequate treatment facility maintenance and testing (if treatment facilities are on "standby") 

schedules are included in the treatment facility operations manual, 
(3) 0 treatment facilities and appurtenances can be fully operational, as designed, within 24 hours, and 
(4) 0 influent and effluent sampling locations or ports are located in areas where samples representative 

of the waste stream to be monitored can be obtained. 
~~ --~ - ~b. 0 ~ ~ ~·The design engineer shall affix his/her signature anfl engineering license number to this - -- -~ --··-·--

certification report. 
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IV. GROUNDWATER EXTRACTION INFORMATION 

G. Additional Attachments 
1. 0 Describe best management practices {bmp) and contingency plan. 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

2. 0 Provide the results of the analysis of the groundwater to be extracted for all of those constituents, as 
determined by the sampling requirement criteria described in this WDR, for the proposed receiving water type. 

v. RECEIVING WATER INFORMATION 
A. Name of receiving water(s): (San Diego River, Rainbow Creek, Pacific Ocean, etc.) 

B. Describe the types of receiving waters affected: (bay, creek, river, etc.) 

C. Receiving water flows seasonally 1.0 Yes 2.0 No 

D. More than one discharge point is proposed? 

1.0 Yes 2.0No If Yes, how many? 

And distance between points 
Include in Vicinity Map 

3. Location of Discharge Points: (attach) 
Example: Outfall 001 (Latitude and Longitude) 

E. Proposed Flow (MGD or gpd) of the discharge: 
1. Maximum Discharge: 

2. Average Daily Flowrate: 

3. Basis for flow rate estimates (if necessary attach): 

F. Hydrologic Subarea Number(s) at the point of discharge: 
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VI. APPLICATION FEE 

The initial fee and annual fee are based upon the type of pollutants to be discharged or potentially discharged. 

Make checks payable to "SWRCB" and include the project's name in the "memo" field. 

D Category 3 Lowest Threat to Water Quality 
The discharge will not require any treatment. 
Current fee is $1 ,000 plus $185 surcharge = $1,185 

D Category 2 Moderate Threat to Water Quality 
The discharge will be from a well that has a contaminated site within the radius of influence. 
Current fee is $2,900 plus $537 surcharge = $3,437 

D Category 1 Highest Threat to Water Quality 
The discharge will require treatment to meet effluent limitations. 
Current fee is $4,800 plus $888 surcharge= $5,688 
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A. D Statement of compliance with 40 CFR 131.12 and State Water Resources Control Board Resolution No. 68-
16 (attach) (collectively antidegredation policies) 

40 CFR 131.12 Antidegradation policy. 
(a) The State shall develop and adopt a statewide antidegradation policy and identify the methods for implementing such policy 
pursuant to this subpart. The antidegradation policy and implementation methods shall, at a minimum, be consistent with the 
following: · 
(1) Existing instream water uses and the level of water quality necessary to protect the existing uses shall be maintained and 
protected. 
(2) Where the quality of the waters exceed levels necessary to support propagation of fish, shellfish, and wildlife and recreation in 
and on the water, that quality shall be maintained and protected unless the State finds, after full satisfaction of the 
intergovernmental coordination and public participation provisions of the State's continuing planning process, that allowing lower 
water quality is necessary to accommodate important economic or social development in the area in which the waters are located. 
In allowing such degradation or lower water quality, the State shall assure water quality adequate to protect existing uses fully. 
Further, the State shall assure that there shall be achieved the highest statutory and regulatory requirements for all new and 
existing point sources and all cost-effective and reasonable best management practices for non point source control. 
(3) Where high quality waters constitute an outstanding National resource, such as waters of National and State parks and wildlife 
refuges, and waters of exceptional recreational or ecological significance, that water quality shall be maintained and protected. 
(4) In those cases where potential water quality impairment associated with a thermal discharge is involved, the antidegradation 
policy and implementing method shall be consistent with section 316 of the Act. 

RESOLUTION NO, 68-16 
STATEMENT OF POLICY WITH RESPECT TO MAINTAINING HIGH QUALITY OF WATERS IN CALIFORNIA 
WHEREAS the California Legislature has declared that it is the policy of the State that the granting of permits and licenses for 
unappropriated water and the disposal of wastes into the waters of the State shall be so regulated as to achieve highest water 
quality consistent with maximum benefit to the people of the State and shall be controlled so as to promote the peace, health, 
safety and welfare of the people of the State; and 
WHEREAS water quality control policies have been and are being adopted for waters of the State; and 
WHEREAS the quality of some waters of the State is higher than that established by the adopted policies and it is the intent and 
purpose of this Board that such higher quality shall be maintained to the maximum extent possible consistent with the declaration 
of the Legislature; 

NOW, THEREFORE, BE IT RESOLVED: 
1. Whenever the existing quality of water is better than the quality established in policies as of the date on which such policies 
become effective, such existing high quality will be maintained until it has been demonstrated to the State that any change will be · 
consistent with maximum benefit to the people of the State, will not unreasonably affect present and anticipated beneficial use of 
such water and will not result in water quality less than that prescribed in the policies. 
2. Any activity which produces or may produce a waste or increased volume or concentration of waste and which discharges or 
proposes to discharge to existing high quality waters will be required to meet waste discharge requirements which will result in the 
best practicable treatment or control of the discharge necessary to assure that (a) a pollution or nuisance will not occur, and (b) 
the highest water quality consistent with maximum benefit to the people of the State will be maintained. 
3. In implementing this policy, the Secretary of the Interior will be kept advised and will be provided with such information as he will 
need to discharge his responsibilities under the Federal Water Pollution Control Act. 

BE IT FURTHER RESOLVED that a copy of this resolution be forwarded to the Secretary of the Interior as part of California's 
water quality control policy submission. 
CERTIFICATION 
The undersigned, Executive Officer of the State Water Resources Control Board, does hereby certify that the foregoing is a full, 
true, and correct copy of a resolution duly and regularly adopted at a meeting of the State Water Resources Control Board held on 
October 24, 1968. 
Dated: October 28, 1968 
Kerry W. Mulligan, Executive Officer 
State Water Resources Control Board 
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VIII. CALIFORNIA CONSTITUTION COMPLIANCE 

A. D Discuss the potential uses of the extracted groundwaters, efforts made to ensure use to the fullest extent 
possible and compliance with Article 10, Section 2 of the California Constitution (attach) 

CALIFORNIA CONSTITUTION 
ARTICLE 10 WATER 
SEC. 2. It is hereby declared that because of the conditions prevailing in this State the general 
welfare requires that the water resources of the State be put to beneficial use to the fullest extent of 
which they are capable, and that the waste or unreasonable use or unreasonable method of use of 
water be prevented, and that the conservation of such waters is to be exercised with a view to the 
reasonable and beneficial use thereof in the interest of the people and for the public welfare. The 
right to water or to the use or flow of water in or from any natural stream or water course in this State 
is and shall be limited to such water as shall be reasonably required for the beneficial use to be 
served, and such right does not and shall not extend to the waste or unreasonable use or 
unreasonable method of use or unreasonable method of diversion of water. Riparian rights in a 
stream or water course attach to, but to no more than so much of the flow thereof as may be 
required or used consistently with this section, for the purposes for which such lands are, or may be 
made adaptable, in view of such reasonable and beneficial uses; provided, however, that nothing 
herein contained shall be construed as depriving any riparian owner of the reasonable use of water 
of the stream to which the owner's land is riparian under reasonable methods of diversion and use, 
or as depriving any appropriator of water to which the appropriator is lawfully entitled. 

This section shall be self-executing, and the Legislature may also enact laws in the furtherance of 
the policy in this section contained. 

Submit the NO I, first annual fee, map, and other attachments to the following address: 

CRWQC8 - San Diego Region 
917 4 Sky Park Court, Suite 1 00 
San Diego, CA 92123 

Attn: Groundwater Extraction to San Diego Region 
Core Regulatory Unit 
NOTICE OF INTENT 
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IX. STATE USE ONLY 
WDID: Staff Initials: 

Date NOI Received: Check#: 

Date NOI Processed: 
Fee Amount Received: $ 

CIWQS Place # : CIWQS Reg. Meas. # : 

Comments: 
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D Complete 
D Incomplete 
D Withdrawn 

D Pending Additional Information 
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Source: [65 FR 31711, May 18, 2000, as amended at 66 FR 9961, Feb. 13, 2001; 68 
FR 62747, Nov. 6, 2003] 

Table in Paragraph (b)(1) of 40 CFR 131.38-126 PRIORITY POLLUTANTS 
Numeric criteria for priority toxic pollutants for the State of California 

#CompOtlnd CAS Criterion Criterion 
Number Maxfmum COntinuous 

Cone. • Gone. • 
B1 6:2' 

1. An!irncny 

2 .. Atscr~ic • 340i,m,w i5Cii.rn;w 

4 .. Cadmium"' 4.3 eJ,rn,w, 2.2e,l,m.w 

5a. Chromium {UI} ·tooe,Lm,Q 

5b, Chromium {VI)~ 16i,m,w ti i,rn,w 

13 e,i,m,w,x 9.0e,i.,m,w 

7439921 65e.,i,.m 2.5e,!,.!'rl 

8. Mercury• tReservedl !Reser/ed! 

s. Nickel~ · 7440020 470 e.i,m,w 52·e.i,m.w 

10. Selenium~ jReseNedJ p /l.O.q 

7440224 3.4e,l.m 

12. Thattitlm · 744D2aO 

744{)5€6 1:!0 12De,l,rrt,W 
e,i,m;w,.:<: 

14, Cyanide " 51'125 22o 5.2 D 

15. Asbestos 1332214 

16. :!,3, 1 .8.-TCDD (DJo:o:]n} 

17. Acrolein 

18. Acrylonlhlf~ 107131 

19. Benzene 71432 

21. Carbon Tetrachloride 56235 

1()6907 

23. Chloro::libromcmetllane 124481 

c 
Sal~h'ater 

Crlter1on. Criterion 
Maximum Conii.nuous 

Cone, • Cone. d 

C1 c~ 

42i.m 9.3r,m 

1100 i,m 50 l,m 

74 i,m 8.2 i,m 

2'00 l,m 71 !,m 

1.9i.m 

81 i,rn 

1 r 1 r 

D 
Human Health 

(10'' risk for carcioogens} 
FO!" oonsump~on of: 

\1\latet& 
Organisms 

(?<QJL) 
D1 

n 

n 

n 

ri 

1300 

T1 

0.050 a 

610 a 

n 

1.7a,s 

700a 

7,00(1,000 
fibers!!.. k,.s 

O.OOOC<Jil013· 
{; 

320s 

0.059a,c,s 

1.2 a,c 

4.3a,c 

0.2$ a.c~s 

680 a.,s 

0.401 a,c 

Q(ganism:!> 
Only 
(pg!L) 

D2 

4300<i,l 

~ 
n 

n 

n 

0.05·1 a 

46GOa 

·0 

6.3a,! 

220,DOOa,j 

&.000000014 
{> 

780 t 

0.00 .a, c.t 

71 a=.·C 

36Da,c 

4.4<'.l,l:l,t 

21JlDO a,j,t 

34e,c 

24 .. Ch!oroothane ~ 
:1--2-5.-2--C-. h-b)-ro-t;>-th-yl-vi-rly-1-EI-h-e.r--~----+----t----+----+----+-------ll 
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Table in Paragraph {b)(1) of 40 CFR 131.38-126 PRIORITY POLLUTANTS 
N 't f 't t . II t t f th St t . f C l'f umenc en en a or pnonty OXIC PO u an s or e a eo 81 orma 

A B c D 
Freshwa1er Sal!wate-r Human Health 

(1 (}'v risk for carc:if"I!Dgens} 
Far oonsumption of: 

#Compound CAS Criterion Criterion Crller.lon Crlterlon Wab.lr& O~anlsms 
Number Maxfrttum Contin,uous Ma~imum Canfinuous Org'iinJsms Only 

Cone." Cone. • Cone. • Cone. • (~-tWL) (11g!L) 
B1 82 C1 C2 D1 D2 

26. Chloroform 67663 [Reserved) [ReseMdl 

27. Olc!Horot;>romorm:ttlt<Jn~ 7$214 0.56a.c 4£a,c 

28. 1,1-Dichloroothane 7$343 

29. 1.2·Dichlorretham:t 107062 D.3fl a.c,s 99a.o,! 

3D. 1,1:·Dich1oroethyllNie 75354 0.057 a.c:,s 3.2a,o,t 

31!. 1 .• <1-0ic~oroprop::me 7fl.875 0,52a 39a 

:l2. 1,3-0k;:hlor~opyleme 542756 1lla,s 1,700 .a,t 

JJ. Efuylbcnzene 10(}414 3,10!} a,s 29,000 :.;t 

34. M~;;thyl eromide 7483$1 48a 4,000a 

35. Me.thyl Chloride 74813 n n 

3$. Methylene Chloride 70092 4.7a,c 1,00l>a,c 

37. 1, t ,2,2-Tetra~;h.loroethane r9J4o 0.1'701,(;,$ 11 a.c.~ 

36. Te-tratntoroemyJer•e 1::me4 o.~c.s e.asc,t 

39. Tot:ucne 1.08883 6,800 a 200,000 a 

4{,1, 1 ,2~Trans·Dichlorrefu;,•JI:me 15>5605 700a 140.000 a 

4t. 1,1 , 1-TttchiOtoothane 71556 n n 

42. 1.1.2-Trichloroethane 70005 r:u>oa.c.s 42a,c;! 

AS,, Tdchloroo!hylene 7¥-MB 2.7c,s 81 c,t 

44. Vin~'l Chloride 75014 .2 525c,t 

45. 2:·Chlorophoool 95578 120 a 400<t 

46. 2,4·Dich1orop{tenct 12:0!3:32 93a,s 790a,t 

47. 2,4-Dimeillylphenol 1oes:rn 540a 2.300:a 

48. 2-Me:hy1·4,6-Dinitrophenol 53452:1 13As 765t 1 

r;;; henol 512&!> 71Ja,s 14,000 a,t 

50. 2 ... \lltrophenol f\8755 

:51. 4·Nitrophenol 1.00027 

52. 3-Melhyi-4-Cil1orqplleno1 Ml001 

53. Pen!adlliorophenol 87885 19f,\\f 15 f,w 13 7.9 0.28a,c a.2a.c.j 

54. Phenol 105952 2tooo a 4,000,000 
·-····--------- .. -- -----·-- -- ---- .. . ---·-- . -· ---------- ---- ·- -·---- - ----- .. 

a,j,l 

55. 2.4,6-Tric!11orophenol 88002 2.ta,c 6.5a,-c 

56. A~aph1!1ene 63329 1,2ooa 2.mo a 

57. Acenaphl!ly'leme 2089£8 

58. Anlhracene 120121 9Jl00a 110,\JOO a 
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Table in Paragraph (b)(1) of 40 CFR 131.38-126 PRIORITY POLLUTANTS 
N 't f 't t II t t f th St t f C l'f umenc en en a or pnomy OXIC po u an s or e a e 0 ar ornra 

A B c D 
F'resh\vater Sattv,•at~r Human Health 

(1 0''-' risk for carcinogens} 
Fer oonsumptioo of: 

#Compound CAS Criterion Criteria~ Criterion Criterion Wahl"'&. OrgMlsms 
Number Maxrm.um Conftn.uous Maximum Continuous Org:anJsn1S Only 

Cone. ~ Cone. • Cone.~ Cone. • (141-IL) {,uglL) 
El1 82 C1 C2 D1 D2 

59. Bon:ddifle 92875 D.DIJ012 a,c,$ 0.000$4 a,c,t 

60 .. Benzo(a)Anthracen•e 56553 !L0044 a,c 0.049·a,c 

61. Benzo(a)PI'r<me 50328 0.0044 a,c · 0.049 a,c 

i}2. Benzo(b}Ffuman!hene 205992 o.oo44a,c M49a,c 

63. Benzo(ghi)Perylena 191242 

64. Elanzo(k)F'l~Jor:anthane .207089 0.0044a,c 0.049a,c 

65. Bi:S(2·Ch1oroethoxy)Meihane 1111911 

66. Sis!Z-Ch'loroothyl )!;!her 111444 fW31 a,c.s 1.4 a.c.t 

67. Bis(2-ChloroisQ9JOp~1)Ether 39638329 1,40D a 1TO,OOO a,t 

68. Bis(2-Ejn~·lhexyi)Phfuatate ll7617 1,Sa,e,s 5.9 a.c,t 

69. A.·'Srornophenyl Phenyl Efiler 101553 

70. Butylbent.yl ?hth.alate 856B7 3;000a, s .. zooa 

71. 2-Chloronapllthalene 91567 1,100a 4,3D[)a, 

72. 4.Chloroplt!enyr i"Mnyl Elher . 1005723 

73. Clt!'YSMe 218019 o.0044.a.o ' o.049·i'l,c ' 

74, Dibenzo(a,h)Antnracene (53703 0.0044 a.c 0.049a,r.: 

75. 1,:2 Oichlorobenzeoo 95501 :2.,.71)0a n,nooa 

76. 1,3 Dicl<lordbenzene $41731 4(1(} 2,600. 

17. 1.4 Dichlorobenzene 1()6461 400 2,600 

7!L 3,3'·Dichforobeniidine ~1941 CUMa.c,s 0.077a.c.t 

79. Die1hyl Phitlal:.,te 84662 23,000 a.s 120,000 a,t 

80. Dimolhy.l Phthalate 131113 313,000$ 2;00[1,000 i 

B1.Dkl"Butyl PhttHilal.e 84742 2,700 a.s t2;1}0Q a,t 

.a~ 2,4-Dinitrotoluene 1;21141.: O,Ht;,S 9.1 c,t 

83 .. 2 ,6-Dini\rotoluene 606;202 

e4 Di-n-OctyJ Phlha!ate 117840 

e.s. 1 ,2-Dlpbenyl ttydrazlne 122667 ·0. 040 a, c.s CLS4 a,c,t 

86. Fluoral'ithene 20Q440 300a 370a 

1).7, Fl'uon~oo 86737 1,300 a 14,DOOa 
-·- -

86. Hex.a·chtorobenzene 118741 O.OD-0.75 a,c 0.00{)77 a ,c 

89. Hllxa.chtorobuta(!Jene 87683 OA4 a,c,s SOa,c;t 

90. Hex s·c:hlorocyclopentad iene 77474 1!:40a,s i7,00Da,.j,t 

!ill, He;.r.acht•t;>toetMr<e oi72.1 1.9 a.c,s 8.9a,c.t 
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Table in Paragraph (b)(1} of 40 CFR 131.38-126 PRIORITY POLLUTANTS 
Numeric criteria f . . . II t f th St t f C l'f . or pnonty tox1c po utan s or e a eo 81 orma 

A. B c D 
Fre$hwaler Sa!~water Human Health 

(1 a~ risk for carcill'Oqens) 
For oonsumpfioo of: 

# Con1pouod CAS Criterion Criterion ·Criterion Criterion Water& Or>;~anisms 

Number Maximum C<mlilluous Maximum Canirnuous Org<~nisms Ol'lly 
Cone.~ Cone. • Cane.~ Cane. • (~-Cg/L) {;Jg/L) 

B1 B2 C1 C2 Dt 02 

92. lndena{1,2,3.·cd} Pyrene 19'-3$$5 0.0044 <l,C (UJ49a,c 

M .. lsophorone 78591 8.4 C:,S 600 c,t 

94. Naphthalene 91203 

95. Nil!obeozene 989e;3 17 ~.900a,j.t 
00. N~N!trasodlmelh}1amlne 627$9 ft.000$'1! ;;~,c,s 8.1 a,c,.! 

'9'7. N-Ni1rosodi·n-ProJ}ylamine 621647 0.005a 1.4a 

sa. N-Nitros0diphertyfam1rne 863()-3 5.0a,c.s. 16a.c.t 

ss. Phemmtttrene !:l5018 

100. Pyrene t29(H)(} OO.Oa 11,QOO a 

101. 1,2,4·Trici1lorobenzen;:: 120tl21 

102. Aldrin 309002 3g r.ag 0.00013 a,c tt00014a,c 

103. alpha·BHC 319846 1J.0039a,c 0.013a,c 

104. beta-BHG 319857 Q.014a,c 0.045a,c 

10$, Qa~-SHC 5!J.fl.OO- iM15W (U6g 0.019 c. o.003.c 

106. dettaJ.3.HC 310068 

107. Chlon!ane 57749 2Ag 0.004-3g {},(19 g (L004g 0.0!)057<J,C I.l.IJOO$a,o 

10B. 4,4'cDDT 5{)29'3 UQ ().{)019 U.13g {).001 g 0.00059 a,c 0.00059a,c 

109. 4.4'·DDE 72559 ·~.00059 a,c a.0005Sa,c 

111), 4,4'-DD!) 7:2548 0.0008~ a,c o.oooat~ a,c 

111. Dieldrin 60571 0.:24w o.ossw 11.71 s O.OU19g 0.00014 a,c 0.00014 a:,c 

112. afpha·Endosu.lran 959988 0.22{1 0.056 g n.n34 g 0.0087g no a 240a 

'I 13. be1a-I;:Mosutfan 33213659 0.22g 0.056g D.UJ4 g 0.0{)$7 g 11Ga 240 a 

t14. Endosulran Sulfat.e 1031078 111:1a 240a 

115-. Endrin 72208 0.086w 0.03-'6w 0.037 g 0.7Sa 0.81 a,j 

11-6. Eru:lrln A1d~f'1yde 7421934 0 .. 16a o.eta,J 

1'17. Hep!aehlor 76448 0.52g 0.00o3Sg D.ll$3 9 O.OiJ36·g 0.00021 a,c 0.00021 a,c 

11 ~. Heplacn~or EJX~xide 1024573 0.52g 0.1)()38 g {),{153 g 0.0036 s 0.00010 a,c 0.00011' a,c 

11 fl-125. Pt>lychloo:nated U.014 u 0.03 ~ 0.00011 c.v 0'.1)0017 c,v 
tlphenyls (f'C!i'S} 

1:26. To~apherre 
·-- -· 80013$2 

-- . 0.73 ·-
o.coo~ 

-----·-. 
0.21 0.000:2 0.00073 a,c o.bM7$a,c 

Tott'll Numl:ter of Criteria h 22 21 22 20 92 00 
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Footnotes to 
Table in paragraph(b)(1) of 40 CFR 131.38-126 PRIORITY POLLUTANTS: 
a. Criteria revised to reflect the Agency q1 *or RfD, as contained in the Integrated Risk Information 

System {IRIS) as of October 1, 1996. The fish tissue bioconcentration factor (BCF) from the 1980 
documents was retained in each case. 

b. Criteria apply to California waters except for those waters subject to objectives in Tables III-2A and III-
2B of the San Francisco Regional Water Quality Control Board's (SFRWQCB) 1986 Basin Plan that 
were adopted by the SFRWQCB and the State Water Resources Control Board, approved by EPA, 
and which continue to apply. For copper and nickel, criteria apply to California waters except for 
waters south of Dum barton Bridge in San Francisco Bay that are subject to the objectives in the 
SFRWQCB's Basin Plan as amended by SFRWQCB Resolution R2-2002-0061, dated May 22, 2002, 
and approved by the State Water Resources Control Board. EPA approved the aquatic life site-specific 
objectives on January 21, 2003. The copper and nickel aquatic life site-specific objectives contained in 
the amended Basin Plan apply instead. 

c. Criteria are based on carcinogenicity of 1 0 {-6) risk. 

d. Criteria Maximum Concentration (CMC) equals the highest concentration of a pollutant to which aquatic 
life can be exposed for a short period of time without deleterious effects. Criteria Continuous 
Concentration (CCC) equals the highest concentration of a pollutant to which aquatic life can be 
exposed for an extended period of time (4 days) without deleterious effects. ug/L equals micrograms 
per liter. 

e. Freshwater aquatic life criteria for metals are expressed as a function of total hardness (mg/L) in the 
water body. The equations are provided in matrix at paragraph (b)(2) of this section. Values displayed 
above in the matrix correspond to a total hardness of 1 00 mg/1. 

f. Freshwater aquatic life criteria for pentachlorophenol are expressed as a function of pH, and are 
calculated as follows: Values displayed above in the matrix correspond to a pH of 7.8. CMC = 
exp(1.005(pH)-4.869). CCC= exp(1 :OOS(pH)-5.134). 

g. This criterion is based on 304(a) aquatic life criterion issued in 1980, and was issued in one of the 
following documents: Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT 
(EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-047), Heptachlor 
(440/5-80-052), Hexachlorocyclohexane (EPA 440/5-80-054), Silver (EPA 440/5-80-071 ). The 
Minimum Data Requirements and derivation procedures were different in the 1980 Guidelines than in 
the 1985 Guidelines. For example, a "CMC" derived using the 1980 Guidelines was derived to be used 
as an instantaneous maximum. If assessment is to be done using an averaging period, the values 
given should be divided by 2 to obtain a value that is more comparable to a CMC derived using the 
1985 Guidelines. 

h. These totals simply sum the criteria in each column. For aquatic life, there are 23 priority toxic 
pollutants with some type of freshwater or saltwater, acute or chronic criteria. For human health, there 
are 92 priority toxic pollutants with either "water + organism" or "organism only'' criteria. Note that these 
totals count chromium as one pollutant even though EPA has developed criteria based on two valence 
states. In the matrix, EPA has assigned numbers Sa and 5b to the criteria for chromium to reflect the 
fact that the list of 126 priority pollutants includes only a single listing for chromium. 

i. Criteria for these metals are expressed as a function of the water-effect ratio, WER, as defined in 
____________________ ·paragraph (c) ofthis section. CMC = colurrmB1_()r y1 _valuexWER; CCC= column B2 or C2 

valuexwE·R. - -- ----~ -- ---~- ----

j. No criterion for protection of human health from consumption of aquatic organisms (excluding water) 
was presented in the 1980 criteria document or in the 1986 Quality Criteria for Water. Nevertheless, 
sufficient information was presented in the 1980 document to allow a calculation of a criterion, even 
though the results of such a calculation were not shown in the document. 
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k. The CWA 304(a) criterion for asbestos is the MCL. 

L [Reserved] 
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m. These freshwater and saltwater criteria for metals are expressed in terms of the dissolved fraction of 
the metal in the water column. Criterion values were calculated by using EPA's Clean Water Act 
304(a) guidance values (described in the total recoverable fraction) and then applying the conversion 
factors in §131.36(b)(1) and (2). 

n. EPA is not promulgating human health criteria for these contaminants. However, permit authorities 
should address these contaminants in NPDES permit actions using the State's existing narrative 
criteria for taxies. 

o. These criteria were promulgated for specific waters in California in the National Taxies Rule ("NTR"), at 
§131.36. The specific waters to which the NTR criteria apply include: Waters of the State defined as 
bays or estuaries and waters of the State defined as inland, i.e., all surface waters of the State not 
ocean waters. These waters specifically include the San Francisco Bay upstream to and including 
Suisun Bay and the Sacramento-San Joaquin Delta. This section does not apply instead of the NTR 
for this criterion. 

p. A criterion of 20 ug/1 was promulgated for specific waters in California in the NTR and was promulgated 
in the total recoverable form. The specific waters to which the NTR criterion applies include: Waters of 
the San Francisco Bay upstream to and including Suisun Bay and the Sacramento-San Joaquin Delta; 
and waters of Salt Slough, Mud Slough (north) and the San Joaquin River, Sack Dam to the mouth of 
the Merced River. This section does not apply instead of the NTR for this criterion. The State of 
California adopted and EPA approved a site specific criterion for the San Joaquin River, mouth of 
Merced to Vernalis; therefore, this section does not apply to these waters. 

q. This criterion is expressed in the total recoverable form. This criterion was promulgated for specific 
waters in California in the NTR and was promulgated in the total recoverable form. The specific waters 
to which the NTR criterion applies include: Waters of the San Francisco Bay upstream to and including 
Suisun Bay and the Sacramento-San Joaquin Delta; and waters of Salt Slough, Mud Slough (north) 
and the San Joaquin River, Sack Dam to Vernalis. This criterion does not apply instead of the NTR for 
these waters. This criterion applies to additional waters of the United States in the State of California 

· pursuant to 40 CFR 131.38(c). The State of California adopted and EPA approved a site-specific 
criterion for the Grassland Water District, San Luis National Wildlife Refuge, and the Los Banos State 
Wildlife Refuge; therefore, this criterion does not apply to these waters. 

r. These criteria were promulgated for specific waters in California in the NTR. The specific waters to 
which the NTR criteria apply include: Waters of the State defined as bays or estuaries including the 
San Francisco Bay upstream to and including Suisun Bay and the Sacramento-San Joaquin Delta. 
This section does not apply instead of the NTR for these criteria. 

s. These criteria were promulgated for specific waters in California in the NTR. The specific waters to 
which the NTR criteria apply include: Waters of the Sacramento-San Joaquin Delta and waters of the 
State defined as inland ( i.e., all surface waters of the State not bays or estuaries or ocean) that 
include a MUN use designation. This section does not apply instead of the NTR for these criteria. 

t. These criteria were promulgated for specific waters in California in the NTR. The specific waters to 
which the NTR criteria apply include: Waters of the State defined as bays and estuaries including San 
Francisco Bay upstream to and including Suisun Bay and the Sacramento-San Joaquin Delta; and 

__ ___ _ _ __ .. waters of the State defined as inland (i.e., all surface waters of the State not bays or estuaries or .. _ _ _____ .. 
ocean) without a MUN use designation. This section does not apply instead of the NTR for these 
criteria. 

u. PCBs are a class of chemicals which include aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016, 
CAS numbers 53469219, 11097691, 11104282, 11141165, 12672296, 11096825, and 1267 4112, 
respectively. The aquatic life criteria apply to the sum of this set of seven aroclors. 
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v. This criterion applies to total PCBs, e.g., the sum of all congener or isomer or homolog or aroclor 
analyses. 

w. This criterion has been recalculated pursuant to the 1995 Updates: Water Quality Criteria Documents 
for the Protection of Aquatic Life in Ambient Water, Office of Water, EPA-820-B-96-001, September 
1996. See also Great Lakes Water Quality Initiative Criteria Documents for the Protection of Aquatic 
Life in Ambient Water, Office of Water, EPA-80-B-95-004, March 1995. 

x. The State of California has adopted and EPA has approved site specific criteria for the Sacramento 
River (and tributaries) above Hamilton City; therefore, these criteria do not apply to these waters. 

40 CFR 131.38 Editorial Note: At 66 FR 9961, Feb. 13, 2001, §131.38 was arnended in the table to 
paragraph (b)(1) under the column heading for "B Freshwater" by revising the column headings for 
"Criterion Maximum Concentration" and "Criterion Continuous Concentration"; under the column heading 
for "C Saltwater" by revising the column headings for "Criterion Maximum Concentration" and "Criterion 
Continuous Concentration"; and by revising entries "23." and "67.", effective Feb. 13, 2001. However, this 
is a photographed table and the amendments could not be incorporated into the text. For the convenience 
of the user, the amended text is set forth as follows: 

1) § 131.38 Establishment of Numeric Criteria for priority toxic pollutants for the State of California. 

(b)(1) * * * 

Human Health 
8 c (10-6 risk for carcinogens) 

A Freshwater Saltwater For consumption of: 

Criterion Criterion Criterion Criterion Water & Organisms 
maximum continous maximum 

#Compound CAS cone. continious organisms only 
number 

cone. cone. conc.1Jd9l!,Jd (JJg/L) (JJg/L) ll!9Lbld ll!9Lbld U!.9Lb)d 
81 82 C1 C2 01 02 

!67. Bis(2-Chlorois()propyi)Ether :1 . 108601 I 
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Attachment C- (Not applicable) 

Attachment D - Standard Provisions 

I. Standard Provisions- Permit Compliance 

A. Duty to Comply 

1. The Discharger must comply with all of the conditions of this WDR. Any 
noncompliance constitutes a violation of the Clean Water Act (CWA) and the 
California Water Code (CWC) and is grounds for enforcement action, for 
permit termination, revocation and reissuance, or denial of a permit renewal 
application [40 CFR §122.41(a)]. 

2. The Discharger shall comply with effluent standards or prohibitions 
established under section 307( a) of the CWA for toxic pollutants and with 
standards for sewage sludge use or disposal established under section 
405(d) of the CWA within the time provided in the regulations that establish 
these standards or prohibitions, even if this WDR has not been modified to 
incorporate the requirement [40 CFR §122.41(a)(1)]. 

B. Need to Halt or Reduce Activity Not a Defense 

It shall not be a defense for a Discharger in an enforcement action that it would have 
been necessary to halt or reduce the permitted activity in order to maintain compliance 
with the conditions of this WDR [40 CFR §122.41(c)]. 

C. Duty to Mitigate 

The Discharger shall take all reasonable steps to minimize or prevent any discharge or 
sludge use or disposal in violation of this WDR that has a reasonable likelihood of 
adversely affecting human health or the environment [ 40 CFR §122.41 (d)]. 

D. Proper Operation and Maintenance 

The Discharger shall at all times properly operate and maintain all facilities and systems 
of treatment and control (and related appurtenances) which are installed or used by the 
Discharger to achieve compliance with the conditions of this WDR. Proper operation 
and maintenance also includes adequate laboratory controls and appropriate quality 
assurance procedures. This provision requires the operation of backup or auxiliary 
facilities or similar systems that are installed by a Discharger only when necessary to 
achieve compliance with the conditions of this WDR [40 CFR §122.41(e)]. 

E. Property Rights 

1 . This WDR does not convey any property rights of any sort or any exclusive 
privileges [40 CFR §122.41(g)]. 
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2. The issuance of this WDR does not authorize any injury to persons or 
property or invasion of other private rights, or any infringement of State or 
local law or regulations [40 CFR §122.5(c)]. 

F. Inspection and Entry 

The Discharger shall allow the Regional Water Quality Control Board (Regional 
Board), California State Water Resources Control Board (State Board), United 
States Environmental Protection Agency (USEPA), and/or their authorized 
representatives (including an authorized contractor acting as their 
representative), upon the presentation of credentials and other documents, as 
may be required by law, to [40 CFR §122.41(i)] [CWC 13383(c)]: 

1. Enter upon the Discharger's premises where a regulated facility or activity is 
located or conducted, or where records are kept under the conditions of this 
WDR [40 CFR §122.41(i)(1)]; 

2. Have access to and copy, at reasonable times, any records that must be kept 
under the conditions of this WDR [40 CFR §122.41 (i)(2)]; 

3. Inspect and photograph, at reasonable times, any facilities, equipment 
(including monitoring and control equipment), practices, or operations 
regulated or required under this WDR [40 CFR §122.41 (i)(3)]; 

4. Sample or monitor, at reasonable times, for the purposes of assuring WDR 
compliance or as otherwise authorized by the CWA or the CWC, any 
substances or parameters at any location [40 CFR §122.41(i)(4)]. 

G. Bypass 

1. Definitions 

a. "Bypass" means the intentional diversion of waste streams from any 
portion of a treatment facility [40 CFR §122.41(m)(1)(i)]. 

b. "Severe property damage" means substantial physical damage to 
property, damage to the treatment facilities, which causes them to become 
inoperable, or substantial and permanent loss of natural resources that 
can reasonably be expected to occur in the absence of a bypass. Severe 
property damage does not mean economic loss caused by delays in 
production [40 CFR §122.41 (m)(1 )(ii)]. 

___ . 2. Bypass not exceeding limitations- The Discharger may allow any bypass to. ____ . 
occur which does not cause exceedances of effluent limitations, but only if it 
is for essential maintenance to assure efficient operation. These bypasses 
are not subject to the provisions listed in Standard Provisions - Permit 
Compliance I.G.3 and I.G.5 below [40 CFR §122.41(m)(2)]. 
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3. Prohibition of bypass- Bypass is prohibited, and the Regional Board may 
take enforcement action against a Discharger for bypass, unless [40 CFR 
§122.41 (m)( 4 )(i)]: 

a. Bypass was unavoidable to prevent loss of life, personal injury, or severe 
property damage [40 CFR §122.41(m)(4)(A)]; 

b. There were no feasible alternatives to the bypass, such as the use of 
auxiliary treatment facilities, retention of untreated wastes, or maintenance 
during normal periods of equipment downtime. This condition is not 
satisfied if adequate back-up equipment should have been installed in the 
exercise of reasonable engineering judgment to prevent a bypass that 
occurred during normal periods of equipment downtime or preventive 

· maintenance [40 CFR §122.41 (m)(4)(B)]; and 

c. The Discharger submitted notice to the Regional Board as required under 
Standard Provision- Permit Compliance I.G.5 below [40 CFR 
§122.41 (m)(4)(C)]. 

4. The Regional Board may approve an anticipated bypass, after considering its 
adverse effects, if the Regional Board determines that. it will meet the three 
conditions listed in Standard Provisions- Permit Compliance I.G.3 above [40 
CFR §122.41(m)(4)(ii)]. 

5. Notice 

a. Anticipated bypass. If the Discharger knows in advance of the need for a 
bypass, it shall submit a notice, if possible at least 1 0 days before the date 
of the bypass [40 CFR §122.41(m)(3)(i)]. 

b. Unanticipated bypass. The Discharger shall submit notice of an 
unanticipated bypass as required in Standard Provisions - Reporting V.E 
below [40 CFR §122.41(m)(3)(ii)]. 

H. Upset 

Upset means an exceptional incident in which there is unintentional and 
temporary noncompliance with technology based permit effluent limitations 
because of factors beyond the reasonable control of the Discharger. An upset 
does not include noncompliance to the extent caused by operational error, 
improperly designed treatment facilities, inadequate treatment facilities, lack of 
preventive maintenance, or careless or improper operation [40 CFR 

-------- .. §122.41(n)(1)]. --------- _______________________________________________________ _ 

1 . Effect of an upset. An upset constitutes an affirmative defense to an action 
brought for noncompliance with such technology based permit effluent 
limitations if the requirements of paragraph H.2 of this section are met. No 
determination made during administrative review of claims that 
noncompliance was caused by upset, and before an action for 
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noncompliance, is final administrative action subject to judicial review [40 
CFR §122.41(n)(2)]. 

2. Conditions necessary for a demonstration of upset. A Discharger who wishes 
to establish the affirmative defense of upset shall demonstrate, through 
properly signed, contemporaneous operating logs or other relevant evidence . 
that [40 CFR §122.41 (n)(3)]: 

a. An upset occurred and that the Discharger can identify the cause(s) of the 
upset [40 CFR §122.41 (n)(3)(i)]; 

b. The permitted facility was, at the time, being properly operated [40 CFR 
§122.41 (n)(3)(i)]; 

c. The Discharger submitted notice of the upset as required in Standard 
Provisions- Reporting V.E.2.b [40 CFR §122.41 (n)(3)(iii)]; and 

d. The Discharger complied with any remedial measures required under 
Standard Provisions- Permit Compliance I.C above [40 CFR 
§122.41 (n)(3)(iv)]. 

3. Burden of proof. In any enforcement proceeding, the Discharger seeking to 
establish the occurrence of an upset has the burden of proof [40 CFR 
§122.41 (n)(4)]. 

II. Standard Provisions - Permit Action 

A. General 

This WDR may be modified, revoked and reissued, or terminated for cause. The 
filing of a request by the Discharger for modification, revocation and reissuance, 
or termination, or a notification of planned changes or anticipated noncompliance 
does not stay any WDR condition [40 CFR §122.41(f)]. 

If any toxic effluent standard or prohibition (including any schedule of compliance 
specified in such effluent standard or prohibition) is promulgated under section 
307(a) of the CWA for a toxic pollutant which is present in the discharge, and that 
standard or prohibition is more stringent than any limitation on the pollutant in this 
WDR, this WDR shall be modified or revoked and reissued to conform to the 
toxic effluent standard or prohibition and the Discharger so notified. 

B. Duty to Reapply 

If the Discharger wishes to continue an activity regulated by this WDR after the 
expiration date of this WDR, the Discharger must apply for and obtain a new 
permit [40 CFR §122.41(b)] or submit a new NOI for re-enrollment. 
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C. Transfers 

This Order is not transferable to any person because the Regional Board is 
required to modify or revoke and reissue this Order to change the name of the 
Discharger and incorporate such other requirements as may be necessary under 
the ewA and the ewe [40 CFR §122.41(1)(3)] [40 CFR §122.61]. A new owner 
or operator shall submit an NOI application to enroll in this WDR and the 
previous owner or operator shall submit a NOT. 

D. Severability 

The provisions of this WDR are severable and if any provisions of this WDR or 
the application of any provisions of this WDR to any circumstance is held invalid, 
the applications of such provision to other circumstances and the remainder of 
this WDR shall not be affected thereby. 

E. Pollution, Contamination, or Nuisance [CWC §13050] 

Neither the treatment nor the discharge shall create a condition of pollution, 
contamination or nuisance. 

Ill. Standard Provisions - Monitoring 

A. Samples and measurements taken for the purpose of monitoring shall be 
representative of the monitored activity [40 eFR §122.41 U)(1 )]. 

B. Monitoring results must be conducted according to test procedures under 40 
eFR section 136 or, in the case of sludge use or disposal, approved under 40 
eFR section 136 unless otherwise specified in 40 CFR section 503 unless other 
test procedures have been specified in this WDR [40 CFR §122.410)(4)] [40 CFR 
§122.44(i)(1 )(iv)]. 

IV. Standard Provisions- Records 

A. Except for records of monitoring information required by this WDR related to the 
Discharger's sewage sludge use and disposal activities, which shall be retained 
for a period of at least five years (or longer as required by 40 eFR section 503), 
the Discharger shall retain records of all monitoring information, including all 
calibration and maintenance records and all original strip chart recordings for 
continuous monitoring instrumentation, copies of all reports required by this 
WDR, and records of all data used to complete the application for this WDR, for a 
period of at least three (3) years from the date of the sample, measurement, 

_____ -··- _______ report or application. This period may be extended by request of the Regional ____ _ ________ __ _ 
Board Executive Officer at any time [40 eFR §122.41 (j)(2)]. 

B. Records of monitoring information shall include: 

1. The date, exact place, and time of sampling or measurements [40 eFR 
§122.41 U)(3)(i)]; 
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2. The individual(s) who performed the sampling or measurements [40 CFR 
§122.41 (j)(3)(ii)]; 

3. The date(s) analyses were performed [40 CFR §122.41U)(3)(iii)]; 

4. The individual(s) who performed the analyses [40 CFR §122.41U)(3)(iv)]; 

5. The analytical techniques or methods used [40 CFR §122.41 (j)(3)(v)]; and 

6. The results of such analyses [40 CFR §122.41(j)(3)(vi)]. 

C. Claims of confidentiality for the following information will be denied [40 CFR 
§122.7(b )]: 

1. The name and address of any permit applicant or Discharger [40 CFR 
§122.7(b)(1 )]; and 

2. Permit applications and attachments, permits and effluent data [40 CFR 
§122. 7(b )(2)]. 

V. Standard Provisions- Reporting 

A. Duty to Provide Information 

The Discharger shall furnish to the Regional Board, State Board, or USEPA 
within a reasonable time, any information which the Regional Board, State Board, 
or US EPA may request to determine whether cause exists for modifying, 
revoking and reissuing, or terminating this WDR or to determine compliance with 
this WDR. Upon request, the Discharger shall also furnish to the Regional 
Board, State Board, or US EPA copies of records required to be kept by this WDR 
[40 CFR §122.41(h)] [CWC 13267]. 

B .. Signatory and Certification Requirements 

1. All applications, reports, or information submitted to the Regional Board, State 
Board, and/or USEPA shall be signed and certified in accordance with 
paragraph (B.2) and (8.3) of this provision [40 CFR §122.41 (k)]. 

2. All permit applications shall be signed as follows: 
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a. For a corporation: By a responsible corporate officer. For the purpose of 
this section, a responsible corporate officer means: (i) A president, 
secretary, treasurer, or vice-president of the corporation in charge of a 
principal business function, or any other person who performs similar 
policy or decision making functions for the corporation, or (ii) the manager 
of one or more manufacturing, production, or operating facilities, provided 
the manager is authorized to make management decisions which govern 
the operation of the regulated facility including having the explicit or 
implicit duty of making major capital investment recommendations, and 
initiating and directing other comprehensive measures to assure long term 
environmental compliance with environmental laws and regulations; the 
manager can ensure that the necessary systems are established or 
actions taken to gather complete and accurate information for permit 
application requirements; and where authority to sign documents has 
been assigned or delegated to the manager in accordance with corporate 
procedures [40 CFR §122.22(a)(1 )]; 

b. For a partnership or sole proprietorship: by a general partner or the 
proprietor, respectively [40 CFR §122.22(a)(2)]; or 

c. For a municipality, State, federal, or other public agency: by either a 
principal executive officer or ranking elected official. For purposes of this 
provision, a principal executive officer of a federal agency includes: (i) the 
chief executive officer of the agency, or (ii) a senior executive officer 
having responsibility for the overall operations of a principal geographic 
unit of the agency (e.g., Regional Administrators of USEPA) [40 CFR 
§122.22(a)(3)]. 

3. All reports required by this WDR and other information requested by the 
Regional Board, State Board, or USEPA shall be signed by a person 
described in paragraph (B.2) of this provision, or by a duly authorized 
representative of that person. A person is a duly authorized representative 
only if: 

a. The authorization is made in writing by a person described in paragraph 
(B.2) of this provision [40 CFR §122.22(b)(1)]; 

b. The authorization specified either an individual or a position having 
responsibility for the overall operation of the regulated facility or activity 
such as the position of plant manager, operator of a well or a well field, 
superintendent, position of equivalent responsibility, or an individual or 
position having overall responsibility for environmental matters for the 

_ -·-· -·--------------- ___ company (a duly authorized representative may thus be either a named ________ _ 
individual or any individual occupying a named position) [40 CFR 
§122.22(b)(2)]; and 
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c. The written authorization is submitted to the Regional Board, State Board, 
or USEPA [40 CFR §122.22(b)(3)]. 

4. If an authorization under paragraph (B.3) of this provision is no longer 
accurate because a different individual or position has responsibility for the 
overall operation of the facility, a new authorization satisfying the 
requirements of paragraph (B.3) of this provision must be submitted to the 
Regional Board, State Board or US EPA prior to or together with any reports, 
information, or applications, to be signed by an authorized representative [40 
CFR §122.22(c)]. 

5. Any person signing a document under paragraph (B.2) or (B.3) of this 
provision shall make the following certification: 

"I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submitted. Based on my inquiry of the person or persons 
who manage the system or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations" [40 CFR 
§122.22(d)]. 

C. Monitoring Reports 

1. Monitoring results shall be reported at the intervals specified in the MRP in 
this WDR [40 CFR §122.41(1)(4)]. 

2. Monitoring results must be reported on a Self-Monitoring Report (SMR) form 
or forms provided or specified by the Regional Board or State Board for 
reporting results of monitoring of sludge use or disposal practices [40 CFR 
§122.41 (I)( 4 )(i)]. 

3. If the Discharger monitors any pollutant more frequently than required by this 
WDR using test procedures approved under 40 CFR section 136 or, in the 
case of sludge use or disposal, approved under 40 CFR section 136 unless 
otherwise specified in 40 CFR section 503, or as specified in this WDR, the 
results of this monitoring shall be included in the calculation and reporting of 
the data submitted in the SMR or sludge reporting form specified by the 
Regional Board [40 CFR §122.41(1)(4)(ii)]. 

4. Calculations for all limitations, which require averaging of measurements, 
shall utilize an arithmetic mean unless otherwise specified in this WDR [40 
CFR § 122.41 (I)( 4 )(iii)}. 
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Reports of compliance or noncompliance with, or any progress reports on, 
interim and final requirements contained in any compliance schedule of this 
WDR, shall be submitted no later thah 14 days following each schedule date [40 
CFR §122.41(1)(5)]. 

E. Twenty-Four Hour Reporting 

1. The Discharger shall report any noncompliance that may endanger health or 
the environment. Any information shall be provided orally within 24 hours· 
from the time the Discharger becomes aware of the circumstances. A written 
submission shall also be provided within five (5) days of the time the 
Discharger becomes aware of the circumstances. The written submission 
shall contain a description of the noncompliance and its cause; the period of 
noncompliance, including exact dates and times, and if the noncompliance 
has not been corrected, the anticipated time it is expected to continue; and 
steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance [40 CFR §122.41 (1)(6)(i)]. 

2. The following shall be included as information that must be reported within 24 
hours under this paragraph [40 CFR §122.41 (1)(6)(ii)]: 

a. Any unanticipated bypass that exceeds any effluent limitation in this WDR 
[40 CFR §122.41 (1)(6)(ii)(A)]. 

b. Any upset that exceeds any effluent limitation in this WDR [40 CFR 
§122.41 (1)(6)(ii)(B)]. 

c. Violation of a maximum daily discharge limitation for any of the pollutants 
listed in this WDR to be reported within 24 hours [40 CFR 
§122.41 (1)(6)(ii)(C)]. 

3. The Regional Board may waive the above-required written report under this 
provision on a case-by-case basis if an oral report has been received within 
24 hours [40 CFR §122.41 (1)(6)(iii)]. 

F. Planned Changes 

The Discharger shall give notice to the Regional Board as soon as possible of 
any planned physical alterations or additions to the permitted facility. Notice is 
required under this provision only when [40 CFR §122.41(1)(1)]: 

1. The alteration or addition to a permitted facility may meet one of the criteria 
for determining whether a facility is a new source in 40 CFR §122.29(b) [40 
CFR §122.41 (1)(1 )(i)]; or 

2. The alteration or addition could significantly change the nature or increase the 
quantity of pollutants discharged. This notification applies to pollutants which 
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VI. 

are subject neither to effluent limitations in this WDR nor to notification 
requirements under 40 CFR section 122.42(a)(1) (see Additional Provisions
Notification Levels VII.A.1) [40 CFR §122.41(1)(1)(ii)]; or 

3. The alteration or addition results in a significant change in the Discharger's 
sludge use or disposal practices, and such alteration, addition, or change may 
justify the application of permit conditions that are different from or absent in 
the existing permit, including notification of additional use or disposal sites.not 
reported during the permit application process or not reported pursuant to an 
approved land application plan [40 CFR §122.41 (1)(1 )(iii)]. 

G. Anticipated Noncompliance 

The Discharger shall give advance notice to the Regional Board or State Board 
of any planned changes in the permitted facility or activity that may result in 
noncompliance with the requirements of this WDR [ 40 CFR §122.41 (1)(2)]. 

H. Other Noncompliance 

The Discharger shall report all instances of noncompliance not reported under 
Standard Provisions- Reporting E.3, E.4, and E.5 at the time monitoring reports 
are submitted. The reports shall contain the information listed in Standard 
Provision- Reporting V.E [40 CFR §122.41(1)(7)]. 

I. Discharge Monitoring Quality Assurance (DMQA) Program [STATE WATER 
BOARD/US EPA 106 MOA] 

The Discharger shall conduct appropriate analyses on any sample provided by 
USEPA.as part of the DMQA program. The results of such analyses shall be 
submitted to USEPA's DMQA manager. 

J. Other Information 

When the Discharger becomes aware that it failed to submit any relevant facts in 
a permit application, or submitted incorrect information in a permit application or 
in any report to the Regional Board, State Board, or US EPA, the Discharger shall 
promptly submit such facts or information [40 CFR §122.41(/)(8)]. 

Standard Provisions - Enforcement 

A. The CWA provides that any person who violates section 301, 302, 306, 307, 
308, 318 or 405 of the Act, or any permit condition or limitation implementing 

------- ------- - any such sections in a permit issued under section 402, or any requirement ------- -- -------
imposed in a pretreatment program approved under sections 402(a)(3) or 
402(b )(8) of the Act, is subject to a civil penalty not to exceed $25,000 per day 
for each violation. The CWA provides that any person who negligently violates 
sections 301, 302, 306, 307, 308, 318, or 405 of the Act, or any condition or 
limitation implementing any of such sections in a permit issued under section 
402 of the Act, or any requirement imposed in a pretreatment program approved 
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under section 402(a)(3) or 402(b)(8) of the Act, is subject to criminal penalties of 
$2,500 to $25,000 per day of violation, or imprisonment of not more than one (1) 
year, or both. In the case of a second or subsequent conviction for a negligent 
violation, a person shall be subject to criminal penalties of not more than 
$50,000 per day of violation, or by imprisonment of not more than two (2) years, 
or both. Any person who knowingly violates such sections, or such conditions or 
limitations is subject to criminal penalties of $5,000 to $50,000 per day of 
violation, or imprisonment for not more than three (3) years, or both. In the case 
of a second or subsequent conviction for a knowing violation, a person shall be 
subject to criminal penalties of not more than $100,000 per day of violation, or 
imprisonment of not more than six (6) years, or both. Any person who 
knowingly violates section 301, 302, 303, 306, 307, 308, 318 or 405 of the Act, 
or any permit condition or limitation implementing any of such sections in a 
permit issued under section 402 of the Act, and who knows at that time that he 
thereby places another person in imminent danger of death or serious bodily 
injury, shall, upon conviction, be subject to a fine of not more than $250,000 or 
imprisonment of not more than 15 years, or both. In the case of a second or 
subsequent conviction for a knowing endangerment violation, a person shall be 
subject to a fine of not more than $500,000 or by imprisonment of not more than 
30 years, or both. An organization, as defined in section 309(c)(3)(B)(iii) of the 
CWA, shall, upon conviction of violating the imminent danger provision, be 
subject to a fine of not more than $1,000,000 and can be fined up to $2,000,000 
for second or subsequent convictions [40 CFR §122.41(a)(2)] [CWC 13385 and 
13387]. 

B. Any person may be assessed an administrative penalty by the Regional Board 
for violating CWA section 301, 302, 306, 307, 308, 318 or 405, or any permit 
condition or limitation implementing any of such sections in a permit issued 
under CWA section 402. Administrative penalties for Class I violations are not 
to exceed $10,000 per violation, with the maximum amount of any Class I 
penalty assessed not to exceed $25,000. Penalties for Class II violations are 
not to exceed $10,000 per day for each day, during which the violation 
continues, with the maximum amount of any Class II penalty not to exceed 
$125,000 [40 CFR §122.41(a)(3)]. 

c. The CWA provides that any person who falsifies, tampers with, or knowingly 
renders inaccurate any monitoring device or method required to be maintained 
under this permit shall, upon conviction, be punished by a fine of not more than 
$10,000, or by imprisonment for not more than two years, or both. If a 
conviction of a person is for a violation committed after a first conviction of such 
person under this paragraph, punishment is a fine of not more than $20,000 per 
day of violation, or by imprisonment of not more than four years, or both [40 

----... -.-.---.- CFR§122.41U)(5)].------ . ------.. -------.-.-.--... -.-.-...--.- .-..... -.. -.. _ ... -.-- .. --.------_. 

D. The CWA provides that any person who knowingly makes any false statement, 
representation, or certification in any record or other document submitted or 
required to be maintained under this WDR, including monitoring reports or 
reports of compliance or noncompliance shall, upon conviction, be punished by 
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a fine of not more than $10,000 per violation, or by imprisonment for not more 
than six months per violation, or by both [40 CFR §122.41 (k)(2)]. 

VII. Additional Provisions - Notification Levels 

A. Non-Municipal Facilities 

Dischargers of existing manufacturing, commercial, mining, and silvicultural 
wastes shall notify the Regional Board as soon as they know or have reason to 
believe [40 CFR §122.42(a)]: 

1. That any activity has occurred or will occur that would result in the discharge, 
on a routine or frequent basis, of any toxic pollutant that is not limited in this 
WDR, if that discharge will exceed the highest of the following "notification 
levels" [40 CFR §122.42(a)(1)]: 

a. 100 micrograms per liter (!Jg/L) [40 CFR §122.42(a)(1 )(i)]; 

b. 200 j.Jg/L for acrolein and acrylonitrile; 500 j.Jg/L for 2,4-dinitrophenol and 
2-methyl-4,6-dinitrophenol; and 1 milligram per liter (mg/L) for antimony 
[40 CFR §122.42(a)(1)(ii)]; 

c. Five (5) times the maximum concentration value reported for that pollutant 
in the Report of Waste Discharge [40 CFR §122.42(a)(1 )(iii)]; or 

d. The level established by the Regional Board in accordance with 40 CFR 
section 122.44(f) [40 CFR §122.42(a)(1 )(iv)]. 

2. That any activity has occurred or will occur that would result in the discharge, 
on a non-routine or infrequent basis, of any toxic pollutant that is not limited in 
this WDR, if that discharge will exceed the highest of the following · 
"notification levels" [40 CFR §122.42(a)(2)]: 

a. 500 micrograms per liter (!Jg/L) [40 CFR §122.42(a)(2)(i)]; 

b. 1 milligram per liter (mg/L) for antimony [40 CFR §122.42(a)(2)(ii)]; 

c. Ten (1 0) times the maximum concentration value reported for that 
pollutant in the Report of Waste Discharge [40 CFR §122.42(a)(2)(iii)]; or 

d. The level established by the Regional Board in accordance with 40 CFR 
§122.44(f) [40 CFR §122.42(a)(2)(iv)]. 

T---- ---·----- -~--- . ·-- ----- ···- ---- - - -· ---- --··- --- ·-------- ·--------· ---------~- -~ ------··--·- -- .. - --------------- ----~-- . 

' B. Publicly-Owned Treatment Works (POTWs) (Not Applicable) 
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Attachment E - Monitoring and Reporting Program (MRP) 

Title 40 of the Code of Federal Regulations (CFR) section 122.48 requires that all National Pollutant 
Discharge Elimination System (NPDES) permits specify monitoring and reporting requirements. 
California Water Code sections 13267 and 13383 also authorize the California Regional Water Quality 
Control Board (Regional Board) to require technical and monitoring reports. This MRP establishes 
monitoring and reporting requirements, which implement the federal and California regulations. 

I. General Monitoring Provisions 

--·-·-·---· ·---·-- --

A. Samples and measurements taken as required herein shall be representative of the volume and 
nature of the monitored discharge. All samples shall be taken at the monitoring location 
identified in the representative sampling and analysis program. Another waste stream, body of 
water, or substance shall not dilute the monitored discharge. Monitoring points shall not be 
changed without notification to and the approval of the appropriate Regional Board. 

B. Monitoring must be conducted according to US EPA test procedures approved under 40 CFR 
section 136, Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act as amended, unless other test procedures are specified in this WDR and/or by 
the appropriate Regional Board. 

C. If the Discharger monitors any pollutant more frequently than required by this WDR using test 
procedures approved under 40 CFR section 136, or as specified in this WDR or by the 
appropriate Regional Board, the results of the monitoring shall be included in the calculation 
and reporting of the data submitted in the Discharger's Annual Report. The increased 
frequency of monitoring shall also be reported. 

D. Calculations for all limitations, which require averaging of measurements, shall utilize an 
arithmetic mean unless otherwise specified in this WDR. 

E. All analyses shall be performed in a laboratory certified to perform such analyses by the 
California Department of Health Services or a laboratory approved by the appropriate Regional 
Board. 

F. All monitoring instruments and devices used by the Discharger to fulfill the monitoring program 
shall be properly maintained and calibrated to ensure accuracy. All flow measurement devices 
shall be calibrated at least once per year to ensure accuracy of the devices. 

G. Order No. R9-2008-0002 may be modified by the Regional Board and EPA to enable the 
discharger to participate In comprehensive regional monitoring activities conducted in the- ·-- - ·-·- ·· 
Southern California Bight during the term of this permit. The intent of regional monitoring 
activities is to maximize the efforts of all monitoring partners using a more cost-effective 
monitoring design and to best utilize the pooled scientific resources of the region. During these 
coordinated sampling efforts, the discharger's sampling and analytical effort may be reallocated 
to provide a regional assessment of the impact of the discharge of municipal wastewater to the 
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Southern California Bight. Anticipated modifications to the monitoring program will be 
coordinated so as to provide a more comprehensive picture of the ecological and statistical 
significance of monitoring results and to determine cumulative impacts of various pollution 
sources. If predictable relationships among the biological, water quality and effluent monitoring 
variables can be demonstrated, it may be appropriate to decrease the discharger's sampling 
effort. Conversely, the monitoring program may be intensified if it appears that the objectives 
cannot be achieved through the discharger's existing monitoring program. These changes will 
improve the overall effectiveness of monitoring in the Southern California Bight. Minor changes 
may be made without further public notice. 

II. Monitoring Locations 

A. Dischargers enrolling for the first time under this WDR shall develop a representative sampling 
and analysis program to be used as case studies to represent the typical types of discharges 
occurring within their service areas. This study, to be submitted as the first annual report, will 
include the monitoring locations and rationale for choosing those locations. 

B. Re-enrollees must submit a new case study defining monitoring locations and rationale for 
these locations, if there are new types of discharges. 

Ill. Influent Monitoring Requirements (Not Applicable) 

IV. Effluent Monitoring Requirements 

A. Dischargers who are enrolling for the first time under this WDR shall develop a representative 
sampling and analysis program based on the discharge anticipated from the extracted 
groundwater activity as compared to the Effluent Limitations and Discharge Specifications 
established in this Permit to ensure the discharge will not violate Regional Board Discharge 
Prohibitions. 

B. The Regional Board may increase monitoring requirements on a case-by-case basis. 
Additional monitoring for individual discharges may b.e required, where necessary, to show that 
during the term of the discharge, applicable water quality objectives will be maintained. 

C. For certain metals, the hardness of the receiving water is required to calculate the effluent limit, 
therefore the Discharger shall measure the hardness of the receiving water at the same 
frequency as metals analysis. 

D. Treatment System Status 
The daily status (e.g., onsite, in operation/on standby, etc.) of any treatment systems used to 
achieve compliance with this WDR or the Notice of Enrollment from the Regional Board shall 
be reported monthly. 
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1. · For discharges associated with gasoline or diesel underground or above ground storage 
tanks (Remediation Projects) (as determined by the Regional Board), the discharge 
monitoring shall be conducted as listed below. For remediation of groundwaters 
containing individual solvents (e.g. trichloroethylene, tetrachloroethane, etc.) not 
associated with fuel products, or other substances with effluent concentration limitations 
in Order No. R9-2008-0002 , the monitoring requirements may be modified in the Notice 
of Enrollment to include a sampling frequency of once every two weeks for the 
individual compound(s) present in lieu of benzene, ethylbenzene, toluene, and xylene 
(collectively BTEX) monitoring requirements, provided that BTEX are not present, and 
the results reported monthly: 

(a) Constituent 
Flowrate 
Total Nitrogen 

Total Phosphorus 

Settleable Solids 

Total Suspended 
Solids 

(b) Constituent 
Hydrogen Sulfide 

Total Residual 
Chloride (TRC) 

pH 
Benzene 

Ethyl benzene 

Units 
gpd 
mg/L 
lb/d 
mg/L 
lb/d 
mi/L 
lb/d 
mg/L 
lb/d 

Units 
1-lg/L 
lb/d 
1-lg/L 
lb/d 
Units 
1-lg/L 
lb/d 
1-lg/L 
lb/d 

Sample Type 
NA 
grab 
II 

II 

II 

II 

II 

II 

II 

Sample Type 
grab 
II 

II 

II 

II 

II 

II 

II 

II 

Analysis Reporting 
Frequency Frequency 
daily monthly 
quarterly quarterly 
II II 

II II 

II II 

II II 

II II 

quarterly quarterly 
II II 

Analysis Reporting 
Frequency Frequency 
semiannually semiannually 
II II 

daily if monthly 
chlorinating II 

monthly monthly 
every 2 monthly 
weeks II 

II II 

II II 

-- - --Toluene ---- ----. -·- . -- 1-lg/L ---- -- - .. ---"---- - --- - --·- -·-- ~~-- - II 

Xylene 

MTBE 

lb/d 
1-lg/L 
lb/d 
1-lg/L 

II 

II 

II 

II 
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Analysis Reporting 
Constituent Units Sample Type Frequency Frequency 
Total Petroleum !-!giL grab monthly monthly 
Hydrocarbons Ibid II II II 

Tributyltin !-!giL II semiannually semiannually 
Ibid II II II 

Arsenic !-!giL II II II 

Ibid II II II 

Cadmium !-!giL II II II 

Ibid II II II 

Chromium !-!giL II II II 

(hexavalent) Ibid II II II 

Copper cTR !J.gll II II II 

Ibid II II II 

Lead !-!giL II quarterly quarterly 
Ibid II II II 

Mercury !J.gll II semiannually semiannually 
Ibid II II II 

Nickel !-!giL II II II 

Ibid II II II 

Silver !-!giL II II II 

Ibid II II II 

Zinc !-!giL II II II 

Ibid II II II 

Cyanide !-!giL II II II 

Ibid II II II 

Phenolic Compounds !-!giL II II II 

(no n-ch Iori nated) Ibid II II II 

Analysis Reporting 
(c) Constituent Units Sample Type Frequency Frequency 
Chlorinated Phenolics !-!giL grab semiannually semiannually 

Ibid II II II 

Acute Toxicity TUa II quarterly quarterly 
Chronic Toxicity TUc II II II 

1,1 ,2,2-Tetrachloroethane !J.gll II semiannually semiannually 
(PCA) 
1,1 , 1-Trichloroethane mgll II II II 

---·------------ - -- --· -···--· ·-------··---~ ---- ----- ·- ----- ·----- ----- -------- ------- -------------------·-

(TCA) 
1,1 ,2-Trichloroethane mgll II II II 

(TCA) 
1 ,2-Dichloroethane !-!giL II II II 

Tetrachloroethylene !J.gll II II II 

(PCE) 
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Constituent 
Trichloroethylene 
(TCE) 
Vinyl Chloride6 

Carbon Tetrachloride 
Base/Neutrals 

Units 
J..Lg/L 

!lg/L 
J..Lg/L 
J..Lg/L 
lb/d 

126 Priority Pollutants -Attachment B2 
·(Excluding Above Marked Pollutants 

Sample Type 
II 

II 

II 

II 

II 

II 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

Analysis Reporting 
Frequency Frequency 
II II 

II II 

II II 

II II 

II II 

II II 

2. For discharges which are not associated with gasoline or diesel underground or above 
ground storage tanks (as determined by the Regional Board), discharge monitoring 
shall be conducted as follows: 

(d) Constituent 
Flowrate 
Total Nitrogen 
Total Phosphorus 
Settleable Solids 

Total Suspended 
Solids 
Hydrogen Sulfide 

Total Residual 
Chlorine (TRC) 

pH 

(e) Constituent 
Total Petroleum 
Hydrocarbons 

MTBE 
Tributyltin 

Arsenic 

-- --- ----- --Cadmium -

Chromium 
(hexavalent) 
Copper 

Units 
gpd 
mg/L 
mg/L 
mi/L 
lb/d 
mg/L 
lb/d 
mg/L 
lb/d 
J..Lg/L 
lb/d 
Units 

Units 
J..Lg/L 
lb/d 
J..Lg/L 
J..Lg/L 
lb/d 
!lg/L 
lb/d 

Sample Type 
na 
grab 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Sample Type 
grab 
II 

II 

II 

II 

II 

II 

- -- - -- J..Lg/L- ----- - --- II .. - -- - - ---- - - . 

lb/d 
!lg/L 
lb/d 
!lg/L 
lb/d 

II 

II 

II 

II 

II 

Attachment E - Monitoring and Reporting Program (MRP) 

Analysis 
Frequency 
daily 
quarterly 
II 

II 

II 

II 

II 

Reporting 
Frequency 
quarterly 
quarterly 
II 

II 

II 

II 

II 

semiannually semiannually 
II 

daily if 
chlorinating 
monthly 

II 

monthly 
II 

quarterly 

Analysis Reporting 
Frequency Frequency 
quarterly quarterly 
II II 

II II 

semiannually semiannually 
II II 

II II 

II II 

---- IL .. 

II II 

II II 

II II 

II II 

II II 
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Analysis Reporting 
Constituent Units Sample Type Frequency Frequency 
Lead 1-Lg/L II II II 

lb/d II II II 

Mercury 1-Lg/L II II II 

lb/d II II II 

Nickel 1-Lg/L II II II 

lb/d II II II 

Silver 1-Lg/L II II II 

lb/d II II II 

Zinc 1-Lg/L II II II 

lb/d II II II 

Cyanide 1-Lg/L II II II 

lb/d II II II 

Phenolic Compounds 1-Lg/L II II II 

(non-chlorinated) lb/d II II II 

Chlorinated Phenolics 1-Lg/L II II II 

lb/d II II II 

Acute Toxicity TUa II quarterly quarterly 
Chronic Toxicity TUc II II II 

Base/Neutrals 1-Lg/L II semiannually semiannually 
lb/d II II II 

126 Priority Pollutants - Attachment 82 
(Excluding Above Marked Pollutants) II II II 
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3. For long term discharges (greater than 6 months) in RURAL AREAS (as determined by the 
Regional Board), discharge monitoring shall be conducted as follows: 

Analysis Reporting 
(f) Constituent Units Sample Type Frequency Frequency 
Flowrate gpd na daily monthly 
Total Nitrogen mg/L grab quarterly quarterly 
Total Phosphorus mg/L II II II 

lb/d II II II 

Settleable Solids mi/L II II II 

lb/d II II II 

Total Suspended Solids mg/L II II II 

· Hydrogen Sulfide 1-tg/L II II II 

Total Petroleum 
Hydrocarbons 1-tg/L II II II 

Total Residual Chlorine 1-tg/L II daily if monthly 
(TRC) lb/d II chlorinating II 

pH Units II monthly quarterly 
MTBE 1-tg/L II quarterly quarterly 
Acute Toxicity TUa II semiannually semiannually 
Chronic Toxicity TUc II II II 

Base/Neutrals 1-tg/L II II II 

126 Priority Pollutants - Attachment 82 II 
II II 

4. For short term (duration of 6 months or less at a particular groundwater extraction site) 
discharges in RURAL AREAS, monitoring shall be conducted as follows: 

Analysis Reporting 
(g) Constituent Units Sample Type Frequency Frequency 
Flowrate gpd na daily monthly 
Total Nitrogen mg/L grab every two weeks monthly 
Total Phosphorus mg/L II II II 

lb/d II II II 

Settleable Solids milL II II II 

lb/d II II II 

Total Suspended Solids mg/L II II II 

Hydrogen Sulfide 1-tg/L II II II 

Total Petroleum 
~-· -----·---- --- --- Hydrocarbons------ --- ·------- 1-tg/L -- ~- ·-- --~-11 ···--·--· ----- ·- --- -- ----- - ---- - - every two weeks ---monthly - ... -----------

Total Residual Chlorine 1-tg/L II daily if II 

(TRC) lb/d II chlorinating II 

pH Units II monthly quarterly 
MTBE 1-tg/L II quarterly II 

Analysis Reporting 

Attachment E - Monitoring and Reporting Program (MRP) E -7 
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(h) Constituent Units Sample Type 

Acute Toxicity TUa grab 
Chronic Toxicitl TUc II 

Base/Neutrals7 J-Lg/L II 

126 Priority Pollutants - Attachment B2 II 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

Frequency 

semiannually 
II 

II 

II 

Frequency 

semiannually 
II 

II 

II 

5. For short term (duration of 6 months or less at a particular groundwater extraction site) 
discharges in URBAN AREAS, discharge monitoring shall be conducted as follows: 

(i) Constituent 
Flowrate 
Total Nitrogen 
Total Phosphorus 
Settleable Solids 

Total Suspended 
Solids 
Hydrogen Sulfide 

Total Residual 
Chlorine (TRC) 

pH 
Total Petroleum 
Hydrocarbons 
MTBE 
Tributyltin 

Arsenic 

Cadmium 

Chromium 
(hexavalent) 
Copper 

Lead 

Units 
gpd 
mg/L 
mg/L 
milL 
lb/d 
mg/L 
lb/d 
mg/L 
lb/d 
J-Lg/L 
lb/d 
Units 
J-Lg/L 
lb/d 
J-Lg/L 
J-Lg/L 
lb/d 
J-Lg/L 
lb/d 
J-Lg/L 
lb/d 
J-Lg/L 
lb/d 
J-Lg/L 
lb/d 
J-Lg/L 

Sample Type 
NA 
grab 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Analysis 
Frequency 
daily 
every other week 
II 

II 

II 

II 

II 

II 

II 

daily if 
chlorinating 
every other week 
II 

II 

II 

semiannually 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Reporting 
Frequency 
monthly 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

semiannually 
II 

II 

II 

II 

II 

II 

II 

.II 

II 

II 

lb/d ··------ ~~---·----- -·---------..-------------------·-II-----------------··· 

Mercury 

Nickel 

J-Lg/L 
lb/d 
J-Lg/L 
lb/d 

II 

II 

grab 
II 
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Analysis Reporting 
(j) Constituent Units Sample Type Frequency Frequ~ncy 

Silver J..Lg/L II semiannually semiannually 
lb/d II II II 

Zinc J..Lg/L II II II 

lb/d II II II 

Cyanide J..Lg/L II II II 

lb/d II II II 

Phenolic Compounds J..Lg/L II II II 

(non-chlorinated) lb/d II II II 

Chlorinated Phenolics J..Lg/L II II II 

lb/d II II II 

Chronic Toxicity TUc II quarterly quarterly 
Base/Neutrals J..Lg/L II II II 

lb/d II II II 

126 Priority Pollutants -Attachment 82 
(Excluding Above Marked Pollutants} II semiannually semiannually 

6. For discharges associated with Sewer System Replacement, or Wastewater Treatment Plant 
Construction or Expansion Projects, in addition to monitoring for those Constituents listed in 
Monitoring Provision E, discharge monitoring shall be conducted for the following: 

E. 

Constituent Units Sample Minimum Frequency Reporting 
Type Of Analysis Frequency 

Total Coliform MPN100/ml grab weekly Monthly 

Fecal Coliform II II II II 

Dissolved Oxygen mg/L II II II 

126 Priority Pollutants II semiannually Semiannually 

- Attachment 82 

RECEIVING WATER MONITORING 

The discharger shall obtain a monthly upstream sample of the receiving water if the discharge 
is to a river or stream; or from an area unaffected by the discharge for other receiving waters, 
and analyze the sample for turbidity and report the results monthly. The turbidity of the 
receiving water is necessary to determine compliance of the effluent turbidity. The discharger 

-shall also submit a monthly report aiscussing any turbiBity plumes created by the discharge -- -----
including a description (e.g., color, extent, duration, etc.) of any turbidity plumes. 
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For discharges to surf zones, in lieu of obtaining turbidity samples in unaffected areas, the 
discharger shall submit a monthly report describing (e.g., color, extent, duration, etc.) any 
turbidity plumes caused by the discharge. 

The Regional Board may increase receiving water monitoring requirements on a case-by-case 
basis. Additional receiving water monitoring for individual discharges may be required, where 
necessary, to show that during the term of the discharge, applicable surface water quality 
objectives will be maintained. 

For certain metals, the hardness of the receiving water is required to calculate the effluent limit, 
therefore the discharger shall measure the hardness of the receiving water at the same 
frequency as metals analysis. 

F. ANNUAL SUMMARY OF MONITORING DATA 

A summary of monitoring data for the previous year shall be submitted to the Regional Board 
previous to March 1st of each year. The report shall contain both tabular and graphical 
summaries of the previous year's data. If the duration of the discharge is six months or less, 
an annual summary is not required. 

G. REPORT OF DISCHARGE TERMINATION 

Within thirty days of the termination of the discharge, the discharger shall submit a letter to the 
Regional Board specifying the date the groundwater extraction waste discharge was 
terminated. 

H. REPORTING FREQUENCY 

Monitoring reports shall be submitted to the Regional Board in accordance with the following 
schedule: 

REPORTING FREQUENCY 
Monthly 

. REPORT PERIOD 
January, February 
March, April, May 
June, July, August 
September, October 
November, December 

REPORT DUE 
By the 30th 
day of the 
following 
month*. 

-. ··-·-·---··-·- ·--···-~ ~ ---·---- -----~----------------- --· -·----·--· -- ----

* The monthly report for January is due no later than February 28th 
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Quarterly 

Semiannually 

Annual 

January- March 
April- June 
July- September 
October- December 

January- June 
July- December 

January - December 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

April30 
July 30 
October 30 
January 30 

July 30 
January 30 

March 1 

Laboratories analyzing monitoring samples shall be certified by the Department 
of Health Services, in accordance with the provision of Water Code Section 
13176, and must include quality assurance/quality control data with their reports. 

The results of such analysis shall be reported in the annual report. Grab 
samples shall be collected at the applicable point of-discharge (either at the 
storm drain or the receiving water). If a Discharger monitors the above 
constituents more frequently than required by this WDR, then the results of such 
monitoring shall be included in the calculation and reporting of the data submitted 
in the annual report. Separate annual reports are required for each region. 

I. The Discharger shall retain records of all monitoring information, including all 
calibration and maintenance records and all original strip chart recordings for 
continuous monitoring instrumentation, copies of all reports required by this -
WDR, and records of all data used to complete the application for this WDR, for a 
period of at least five years from the date of the sample, measurement, report, or 
application. This period may be extended by request of this Regional Board. 
These records shall include: 

1. The date, place, and time of site inspections, sampling, visual observation, 
and/or measurement; 

2. The individual(s) who performed the site inspections, sampling, visual 
observations, and/or measurements; 

3. The dimension, size and/or volume of vault; 
4. Flow measurements (if required) and duration of discharge; 
5. The estimated volume of discharge; 
6. The date and time of analyses; 
7. The laboratory, staff, or wholesaler who performed the analyses; and 
8. Analytical results. 

·-J.· Toxicity Reduction Evaluation(TRE)-· -----· .... -·--· 

The enrollee shall develop a Toxicity Reduction Evaluation (TRE) workplan. The 
workplan shall be subject to the approval of the Regional Board and shall be 
modified as directed by the Regional Board. Enrollees shall submit the TRE 
workplan to the Regional Board upon request of the Regional Board. The TRE 
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workplan shall be developed no later than six months after adoption of this WDR in 
accordance with the following manuals: 

1. Generalized Methodology for Conducting Industrial Toxicity Reduction 
Evaluations (EPA/600/2-88/070). 

2. Toxicity Identification Evaluation (TIE), Phase I (EPA/600/6-91/005F). 

3. Methods for Aquatic Toxicity Identification Evaluations, Phase II (EPA/600/R-
92/080). 

4. MElthods for Aquatic Toxicity Identification Evaluations, Phase Ill (EPA/600/R-
92/081 ). 

K. If toxicity-testing results show a violation of any acute toxicity limitation identified 
in Discharge Specifications of this WDR, the enrollee shall: 

1. Take all reasonable measures necessary to immediately minimize toxicity; 
and 

2. Increase the frequency of the toxicity test(s), which showed a violation, to at 
least two times per month until the results of at least two consecutive toxicity 
tests do not show violations. 

L. If the Regional Board determines that toxicity testing shows consistent violation 
of any acute toxicity limitation identified in Discharge Specifications of this WDR, 
the enrollee shall conduct a TRE that includes all reasonable steps to identify the 
source of toxicity. Once the source of toxicity is identified, the enrollee shall take 
all reasonable steps to reduce the toxicity to meet the toxicity limitations identified 
in Discharge Specifications of this WDR. 

M. Within 14 days of completion of the TRE, the enrollee shall submit the results of 
the TRE, including a summary of the findings, data generated, a list of corrective 
actions necessary to achieve consistent compliance with all the toxicity 
limitations of this WDR and to prevent recurrence of violations of those 
limitations, and a time schedule for implementation of such corrective actions. 
The corrective actions and time schedule shall be modified at the direction of the 
Regional Board. 

V. Whole Effluent Toxicity Testing Requirements 

Whole effluent toxicity (WET) tests measure the aggregate toxic effect of a 
----- ·- ----~~-------- ---------- -·- mixture of pollutants that may be present in a waste stream and provides 

information on potential toxic impacts to receiving waters from the discharge of 
wastes. WET tests measure the degree of response of exposed aquatic test 
organisms to an effluent. The WET approach provides a means of assessing 
compliance with the narrative toxicity water quality objective for aquatic life 
protection of the Basin Plan while implementing numeric criteria for toxicity. 
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There are two types of WET tests: acute and chronic. An acute toxicity test is 
conducted over a short time period and measures mortality. A chronic toxicity 
test is conducted over a longer period of time and may measure mortality, 
reproduction, and development. · 

This order requires that a Toxicity Reduction Evaluation (TRE) be conducted if a 
discharge causes or contributes to chronic toxicity in a receiving water body. 
This WDR requires the Discharger to periodically monitor the toxicity of its 
discharge and to develop a TRE Workplan if the toxicity effluent limitations are 
exceeded. 

VI. Land Discharge Monitoring Requirements (Not Applicable) 

VII. Reclamation Monitoring Requirements (Not Applicable) 

VIII. Receiving Water Monitoring Requirements- SURFACE WATER AND 
GROUNDWATER (Not Applicable) 

IX. Other Monitoring Requirements (Not Applicable) 

X. Reporting Requirements 

A. General Monitoring and Reporting Requirements 

All reports submitted in response to this WDR shall comply with signatory 
requirements set forth in the Standard Provisions. 

B. Self Monitoring Reports (SMRs) to State and Regional Board 

1 . At any time during the term of this permit, the State or Regional Board may 
notify the Discharger to electronically submit Self-Monitoring Reports (SMRs) 
using the State Board's California Integrated Water Quality System (CIWQS) 
Program Web site (http://www.waterboards.ca.gov/ciwqs/index.html). Until 
such notification is given, the Discharger shall submit hard copy SMRs. The 
CIWQS Web site will provide additional directions for SMR submittal in the 
event there will be service interruption for electronic submittal. 

2. The Discharger shall submit annual monitoring results to the Regional Board 
by the 20th day of March for the preceding calendar year. The Discharger 
shall report in the SMR the results for all monitoring specified in this MRP. 
The Discharger shall submit annual SMRs including the results of all required 
monitoring using USEPA-approved test methods or other test methods 
specified in this WDR. If the Dlscharger monitors any pollutant more - - - --- ·- -
frequently than required by this WDR, the results of this monitoring shall be 
included in the calculations and reporting of the data submitted in the SMR. 
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3. The Discharger shall submit SMRs in accordance with the following 
requirements: 

a. The Discharger shall arrange all reported data in a tabular format. The 
data shall be summarized to clearly illustrate whether the facility is 
operating in compliance with interim and/or final effluent limitations. The 
Discharger is not required to duplicate the submittal of data that are 
entered in a tabular format within CIWQS. When electronic submittal of 
data is required and CIWQS does not provide for entry into a tabular 
format within the system, the Discharger shall electronically submit the 
data in a tabular format as an attachment. 

b. The Discharger shall attach a cover letter to the SMR. The information 
contained in the cover letter shall clearly identify violations of this WDR; 
discuss corrective actions taken or planned; and the proposed time 
schedule for corrective actions. Identified violations must include a 
description of the requirement that was violated and a description of the 
violation. 

c. SMRs must be submitted to the appropriate Regional Board, signed and 
certified as required by the Standard Provisions (Attachment D). 

C. Discharge Monitoring Reports (DMRs) to EPA 

When requested by USEPA, the Discharger shall also complete and submit 
Discharge Monitoring Reports to USEPA. The submittal date shall be specified 
in the request. 

D. OTHER REPORTS (NOT APPLICABLE) 
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Attachment F- Fact Sheet 

As described in section Ill of this WDR, this Fact Sheet includes the legal requirements 
and technical rationale that serve as the basis for the requirements of this WDR. 

I. Permit Information 

A. INTRODUCTION 

This Order establishes a WDR regulating the discharge of groundwater 
extraction waste discharges to surface waters in the San Diego Region except 
San Diego Bay from all construction groundwater extraction, and similar waste 
discharges. 

B. BACKGROUND 

In 1972, the Federal Water Pollution Control Act, currently referred to as the 
Federal Clean Water Act (CWA), was amended to provide that the discharge of 
pollutants to waters of the United States from any point source is prohibited, 
unless the discharge is in compliance with a National Pollutant Discharge 
Elimination System (NPDES) permit. The federal regulations allow authorized 
states to issue either general permits or individual permits to regulate discharges 
of pollutants to waters of the United States. On January 28, 1991, the California 
Regional Water Quality Control Board, San Diego Region (Regional Board) 
issued a General Waste Discharge Requirement for Groundwater Remediation 
and Dewatering Wastes Discharges to Surface Waters within the San Diego 
Region except for San Diego Bay (Order No. 91-1 0). The permit was reissued 
two more times on June 13, 1996 (Order No. 96-41) and October 10, 2001 
(Order No. 2001-96). 

In accordance with Title 40, Code of Federal Regulations (CFR), the Regional 
Board must meet general program requirements prior to the re-issuance and 
adoption of a general NPDES permit. General program requirements include 
preparing a draft WDR, public noticing, allowing a public comment period, and 
conducting a public hearing. To meet these requirements, the Regional Board 
prepared a draft WDR. The tentative WDR was made available to interested 
parties and posted on the Regional Board's website on February 5, 2008 for 
comments. A public hearing to receive testimony from interested parties was 
scheduled for March 12, 2008. A public hearing notice was posted in the San 
Diego Union-Tribune, The Riverside Press-Enterprise, and The Orange County 
Register, major newspapers in the San Diego Region, on February 8, 2008. The 
public written comment period ended March 5, 2008 and the public oral comment 

---- - ------~ --- - -- period ended March 12, 2008 at the Regional Board meeting. - -- - - ------

C. GENERAL CRITERIA 

Extracted groundwater may contain pollutants which may be found in 
groundwaters as a result of decomposition of organic materials (e.g., hydrogen 
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sulfide), leaking underground storage tanks and fuel lines, surface spills, 
sewage, past use of liquid waste impoundments, or the potential presence of 
nutrients (phosphorus a no nitrogen compounds). 

The San Diego Regional Water Quality Control Board (hereinafter Regional 
Board) is aware that petroleum pollutant plumes exist in groundwaters in areas 
subject to construction groundwater extraction. In addition to construction 
groundwater extraction discharges, groundwater remediation projects required 
by cleanup and abatement orders issued by the Regional Board may require the 
discharge of treated groundwater. In addition to petroleum products and 
solvents, groundwaters may contain elevated concentrations of other pollutants 
that could degrade surface waters. These other pollutants may include metals, 
nutrients (nitrogen and phosphorus), hydrogen sulfide, solids, and other 
inorganic and organic compounds. 

Existing and proposed discharges of groundwater extraction waste from 
construction groundwater extraction, foundation groundwater extraction, and 
groundwater cleanup projects: 

a) Result from similar operations (all involve extraction and discharge of 
groundwater); 

b) Are the same type of waste (all are groundwater); 

c) Require similar effluent limitations for the protection of the beneficial uses 
of the receiving waters; 

d) Require similar monitoring; and 

e) Are more appropriately regulated under a general permit rather than 
individual permits. 

Order No. 2001-96, applied to all groundwater extraction waste discharges of 
greater than 100,000 gpd. For purposes of renewing NPDES permit No. 2001-
96 (Tentative Order No. R9-2008-0002), historical monitoring data has been 
reviewed. Based on the data review results, lack of complaints of adverse 
impacts to water quality and/or beneficial uses of the receiving waters, and lack 
of documentation of adverse impacts to water quality and/or beneficial uses of 
the receiving waters, discharges of groundwater to all receiving waters within 
the region except discharges to San Diego Bay less than 100,000 gallons per 
day and where no known contamination exists, probably will not have an 
adverse effect on the receiving water/environment. 

This WDR does not cover: 

STORM WATER- Storm water runoff due to construction activities. These 
activities may be covered under the statewide general NPDES permit for storm 
water discharges associated wit~ construction activities (CAS000002), the 
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statewide general NPDES permit for Storm Water Runoff Associated With Small 
Linear Underground/Overhead Construction Projects (CAS000005), and/or Clean 
Water Act (CWA) Section 401 Water Quality Certifications. 

SANITARY SEWER- Discharges to a sanitary sewer. These discharges do not 
need coverage under the NPDES Program, although the agency controlling the 
sanitary sewer must approve discharges to its conveyance system. 

UTILITY VAULTS- Discharges from utility vaults and underground structures. 
These activities may be covered under the statewide general NPDES permit for 
discharges from utility vaults and underground structures to surface water Order 
No. 2006-0008-DWQ (CAG990002). 

HYDROSTATIC/ POTABLE WATER- Discharges from drinking water well 
development. These discharges are covered in Order No. R9-2002-0020 
(CAG679001 ). 

Notification Requirements 

The purpose of this WDR is to facilitate regulation of discharges from 
groundwater extraction activities. To obtain coverage under this WDR, the 
Discharger must submit a Notice of Intent (NOI), a project map(s), an initial 
Monitoring Report, and first annual fee. Signing the certification on the NOI 
signifies that the Discharger intends to comply with the provisions and 
requirements of this WDR. AN NOI must be signed to be valid. 

D. DISCHARGE TO A MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) 

Prior to discharging into an MS4, the Discharger shall demonstrate alternatives to 
discharging extracted groundwater waste into an MS4 and why it is technically or 
economically infeasible to implement these alternatives. 

Without prior approval from the appropriate local agency with jurisdiction over the 
MS4, the discharger shall not discharge extracted groundwater waste under this 
WDR into an MS4. 

Local agencies responsible for operating the MS4s may not passively receive 
and discharge pollutants from third parties. By providing free and open access to 
an MS4 that conveys discharges to waters of the U.S., the MS4 operator 
essentially accepts responsibility for discharges into the MS4 that it does not 
prohibit or control. These discharges may cause or contribute to a condition of 
contamination or a violation of water quality standards. 

Therefore, at least 30 days prior to initiating an extracted groundwater discharge 
to an MS4, the Discharger shall notify and receive authorization from the 
appropriate local agency with jurisdiction over the MS4. This requirement 
encourages communication between Dischargers enrolled under this WDR.and 

Attachment F -Fact Sheet F-3 



DISCHARGES FROM GROUNDWATER 
EXTRACTION TO SURFACE WATERS IN 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

local agencies responsible for MS4s in an effort to reduce misunderstandings 
and concerns over the types of discharges covered by this WDR. 

E. DISCHARGE DESCRIPTION 

Groundwaters in some urban areas are known to be contaminated with 
petroleum products and solvents due to underground storage tank leaks and 
pipeline leaks. Discharges of groundwater to receiving waters within the region 
will be required to comply with the effluent limitations contained in this Order and 
protect the beneficial uses of the receiving waters. 

Regional Board staff expects that a number of the groundwater project 
proponents will propose discharges to surface waters which will require National 
Pollutant Discharge Elimination System (NPDES) permits. 

Any discharge of untreated groundwater to a surface water may cause or 
contribute to excursions above narrative water quality objectives contained in the 
Ocean Plan and/or Basin Plan as a result of the potential discharge of petroleum 
related compounds, solvents, and metals. 

Enrollees under this WDR that are in close proximity of the ocean, a bay, harbor, 
lagoon or estuary, may encounter saline groundwater, in which case the use of 
EPA Method 1638, and EPA Method 1640 (Clean Technologies) would be 
appropriate for the analysis of metals in saline samples. 

FACILITY DESCRIPTIONS- TREATMENT FACILITIES AND OUTFALLS 

This general NPDES permit contains effluent limitations which may require the 
application of 'best available treatment economically achievable' for the removal of 
petroleum products and organic compounds from each groundwater project proponent's 
discharge. The general NPDES permit will require each Enrollee to certify the 
adequacy of each component of treatment facilities or a contingency plan prior to 
initiating a discharge. Each Enrollee's certification report shall contain a requirement
by-requirement analysis, based on accepted engineering practice, of how the 
contingency plan or process and physical design of the facilities will ensure compliance 
with this Order. 

Groundwater may be discharged to a variety of receiving waters, storm drains, or other 
conveyance systems tributary to receiving waters within the region. Because outfalls 
are not designed to achieve maximum initial dilution and dispersion of discharges, initial 
dilution factors for discharges to inland surface waters, bays, estuaries, and lagoons are 
conservatively assumed to equal zero. 

An initial dilution factor of three is assumed for discharges to the surf zone. The initial 
dilution factor is based on a preliminary dilution model submitted by Professor Gerhard 
H. Jirka, School of Civil and Environmental Engineering, Cornell University, for a 
dewatering project for the international treatment facility ocean outfall near Tijuana. 
This particular model assumes that: 

Attachment F - Fact Sheet F-4 



DISCHARGES FROM GROUNDWATER 
EXTRACTION TO SURFACE WATERS IN 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

a) Mixing of the dewatering discharge is primarily controlled by wave-induced 
turbulence and longshore conditions; 

b) 0.55 meter wave height with a 15 second period occurring with a 95 
percent exceedance probability; 

c) A longshore velocity of 5 to 10 centimeters per second; and 

d) A near-shore beach slope of 3 percent. 

The model results in an initial dilution ratio of six. Since the model does not represent 
topographic and wave conditions throughout the region, the initial dilution factor for 
discharges to surf zones was halved. 

F. DESCRIPTION OF WASTEWATER AND BIOSOLIDS TREATMENT OR 
CONTROLS (NOT APPLICABLE) 

G. DISCHARGE POINTS AND RECEIVING WATERS 

Under the WDR, there may be multiple discharge points. Additional information 
regarding the receiving waters can be found in the completed NOI which 
describes the discharge and identifies the points of discharge. 

The Comprehensive Water Quality Control Plan Report, San Diego Basin (9), (Basin 
Plan) was adopted by this Regional Board on September 8, 1994, and subsequently 
approved by the State Water Resource Control Board (hereinafter SWRCB) on 
December 13, 1994. Subsequent revisions to the Basin Plan have also been adopted 
by the Regional Board and approved by the SWRCB. The Basin Plan designates 
beneficial uses, narrative and numerical water quality objectives, and prohibitions which 
are applicable to the groundwater extraction waste discharges regulated under this 
Order. 

The Basin Plan identifies the following beneficial uses of the surface waters in the San 
Diego Region to be protected (not all surface waters have all of the beneficial uses 
listed below): 

• 
• 

• 
• 
• 
• 
• 

Municipal and domestic supply; 
Agricultural supply; 

- Industrial service supply; - -
Industrial process supply; 
Groundwater recharge; 
Freshwater replenishment; 
Navigation; 
Hydropower generation; 
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• Contact water recreation; 
• Non-contact water recreation; 
• Commercial and sport fishing; 
• Warm freshwater habitat; 
• Cold freshwater habitat; 
• Preservation of Biological Habitats of Special Significance; 
• Inland saline water habitat; 
• Wildlife habitat; 
• Rare, threatened, or endangered species; 
• Marine habitat; 
• Migration of aquatic organisms; 
• Spawning, reproduction, and/or early development; 
• Shellfish harvesting; 
• Estuarine habitat; and 
• Aquaculture 

In order to protect these beneficial uses, the Basin Plan establishes water quality 
objectives (for bacterial, physical, chemical, and biological characteristics, and for 
radioactivity), general requirements for management of waste discharge to the 
bays/harbors, quality requirements for waste discharges (effluent water quality 
requirements), discharge prohibitions, and general provisions. 

The SWRCB adopted a revised Water Quality Control Plan for Ocean Waters of 
California (Ocean Plan) on April 21, 2005. The Ocean Plan identifies the following 
beneficial uses of state ocean waters to be protected: 

• Industrial water supply; 
• Navigation; 
• Aesthetic enjoyment; 
• Water contact recreation; 
• Non-contact water recreation; 
• Fish migration; 
• Mariculture; 
• Marine habitat; 
• Preservation and enhancement of areas of special biological significance; 
• Preservation and enhancement of rare and endangered species; 
• Fish spawning; 
• Shellfish harvesting 
• Ocean commercial and sport fishing; 

---- -- --- ---The Ocean Plan establishes water quality objectives (for bacterial,- physical,- chemical, 
and biological characteristics, and for radioactivity), general requirements for 
management of waste discharge to the ocean, quality requirements for waste 
discharges (effluent water quality requirements), discharge prohibitions, and general 
provisions. 
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Beneficial uses of the bays and estuaries in the San Diego Region are similar to those 
of the Ocean Waters of the State. In order to protect the beneficial uses of the bays and 
estuaries, discharge specifications and receiving water quality limitations for some 
parameters, derived from the Ocean Plan, have been included in this Order for 
discharges to bays and estuaries (when open to the ocean and consisting of marine 
waters). If a lagoon or estuary is not open to the Pacific Ocean and consists of fresh 
water, discharges shall comply with the requirements established in this Order for 
discharges to inland surface waters. 

This region has continuous and ephemeral rivers and streams, bays, estuaries, 
lagoons, and approximately 85 miles of coastline. No receiving waters covered under 
the terms and conditions of this Order have been designated an outstanding national 
resource water by the SWRCB. However, Heisler Park Ecological Reserve, located in 
coastal waters near the City of Laguna Beach, the San Diego-La Jolla Ecological 
Reserve, and the San Diego Marine Life Refuge, located in coastal waters near La 
Jolla, a community of the City of San Diego, have been designated an Area of Special 
Biological Significance (ASBS) by the SWRCB. The Water Quality Control Plan for 
Ocean Waters of California (Ocean Plan) contains the following prohibitions applicable 
to ASBSs: 

"Waste shall not be discharged to areas designated as being of special biological 
significance. Discharges shall be located a sufficient distance from such designated 
areas to assure maintenance of natural water quality conditions in these areas." 

Order No. R9-2008-0002 prohibits the discharge of extraction waste to the above 
ASBSs 

H. SUMMARY OF EXISTING REQUIREMENTS AND SELF-MONITORING 
REPORT DATA 

Order No. 2001-96, which this WDR replaces, requires the Discharger not to 
exceed the Effluent Limitations for a number of constituents, and to monitor and 
report the concentration and mass of the constituents in their discharge. 
Significant changes occurred in the Effluent Limitation requirements for some 
constituents. Effluent Limitations under Order No. 2001-96 were developed 
using the CTR, while the SIP was used for this WDR. 

I. Compliance Summary (Not Applicable) 

J. Planned Changes (Not Applicable) 

II. Applicable Plans, Policies, and Regulations 

The requirements contained in this WDR are based on the requirements and 
·authorities described in this section. 
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A. Legal Authorities 

This WDR is issued pursuant to CWA section 402 and implementing regulations 
adopted by the US EPA and Chapter 5.5, Division 7 of the California Water Code 
(CWC). It shall serve as an NPDES permit for point source discharges from 
groundwater extraction waste discharges to surface waters. This WDR also 
serves as Waste Discharge Requirements (WDRs) pursuant to Article 4, Chapter 
4 of the CWC for discharges that are not subject to regulation under CWA 
section 402. 

States may request authority to issue general NPDES permits pursuant to 40 
CFR section 122.28. On June 8, 1989, the State Board submitted an application 
to the USEPA requesting revisions to its NPDES Program in accordance with 40 
CFR 122.28, 123.62, and 403.10. The application included a request to add 
general permit authority to its approved NPDES Program. On September 22, 
1989, the USEPA, Region 9, approved the State Board's request and granted 
authorization for the State to issue general NPDES permits. 

B. California Environmental Quality Act (CEQA) 

This action to adopt a NPDES permit is exempt from the provisions of CEQA 
(Public Resources Code section 21100, et seq.) in accordance with CWC section 
13389 for the following reasons: 1) A Discharger cannot obtain coverage under 
this WDR if pollutants in the discharge, cause, contribute, or have the reasonable 
potential to cause or contribute to a water quality standards violation; 2) The 
permit requires Dischargers to monitor and report the discharge to ensure the 
Dischargers will not cause a violation; and 3) The Regional Board's granting of 
the exceptions does not have the potential for causing significant adverse 
environmental effects. See California Code of Regulations, Title 14, section 
15061 (b )(3). 

C. State and Federal Regulations, Policies, and Plans 

1. Water Quality Control Plan 
On September 8, 1994, the Regional Board adopted a Water Quality 
Control Plan for the San Diego Region (hereinafter Basin Plan), that 
designates beneficial uses, establishes water quality objectives, and 
contains implementation programs and policies to achieve those 
objectives for all waters addressed through the plan. In addition, State 
Board Resolution No. 88-63 requires that, with certain exceptions, the 
Regional Board assigns the municipal and domestic supply use to water 
bodies that do not have beneficial uses listed in the Basin Plans ... 

2. National Toxics Rule (NTR) and California Toxics Rule (CTR) 
USEPA adopted the NTR on December 22, 1992, which was amended on 
May 4, 1995, and November 9, 1999, and the CTR on May 18, 2000, 
which was amended on February 13, 2001. These rules include water 
quality criteria for priority pollutants and are applicable to this discharge. 
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3. State Implementation Policy (SIP) 
On March 2, 2000, the State Board adopted the SIP, which became 
effective on April 28, 2000, with respect to the priority pollutant criteria 
promulgated for California by the US EPA through the NTR and to the 
priority pollutant objectives established by the Regional Boards in their 
basin plans, with the exception of the provision on alternate test 
procedures for individual discharges that have been approved by US EPA 
Regional Administrator. The alternate test procedures provision was 
effective on May 22, 2000. The SIP became effective on May 18, 2000, 
with respect to the priority pollutant criteria promulgated by the US EPA 
through the CTR. The State Board adopted amendments to the SIP on 
February 24, 2005, that became effective on July 13, 2005. The SIP 
includes procedures for determining the need for and calculating Water 
Quality-Based Effluent Limitations (WQBELs), and requires Dischargers to 
submit data sufficient to do so. The State Board adopted amendments to 
the SIP on February 24, 2005, that became effective on July 13, 2005. 
The SIP establishes implementation provisions for priority pollutant criteria 
and objectives and provisions for chronic toxicity control. Requirements of 
this WDR implement the SIP. 

4. Antidegradation Policy 
Section 131.12 of 40 CFR requires that State water quality standards 
include an antidegradation policy consistent with the federal policy. The 
State Board established California's antidegradation policy in State Board 
Resolution No. 68-16, which incorporates the requirements of the federal 
antidegradation policy where applicable. Resolution No. 68-16 requires 
that existing water quality be maintained unless degradation is justified 
based on specific findings. As discussed in detail in this Fact Sheet, the 
permitted discharge shall be consistent with the antidegradation provision 
of 40 CFR section 131.12 and State Board Resolution No. 68-16. 

5. Anti-Backsliding Requirements 

6. 

Sections 402(o)(2) and 303(d)(4) of the CWA and 40 CFR section 
122.44(1) prohibit backsliding in NPDES permits. These anti-backsliding 
provisions require that effluent limitations in a reissued permit must be as 
stringent as those in the previous permit, with some exceptions in which 
limitations may be relaxed. All effluent limitations in the WDR are at least 
as stringent as the effluent limitations in the previous Order unless 
specified. 

Monitoring and Reporting Requirements 
------ ·· · ·· ---- --- ---··· Section 122.48 of 40 CFR requires that all NPDES permits specify -- ·- -- ··· ---- ·· 

requirements for recording and reporting monitoring results. Sections 
13267 and 13383 of the CWC authorize the Regional Boards to require 
technical and monitoring reports. The MRP establishes monitoring and 
reporting requirements to implement Federal and State requirements. 
This MRP is provided in Attachment E. 
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The federal Clean Water Act requires States to identify and make a list of surface 
water bodies that are polluted. These water bodies, referred to in law as "water 
quality limited segments," do not meet water quality standards even after 
discharges of wastes from point sources have been treated by the minimum 
required levels of pollution control technology. Wastewater treatment plants, a 
city's storm drain system, or a boat yard, are a few examples of point sources 
that discharge wastes to surface waters. States are required to compile the 
water bodies into a list, referred to as the "Clean Water Act Section 303(d) List of 
Water Quality Limited Segments" (303(d) List). States must also prioritize the 
water bodies on the list and develop action plans, called total maximum daily 
loads (TMDLs) to improve the water quality. 

The State Board updated the 2004-2006 303(d) List for California on October 25, 
2006, and EPA approved it on November 30, 2006. 

There are approximately 100 impaired water bodies on the 303(d) List in the San 
Diego Region. Most TMDLs for water bodies within the San Diego Region are 
under development or have not been started. However, four TMDLs for the San 
Diego Region need only State Board approval to be complete, and three are 
already complete. Of the three completed TMDLs, two impact the water quality 
of San Diego Bay and the third impacts the water quality of Rainbow Creek. 

E. Other Plans, Polices and Regulations 

Ocean Plan 
The State Board adopted the Water Quality Control Plan for Ocean Waters of 
California (Ocean Plan) in 2005, it was approved by US EPA, and became 
effective on February 14, 2006. The Ocean Plan identifies the following 
beneficial uses of state ocean waters to be protected: 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 

. ·-·---·-----· - - -I. 

j. 
k. 
I. 
m. 

Industrial water supply; 
Navigation; 
Aesthetic enjoyment; 
Water contact recreation; 
Non-contact water recreation; 
Ocean commercial and sport fishing; 
Mariculture; 
Preservation and enhancement of Areas of Special Biological 
Significance; 
Preservation and enhancement of rare and endangered species;- - - - - - - - --- - -
Marine habitat; 
Fish migration; 
Fish spawning; and 
Shellfish harvesting. 
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In order to protect the above beneficial uses, the Ocean Plan establishes water 
quality objectives (for bacteriological, physical, chemical, and biological 
characteristics, and for radioactivity), general requirements for management of 
waste discharged to the ocean, quality requirements for waste discharges 
(effluent quality requirements), discharge prohibitions, and general provisions. 

Limits derived from the Ocean Plan have been included in this WDR to protect 
beneficial uses of enclosed bays and estuaries because their beneficial uses are 
similar to those of the ocean waters of the State. 

F. BASIS FOR WASTE DISCHARGE REQUIREMENTS 
Section 402 of the federal Clean Water Act (CWA) gives the U.S. EPA the authority 
to issue NPDES permits for discharges into navigable waters and to prescribe 
conditions for such permits necessary to carry out the provisions of the CW A. In 
California, EPA has delegated this authority to the State of California. 

The discharge of extracted groundwater threatens to cause or contribute to 
excursions above narrative water quality objectives as a result of the discharge of 
petroleum related compounds, metals, and organics. On May 26, 1989, the U.S. 
EPA enacted revisions to 40 CFR 122 (NPDES regulations). When a proposed 
discharged of a compound or chemical threatens to cause or contribute to an 
excursion above a State narrative water quality standard and a numeric water 
quality standard for the specific chemical has not been established, the NPDES 
revisions require the Regional Board to: 

a) Establish an effluent limitation using a proposed State water quality objective 
or standard or an explicit State policy or regulation interpreting its narrative 
water quality objective which will protect and maintain water quality and 
designated beneficial uses of the receiving water; 

b) Establish effluent limitations on a case-by-case basis, using EPA's water 
quality criteria published under 307(a) of the Federal Clean Water Act; or 

c) Establish effluent limitations on an indicator parameter for the pollutants of 
concern (State Board memorandum dated November 3, 1989). 

Groundwater pollutant plumes are often complex mixtures of hundreds of 
petroleum related compounds (e.g. gasoline contains over 200 chemical 
compounds) which makes complete chemical analyses very expensive and 
sometimes impracticable or impossible due to sample matrix interferences, 
constituent masking, or the lack of standard analytical techniques. Since water 
quality criteria for many of the petroleum hydrocarbon compounds have not been 
proposed or established by the State or EPA, the permit will require monitoring --- ·· · ·· · -- ·-- -
groundwater discharged using "indicator constituents" for the detection and 
evaluation of complex mixtures of petroleum related compounds such as gasoline 
and solvents. The indicator constituents used for evaluating compliance with the 
narrative water quality criteria in the permit for discharges of gasoline related 
products are benzene, ethylbenzene, toluene, xylene, and total petroleum 
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hydrocarbons, since it is believed that fuels have been adequately studied to justify 
limiting the analysis to these compounds. 

On June 8, 1989, the SWRCB submitted an application to the U.S. EPA requesting 
revisions to its NPDES program in accordance with 40 CFR 123.62 and 403.10. 
The application included a request to add general permit authority to its approved 
NPDES program. States may request authority to issue general permits pursuant 
to 40 CFR 122.28. On September 22, 1989, the EPA, Region IX, approved the 
SWRCB's request and granted authorization for the State's issuance of general 
NPDES permits. 

40 CFR 122.28 provides for the issuance of general permits to regulate discharges 
of waste which result from similar operations, are the same type of waste, require 
the same effluent limitations, require similar monitoring, and are more appropriately 
regulated under a general permit rather than individual permits. 

In order to protect the beneficial uses of groundwaters and receiving waters in the 
region as a result of escalating numbers of groundwater extraction waste 
discharges, new permanent groundwater extraction waste discharges will be 
considered for enrollment on a case-by-case basis. The regulation of discharges 
from new permanent groundwater extraction operations to receiving waters will 
reduce the waste of groundwater as intended by Article X of the California 
Constitution and Section 275 of the California Water Code, and may reduce the 
potential number of new permanent discharges as intended by the federal Clean 
Water Act (Section 101 (a)(1 )) and the Water Quality Control Policy for Enclosed 
Bays and Estuaries of California. 

The practice of permanent groundwater extraction for the purpose of protecting 
underground parking or other structures and the subsequent discharge of the 
groundwaters, without using the groundwaters to the "fullest extent to which they 
are capable, "as required by the California Constitution, is an unreasonable use of 
such waters, if the waters have designated beneficial uses. Article X, Section 2, of 
the California Constitution requires that "water resources of the State be put to 
beneficial use to the fullest extent of which they are capable and that the waste or 
unreasonable use or unreasonable method of use of water be prevented, and that 
the conservation of such waters is to be exercised with a view to the reasonable 
and beneficial use thereof in the interest of the people and for the public welfare." 
Water Code Section 275 states, "The department and board shall take all 
appropriate proceedings or actions before executive, legislative, or judicial agencies 
to prevent waste, unreasonable use, unreasonable method of use, or unreasonable 
method of diversion of water in this state." 

On March 2, 2000, the SWRCB, in Resolution No. 2000-15, adopted a Policy for 
Implementation of Toxic Standards for Inland Surface Waters, Enclosed Bays, and 
Estuaries of California (Policy). The Policy implements the provisions promulgated 
by the U.S. Environmental Protection Agency (U.S. EPA) in the California Taxies 
Rule (CTR). Criteria for 126 priority pollutants are established by the CTR. 
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U.S. EPA promulgated this rule to fill a gap in California water quality standards that 
was created in 1 994 when a State court overturned the State's water quality control 
plans containing water quality criteria for priority toxic pollutants. The Federal 
criteria are legally applicable in the State of California for inland surface waters, 
enclosed bays and estuaries for all purposes and programs under the Clean Water 
Act. 

The Policy was effective on April 28, 2000, with respect to the priority pollutant 
criteria promulgated for California by the U.S. EPA through the National Toxics 
Rule (NTR) and to the priority pollutant objectives established by Regional Boards 
in their water quality control plans (basin plans). 

The U.S. EPA promulgated the final California Toxic Rule (CTR) on May 18, 2000, 
as required by Section 303(c)(2)(B) of the federal Clean Water Act. The CTR 
regulations, codified in 40 CFR 131.38, establish numeric criteria for water quality 
standards for priority toxic pollutants for the State of California. 

The Policy establishes: 

a) implementation provisions for priority pollutant criteria promulgated by the 
U.S. EPA through the National Toxic Rule (NTR) and the CTR, and for 
priority pollutant objectives established in the Basin Plan; 

b) monitoring requirements for 2,3,7,8-TCDD (tetrachlorodibenzo-p-dioxin) 
equivalents; and 

c) ·Chronic toxicity control provisions. 

Pursuant to Section 5.3 of the Policy, the Regional Board may, after compliance 
with the California Environmental Quality Act (CEQA), allow short-term or seasonal 

. exceptions from meeting the priority pollutant criteria/objectives if determined to be 
necessary to implement control measures either: 

a) For resource or pest management (i.e., vector or weed control, pest 
eradication, or fishery management) conducted by public entities to fulfill 
statutory requirements, including, but not limited for, those in the California 
Fish and Game, Food and Agriculture, Health and Safety, and Harbors and 
Navigation codes; or 

b) Regarding drinking water conducted to fulfill statutory requirements under 
the federal Safe Drinking Water Act or the California Health and Safety 
Code. Such categorical exceptions may also be granted for draining 
municipal storm water conveyances for cleaning or maintena-nce, or for---·- -~- -- ·- ---
draining water treatment facilities for cleaning or maintenance. 

Section 5.3 of the Policy states that, where site-specific conditions in individual 
water bodies or watersheds differ sufficiently from statewide conditions and those 
differences cannot be addressed through other provisions of this policy the SWRCB 
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may, in compliance with the California Environmental Quality Act (CEQA), 
subsequent to a public hearing, and with the concurrence of the U.S. Environmental 
Protection Agency, grant an exception to meeting a priority pollutant 
criterion/objective or any other provision of this Policy where the State Board 
determines: 

a) The exception will not compromise protection of enclosed bay, estuarine, 
and inland surface waters for beneficial uses; and 

b) The public interest will be served. 

Section 402(a)(1) of the Clean Water Act authorizes the issuance of best available 
technology effluent limitations in NPDES permits using best professional 
judgement. Using best professional judgement, best available technology 
economically achievable for the removal of volatile and semi-volatile organic 
compounds, and analytical practical quantitation levels is the basis for effluent 
limitations, for these compounds, in the Discharge Specifications of the Order. 
Thus, best available technology economically achievable for the removal of organic 
compounds is the basis for effluent limitations for xylene and other volatile 
hydrocarbons, and base/neutral compounds (not included in 40 CFR 131.38). 

Water Quality Based Effluent Discharge Specifications (limits) were established for 
this groundwater extraction waste discharge permit, using 40 CFR 131.38 (Water 
Quality Standards; Establishment of Numeric Criteria for Priority Toxic Pollutants for 
the State of California), and the State's Implementation Policy. Water Quality 
Based Effluent Discharge Limits do not apply to discharges of extracted 
groundwater to the surf zone. 

In general, there are two accepted technologies in use for the removal of synthetic 
organic compounds from water: aeration and adsorption. Removal efficiencies of 
volatile organic compounds through aeration processes can be estimated based on 
each compound's Henry's Law Coefficient (increasing coefficients indicate 
increasing volatility). Benzene is relatively soluble in water when compared to other 
fuel constituents and solvents. Any compound which has a Henry's Law coefficient 
greater than that of benzene will theoretically volatilize faster than benzene 
(assuming molecular or chemical interactions are nonexistent or minimized). Most 
of the compounds associated with fuel products and solvents commonly found in 
contaminated groundwater have Henry's Law Coefficients greater than that of 
benzene and will be efficiently removed through aeration if benzene is removed. 
The general consensus in the literature is that a 99 percent removal efficiency of 
volatile compounds with similar concentrations may be achieved through aeration 
processes. Based on best professional judgement, if benzene is removed from 

- · · -- ·· · · .... · ··· .. · · ·· ··· ··· ··· groundwater to levels approaching detection limits (practical quantitation level), - · ------ · ·- .. --
other volatile organic compounds of concern (e.g., tetrachloroethylene, 
trichloroethylene, carbon tetrachloride, etc.) will be removed from the discharged 
groundwater as well. 
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Organic compounds which are not removed from groundwaters through aeration 
processes may be removed through adsorption processes (e.g., granular activated 
carbon). When properly designed and operated, most granular activated carbon 
systems can lower the concentration of synthetic organic contaminants to below 
detection limits. 

In general, most synthetic organic contaminants can be removed from 
groundwaters using the aeration of adsorption processes or a combination thereof. 
Establishing effluent limitations in the practical quantitation limit range (1 to 5 Dg/L) 

and monitoring requirements for BTEX as indicators of fuels, 40 CFR 136 listed 
volatile compounds as indicators of solvents, and base/neutral compounds as 
indicators of diesel product, will, based on best professional judgement, ensure that 
compounds of concern are not discharged in levels which will cause excursions 
from narrative water quality criteria or objectives. 

On January 1, 1998, Senate Bill (SB) 521 was passed. SB521 adds language, 
applicable to leaking underground storage tanks, to the Health & Safety Code as 
follows: "Section 25299.37.1. No closure letter pursuant to this chapter shall be 
issued unless the soil or groundwater, or both, where applicable, at the site have 
been tested for Methyl Tertiary Butyl Ether (MTBE) and the results of that testing 
are known to the Regional Board." Subsequently, on February 20, 1998, the San 
Diego Regional Board, Site Mitigation & Cleanup Unit, issued written notification to 
interested parties of Mandatory MTBE Sampling For Underground Storage Tank 
(UST) Site Closures-Senate Bill (SB) 521. The February 20, 1998, notification 
specifies that "For ground water impacted sites or soil sites that may threaten 
ground water, both soil and ground water sampling and analysis for MTBE will be 
required." 

The Porter-Cologne Water Quality Control Act (January 1, 2000), Section 13272.1 
and Section 13285, address discharges of MTBE. The Californi? Department of 
Health Services (DHS) last update (March 9, 2000) of California's Maximum 
Contaminant Levels (MCLs) for MTBE states the following: 

As established by the DHS, the primary MCL is 13 ~g/L for MTBE and the 
secondary MCL is 5 ~g/L. 

The Order requires that groundwater discharged to bays and estuaries must not 
contain pollutants in excess of applicable receiving water quality objectives 
contained in 40 CFR 131.38 (Water Quality Standards; Establishment of Numeric 
Criteria for Priority Toxic Pollutants for the State of California), or effluent limitations 
based on achievable concentrations using best available technology (BAT), 
whichever results in a lower effluent concentration. Effluent limitations based on 

~ · · BAT are equal to or less than the practical quantitation level. Since the assumed - -- - ---- - --- - -
initial dilution factor for the discharge is zero, a discharge could not cause an 
excursion from numeric receiving water quality objectives for Tables 1 and 2 
(Groundwater Extraction Discharges to Bays and Harbors, and Groundwater 
Extraction Waste Discharges to Lagoons/Estuaries), if the discharge is in 
compliance with the effluent limitations contained in the Order. Likewise, 
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discharges to the surf zone cannot cause excursions from water quality objectives 
based on the preceding, and assuming that the dilution factor will always be greater 
than three. 

For discharges to inland surface waters, effluent limitations are based on the EPA 
water quality criteria for the protection of aquatic species, the EPA water quality 
criteria for the protection of human health, effluent concentrations achievable using 
best available technology, 40 CFR 131.38 (Water Quality Standards; Establishment 
of Numeric Criteria for Priority Toxic Pollutants for the State of California), or, in the 
cases where the receiving water is designated potable or municipal supply waters, 
maximum contaminant levels for municipal waters established by the California 
Department of Health Services. Since the assumed initial dilution factor for the 
discharge is zero and a mixing zone is not allowed, a discharge could not cause an 
excursion from numeric receiving water quality objectives if the discharge is in 
compliance with the effluent limitations contained in the Order. 

No evidence that groundwaters in the region contain biocides, dioxins, or radiation 
has been found to date. However, discharges of pesticides in detectable 
concentrations to inland surface waters are prohibited by the Comprehensive Water 
Quality Control Plan Report, San Diego Basin (9) (Basin Plan), and by the Order. 

In the adoption of waste discharge requirements and effluent limitations to protect 
the beneficial uses of waters of the State, Section 1300 et seq., of the California 
Water Code, authorizes the use of relevant water quality objectives or other criteria 
in the absence of numerical effluent concentration limitations in the Bays and 
Estuaries Policy. 

Compliance with effluent limitations shall be determined as follows (pursuant to 40 
CFR -131.38): 

a) Dischargers shall be deemed out of compliance with an effluent limitation if 
the concentration of the priority pollutant in the monitoring sample is greater 

·than the effluent limitation and greater than or equal to the reported 
Minimum Level (ML). 

b) Dischargers shall be required to conduct a Pollutant Minimization Program 
(PMP) when there is evidence (e.g., sample results reported as "Detected, 
but Not Quantified" (DNQ) when the effluent limitation is less than the 
Method Detection Limit (MDL), sample results from analytical methods more 
sensitive than those methods included in the permit, presence of whole 
effluent toxicity, health advisories for fish consumption, results of benthic or 
aquatic organism tissue sampling) that the priority pollutant is present in the 
effluent above an effluent limitation and either: 

1) A sample result is reported as DNQ and the effluent limitation is less than 
the reported ML; or 
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2) A sample result is reported as Non-Detect (NO) and the effluent limitation 
is less than the MDL. 

When determining compliance with an Average Monthly Effluent Limitation (AMEL) 
and more than one sample result is available in a month, the discharger shall 
compute the arithmetic mean unless the data set contains one or more reported 
determinations of DNQ or ND. In those cases, the discharger shall compute the 
median in place of the arithmetic mean in accordance with the following procedure: 

a) The data set shall be ranked from low to high, reported ND determinations 
lowest, DNQ determinations next, followed by quantified values (if any). The 
order of the individual ND or DNQ determinations is unimportant. 

b) The median value of the data set shall be determined. If the data set has an 
odd number of data points, then the median is the middle value. If the data 
set has an even number of data points, then the median is the average of 
the two values around the middle unless one or both of the points are ND or 
DNQ, in which case the median value shall be the lower of the two data 
points where DNQ is lower than a value and ND is lower than DNQ. 

If a sample result, or the arithmetic mean or median of multiple sample results, is 
below the reported ML, and there is evidence that the priority pollutant is present in 
the effluent above an effluent limitation and the discharger conducts a PMP, the 
discharger shall not be deemed out of compliance. 

Ill. Rationale For Effluent Limitations and Discharge Specifications 

The CWA requires point source dischargers to control the amount of 
conventional, non-conventional, and toxic pollutants that are discharged into the 
waters of the United States. The control of pollutants discharged is established 
through effluent limitations and other requirements in NPDES permits. Effluent 
limitations are based on the following principles: 

A. 40 CFR section 122.44(a) requires that permits include applicable 
technology-based limitations and standards; 

B. 40 CFR section 122.44(d) requires that permits include water quality
based effluent limitations to attain and maintain applicable numeric and 
narrative water quality criteria to protect the beneficial uses of the 
receiving water. Where numeric water quality criteria have not been 
established, three options exist to protect water quality: 1) 40 CFR section 
122.44(d) specifies that WQBELs may be established using USEPA - -·· --------
criteria guidance under CWA section 304(a); 2) proposed state criteria or 
a state policy interpreting narrative criteria supplemented with other 
relevant information may be used; or 3) an indicator parameter may be 
established; 
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C. Any discharge of untreated groundwater to surface water in the San Diego 
Reigon threatens to cause or contribute to excursions above narrative 
water quality objectives contained in the Basin Plan as a result of the 
potential discharge of petroleum related compounds, solvents, and metals. 

On May 26, 1989, USEPA enacted revisions to NPDES program 
regulations (40 CFR 122). When a proposed discharge of a compound or 
chemical threatens to cause or contribute to an excursion above a State 
narrative water quality standard and a numeric water quality standard for 
the specific chemical has not been established, the NPDES program 
regulations require the Regional Board to do the following: 1) Establish 
effluent limitations using a proposed State water quality objective or 
standard, or an explicit State policy or regulation interpreting its narrative 
water quality objective which will protect and maintain water quality and 
designated beneficial uses of the receiving water; 2) Establish effluent 
limitations on a case-by-case basis, using USEPA's water quality criteria 
published under CWA section 307(a); or 3) Establish effluent limitations on 
an indicator parameter for the pollutants of concern; and 

D. 40 CFR section 122.44(1) requires that when a permit is renewed or 
reissued, effluent limitations must be at least as stringent as the effluent 
limitations in the previous permit. Since this permit is a renewal of a 
previous permit, anti-backsliding is applicable and the following pollutants 
.are included: 

Settleable Solids Phenolic Compounds (non-
Total Suspended Solids chlorinated) 
Hydrogen Sulfide Chlorinated Phenolics 
Total Residual Chlorine 1,1 ,2,2-tetrachlorethane (PCA) 
pH 1,1, 1-trichloroethane (TCA) 
Benzene 1,1 ,2-trichloroethane (TCA) 
Ethyl benzene 1 ,2-dichloroethane 
Toluene Tetrachloroethylene (PCE) 
Xylene Trichloroethylene (TCE) 
Total Petroleum Hydrocarbons Vinyl chloride 
Arsenic Carbon tetrachloride 
Cadmium Base/Neutral Organic 
Chromium (hexavalent) Compounds 
Copper Acute Toxicity 
Lead Chronic Toxicity 
Mercury Tributyltin (TBT) 
Nickel Total Coliform 
Silver- -- -- ---- - ------- - ·· ·- ------ --- Fecal Coliform ····· -- - ---------- -- - --·- --

Zinc Dissolved Oxygen (DO) 
Cyanide 

E. Methyl Tertiary-Butyl Ether (MTBE), is a chemical compound that is 
manufactured by the chemical reaction of methanol and isobutylene. 
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MTBE is produced in very large quantities (over 200,000 barrels per day in 
the U.S. in 1999) and is almost exclusively used as a fuel additive in motor 
gasoline. It is one of a group of chemicals commonly known as 
"oxygenates" because they raise the oxygen content of gasoline. At room 
temperature, MTBE is a volatile, flammable and colorless liquid that 
dissolves rather easily in water. 

Because MTBE dissolves easily in water and does not "cling" to soil very 
well, it migrates faster and farther in the ground than other gasoline 
components, thus making it more likely to migrate to groundwater 
extraction wells. MTBE does not degrade (breakdown) easily and is 
difficult and costly to remove from groundwater. 

On January 1, 1998, Senate Bill (SB) 521 was passed. SB521 adds 
language to the Health & Safety Code which is applicable to leaking 
underground storage tanks as follows: "Section 25299.37.1. No closure 
letter pursuant to this chapter shall be issued unless the soil or 
groundwater, or both, where applicable, at the site have been tested for 
Methyl Tertiary Butyl Ether (MTBE) and the results of that testing are 
known to the Regional Board." Subsequently, on February 20, 1998, the 
Regional Board, Site Mitigation & Cleanup Unit, issued written notification 
to interested parties of Mandatory MTBE Sampling For Underground 
Storage Tank (UST) Site Closures-Senate Bill (SB) 521. The February 
20, 1998, notification specifies that "For ground water impacted sites or 
soil sites that may threaten ground water, both soil and ground water 
sampling and analysis for MTBE will be required." 

Sections 13272.1 and Section 13285 of the CWC address discharges of 
MTBE. The California Department of Health Services (DHS) adopted 
limits for Maximum Contaminant Levels for MTBE. The Primary MCL of 
13 !Jg/L was adopted by DHS on May 17, 2000. The Secondary MCL (for 

. taste and odor not health affects) of 5 !Jg/L was adopted on January 7, 
1999. The UST program uses the more conservative secondary MCL of 5 
jJg/L. 

F. Discharge Prohibitions 

Discharges under this WDR are required to be nontoxic. Toxicity is the 
adverse response of organisms to chemicals or physical agents. This 
prohibition is based on the Basin Plan, which require that all waters be 
maintained free of toxic substances in concentrations that are lethal or 
produce other detrimental responses in aquatic organisms. Detrimental 

·· - -- - responses include, but are not limited to, decreased growth rate and · 
decreased reproductive success of resident or indicator species. The 
Basin Plan also requires waters to be free of toxic substances in 
concentrations that produce detrimental physiological responses in 
human, plant, or animal life. This objective applies regardless of whether 
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the toxicity is caused by a single substance or the interactive effect of 
multiple substances. 

Mass emission rate limitations will be determined using the discharge 
flowrate and effluent concentration limitations specified in this WDR; 
therefore, the daily maximum discharge flowrate limitation for each 
discharge will be specified in the discharge Notice of Enrollment from the 
Regional Board. The discharge flowrate will be designated as the 
maximum discharge flowrate and the Discharger shall be prohibited from 
discharging in excess of the maximum discharge flowrate. 

1. The discharge of groundwater to surface waters is prohibited 
unless authorized, exempted, or issued an individual NPDES 
permit by the Regional Board. 

2. The discharge of wastes to areas designated by the SWRCB, and 
recommended by the Regional Board, as areas of special biological 
significance is prohibited. Discharges shall be located a sufficient 
distance from such designated areas to assure maintenance of 
natural water quality conditions in these areas. 

3. The discharge of groundwater extraction waste to surface waters 
from permanent groundwater extraction operations in basins with 
designated beneficial uses of industrial, agricultural, or municipal 
and domestic supply are prohibited unless such extracted 
groundwater (not used beneficially) is used beneficially (Application 
Requirements, Section F.17, and F.18). If the Enrollee of such 
extracted groundwater wishes to discharge to surface waters, it 
shall be the responsibility of the Enrollee to obtain an individual 
NPDES Permit for the discharge. 

4. The discharge of groundwater extraction waste to enclosed bays, 
harbors, lagoons, and estuaries, or tributaries thereto, is prohibited 
unless the Enrollee demonstrates to the satisfaction of the Regional 
Board that alternative disposal sites (e.g., surf zone) are not 
practicable as required in Application Requirements, Sections F.17, 
and F.18. 

5. The discharge of groundwater extraction waste to any surface 
water from a groundwater extraction project after the date of 
completion of construction of structures requiring groundwater 
extraction, or from a groundwater remediation operation after the 

·· ·-·· -- ·- - ··· · date the groundwater has been rernediated to the satisfaction of the. - · ·- ----
Regional Board, is prohibited. 

6. The discharge of groundwater in excess of the flowrate specified in 
each Enrollee's Notice of Enrollment is prohibited unless the 
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Enrollee obtains a revised discharge Notice of Enrollment 
authorizing an increased flowrate. 

7. No individual pesticide or combination of pesticides shall be present 
in the water column, sediments, or biota at concentration(s) that 
adversely affect beneficial uses. Pesticides shall not be present at 
levels which will bioaccumulate in aquatic organisms to levels 
which are harmful to human health, wildlife or aquatic organisms. 

Water designated for use as domestic or municipal supply (MUN) 
(drinking water) shall not contain concentrations of pesticides in 
excess of the maximum contaminant levels specified in California 
Code of Regulations, Title 22, Table 64444-A of Section 64444 
(Organic Chemicals). (See Basin Plan Chapter 3-13). 

8. Compliance with the waste discharge prohibitions contained in the 
Basin Plan is a condition of this Order. 

9. The discharge of groundwater extraction waste to a storm water 
conveyance system without notifying and receiving authorization 
from the agency having jurisdiction over the storm water 
conveyance system is prohibited. 

10. The discharge of wastes tributary or directly to areas designated as 
being of special biological significance by the SWRCB is prohibited. 
Discharges shall be located a sufficient distance from such 

designated areas to assure maintenance of natural water quality 
conditions in these areas. 

G. Technology-Based Effluent Limitations (TBELs) 

1. Scope and Authority 

The CWA requires that TBELs be established based on several levels of 
controls: 

Best Practicable Treatment Control Technology (BPT) represents the 
average of the best performance by plants within an industrial category or 
subcategory. The BPT standards apply to toxic, conventional, and 
nonconventional pollutants. 

Best Available Technology Economically Achievable (BAT) represents the 
best existing performance of treatment technologies that are economically 
achievable within an industrial point source category. The BAT standards 
apply to toxic and nonconventional pollutants. 
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Best Conventional Pollutant Control Technology (BCT) represents the 
control from existing industrial point sources of conventional pollutants 
including BOD, TSS, fecal coliform, pH, and oil and grease. The BCT 
standard is established after considering the "cost reasonableness" of the 
relationship between the cost of attaining a reduction in effluent discharge 
and the benefits that would result, and also the cost effectiveness of 
additional industrial treatment beyond BPT. 

New Source Performance Standards (NSPS) represent the best available 
demonstrated control technology standards. The intent of NSPS 
guidelines is to set limitations that represent state-of-the-art treatment 
technology for new sources. 

The CWA requires USEPA to develop Effluent Limitations, Guidelines and 
Standards (ELGs) representing application of BPT, BAT, BCT, and NSPS. 
Section 402(a)(1) of the CWA and 40 CFR section 125.3 of the NPDES 
regulations authorize the use of Best Professional Judgment (BPJ) to 
derive technology-based effluent limitations on a case-by-case basis 
where ELGs are not available for certain industrial categories and/or 
pollutants of concern. Where BPJ is used, the permit writer must consider 
specific factors outlined in 40 CFR section 125.3. 

2. Applicable Technology-Based Effluent Limitations 

The USEPA has not developed numeric Technology-Based effluent 
limitations for pollutants in discharges from groundwater extraction. 

H. Water Quality-Based Effluent Limitations (WQBELs) 

1. Scope and Authority 

As specified in 40 CFR section 122.44(d)(1)(i), permits are required to 
include WQBELs for pollutants (including toxicity) that are or may be 
discharged at levels that cause, have reasonable potential to cause, or 
contribute to an excursion above any state water quality standard. The 
process for determining reasonable potential and calculating WQBELs 
when necessary is intended to protect the designated uses of the 
receiving water as specified in the Basin Plan, achieve applicable water 
quality objectives and criteria contained in state plans and policies, and 
meet water quality criteria in the CTR and NTR. 

2. Applicable Beneficial Uses and Water Quality Criteria and 
· ---- -Objectives · ·· · ·· ··-

The designated beneficial uses of surface waters throughout the State 
may include municipal, domestic, industrial, and agricultural supply; water 
contact and non-contact recreation; navigation; groundwater recharge and 
freshwater replenishment; hydropower generation; wildlife habitat; cold 
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freshwater and warm freshwater habitat; fish migration and fish spawning; 
marine habitat; estuarine habitat; shellfish harvesting; ocean commercial 
and sport fishing; areas of special biological significance; and preservation 
of rare and endangered species. To the extent that the Basin Plan 
designates additional or different beneficial uses, the Basin Plan shall 
apply. 

3. Determining the Need for WQBELs 

All applicable provisions of sections 301 and 402 of the CWA must be met 
for NPDES permits for discharges to surface waters. These provisions 
require controls of pollutant discharges that utilize BAT and BCT to reduce 
pollutant and any more stringent controls necessary to meet water quality 
standards. 

As specified in the SIP, the Regional Board shall conduct an analysis for 
each priority pollutant with applicable criterion or objective to determine if 
a water quality-based effluent limitation is required. 

Data are unavailable to conduct an analysis because a WDR as a General 
Permit, does not require a Report of Waste Discharge. Therefore, the 
discharger shall conduct an initial sample based on flow to determine the 
requirements. 

Reasonable Potential Analysis (RPA) 

In order to determine what to sample for and what frequency, an initial set 
of data is required. 

If the discharger proposes to discharge less than 100,000 gallons per day, 
then the discharger shall initially conduct Monitoring Program A (sample 
for the entire constituents listed in Ill. D. and MTBE). 

However it the discharger proposes to discharge 100,000 gallons per day 
or more, then the discharger shall initially conduct Monitoring Program B 
(sample the entire constituents listed in I II.D., MTBE, and all126 priority 
pollutants). 

Based on the initial monitoring program if the discharge does not require 
treatment to meet the discharge specifications of this WDR, then the 
discharger will only need to conduct Monitoring Program A (if discharging 
less than 100,000 gallons per day) or Monitoring Program B (if discharging 
1 00,000 gallons per day or more) once per year. This will provide data to -
identify reasonable potential for future effluent limits. 

If the discharge will require treatment prior to discharge, then in addition to 
the once per year monitoring required listed above, the discharger will also 
monitor for all the constituents listed in the discharge specification with 
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effluent limits at the frequency required in the Monitoring and Reporting 
Program stated in Attachment E because of the reasonable potential of 
exceeding the effluent limits in the discharge specifications of this WDR. 

If there are any contaminated sites within the radius of influence of the 
groundwater extraction activities, then the constituent of concern will be 
monitored at the frequency required in the Monitoring and Reporting 
Program stated in Attachment E because of the reasonable potential of 
exceeding the effluent limits in the discharge specifications of this WDR. If 
the constituent of concern is not listed in the Monitoring and Reporting 
Program stated in Attachment E then a monitoring and reporting 
frequency will be stated in the Notice of Enrollment. 

Table summarizing effluent limits and monitoring 

DISCHARGE 
EFFLUENT 

MONITORING PROGRAM 
LIMITS 

< 100,000 • Program A Annual 
>= 100,000 • Program B Annual 

Treatment Yes • Monitoring and Reporting Program in 
Attachment E 

Contaminated • Monitor and Report constituent(s) of 
Site in Radius concern as stated in the Notice of 
of Influence Enrollment 

4. WQBEL Calculations 

The Average Monthly Effluent and Maximum Daily Effluent WQBELs were 
calculated using a statistical approach with the following considerations 
and assumptions: 

No dilution credit is considered for the discharge. Therefore, the 
discharge must comply with the Water Quality Objective at the point 
of discharge. 

The WQBEL based on the CTR were implemented using the 
procedure list in the SIP. The procedure is listed below with copper 
as the example. 

CTR/SIP calculations- Copper Example: 

Criteria for Priority Toxic Pollutant in the State of California is described in the CTR table 
listed in 40 CFR 131.38. 
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Saltwater criterion maximum concentration (CMC) 
Saltwater criterion continuous concentration (CCC) 

Con,e.• Cone.. • 
Ct C2. 

61) f,trt 

42i,m :9.3i.m 

H~OOim 
•LB i, 3. ~ i:,m 

= 4.8 IJg/L 
= 3.1 1-1g/L 

D2 

n 

11 li 

n 

1300 

These criteria are expressed in terms of the dissolved fraction of the metal in the water 
column. [See footnote "m" to Table in paragraph (b )(1) of 40 CFR 131.38] · 

40 CFR 122.45(c) requires that this WDR include effluent limitations as a total 
recoverable concentration. 

The SIP requires that if it is necessary to express a dissolved metal or selenium value 
as total recoverable and a site-specific translator has not yet been developed, the 
Regional Board shall use the applicable conversion factor from 40 CFR 131.38. 

The term "Conversion Factor'' (CF) represents the recommended conversion factor for 
converting a metal criterion expressed as the total recoverable fraction in the water 
column to a criterion expressed as the dissolved fraction in the water column [See note 
to Table 2 of Paragraph (b)(2) to 40 CFR 131.38] 

Total recoverable concentration* CF =Dissolved concentration criterion 

or 

Total recoverable concentration = Dissolved concentration criterion I CF 
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§ 131.38 

(iv) Table 2 to paragraph (b)(2) of this section: 

Metal 

Antimony ...................................................................... . 
Arsenic ....................................................................... . 

~~~~~ ·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Chromium {Ill) .................................................................. . 
Chromium {VI) ................................................................ .. 
Cc!ppar ............................................................................. . 

CF for copper= 0.83 

Conversion fac
ta; (CF) for 

freshwater acute 
criteria 

-(d} 
1.C<JO 

·(•} 
&0.944 

0.316 
0.9-82 
0.000 

Total recoverable concentrations for copper: 

40 CFR Ch. I (7-1-oO Edition) 

CF for fresh
water chronic 

criteria 

{~) 

1.000 
{~\ 

;();909 
0 .. 860 
0.962 
0.960 

CF for saltwater 
acute criteria 

(~} 

1.000 
(~) 

0.'994 
(~) 

0.993 
0.83 

CF• tor salt
water chron:ic' 

aiteri:ll 

{~) 

1.000 
{•) 
0.994 

{') 
0.993 
0.83 

4.8 jJgiL dissolved (CMC) I 0.83 (CF) = 5.8 !JgiL total recoveralbe for CMC 
3.1 jJgiL dissolved (CCC) I 0.83 (CF) = 3.7 jJgiL total recoveralbe for CCC 

Effluent variability multiplier and Coefficient of Variation CCV) 
For each concentration based on an aquatic life criterion, the long-term average (L TA) 
is calculated by multiplying the concentration with a factor that adjusts for effluent 
variability. The multiplier can be found in Table 1 of the SIP. Since this is a WDR 
without existing data points, the number of effluent data points is less than ten; the CV 
shall be set equal to 0.6 per the SIP. 

Table 1. Effluent Concentration A.Bo\vance (ECA) 
]\1ultipliers for Calculating Long-Te1n1 A .. verages (LTAs) 

Coefficient Acute Multiplier Chronic 1v1ultiplier 
Of 

Variation 99th 99th 

(CV) Percentile Percentile 
Occunence ProbabilitY Occurrence Probabilit•,r 

0.1 0.797 0.891 
0.2 0.643 0.797 
0.3 0.527 0.715 
0.4 OA40 0.643 
0.5 0.373 0.581 
0.6 0.321 0.527 

Therefore, from Table 1 of the SIP, the effluent variability multiplier will be as follows: 
Acute Multiplier = 0.321 
Chronic Multiplier = 0.527 

The long-term average (L T A) is calculated by multiplying the total recoverable 
concentrations for copper with the acute and chronic multipliers: 
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L TA acute = 5.8 !Jg/L * 0.321 = 1.9 !Jg/L 
L TA chronic = 3.7 !Jg/L * 0.527 = 2.0 !Jg/L 

The MDEL and AMEL will be based on the most limiting of the acute and chronic L T A, 
in the case for copper it will be L TA acute of 1 .9 !Jg/L. 

Water quality-based effluent limits are calculated by multiplying the most limiting L TA 
with a factor (multiplier) that adjusts for the averaging periods and exceedance 
frequencies of the criteria and the effluent limitations. The multiplier can be found in 
Table 2 of the SIP. Since this is a WDR without existing data points, the CV will be set 
equal to 0.6 and since sampling frequency is four times a month or less, n shall be set 
equal to 4 per SIP (n=4). 

Table 2. Long-Tenn Average (LTA) Multipliers for Calculating 
Effluent Limitations 

MDEL i\lv1EL Multiplier 1v1D EL/AMEL 1v1ultiplier 
Coefficient Multiplier 

of 
Variation 99th Percentile 95th Percentile MDEL = 99th Percentile 

Occunence Occurrence Probability AMEL = 95th Percentile 
Probability Occurrence Probability 

(CV) n=4 n=8 n=30 n=4 n=8 n=30 

0.1 1.25 1.08 1.06 1.03 1.16 1.18 1.22 
0? 1.55 1.17 1.12 1.06 1.33 1.39 1.46 
0.3 1.90 1.26 1.18 1.09 1.50 1.60 1.74 
0.4 2 ')7 

__ , 
1.36 1.25 1.12 1.67 1.82 2.02 

0.5 2.68 1.45 1.31 1.16 1.84 2.04 '} ,.,, 
--~-

0.6 3.11 1.55 1.38 1.19 2.01 2.25 2.62 

Therefore, from Table 2 of the SIP, the L TA multipliers will be as follows: 
MDEL Multiplier = 3.11 
AMEL Multiplier = 1.55 

The MDEL and AMEL limits are calculated by multiplying the LTA with an LTA multiplier 
for each limit: 
Maximum Daily Effluent Limit (MDEL) = 1.9 !Jg/L * 3.11 = 5.8 !Jg/L 
Average Monthly Effluent Limit (AMEL) = 1.9 !Jg/L * 1.55 = 2.9 !Jg/L 

I. Whole Effluent Toxicity (WET) 

Whole effluent toxicity (WET) tests measure the aggregate toxic effect of a 
mixture of pollutants that may be present in a waste stream and provides 
information on potential toxic impacts to receiving waters from the 
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discharge of wastes. WET tests measure the degree of response of 
exposed aquatic test organisms to an effluent. The WET approach 
provides a means of assessing compliance with the narrative toxicity 
water quality objective for aquatic life protection of the Basin Plan while 
implementing numeric criteria for toxicity. There are two types of WET 
tests: acute and chronic. An acute toxicity test is conducted over a short 
time period and measures mortality. A chronic toxicity test is conducted 
over a longer period of time and may measure mortality, reproduction, and 
development. 

The SIP requires that a Toxicity Reduction Evaluation (TRE) be conducted 
if a discharge causes or contributes to chronic toxicity in a receiving water 
body. This WDR requires the Discharger to periodically monitor the 
toxicity of its discharge and to develop a TRE Workplan if the toxicity 
effluent limitations are exceeded. 

J. Anti-Backsliding Effluent Limitations 

Sections 402(o)(2) and 303(d)(4) of the CWA and 40 CFR section 
122.44(1) prohibit backsliding in NPDES permits. The following limits 
designated with AB in the Final Effluent Limitations table below have the 
same limit as the previous permit. 

K. Final Effluent Limitations 

Summary of Water Quality-Based Effluent Limitations 
Discharge Point 
Summary of Water Quality-based Effluent Limitations Table 

Mass Limits 
. All permit limitations, standards or prohibitions shall be expressed in terms 
of mass except for pH, or other pollutants which cannot appropriately be 
expressed by mass or under certain circumstances including "when 
applicable standards and limitations are expressed in terms of other units 
of measurement." (40 CFR § 122.45(f)(1 )). Therefore, all concentration 
limits stated above except for Settleable Solids, Acute Toxicity, Chronic 
Toxicity, Total Coliform, Fecal Coliform, pH, and Dissolved Oxygen shall 
also have a mass limit based on its concentration limit times the discharge 
flow limit in the Notice of Enrollment expressed in pounds per day (lbs/d) 
as shown in the equations below: 

Concentration Limit* Flow Limit* Conversion Factor= Mass Limit 
(mg/1) * (MGD) * 8.34 [lb*LI(Million Gallons*mg)] = lbs/day 
(IJg/1) * (MGD) * 0.00834 [lb*LI(Million Gallons*IJg)] = lbs/day 
(mg/1) * (gpd) * 0.00000834 [lb*LI(Gallons*mg)] = lbs/day 
(IJg/1) * (gpd) * 0.00000000834 [lb*LI(Million Gallons*IJg)] = lbs/day 

Attachment F - Fact Sheet F-28 



DISCHARGES FROM GROUNDWATER 
EXTRACTION TO SURFACE WATERS IN 
THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

B. DISCHARGE SPECIFICATIONS 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

1. DISCHARGES TO BAYS AND HARBORS 

The discharge of groundwater extraction waste to Mission Bay, Oceanside Harbor, Del 
Mar Boat Basin, or Dana Point Harbor shall not contain pollutants in excess of the 
following effluent limitations: 

General I Inorganic I Biological 
Effluent Limitations 

Parameter Units 
AMEL AWEL MDEL 

Instantaneous 6-Month 
Maximum Median 

Settleable Solids milL 1 .. 00P 1.5 OP - 3.0 OP -
Total Suspended 

mgll 3QAB - - 50 AB -
Solids 

Hydrogen Sulfide !Jgll 2 AB - 4 AB 10 AB -
Total Residual 

!Jgll 8 OP 60 OP 2 OP 
Chlorine 

- -

Acute Toxicity Tua 0.3 OP 

Chronic Toxicity Tuc 1.0 OP 

MPNI 
1QQQ.Q AB 

Total Coliform 100 ml 
MPNI 

200.0 AB 
Fecal Coliform 100 ml 

pH Units Within limit of 6.0 to 9.0 at all times oP 

Effluent Limitations 
Parameter Units 

AMEL AWEL MDEL 
Instantaneous 6-Month 

Minimum Median 
Dissolved Oxygen 

mgll > 5.0 AB 
(DO) 

Petroleum 
Effluent Limitations 

Parameter Units 
AMEL AWEL MDEL 

Instantaneous 6-Month 
Maximum Median 

MTBE !Jgll 5 DHS 

Benzene !Jgll - - - 5 AB -
-~---· - --- ---- ·-- ·~ ·- ... --

Ethylbenzene !Jgll - - - 5 AB -

Toluene !Jgll - - - 5 AB -
Xylene !Jgll - - - 5 AB -
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Parameter Units 
AMEL AWEL MDEL Instantaneous 6-Month 

Maximum Median 

Total Petroleum mg/L 0.5 AB 
Hydrocarbons 

- - - -

Metals 
Effluent Limitations 

Parameter Units 
AMEL MDEL 

Instantaneous 6-Month 
Maximum Median 

Tributyltin (TBT) j.Jg/L 0.0014 OP 

Organics 
Effluent Limitations 

Parameter Units 
AMEL MDEL 

Instantaneous 6-Month 
Maximum Median 

Phenolic 
Compounds (non- j.Jg/L - 120 OP 300 OP 30 OP 

chlorinated) 
Chlorinated 

j.Jg/L 0.025 CTR 0.049 CTR 10 OP 1 OP 
Phenolics 
1 '1 ,2,2-
tetrachlorethane j.Jg/L 2.3 OP - - -
(PCA) 

1 '1 '1-
trichloroethane j.Jg/L 5.4E5 OP - - -
(TCA) 
1 '1 ,2-
trichloroethane j.Jg/L 9.4 OP - - -
(TCA) 
1,2-

j.Jg/L 28 OP - - -
dichloroethane 
Tetrachloroethyle 

j.Jg/L 2.0 OP - - -
ne (PCE) 
Trichloroethylene 

j.Jg/L 27 OP - - -(TCE) 

Vinyl chloride j.Jg/L 36 OP - - -
Carbon 

j.Jg/L 0.90 OP 
tetrachloride - - -

Base/Neutral 
Organic j.Jg/L 10 AB 

Compounds --- --- -~ ··-- . - -.- -- -- ··-· ·---- -- --- . ----

Effluent Limitations 
Parameter Units 

AMEL MDEL 
Instantaneous 6-Month 

Maximum Median 

Ammonia (as N) j.Jg/L 2400 OP 6000 OP 600 OP 
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Parameter Units 
AMEL 

Endosulfan ng/L -

HCH ng/L -
Dichloromethane !Jg/L 450 OP 

Halomethanes !Jg/L -

PAHs ng/L 8.8 OP 

TCDD 
pg/L 0.0039 OP 

Equivalents 

Turbidity !Jg/L 75 OP 

Parameter Units 
AMEL 

Turbidity NTU 75 OP 

Effluent Limitations 

MDEL 
Instantaneous 

Maximum 
18 OP 27 OP 

8 OP 12 OP 

- 5 AB 

- 5 AB 

- -

- -

2.2 CTR 225 

Effluent Limitations 

AWEL 
Instantaneous 

Minimum 

100 OP 225 OP 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

6-Month 
Median 
9 OP 

4 OP 

-

-
-

-

-

6-Month 
Median 

-

NTU 
Shall not exceed the turbidity of the receiving 

Turbidity water. AB 

126 Priority Pollutants from "Inland Surface Waters" 

2. DISCHARGES TO LAGOONS/ESTUARIES 

The discharge of groundwater extraction waste discharges to saline lagoons (only Buena Vista 
Lagoon is fresh water) and estuaries of the region shall not contain pollutants in excess of the 
following effluent limitations: 

Includes limits to the Bays and Harbors Limitations 

Effluent Limitations 
Parameter Units 

AMEL MDEL 
Instantaneous 6-Month 

Maximum Median 

Total Nitrogen mg/L - - 2.0 AB 1.0 AB 

Total Phosphorus mg/L - - .0.2 AB 0.1 AB 

pH Units Within limit of 7.0 to 8.5 at all times AB 

All Parameters and Effluent Limitations from "Bays and Harbors" 
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3. DISCHARGES TO THE SURF ZONE 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

The discharge of groundwater extraction waste to the surf zone (3:1 dilution 
factor) shall not contain pollutants in excess of the following effluent limitations: 

Discharges to the Surf Zone Calculation 

The formula used to calculate effluent limits for consituents discharged to the surf zone is 
from Table B in the Ocean Plan except for Toxicity and Radioactivity. 

Ce=Co+Dm(Co-Cs) 

Ce = the effluent concentration limit, ug/L 
Co= the concentration (water quality objective) to be met at the completion of initial dilution, 

ug/L 
Dm = minimum probable initial dilution expressed as parts seawater per part wastewater 

Dm = 3 from findings from the 2001-96 Order. 
Cs = background seawater concentration (see Table C), ug/L 

Arsenic 3 
Copper 2 
Mercury 0.0005 
Silver 0.16 
Zinc 8 
For all other Table B 
parameters 0 

DISCHARGES TO THE SURF ZONE 
(3:1 DILUTION FACTOR)As 

Effluent Limitations 
Parameter Units 

AMEL MDEL 
Instantaneous 

Maximum 

TCR IJg/L 32 OP 240 OP 

Ammonia (as IJg/L 9600°p 24,000°p 
Nitrogen_) 

Arsenic IJg/L 119 OP 311 OP 

Cadmium IJg/L ··-· -- - 16 OP ·--- 400P 

Chromium IJg/L 320P 8ooP 
(hexavalent) 

Copper IJg/L 420P 114 OP 

Lead IJg/L 320P 800P 
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Parameter Units 
AMEL 

Mercury IJQ/L 

Nickel IJQ/L 

Silver IJQ/L 

Zinc IJQ/L 

Cyanide IJg/L 

Phenolic IJQ/L 
Compounds 
(Non-chlorinated) 
1 '1 ,2,2- IJQ/L 
tetrachloroethane 

Tributyltin (TBT) IJQ/L 

1 '1 ,- IJQ/L 
trichoroethane 
1 '1 ,2- IJQ/L 
trichloroethane 
Carbon IJQ/L 
tetrachloride 

IJQ/L 
PCBs 
Tetra ch lo roethyle IJQ/L 
ne 

Trichloroethylene IJQ/L 

Vinyl chloride IJQ/L 

Selenium IJQ/L 

Endosulfan IJQ/L 

Endrin IJQ/L 

HCH IJQ/L 

Acrolein IJQ/L 880°p 

Antimony IJQ/L 4800°p 

bis(2- IJQ/L 
17.6 OP chloroethoxy) 

methane 
bis(2- - ... --- .. .... ~ IJQ/L .. -- . -·-- . 

chloroisopropyl) 4800 OP 
ether 

Chlorobenzene IJQ/L 2280°p 

di-n-butyl IJQ/L 14,000 OP 
phthalate 
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MDEL 
Instantaneous 

Maximum 

0.64 OP 1.60 OP 

sooP 200°p 

10.7 OP 27.5 OP 

296°p 776°p 

16 OP 400P 

480°p 1200 OP 

9.2°P 

0.0056 OP 

2,160,00 
OOP 

37.6 OP 

3.6°P 

0.000076 
OP 

8
op 

108 OP 

144 OP 

240°p 600°p 

. 0.072 OP 0.108°p 

0.016 OP 0.024 OP 

0.032 OP 0.048 OP 

-- ------- . .. .... --- -----·· -· -- -

ORDER NO. R9-2008-0002 
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6-Month 
Median 

0.16 OP 

200P 

2.32 OP 

560P 

4 OP 

120°p 

600P 

0.036 OP 

0.008 OP 

0.016 OP 

. ----- . ---
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Parameter Units 
AMEL 

Dichlorobenzenes 1-Jg/L 20 400 OP 
' 

1 '1- 1-Jg/L 3.60P 
dichloroethylene 

1-Jg/L 132,000 
Diethyl phthalate OP 

Dimethyl 1-Jg/L 3,280,000 
phthalate OP 

4,6-dinitro-2- 1-Jg/L 880°p 
methyl phenol 

2 ,4-d initrophenol 1-Jg/L 16 OP 

Ethylbenzene IJQ/L 16 400 OP 
' 

Fluoranthene 1-Jg/L 600P 

Hexachlorocyclop 1-Jg/L 232°p 
entadiene 

Nitrobenzene 1-Jg/L 19.6 OP 

Thallium 1-Jg/L 8 OP 

Acrylonitrile IJQ/L 0.4 OP 

1-Jg/L 0.000088 
Aldrin OP 

Benzene IJQ/L 23.6 OP 

1-Jg/L 0.000276 
Benzidine OP 

Beryllium 1-Jg/L 0.132°p 

B is( 2 -ch lo roethyl) 1-Jg/L 0.18 OP 
ether 
Bis(2-ethylhexyl) 1-Jg/L . 14 OP 
phthalate 

1-Jg/L 0.000092 
Chlordane OP 

Chloroform 1-Jg/L 520°p 

1-Jg/L 0.00068 
DDT OP 

3,3- 1-Jg/L 0.0324 OP 
dichlorobenzidine 
1,2- IJQ/L- . .. . .. 

112 OP 
dichloroethane 

Dichloromethane 1-Jg/L 1 800°p 
' 

1,3- 1-Jg/L 35.6 OP 
dichloropropene 
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-- .. . . . .... -- ··- -·- . 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

6-Month 
Median 
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Effluent Limitations 
Parameter. Units 

AMEL MDEL 
Instantaneous 6-Month 

Maximum Median 

!Jg/L 0.00016 
Dieldrin OP 

2,4-dinitrotoluene !Jg/L 10.4 OP 

1,2- IJQ/L 0.64 OP 
diphenylhydrazine 

Halomethanes !Jg/L 520°p 

Heptachlor !Jg/L 0.0002 OP 

Hexachlorobenze IJQ/L 0.00084 
ne OP 

Hexachlorobutadi !Jg/L 560P 
ne 

Hexachloroethane !Jg/L 10 OP 

N- !Jg/L 
nitrosodimethylam 29.2 OP 
ine 
N- !Jg/L 
nitrosodiphenylam 10 OP 
ine 

PAHs !Jg/L 0.0352°p 

IJQ/L 1.56E-08 
TCDD equivalents OP 

!Jg/L 0.00084 
Toxaphene OP 

2,4,6- !Jg/L 1.16 OP 
trichlorophenol 

Effluent Limitations 
Parameter Units 

AMEL AWEL 
Instantaneous 

MDEL Maximum 

Settleable Solids mi/L 1 OP 1.5 OP 30P 

Suspended Solids 75% OP * 

*Suspended Solids AMEL is 75% removal unless the 
average monthly influent is 80 mg/L or less, then the effluent 
limit shall be 60 mg/L. OP 

pH Within limit of 6.0 and 9.0 at all times. OP 

--- -- _340,000 -- ------· - .. - -- --·-·- --- .. --

Toluene OP 

Xylene 5 As 

Total Petroleum 5ooAs 
Hydrocarbons 

Aute Toxicity TUa 0.3°P 
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Effluent Limitations 
Parameter Units 

AMEL AWEL 
Instantaneous 

MDEL 
Maximum 

Chronic Toxicity TUc 1 OP 

Turbidiit NTU 750P 100°p 225°p 

Effluent Limitations 
Parameter Units 

AMEL AWEL 
Instantaneous Shellfish 

Maximum Harvesting 

MPN/ 
1 ooo 0 P 10 000 OP 

Total Coliform 100 ml ' . ' 

MPN/ 
1 000 OP * 

Total Coliform 100 ml ' 
*Total coliform density shall not exceed 1,000 ~:~er 100 ml 
when the ratio of fecal/total coliform exceeds 0.1 OP 

Total Coliform 70 OP ** 

Total Coliform 230 OP ** 

**The median total coliform density shall not exceed 70 per 
100 ml, and not more than 10 percent of the samples shall 
exceed 230 per 100 ml. OP 

MPN/ 
200°p 400°p 

Fecal Coliform 100 ml 
MPN/ 350P 104 OP 

Enterococcus 100 ml 

Effluent Limitations 
Parameter Units 

AMEL AWEL MDEL 
Instantaneous 6-Month 

Minimum Median 

Dissolved Oxygen 
mg/L 5.0 AB 

(DO) 

OP Basis - Ocean Plan 2005 

AB Basis- Anti-Backsliding, values from the previous permit 
DHS Basis - Department of Health Services 
CTR Basis- California Toxics Rule/ State Implementation Plan 2005 
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4. DISCHARGES TO INLAND SURFACE WATERS 

ORDER NO. R9-2008-0002 
NPDES NO. CAG919002 

The discharge of groundwater extraction waste to inland surface waters (including 
Buena Vista Lagoon) shall not contain pollutants in excess of the following effluent 
limitations: 

GENERAL CONSTITUENTS 

Daily Instantaneous 
Constituent Unit AMEL Maximum Maximum Basis 
Settleable Solids ml/L 0.1 0.2 AB 
Total Suspended Solids mg/L 30 50 
Percent Sodium % 60 AB 
Total Nitrogen mg/L 1.0 2.0 
Total Phosphorus mg/L 0.1 0.2 
Methylene Blue 
Active Substances mg/L 0.5 " 
Turbidity NTU Shall not exceed the ambient turbidity of the surface water at any time. " 
Fluoride mg/L 1.0 " 
Hydrogen Sulfide )..Lg/L 2 4 10 AB 
Total Residual 
Chlorine (TRC) )..Lg/L 2 8 10 AB 
pH Units Within the limits of 6.5 and 8.5 at all times. AB 
Acute Toxicity TUa 0.59 AB 
Chronic Toxicity TUc 1 AB 
Dissolved Oxygen mg/L Shall not be less than 5.0 at any time in waters with designated warm AB 

fresh-water habitat beneficial uses or less than 6.0 in waters with cold 
fresh water habitat beneficial uses. 

Total Coliform MPN/100mL --- 1000 II 

Fecal Coliform MPN/lOOmL --- 200 II 

VOLATILES; METALS, PRIORITY POLLUTANTS: 

Beneficial Use: Municipal/Potable Supply Non-municipal/Non-potable 
Instantaneous Instantaneous 

Constituent Unit Maximum Basis Unit Maximum Basis 
Dibromochloropropane )..Lg/L 0.2 DOHS )..Lg/L 0.2 AB 
Ethylene Dibromide )..Lg/L 0.02 DOHS )..Lg/L 0.02 AB 
Xylene )..Lg/L 5 AB )..Lg/L 5 AB 
Chlorinated Phenolics )..Lg/L 1 DOHS )..Lg/L 10 AB 
Remaining Base/Neutral )..Lg/L 10 AB )..Lg/L 10 AB 
Compounds 
Total Petroleum Hydrocarbons mg/L 0.5 II mg/L 0.5 AB 
Iron mg/L 0.3 II mg!L 0.3 AB 

" -·- - ·-·--- --
mg/L 0.05 

--- --- ----··----
·---~ mg/L 0.05 AB Manganese II 

MTBE )..Lg/L 5 DOHS I 
' 126 Priority Pollutants 40 CFR 131.3 8 - Water Quality Standards; Establishment of See Below 

(Including metals) Numeric Criteria for Priority Toxic Pollutants for the State of 
California. 
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126 Priority Pollutants - 40 CFR 131.38 -Water Quality Standards; Establishment of 
Numeric Criteria for Priority Toxic Pollutants for the State of California. 

The effluent limits for eight priority pollutants will be developed on a case-by-case basis 
because the freshwater criteria are based on site-specific water quality data. 

Seven metals are dependent on water hardness, Cadmium, Copper, Chromium 
(Ill), Lead, Nickel, Silver, and Zinc [See Table 1 to 40 CFR 131.38(b)(2)], and the 
"Conversion Factors" for Cadmium and Lead are also water hardness 
dependent. [See Table 3 of 40 CFR 131.38(b )(2)] 

In order to calculate the effluent limits for these seven metals the following 
equations from 40 CFR 131.38(b )(2) will be needed: 

Cd CFa=1.136672-((LN(hardness))*0.041838) 
Cd CFc = 1.101672-((LN(hardness))*0.041838) 

Pb CFa&c = 1.46203-((LN(hardness))*0.145712) 
Criterion=WER*CFx*( exp(mA *LN(hardness )+bA 

Pentachlorophenol is dependent on the pH value. [See Footnote "f to Table in 
40 CFR 131.38(b)(1)] 

To calculate the effluent limit for Pentachlorophenol use this equation: 
CMC = exp(1.005(pH)-4.869). CCC= exp(1.005(pH)-5.134) 

The remainder of the criteria is not water quality dependent and the effluent limits can 
be calculated. However, not all the effluent limits will apply to all sites because of the 
Beneficial use designation for "Municipal" may not apply to all sites. 

These priority pollutant effluent limits were calculated the same way as the effluent 
limits for the bays and harbors. 

Effluent Limitations calculated from CTR and SIP 

Arsenic 

Beryllium 

Cadmium 

Chromium (Ill) 
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Chromium (IV) 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Cyanide 

Asbestos 

2,3,7,8-TCDD (Dioxin) 

.Acrolein 

Acrylonitrile 

Benzene 

Bromoform 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Dichlorobromomethane 

1, 1-Dichloroethane 

1 ,2-Dichloroethane 

1, 1-Dichloroethylene 

1 ,2-Dichloropropane 

1 ,3-Dichloropropylene 

· "Ethylbenzene -· -- -----

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

i37 1,1 ,2,2-Tetrachloroethane 
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MUN NON-MUN 
AMEL I MDEL AMEL MDEL 
(j.J_g/L) I (1-fg/L) ll!gJL) (1-fg/L) 

1300 2600 

0.05 0.1 0.051 0.1 

700 1400 220000 440000 

7000000 14000000 

1.3E-08 2.6E-08 1.4E-08 2.8E-08 

320 640 780 1600 

0.059" 0.12 0.66 1.3 

1.2 2.4 71 140 

4.3 8.6 360 720 

0.25 0.5 4.4 8.8 

680 1400 21000 42000 

0.41 0.82 34 68 

0.56 1.1 46 92 

0.38 0.76 99 200 

0.057 0.11 3.2 6.4 

0.52 1 39 78 

10 20 1700 3400 
.. "3100 .. .... -6200 -------

29000 
.. .. 

58000 

48 96 4000 8000 

4.7 9.4 1600 3200 

0.17 0.34 11 22 
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Tetrachloroethylene 

Toluene 

1 ,2-Trans-Dichloroethylene 

1,1, 1-Trichloroethane 

1,1 ,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

2-Chlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2-Methyi-4,6-Dinitrophenol 

2,4-Dinitrophenol 

2-Nitrophenol 

4-Nitrophenol 

3-Methyi-4-Chlorophenol 

Pentachlorophenol 

Phenol 

2,4,6-Trichlorophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzidine 

Benzo( a )Anthracene 

Benzo(a)Pyrene 

Benzo(b )Fiuoranthene 

Benzo(ghi)Perylene 

Benzo(k)Fiuoranthene 

Bis(2-Chloroethoxy)Methane 

8is(2-Chloroethyi)Ether 

Bis(2-Chloroisopropyi)Ether 

Bis(2-Ethylhexyi)Phthalate 

4-Bromophenyl Phenyl Ether 

Butylbenzyl Phthalate 
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MUN NON-MUN 

AMEL I MDEL AMEL I MDEL 

(~g/L) I (IJQ/L) (~g/L) I ( IJQ/L) 

0.8 1.6 8.9 18 

6800 14000 200000 400000 

700 1400 140000 280000 

0.6 1.2 40 80 

2.7 5.4 81 160 

2 4 530 1100 

120 240 400 800 

93 190 790 1600 

540 1100 2300 4600 

13 27 770 1500 

70 140 14000 28000 

0.28 0.56 8.2 16 

21000 42000 4500000 9000000 

2.1 4.2 6.5 13 

1200 2400 2700 5400 

9600 19000 110000 220000 

0.00012 0.00024 0.00054 0.0011 

0.0044 0.0088 0.049 0.098 

0.0044 0.0088 0.049 0.098 

0.0044 0.0088 0.049 0.098 

0.0044 0.0088 0.049 0.098 

···o.031 .. - 0.062 . -·- - 1.4 .. ··- 2.8 .. 

1400 2800 170000 340000 

1.8 3.6 5.9 12 

3000 6000 5200 10000 
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2-Chloronaphthalene 

4-Chlorophenyl Phenyl Ether 

Chrysene 

Dibenzo(a,h)Anthracene 

1 ,2 Dichlorobenzene 

1 ,3 Dichlorobenzene 

1 ,4 Dichlorobenzene 

3,3'-Dichlorobenzidine 

Diethyl Phthalate 

Dimethyl Phthalate 

Di-n-Butyl Phthalate 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-nOctyl Phthalate 

1 ,2-Diphenylhydrazine 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lnden(1 ,2,3-cd) Pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitrosodi-n-Propylamine 

N-Nitrosodiphenylamine 

· Phenanthrene 

Pyrene 

1 ,2,4-Trichlorobenzene 

Aldrin 

alpha-BHC 
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MUN NON-MUN 

AMEL I MDEL. AMEL I MDEL 

(IJg/L) I (IJg/Ll (IJg/L) I (IJg/L) 

1700 3400 4300 8600 

0.0044 0.0088 0.049 0.098 

0.0044 0.0088 0.049 0.098 

2700 5400 17000 34000 

400 800 2600 5200 

400 800 2600 5200 

0.04 0.08 0.077 0.15 

23000 46000 120000 240000 

310000 630000 2900000 5800000 

2700 5400 12000 24000 

0.11 0.22 9.1 18 

0.04 0.08 0.54 1.1 

300 600 370 740 

1300. 2600 14000 28000 

0.00075 0.0015 0.00077 0.0015 

0.44 0.88 50 100 

240 480 17000 34000 

1.9 3.8 8.9 18 

0.0044 0.0088 0.049 0.098 

8.4 17 600 1200 

17 34 1900 3800 

0.00059 0.0012 8.1 16 

0.005 0.01 1.4 2.8 

5 10 16 32 
.... - ------ ···-----·-----·--------- ----- ---- -·· ·-

960 1900 11000 22000 

0.00013 0.00026 0.00014 0.00028 

0.0039 0.0078 0.013 0.026 
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beta-BHC 

gamma-BHC 

delta-BHC 

Chlordane 

4,4'-DDT 

4,4'-DDE 

4,4'-DDD 

Dieldrin 

alpha-Endosulfan 

beta-Endosulfan 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Heptachlor 

Heptachlor Epoxide 
Polychlorinated biphenyls 

(PCBs) 

II 

II 

II 

Taxa hene 
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0.014 

0.019 

0.00057 

0.00059 

0.00059 

0.00083 

0.00014 

110 

110 

110 

0.76 

0.76 

0.00021 

0.0001 

0.00017 
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NON-MUN 

0.028 0.046 0.092 

0.038 0.063 0.13 

0.0011 0.00059 0.0012 

0.0012 0.00059 0.0012 

0.0012 0.00059 0.0012 

0.0017 0.00084 0.0017 

0.00028 0.00014 0.00028 

220 240 480 

220 240 480 

220 240 480 

1.5 0.81 1.6 

1.5 0.81 1.6 

0.00042 0.00021 0.00042 

0.0002 0.00011 0.00022 

0.00034 0.00017 0.00034 

0.00073 0.0015 0.00075 0.0015 
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Effluent Limits for Freshwater and Saltwater 

A 

Arsenic 

Beryllium 

Cadmium 

Chromium (Ill) 

Chromium (IV) 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Cyanide 

Asbestos 

2,3,7,8-TCDD (Dioxin) 

Acrolein 

Acrylonitrile 

Benzene 

Bromoform 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

2-Chloroethylvinyl Ether 

.. Chloroform 

Dichlorobromomethane 

1, 1-Dichloroethane 

1 ,2-Dichloroethane 

1, 1-Dichloroethylene 
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* 

* 

16 

* 

* 

* 

8.2 

* 

* 

8.5 

120 59 

* 16 

* 

8.1 83 

* 5.8 

* 14 

* 14 

4.1 120 

* 2.2 

* 95 

4.2 1 
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29 

8 

41 

2.9 

7 

6.8 

58 

1.1 

47 

0.5 
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1 ,2-Dichloropropane 

1 ,3-Dichloropropylene 

Ethyl benzene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,2-Trans-Dichloroethylene 

1 , 1, 1-Trichloroethane 

1, 1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

2-Chlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2-Methyi-4,6-Dinitrophenol 

2,4-Dinitrophenol 

2-Nitrophenol 

4-Nitrophenol 

3-Methyi-4-Chlorophenol 

Pentachlorophenol 

Phenol 

2,4,6-Trichlorophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzidine 

Benzo( a )Anthracene 

Benzo(a)Pyrene 

Benzo(b )Fiuoranthene 

Benzo(ghi)Perylene 

Benzo(k)Fiuoranthene 
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Freshwater 
MDEL I AMEL 
(IJg/L) I (IJg/L) 
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Saltwater 
MDEL I AMEL 
(IJg/L) I (IJg/L) 
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-· - ~- -- - --- --~- -·-- ---- -- ------ ··-··- -----

F-44 



I 
l :·-----

DISCHARGES FROM GROUNDWATER 
EXTRACTION TO SURFACE WATERS IN 
THE SAN DIEGO REGION EXCEPT SAN DIEGO BAY 

Bis(2-Chloroethoxy)Methane 

Bis(2-Chloroethyi)Ether 

Bis(2-Chloroisopropyi)Ether 

Bis(2-Ethylhexyi)Phthalate 

4-Bromophenyl Phenyl Ether 

Butylbenzyl Phthalate 

2-Chloronaphthalene 

4-Chlorophenyl Phenyl Ether 

Chrysene 

Dibenzo(a,h)Anthracene 

1 ,2 Dichlorobenzene 

1,3 Dichlorobenzene 

1 ,4 Dichlorobenzene 

3,3'-Dichlorobenzidine 

Diethyl Phthalate 

Dimethyl Phthalate 

Di-n-Butyl Phthalate 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-nOctyl Phthalate 

1 ,2-Diphenylhydrazine 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lnden(1 ,2,3-cd) Pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-N itrosod imethylam ine 

N-N itrosod i-n-Propylam ine 

N-N itrosodiphenylam ine 
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Saltwater 
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Phenanthrene 

Pyrene 

1 ,2,4-Trichlorobenzene 

Aldrin 

alpha-BHC 

beta-BHC 

gamma-BHC 

delta-BHC 

Chlordane 

4,4'-DDT 

4,4'-DDE 

4,4'-DDD 

Dieldrin 

alpha-Endosulfan 

beta-Endosulfan 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Heptachlor 

Heptachlor Epoxide 
Polychlorinated biphenyls 

(PCBs) 

II 

II 

II 

II 

Toxaphene 

Freshwater 
MDEL I AMEL 
(J.Jg/L) I (J.Jg/Lj_ 

Saltwater 
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MDEL I AMEL 
(J.Jg/L) I (J.Jg/L) 

3 1.5 1.3 0.65 

.0.95 0.47 0.16 0.08 

0.007 0.0035 0.0066 0.0033 

0.0016 0.00082 0.0016 0.00082 

0.092 0.046 0.0031 0.0016 

0.092 0.046 0.014 0.0071 

0.092 0.046 0.014 0.0071 

0.059 0.029 0.0038 0.0019 

0.0062 0.0031 0.0059 0.0029 

0.0062 0.0031 0.0059 0.0029 

0.023 0.011 0.049 0.025 

0.00033 0.00016 0.00033 0.00016 

*Use equations from 40 CFR 131.38(b)(2) 
** Use equations from 40 CFR 131.38(b )( 1) footnote "f' 
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5. Groundwater extraction waste discharged to surface waters must be essentially 
free of: 

a. , Material that is floatable or will become floatable upon discharge. 

b. Settleable material or substances that form sediments which degrade23 

benthic communities or other aquatic life. 

c. Substances which will accumulate to toxic levels in aquatic sediments or biota. 

d. Substances that significantly24 decrease the natural light to benthic 
communities and other aquatic life. 

e. Materials that result in aesthetically undesirable discoloration of surface waters. 

6. Groundwater extraction waste discharged to surface waters shall not cause natural 
water quality conditions to be altered in areas designated as being of special biological 
significance or areas that existing marine laboratories use as a source of seawater. 

7. Groundwater extraction waste discharged to surface waters shall be discharged in such 
a manner as to provide maximum protection to aquatic environments. · 

8. Groundwater extraction waste that contains pathogenic organisms or viruses shall 
be discharged a sufficient distance from shellfishing and water-contact sports areas 
to maintain applicable bacterial standards without disinfection. Where conditions are 
such that an adequate distance cannot be attained, reliable disinfection in 
conjunction with a reasonable separation of the discharge point from the area must 
be provided. Disinfection procedures that do not increase effluent toxicity and that 
constitute the least environmental and human hazard shall be used. 

9. The Enrollee shall comply with all items of the " 40 CFR Standard Provisions 
References" that are part of this Order (Attachment B). 

IV. Rationale for Receiving Water Limitations 

A. Surface Water 
Receiving Water Limitations are based upon water quality objectives 
contained in the Basin Plan. The discharge of groundwater extraction 
waste from any site shall not, separately or jointly with any other 
discharge, cause violations of the following water quality objectives in th~-- _ 
surface waters of the San Diego Region. 

1. Bacterial Characteristics 
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a. Water-Contact Standards 
Within a zone bounded by the shoreline and a distance of 1 ,000 
feet from the shoreline or the 30-foot depth contour, whichever is 
further from the shoreline, and in areas outside this zone used for 
water-contact sports, as determined by the Regional Board, the 
following bacterial objectives shall be maintained throughout the 
water column: 
(1) Samples of water from each sampling station shall have a . 

density of total coliform organisms less than 1 ,000 per 100 
ml (1 0 per ml); provided that not more than 20 percent of the 
samples at any sampling station, in any 30-day period, may 
exceed 1,000 per 100 ml (1 0 per ml), and provided further 
that no single sample when verified by a repeat sample 
taken within 48 hours shall exceed 10,000 per 100 ml (1 00 
per ml). 

(2) The fecal coliform density based on a minimum of not less 
than five samples for any 30-day period shall not exceed a 
geometric mean of 200 per 100 ml nor shall more than 10 
percent of the total samples during any 60-day period 
exceed 400 per 100 mi. 

b. Shellfish Harvesting Standards 
At all areas where shellfish may be harvested for human 
consumption, as determined by the Regional Board, the following 
bacterial objectives shall be maintained throughout the water 
column: 
1) The median total coliform density shall not exceed 70 per 

100 ml; and 
2) Not more than 1 0 percent of the samples shall exceed 230 

per 100 mi. 

2. Physical Characteristics 

a. Floating particulates and grease and oil shall not be visible. 
b. The discharge of waste shall not cause aesthetically undesirable 

discoloration of the surface waters. 
c. Natural light shall not be significantly reduced. 
d. The rate of deposition of solids and the characteristics of inert 

solids in the sediments shall not be changed such that benthic 
communities are degraded. 

3. Chemical Characteristics 

a. The dissolved oxygen concentration shall not at any time be 
depressed more than 1 0 percent from that which occurs na.turally, 
as a result of the discharge of oxygen demanding waste materials. 

b. The pH shall not be changed at any time more than 0.2 units from 
that which occurs naturally. 
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c. The dissolved sulfide concentration of waters in and near 
sediments shall not be significantly increased above that present 
under natural conditions. 

d. The concentration of substances set forth in the Discharge 
Specifications in marine sediments shall not be increased to levels 
which would degrade indigenous biota. 

e. The concentration of organic materials in the sediments shall not be 
increased to levels which would degrade marine life. 

f. Nutrient materials shall not cause objectionable aquatic growth or 
degrade indigenous biota. 

4. Biological Characteristics 

a. Marine communities, including vertebrate, invertebrate, and plant 
species, shall not be degraded. 

b. The natural taste, odor, and color of fish, shellfish, or other aquatic 
resources used for human consumption shall not be altered. 

c. The concentration of organic materials in fish, shellfish or other 
aquatic resources used for human consumption shall not 
bioaccumulate to levels that are harmful to human health. 

5. Radioactivity 

Discharge of radioactive waste shall not degrade marine life. 

6. Toxic Materials Limitations 

Since there is no dilution, toxic materials limits are the same as the 
effluent limits. 

V. Rationale for Monitoring and Reporting Requirements 

Section 122.48 of 40 CFR requires all NPDES permits to specify recording and 
reporting of monitoring results. Sections 13267 and 13383 of the ewe authorize the 
Regional Board to require technical and monitoring reports. The MRP, Attachment E of 
this WDR, establishes monitoring and reporting requirements to implement federal and 
state requirements. The following provides the rationale for the monitoring and 
reporting requirements contained in the MRP for this permit. 

A. Influent Monitoring (Not applicable) 

B. Effluent Monitoring 

In reviewing the monitoring reports, the State Board found that although 
Dischargers were reporting Total Petroleum Hydorcarbons (TPH), a distinction 
between diesel and gasoline was not always made. Results for TPH should be 
reported as total TPH, TPH diesel (TPH-d), and TPH gasoline (TPH-g). Also, for 
detections of TPH-g, the amount of benzene, ethylbenzene, toluene, and xylene 
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should be reported. Benzene, ethylbenzene, and toluene are priority pollutants. 
(40 CFR § 131). 

C. Whole Effluent Toxicity (WET) Testing Requirements 

A WET Limit is required if a discharge causes, has a reasonable potential to 
cause, or contributes to an exceedance of applicable water quality standards, 
including numeric and narrative. Since these types of discharges are prohibited 
under this WDR, WET limits are not applicable. 

D. Receiving Water Monitoring 

States are required to adopt numeric criteria where they are necessary to protect 
designated uses. (CWA §§ 303(a)- 303(c)). The Regional Board adopted 
numeric criteria in the Basin Plan. The Basin Plan is a regulatory reference for 
meeting the State and Federal requirements for water quality control. (40 CFR 
131.20). State Board Resolution 68-16, the Antidegradation Policy, does not 
allow changes in water quality less than that prescribed in Water Quality Control 
Plans (Basin Plans). The Basin Plan states that; "The numerical and narrative 
water quality objectives define the least stringent standards that the Regional· 
Water Board will apply to regional waters in order to protect the beneficial uses." 
This WDR contains Receiving Water Limitations based on the Basin Plan 
numerical and narrative water quality objectives for Biostimulatory Substances, 
Chemical Constituents, Color, Dissolved Oxygen, Floating Material, Oil and 
Grease, pH, Pesticides, Radioactivity, Salinity, Sediment, Settleable Material, 
Suspended Material, Tastes and Odors, Temperature, Toxicity and Turbidity. 

Section 13267 of the California Water Code states, in part, 

(a) A regional board, in establishing ... waste discharg_e 
requirements ... may investigate the quality of any waters of the 
state within its region" and "(b) (1) In conducting an investigation ... 
the regional board may require that any person who ... discharges 
... waste ... that could affect the quality of waters within its region 
shall furnish, under penalty of perjury, technical or monitoring 
program reports which the regional board requires. The burden, 
including costs, of these reports shall bear a reasonable 
relationship to the need for the report and the benefits to be 
obtained from the reports. 

The attached Monitoring and Reporting Program is issued pursuant to CWC 
section 13267. The groundwater extraction waste discharge monitoring and 

· -- reporting program required by this WDR and the attached Monitoring and 
Reporting Program are necessary to determine compliance with these waste 
discharge requirements. The Discharger is responsible for the discharges of 
waste at the facility subject to this WDR. 

E. Other Monitoring Requirements (Not Applicable) 
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VI. Rationale for Provisions 

A. Standard Provisions 

Standard Provisions, which in accordance with 40 CFR sections 122.41 and 122.42, 
apply to all NPDES discharges and must be included in every NPDES permit, are 
provided in Attachment D. 

B. Special Provisions 

1. Reopener Provisions (Not Applicable) 

2. Special Studies and Additional Monitoring Requirements (Not Applicable) 

3. Best Management Practices and Pollution Prevention Plan (Not Applicable) 

4. Compliance Schedules (Not Applicable) 

5. Construction, Operation, and Maintenance Specifications (Not Applicable) 

6. Special Provisions for Municipal Facilities (POTWs Only) (Not Applicable) 

7. Other Special Provisions 

The Dischargers shall dispose of solids removed from liquid wastes in a manner that is 
consistent with Title 27 of the CCR and approved by the Regional Board. 

VII. Public Participation 

In considering the re-issuance and adoption of this WDR the Regional Board has 
developed a draft WDR. The Regional Board encouraged public participation in the 
WDR adoption process. · 

A. Notification of Interested Parties 

The Regional Board notified interested agencies and persons of its intent to prescribe 
waste discharge requirements in this WDR and provided them with an opportunity to 
submit their written comments and recommendations. Notification was posted on the 
Regional Board's webpage on February 5, 2008, and published in the San Diego Union 
Tribune, The Riverside Press-Enterprise, and The Orange County Register newspapers 
on February 8, 2008. On March 12, 2008, the Regional Board sent out notification 

· -- through the Regional Board Agenda by an electronic mail list.--- - -- --
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B. Written Comments 

Interested persons were invited to submit written comments concerning the tentative 
WDR. Comments were to be submitted in person, by fax, email, or mail to the 
Executive Officer at the Regional Board at the address on the cover page of this Permit. 

To be fully addressed and considered by the Regional Board, written comments must 
have been received at the Regional Board office by 5 p.m. on March 5, 2008. 

C. Public Hearing 

The Regional Board held a public hearing on the tentative WDR during its regular 
meeting on the following date and at the following location: 

Date: 
Location: 

March 12, 2008 
California Regional Water Quality Control Board 
San Diego Region 
Regional Board Meeting Room 
9174 Sky Park Court, Suite 100 
San Diego, California 92123 

Interested persons were invited to attend. At the public hearing, the Regional Board 
heard testimony·pertinent to the discharge and WDR. 

D. Information and Copying 

WDR-related documents, tentative effluent limitations and special provisions, comments 
received, and other information are on file and may be inspected at the address above 
at any time between 8:30a.m. and 4:45p.m., Monday through Friday. A partial list of 
these items are on the Regional Board's web site at: www.waterboards.ca.gov/sandiego 

Copying of documents may be arranged through the Regional Board by calling (858) 
467-2952. 

E. Register of Interested Persons 

Any person interested in being placed on the mailing list for information regarding the 
WDR was invited to contact the Regional Board, reference this WDR, and provide a 
name, address, and telephone number. 

F. Additionallnformation 

- Requests for additional information or questions regarding this WDR may be directed to -
Vicente Rodriguez at (858) 627-3940 or at: VRodriguez@waterboards.ca.gov 

This WDR will expire on March 12, 2012. Enrollees covered under this WDR at the time 
of expiration will be required to re-enroll under the reissued permit. 
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California Regional Water Quality Control Board 
San Diego Region 

Linda S. Adams 
Secretary for 

Environmental 
Protection 

Over 50 Years Serving San Diego, Orange, and Riverside Counties 

Recipient of the 2004 Environmental Award for Outstanding Achievement from US EPA 

9174 Sky Park Court, Suite 100, San Diego, California 92123-4340 
(858) 467-2952 • Fax (858) 571-6972 

http:// www.waterboards.ca.gov/sandiego 

Arnold Schwarzenegge1 
Governor 

April 6, 2010 CERTIFIED MAIL- RETURN RECEIPT REQUESTED 
7009 141 0 0002 234 7 4206 

Ms. Grace Pina-Garrett, NPDES Stormwater Coordinator 
California Dept. of Transportation (CAL TRANS) In reply refer to: 

District 12 CIWQS Place No. 750987: WGhoram 

3347 Michelson Drive, Suite 100 wo1o No.9 ooooo 2047 

Irvine, CA 92612-1692 

Dear Ms. Pina-Garrett: 

SUBJECT: ENROLLMENT UNDER ORDER NO. R9-2008-0002; NPDES NO. 
CAG919002; GENERAL WASTE DISCHARGE REQUIREMENTS FOR 
DISCHARGES FROM GROUNDWATER EXTRACTION AND SIMILAR 
DISCHARGES TO SURFACE WATERS WITHIN THE SAN DIEGO 
REGION EXCEPT FOR SAN DIEGO BAY (WDR) 

FACILITY: VARIOUS CAL TRANS DISTRICT 12 CONSTRUCTION 
GROUNDWATER DEWATERING PROJECTS WITHIN THE SAN 
DIEGO REGION, TO SURFACE WATERS WITHIN THE SAN DIEGO 
REGION EXCEPT FOR SAN DIEGO BAY 

This letter acknowledges receipt of your permit application (Form 200 and attachments) 
dated September 15, 2009, and subsequent submittals, submitted pursuant to Order 
No. R9-2008-0002 (NPDES Permit No. CAG919002), and received on September 21, 
2009 and March 23, 2010 respectively. 

Caltrans District 12 proposes multiple discharges of groundwater to surface waters 
throughout the San Diego Region as part of its ongoing construction project schedule 
(list attached). Some of these projects will include the need to pump (extract) 
groundwater and discharge the groundwater to surface waters where the extracted 
groundwater cannot be used for dust control or compaction due to excess volume or 
during the rainy season. 

This letter specifies the general pre-discharge and discharge requirements for future 
proposed temporary discharges of extracted and/or treated groundwater of less than 
100,000 gallons per day (GPO) to surface waters located within the San Diego Region. 
It is our understanding that the expected duration of groundwater discharges will vary 
from project to project. 

California Environmental Protection Agency 
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CAL TRANS-District 12 
Master Enrollment 

-2- April 6, 2010 
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Order No. R9-2008-0002 

Discharges of extracted groundwater of greater than 100,000 GPD are not covered 
under this enrollment, and for those larger flows, a separate individual application (NO I 
and Form 200) for enrollment shall be submitted for individual enrollment under Order 
NO. R9-2008-0002. 

This general notice of enrollment to discharge under the terms and conditions of Order 
No. R9-2008-0002, NPDES Permit No. CAG0919002, is based on the following 
information that has b·een submitted by Caltrans: 

1. Application (Form 200 and attachments) 

2. List of proposed projects, planned start dates and completion dates, 
through December 31, 2012. (Attached) 

3. Names of surface waters for projects anticipated to encounter 
groundwater. (List Attached) 

PRE-DISCHARGE INFORMATION SUBMITTAL REQUIREMENTS 

At least 30 days prior to the initiation of each discharge, submit the following in 
writing along with a completed and signed Notice of Intent (NOI): 

1. Name and address of the construction project that may require groundwater 
extraction and discharge. 

2. Map(s) depicting the location of the construction project and all of the 
groundwater extraction points. 

3. Name of receiving water for the construction project. 
4. Updated scheduled start date for the construction project. 
5. Estimated duration of the construction project. 
6. Estimated maximum groundwater discharge flow rate for the construction 

project. 
7. Number of extraction/pumping points at the construction project. 

8. Distance between each extraction/pumping point at the construction project. 

9. A copy of a general agreement with local municipalities allowing discharge to 
their storm drain system. 

PRE-DISCHARGE TESTING AND CERTIFICATION REQUIREMENTS 

Pumped groundwater shall be placed in a tank and tested for certain 
constituents listed in Order No. R9-2008-0002 (General constituents, volatiles, 
metals and acute toxicity). 126 Priority Pollutants do not need to be tested. 

California Environmental Protection Agency 
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Master Enrollment 

-3- April 6, 2010 
WOlD 9 000002047 

Order No. R9-2008-0002 

Chronic Toxicity is also exempt from testing if pumping occurs for less than 30 
days. 

Projects encountering groundwater may proceed as long as no discharge to 
surface waters occurs until after groundwater is tested and Caltrans certifies that 
the discharge meets all effluent limitations, and will not cause water quality 
objectives to be exceeded. 

Your enrollment is based on your signed certification and the application for waste 
discharge requirements. 

The maximum permitted volume of groundwater (in gallons per day) will be the volume 
that is specified in the Notice of Intent (NOI) that is submitted 30 days prior to the 
project start, unless the Executive Officer specifies otherwise, and shall not exceed 
100,000 gallons per day. 

The groundwater quality monitoring will vary from project to project but will be required 
to meet the Effluent Limitation/Discharge Specifications in Order No. R9-2008-0002 
(Discharge Specification V.A.1, V.A.2, V.A.3, or V.A.4) depending on the type of 
surface water. It is our understanding that in cases where the extracted groundwater 
does not meet the effluent limitations, treatment system(s) will be installed in order to 
reduce the concentration of the constituents of concern and to meet the permit 
requirements. A detailed description of the treatment system and certification that the 
treated effluent will comply with the effluent limitations specified in Order No. R9-2008-
0002, for each project proposing treatment, is required in accordance with Order No. 
R9-2008-0002. 

DISCHARGE MONITORING REQUIREMENTS 

You are required to monitor the discharge and submit monitoring reports as specified in 
Monitoring and Reporting Program R9-2008-0002, Sections IV.E.4. Groundwater 
Discharge Monitoring for short term (duration of 6 months or less at a particular 
groundwater extraction site) discharges in Rural Areas, or, IV. E.5. Groundwater 
Discharge Monitoring for short term (duration of 6 months or less at a particular 
groundwater extraction site) discharges in Urban Areas, whichever is applicable. The 
reporting frequency includes monthly, quarterly, and semi-annual monitoring reports. In 
addition, add monthly monitoring and reporting for any constituents present that are not 
listed in the Monitoring and Reporting Program. 

California Environmental Protection Agency 

0 Recycled Paper 
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CAL TRANS-District 12 
Master Enrollment 

-4- April 6, 2010 
WOlD 9 000002047 

Order No. R9-2008-0002 

Receiving water monitoring for turbidity and pH shall be conducted 100 feet upstream 
and 100 feet downstream of the discharge point on a daily basis and begin within 24 
hours of commencement of discharge. 

All reports must be signed and certified pursuant to Attachment D - V. Standard 
Provisions- Reporting, B. Signatory and Certification Requirements of Order No. R9-
2008-0002. 

All extracted groundwater that does not meet any one or more of the numerical 
limitations contained in Discharge Specifications of the Order will require additional 
treatment to remove contaminants prior to discharge to a surface water. Alternatively, 
effluent containing constituents in excess of the effluent limitations established in Order 
No. R9-2008-0002 may be discharged to the sanitary sewer system (with the local 
municipality's permission) or hauled away for proper disposal by a certified waste
hauler. 

The California Water Code includes provisions for a variety of enforcement actions for 
violations of the terms and conditions of Order No. R9-2008-0002, the California Water 
Code, and the Clean Water Act. Violations of Order No. R9-2008'-0002 may subject 
you to further enforcement including Cleanup and Abatement Orders, Cease and Desist 
Orders, Administrative Assessment of Liability, and/or termination of your enrollment 
under Order No. R9-2008-0002. Liability could be administratively imposed to a 
maximum of $10,000 per violation plus $10 per gallon of waste discharged. After an 
initial violation of the terms and conditions of the Order is discovered, prevention of 
further violations is necessary to prevent further enforcement actions. 

Pursuant to the California Water Code (CWC) Sections 13385 (h) and (I), violations of 
effluent limitations, contained in NPDES permits are subject to Mandatory Minimum 
Penalties (MMP) of $3,000 for each serious violation or for the 4th and each subsequent 

. non-serious violation in a six month period. 

The applicable annual fee for Caltrans' enrollment shall be based on Category 2 
NPDES General Permit Enrollees: $ 4,210.80 per year($ 3,480. + $ 730.80. 
surcharge). 

When the groundwater extraction discharge at a specific project is terminated, you are 
required to submit a letter notifying this office of the completion of the project, and the 
termination date of the discharge. 

Due to the potential for changes (additions and subtractions) of planned projects, 
updated project lists will be required. Update the list of planned projects for the next 
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Order No. R9-2008-0002 

Fiscal Year on an annual basis, and submit the updated list by March 301
h of each year. 

The first updated list covering projects planned for Fiscal Year July 2011 through June 
2012 shall be submitted by March 30, 2011. 

The heading portion of this letter includes a San Diego Water Board code number 
noted after "In reply refer to:" In order to assist us in the processing of your 
correspondence please include this code number in the heading or subject line portion 
of all correspondence and reports to the San Diego Water Board pertaining to this 
matter. 

If you have any questions regarding this letter or the discharge requirements, please 
contact Ms. Whitney Ghoram by e-mail at WGhoram@waterboards.ca.gov or by phone 
at (858) 467-2967. 

Respectfully, 

t:J-) UJ. ~ 
DAVID W. GIBSON 
Executive Officer 

Attachment: Caltrans District 12 List of Construction Projects 

Order No. R9-2008-0002 
NPDES No. CAG919002 
WOlD No. 9 00000 2047 
File No. 14- 2047.01 
CIWQS Place: 750987 
Party: 7578 
Regulatory Measure: 373549 

Cc: Mr. Ken Greenberg, CWA, Compliance Office (WTR-7), USEPA, Region IX, 75 Hawthorne Street, San 
Francisco, CA 94105 

County of San Diego, Storm Water Compliance and Enforcement, Department of Public Works, 5555 Overland 
Avenue, San Diego, CA 92123 

Mr. Grant C. Sharp, County Storm Water Program Manager, Orange County Public Works, 2301 N. Glassell 
Street, Orange, CA 92865-2773 

Mr. Roger L. Miller, Senior Environmental Compliance Inspector, County of Riverside, 4080 Lemon Street, 1zth 
Floor, Riverside, CA 92501 

File: 14-2047.01 & 02 
DWG: dtb:bdk:wjg 

S\CoreRegulatoryUnit\Ghoram\Enrollmentletter-CaltransDist-12-VariousGW-DewateringPrjts-April6-2010 
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State of California      Business, Transportation and Housing Agency 

 

MEMORANDUM 
 

 

To: Scott Shelley, Associate Enviro. Planner  Date: March 28, 2012 

 Environmental Planning Branch A        

      

     

From: Arianne Preite, District Biologist   File: 12-ORA-5/74 

 Environmental Planning Branch C   Interchange Improvements 

   

      

Subject: Memo to File 

 

 

The existing Preliminary Jurisdictional Determination regarding presence of geographic 

jurisdiction (Department of the Army, December 5, 2011) is valid for the 5/74 

interchange improvement project.  The permit does not have to be re-authorized by the 

Army Corps since the project is currently under contract for hazardous waste 

investigation.  This was verified by Stephanie J Hall, US Army Corps of Engineers 

Regulatory and Caltrans HQ Rebecca Loeffler (3/5/12).   In addition, this was verified by 

Stephanie J Hall via email on 3/28/12.  To summarize, the permit issued to our district on 

December 5, 2011, may be “grandfathered” due to the on-going hazardous waste 

investigation (currently under task order), which qualifies as “under contract”, with this 

extending the existing nationwide permit (issued December 5, 2011) for one year. 

 



U S Army Corps of 
Engineers 
Sacramento District 

Nationwide 
Permit Summary 
33 CFR Part 330; lt;suance of Nationwide 
Permits - 'iM~~2h · 19, ·2007 includes 
corrections of··M~Y s, 2oo1 and addition of 
regional conditions December 2007 

14. Linear Transportation Projects. Activities required for the 
construction, expansion, modification, or improvement of linear 
transportation projects (e.g., roads, highways, railways, trails, 
airport runways, and taxiways) in waters of the United States. 
For linear transportation projects in non-tidal waters, the 
discharge cannot cause the loss of greater than 1/2-acre of waters 
of the United States. For linear transportation projects in tidal 
waters, the discharge cannot cause the loss of greater than 1/3-
acre ofwaters of the United States. Any stream channel 
modification, including bank stabilization, is limited to the 
minimum necessary to construct or protect the linear 
transportation project; such modifications must be in the 
immediate vicinity of the project. 

This NWP also authorizes temporary structures, fills, and work 
necessary to construct the linear transportation project. 
Appropriate measures must be taken to maintain normal · 
downstream flows and minimize flooding to the maximum 
extent practicable, when temporary structures, work, and 
discharges, including cofferdams, are necessary for construction 
activities, access fills, or dewatering of construction sites. 
Temporary fills must consist of materials, and be placed in a 
manner, that will not be eroded by expected high flows. 
Temporary fills must be removed in their entirety and the 
affected areas returned to pre-construction elevations. The areas 
affected by temporary fills must be revegetated, as appropriate. 

This NWP cannot be used to authorize non-linear features 
commonly associated with transportation projects, such as 
vehicle maintenance or storage buildings, parking lots, train 
stations, or aircraft hangars. 

Notification: The permittee must submit a pre-construction 
notification to the district engineer prior to commencing the 
activity if: (1) the loss of waters of the United States exceeds 
Ill 0 acre; or (2) there is a discharge in a special aquatic site, 
including wetlands. (See general condition 27.) (Sections 10 and 
404) 

Note: Some discharges for the construction offarm roads or 
forest roads, or temporary roads for moving mining equipment, 
may qualify for an exemption under Section 404(f) of the Clean 
Water Act (see 33 CFR 323.4) 

A. Nationwide Permit General Conditions 

Note: To qualify for NWP authorization, the prospective 
permittee must comply with the following general conditions, as 
appropriate, in addition to any regional or case-specific 
conditions imposed by the division engineer or district engineer. 
Prospective permittees should contact the appropriate Corps 
district office to determine if regional conditions have been 
imposed on an NWP. Prospective permittees should also contact 

the appropriate Corps district office to determine the status of 
Clean Water Act Section 401 water quality certification and/or 
Coastal Zone Management Act consistency for an NWP . 

.M 1. Navigation. 

-~ (a) No activity may cause more than a minimal 
adverse effect on navigation. 

~ (b) Any safety lights and signals prescribed by the 
U.S. Coast Guard, through regulations or otherwise, must 
be installed and maintained at the permittee's expense on 
authorized facilities in navigable waters of the United 
States. 

~ (c) The permittee understands and agrees that, if 
~ fhture operations by the United States require the 
removal, relocation, or other alteratio.n, of the structure or 
work herein authorized, or if, in the opinion of the 
Secretary of the Army or his authorized representative, 
said structure or work shall cause unreasonable 
obstruction to the free navigation of the navigable waters, 
the permittee will be required, upon due notice from the 
Corps of Engineers, to remove, relocate, or alter the 
structural work or obstructions caused thereby, without 
expense to the United States. No claim shall be made 
against the United States on account of any such removal 
or alteration. 

\!Z(' 2. Aquatic Life Movements. No activity may 
·";tibstantially disrupt the necessary life cycle movements ofthose 
species of aquatic life indigenous to the waterbody, including 
those species that normally migrate through the area, unless the 
activity's primary purpose is to impound water. Culverts placed 
in streams must be installed to maintain low flow conditions .. 

bi( 3 Spawning Areas. Activities in spawning areas during 
spawning seasons must be avoided to the maximum extent 

. practicable. Activities that result in the physical destruction (e.g., 
through excavation, fill, or downstream smothering by 
substantial turbidity) of an important spawning area are not 
authorized. 

'Q( 4. Migratory Bird Breeding Areas. Activities in waters 
/ofthe United States that serve as breeding areas for migratory 

birds must be avoided to the maximum extent practicable. 

)S(' 5. Shellfish Beds. No activity may occur in areas of 
concentrated shellfish populations, unless the activity is directly 
related to a shellfish harvesting activity authorized by NWPs 4 
and 48. 

. ~ 6. Suitable Material. No activity may use unsuitable 
material (e.g., trash, debris, car bodies, asphalt, etc.). Material 
used for construction or discharged must be free from toxic 
pollutants in toxic amounts (see Section 307 of the Clean Water 
Act). 

I 
~- 7. ·Water Supply Intakes. No activity may occur in the 
pfoximity of a public water supply intake, except where the 
activity is for the repair or improvement of public water supply . 
intake structures or adjacent bank stabilization. 

·ii(' 8. Adverse Effects From Impoundments. If the activity 
creates an impoundment ofwater, adverse effects to the aquatic 
system due to accelerating the passage of water, and/or 



Nationwide 14 Penn it Summary 

~ (b) Federal permittees should follow their own 
procedures for complying with the requirements of 
Section 106 of the National Historic Preservation Act. 
Federal permittees must provide the district engineer with 
the appropriate documentation to demonstrate compliance 
with those requirements. 

)gj' (c) Non-federal permittees must submit a pre
construction notification to the district engineer if the 
authorized activity may have the potential to cause effects 
to any historic properties listed, determined to be eligible 
for listing on, or potentially eligible for listing on the 
National Register ofHistoric Places, including previously 
unidentified properties. For such activities, the pre
construction notification must state which historic 
properties may be affected by the proposed work or 
include a vicinity map indicating the location of the 
historic properties or the potential for the presence of 
historic properties. Assistance regarding information on 
the location of or potential for the presence of historic 
resources can be sought from the State Historic 
Preservation Officer or Tribal Historic Preservation 
Officer, as appropriate, and the National Register of 
Historic Places (see 33 CFR 330.4(g)). The district 
engineer shall make a reasonable and good faith effort to 
carry out appropriate identification efforts, which may 
include background research, consultation, oral history 
interviews, sample field investigation, and field survey. 
Based on the information submitted and these efforts, the 
district engineer shall determine whether the proposed 
activity has the potential to cause an effect on the historic 
properties. Where the non-Federal applicant has identified 
historic properties which the activity may have the 
potential to cause effects and so notified the Corps, the 
non-Federal applicant shall not begin the activity until 
notified by the district engineer either that the activity has 
no potential to cause effects or that consultation under 
Section 106 of the NHPA has been completed. 

i8[ (d) The district engineer will notify the 
prospective permittee within 45 days of receipt of a 
complete pre-construction notification whether NHP A 
Section 106 consultation is required. Section 106 
consultation is not required when the Corps determines 
that the activity does not have the potential to cause 
effects on historic properties (see 36 CFR §800.3(a)). If 
NHP A section 106 consultation is required and will 
occur, the district engineer will notify the non-Federal 
applicant that he or she cannot begin work until Section 
106 consultation is completed. 

.!}([ (e) Prospective permittees should be aware that 
section 110k ofthe NHPA (16 U.S.C. 470h-2(k)) prevents 
the Corps from granting a permit or other assistance to an 
applicant who, with intent to avoid the requirements of 
Section 106 of the NHPA, has intentionally significantly 
adversely affected a historic property to which the permit 
would relate, or having legal power to prevent it, allowed 
such significant adverse effect to occur, unless the Corps, 
after consultation with the Advisory Council on Historic 
Preservation (ACHP), determines that circumstances 
justify granting such assistance despite the adverse effect 
created or permitted by the applicant. If circumstances 
justify granting the assistance, the Corps is required to 

Page 3 

notify the ACHP and provide documentation specifying 
the circumstances, explaining the degree of damage to the 
integrity of any historic properties affected, and proposed 
mitigation. This documentation must include any views 
obtained from the applicant, SHPO/THPO, appropriate 
Indian tribes if the undertaking occurs on or affects 
historic properties on tribal lands or affects properties of 
interest to those tribes, and other parties known to have a 
legitimate interest in the impacts to the permitted activity 
on historic properties. 

)iQ 19. Designated Critical Resource Waters. Critical 
resource waters include, NOAA-designated marine sanctuaries, 
National Estuarine Research Reserves, state natural heritage 
sites, and outstanding national resource waters or other waters 
officially designated by a state as having particular 
environmental or ecological significance and identified by the 
district engineer after notice and opportunity for public 
comment. The district engineer may also designate additional 
critical resource waters after notice and opportunity for . 
comment. 

~ (a) Discharges of dredged or fill material into 
waters of the United States are not authorized by NWPs 7, 
12, 14, 16, 17, 21; 29, 31, 35, 39, 40, 42, 43, 44, 49, and 
50 for any activity within, or directly affecting, critical 
resource waters, including wetlands adjacent to such 
waters. 

~ (b) ForNWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 
25, 27, 28, 30, 33, 34, 36, 37, and 38, notification is 
required in accordance with general condition 27, for any 
activity proposed in the designated critical resource 
waters including wetlands adjacent to those waters. The 
district engineer may authorize activities under these 
NWPs only after it is determined that the impacts to the 
critical resource waters will be no more than minimal. 

I)( 20 Mitigation. The district engineer will consider the 
following factors when determining appropriate and practicable 
mitigation necessary to ensure that adverse effects on the aquatic 
environment are minimal: 

~ (a) The activity must be designed and 
constructed to avoid and minimize adverse effects, both 
temporary and permanent, to waters of the United States 
to the maximum extent practicable at the project site (i.e., 
on site). 

.® (b) Mitigation in all its forms (avoiding, 
minimizing, rectifying, reducing, or compensating) will 
be required to the extent necessary to ensure that the 
adverse effects to the aquatic environment are minimal. 

)8( (c) Compensatory mitigation at a minimum 
one-for-one ratio will be required for all wetland losses 
that exceed 1110 acre and require pre-construction 
notification, unless the district engineer determines in 
writing that some other form of mitigation would be more 
environmentally appropriate and provides a project
specific waiver of this requirement. For wetland losses of 
1110 acre or less that require pre-construction notification, 
the district engineer may determine on a case-by-case 
basis that compensatory mitigation is required to ensure 
that the activity results in minimal adverse effects on the 
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;Q (a) A statement that the authorized work was 
done in accordance with the NWP authorization, 
including any general or specific conditions; 

R:'f (b) A statement that any required mitigation 
was cdmpleted in accordance with the permit conditions; 
and 

kJ (c) The signature of the permittee certifying the 
completion of the work and mitigation. 

~ 27. Pre-Construction Notification. 

·'IRt (a) Timing .. Where required by the terms of the 
NWP, the prospective permittee must notify the district 
engineer by submitting a pre-construction notification 
(PCN) as early as possible. The district engineer must 
determine if the PCN is complete within 30 calendar days 
of the date of receipt and, as a general rule, will request 
additional information necessary to make the PCN 
complete only once. However, if the prospective 
permittee does not provide all of the requested 
information, then the district engineer will notify the 
prospective permittee that the PCN is still incomplete and 
the PCN review process will not commence until all of 
the requested information has been received by the district 
engineer. The prospective permittee shall not begin the 
activity until either: 

18[ (1) He or she is notified in writing by the 
district engineer that the activity may proceed under 
the NWP with any special conditions imposed by the 
district or division engineer; or 

M (2) Forty-five calendar days have passed 
from the district engineer's receipt of the complete 
PCN and the prospective permittee has not received 
written notice from the district or division engineer. 
However, if the permittee was required to notify the 
Corps pursuant to general condition 17 that listed 
species or critical habitat might affected or in the 
vicinity of the project, or to notify the Corps pursuant 
to general condition 18 that the activity may have the 
potential to cause effects to historic properties, the 
permittee cannot begin the activity until receiving 
written notification from the Corps that is "no effect" 
on listed species or "no potential to cause effects" on 
historic properties, or that any consultation required 
under Section 7 of the Endangered Species Act (see 
33 CFR 330.4(f)) and/or Section 106 of the National 
Historic Preservation (see 33 CFR 330.4(g)) is 
completed. Also, work cannot begin under NWPs 21, 
49, or 50 until the permittee has received written 
approval from the Corps. If the proposed activity 
requires a written waiver to exceed specified limits of 
an NWP, the permittee cannot begin the activity until 
the district engineer issues the waiver. If the district 
or division engineer notifies the permittee in writing 
that an individual permit is required within 45 
calendar days of receipt of a complete PCN, the 
permittee cannot begin the activity until an individual 
permit has been obtained. Subsequently, the 
permittee's right to proceed under the NWP may be 
modified, suspended, or revoked only in accordance 
with the procedure set forth in 33 CFR 330.5(d)(2). 
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¥!' (b) Contents ofPre-Construction Notification: 
The PeN must be in writing and include the following 
information: 

~ (1) Name, address and telephone numbers 
of the prospective permittee; 

~ (2) Location of the proposed project; 

:®" (3) A description of the proposed project; 
the project's purpose; direct and indirect adverse 
environmental effects the project would cause; any 
other NWP(s), regional general permit(s), or 
individual permit(s) used or intended to be used to 
authorize any part of the proposed project or any 
related activity. The description should be 
sufficiently detailed to allow the district engineer to 
determine that the adverse effects of the project will 
be minimal and to determine the need for 
compensatory mitigation. Sketches should be 
provided when necessary to show that the activity 
complies with the terms of the NWP. (Sketches 
usually clarify the project and when provided result 
in a quicker decision.); 

~ (4) The PCN must include a delineation of 
special aquatic sites and other waters of the United 
States on the project site. Wetland delineations must 
be prepared in accordance with the current method 
required by the Corps. The permittee may ask the 
Corps to delineate the special aquatic sites and other 
waters of the United States, but there may be a delay 
if the Corps does the delineation, especially if the 
project site is large or contains many waters of the 
United States. Furthermore, the 45 day period will 
not start until the delineation has been submitted to or 
completed by the Corps, where appropriate; 

JZ (5) If the proposed activity will result in the 
loss of greater than 1/10 acre of wetlands and a PCN 
is required, the prospective permittee must submit a 
statement describing how the mitigation requirement 
will be satisfied. As an alternative, the prospective 
permittee may submit a conceptual or detailed 
mitigation plan. 

~ (6) If any listed species or designated 
critical habitat might be affected or is in the vicinity 
of the project, or if the project is located in 
designated critical habitat, for non-Federal applicants 
the PCN must include the name(s) of those 
endangered or threatened species that might be 
affected by the proposed work or utilize the 
designated critical habitat that may be affected by the 
proposed work. Federal applicants must provide 
documentation demonstrating compliance with the 
Endangered Species Act; and 

~ (7) For an activity that may affect a historic 
property listed on, determined to be eligible for 
listing on, or potentially eligible for listing on, the 
National Register of Historic Places, for non-Federal 
applicants the PCN must state which historic property 
may be affected by the proposed work or include a 
vicinity map indicating the location of the historic 
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, submit a mitigation plan that would reduce the adverse 
effects on the aquatic environment to the minimall eve!. 
When mitigation is required, no work in waters of the 
United States may occur until the district engineer has 
approved a specific mitigation plan. 

~ (a) 28. Single and Complete Project. The activity must 
be a single and co~plete project. The same NWP cannot be used 
more than once for the same single and complete project. 

B. Regional Conditions: 

I. Sacramento District (All States, except Colorado) 

1. When pre-construction notification (PCN) is required, the 
prospective permittee shall notify the Sacramento District in 
accordance with General Condition 27 using either the South 
Pacific Division Preconstruction Notification (PCN) Checklist or 
a completed application form (ENG Form 4345). In addition, 
the PCN shall include: 

a. A written statement explaining how the activity has · 
been designed to avoid and minimize adverse effects, 
both temporary and permanent, to waters of the United 
States; 

b. Drawings, including plan and cross-section views, 
clearly depicting the location, size and dimensions of the 
proposed activity. The drawings shall contain a title 
block, legend and scale, amount (in cubic yards) and size 
(in acreage) of fill in Corps jurisdiction, including both 
permanent and temporary fills/structures. The ordinary 
high water mark or, if tidal waters, the high tide line 
should be shown (in feet), based on National Geodetic 
Vertical Datum (NGVD) or other appropriate referenced 
elevation; and 

c. ·Pre-project color photographs of the project site taken 
from designatedlocations documented on the plan 
drawing. 

2. The permittee shall complete compensatory mitigation 
required by special conditions of the NWP verification before or 
concurrent with construction of the authorized activity, except 
when specifically determined to be impracticable by the 
Sacramento District. When project mitigation involves use of a 
mitigation bank or in-lieu fee program, payment shall be made 
before commencing construction. 

3. The permittee shall record the NWP verification with the 
Registrar of Deeds or other appropriate official charged with the 
responsibility for maintaining records oftitle to or interest in real 
property against areas (1) designated to be preserved as part of . 
mitigation for authorized impacts, including any associated 
covenants or restrictions, or (2) where structures such as boat 
ramps or docks, marinas, piers, and permanently moored vessels 
will be constructed in or adjacent to navigable waters (Section 
10 and Section 404). The recordation shall also include a map 
showing the surveyed location of the authorizec;l structure and 
any associated areas preserved to minimize or compensate for 
project impacts. 

4. The permittee shall place wetlands, other aquatic areas, and 
any vegetative buffers preserved as part of mitigation for 
impacts into a separate "preserve" parcel prior to discharging 
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dredged or fill material into waters of the United States, except 
where specifically determined to be impracticable by the 
Sacramento District. Permanent legal protection shall be 
established for all preserve parcels, following Sacramento 
District approval of the legal instrument. 

5. The permittee shall allow Corps representatives to inspect 
the authorized activity and any mitigation areas at any time 
deemed necessary to determine compliance with the terms and 
conditions of the NWP verification. The permittee will be 
notified in advance of an inspection. 

6. For NWPs 29, 39, 40, 42, 43, 44, and 46, requests to waive 
the 300 linear foot limitation for intermittent or ephemeral 
waters ofthe U.S. shall include an evaluation of functions and 
services provided by the waterbody taking into account the 
'Yatershed, measures to be implemented to avoid and minimize 
impacts, other measures to avoid and minimize that were found 
to be impracticable, and a mitigation plan for offsetting impacts. 

7. Road crossings shall be designed to ensure fish passage, 
especially for anadromous fisheries. Permittees shall employ 
bridge designs that span the stream or river, utilize pier or pile . 
supported structures, or involve large bottomless culverts with a 
natural streambed, where the substrate and streamflow 
conditions approximate existing channel conditions. Approach 
fills in waters of the United States below the ordinary high water 
mark are not authorized under the NWPs, except where 
avoidance has specifically been determined to be impracticable 
by the Sacramento District. 

8. For NWP 12, clay blocks, bentonite, or other suitable 
material shall be used to seal the trench to prevent the utility line 
from draining waters of the United Sta~es, including wetlands. 

9. For NWP 13, .bank stabilization shall include the use of 
vegetation or other biotechnical design to the maximum extent 
practicable. Activities involving hard-armoring of the bank toe 
or slope requires submission of a PCN per General Condition 27. 

10. ForNWP 23, the PCN shall include a copy ofthe signed 
Categorical Exclusion document and final agency 
determinations regarding compliance with Section 7 of the 
Endangered Species Act, Essential Fish Habitat under the 
Magnussen-Stevens Act, and Section 106 of the National 
Historic Preservation Act. 

1 L For NWP 44, the discharge shall not cause the loss of more 
than 300 linear feet of streambed. For intermittent and 
ephemeral streams, the 300 linear foot limit may be waived in 
writing by the Sacramento District. This NWP does not 
authorize discharges in waters of the United States supporting 
anadromous fisheries. 

12. For NWPs 29·and 39, channelization or relocation of 
intermittent or perennial drainage, is not authorized, except 
when, as determined by the Sacramento District, the relocation 
would result in a net increase in functions of the aquatic 
ecosystem within the watershed. · 

13. For NWP 33, temporary fills for construction access in 
waters of the United States supporting fisheries shall be 
accomplished with clean, washed spawning qualitY gravels 
where practicable as determined by the Sacramento District, in 
consultation with appropriate federal and state wildlife agencies. 
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building structures is not authorized by this 
nationwide permit. 

(4) The construction of water parks (i.e., kayak 
courses) and flood control projects are not authorized 
by this nationwide permit. 

d. Nationwide Permits Nos. 29 and 39; Residential 
Developments and Commercial and Institutional 
Developments. A copy ofthe existing FEMA/locally
approved floodplain rriap must be submitted with the Pre
Construction Notification. When reviewing proposed 
developments, the Corps will utilize the most accurate 
and reliable FEMA/Iocally-approved pre-project 
floodplain mapping, not post-project floodplain mapping 
based on a CLOMR or LOMR. However, the Corps will 
accept revisions to existing floodplain mapping if the 
revisions resolve inaccuracies in the original floodplain 
mapping and if the revisions accurately reflect pre-project 
conditions. 

2. Final Regional Conditions Applicable to All Nationwide 
Permits within Colorado 

e. . Removal of Temporary Fills. General Condition 13 
(Removal of Temporary Fills) is amended by adding the 
following: When temporary fills are placed in wetlands in 
Colorado, a horizontal marker (i.e. fabric, certified weed
free straw, etc.) must be used to delineate the existing 
ground elevation of wetlands that will be temporarily 
filled during construction. 

f. Spawning Areas. General Condition 3 (Spawning 
Areas) is amended by adding the following: In Colorado, 
all Designated Critical Resource Waters (see enclosure 1) 
are considered important spawning areas. Therefore, In 
accordance with General Condition 19 (Designated 
Critical Resource Waters), the discharge of dredged or fill 
material in not authorized by the following nationwide 
permits in these waters: NWPs 7, 12, 14, 16, 17, 21, 29, 
31, 35, 39, 40, 42, 43, 44, 49, and 50. In addition, in 
accordance with General Condition 27 (Pre-Construction 
Notification), notification to the District Engineer is 
required for use of the following nationwide permits in 
these waters: NWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 25, 
27, 28, 30, 33, 34, 36, 37 and 38". 

g. Suitable Fill. In Colorado, use of broken concrete as 
fill material requires .notification to the District Engineer 
in accordance with General Condition 27 (Pre
Construction Notification). Permittees must demonstrate 
that soft engineering methods utilizing native or non
manmade materials are not practicable (with respect to 
cost, existing technology, and logistics), before broken 
concrete is allowed as suitable fill. Use of broken 
concrete with exposed rebar is prohibited in perennial 
waters and special aquatic sites. 

h. Invasive Aquatic Species. General Condition 11 is 
amended by adding the following condition for work in 
perennial or intermittent waters of the United States: If 
heavy equipment is used for the subject project that was 
previously working in another stream, river, lake, pond, or 

. wetland within 10 days of initiating work, one the 
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following procedures is necessary to prevent the spread of 
New Zealand Mud Snails and other aquatic hitchhikers: 

(1) Remove all mud and debris from equipment 
(tracks, turrets, buckets, drags, teeth, etc.) and keep 
the equipment dry for 10 days. OR 

(2) Remove all mud and debris from Equipment 
(tracks, turrets, buckets, drags, teeth, etc.) and 
spray/soak equipment with either a 1:1 solution of 
Formula 409 Household Cleaner and water, or a 
solution of Sparquat 256 (5 ounces Sparquat per 
gallon of water). Treated equipment must be kept 
moist for at least 10 minutes. OR 

(3) Remove all mud and debris from equipment 
(tracks, turrets, buckets, drags, teeth, etc.) and 
spray/soak equipment with water greater than 120 
degrees F for at least 10 minutes. 

3. Final Regional Conditions for Revocation/Special 
Notification Specific to Certain Geographic Areas 

i. · Fens: All Nationwide permits, except permit Nos. 3, 
6, 20, 27, 32, 38 and 47, are revoked in fens and wetlands 
adjacent to fens. Use of nationwide permit Nos. 3, 20, 27 
and 38, requires notification to the District Engineer, in 
accordance with General Condition 27 (Pre-Construction 
Notification), and the permittee may not begin the activity 

. until the Corps determines the adverse environmental 
effects are minimal. The following defines a fen: 

Fen soils (histosols) are normally saturated 
throughout the growing season, although they may 
not be during drought conditions. The primary 
source of hydrology for fens is groundwater. 
Histosols are defined in accordance with the U.S. 
Department of Agriculture, Natural Resources 
Conservation Service publications on Keys to Soil 
Taxonomy and Field Indicators of Hydric Soils in the 
United States 
(http://soils.usda.gov/technical/classification/taxono 
my). 

j. Springs: Within the state of Colorado all NWPs 
except permit 47 (original 'C'), require pr~constructi~n 
notification pursuant to General Condition 27 for. 
discharges of dredged or fill material within 100 feet of 
the point of groundwater discharge of natural springs. A 
spring source is defined as any location where . 
groundwater emanates from a point in the ground. For 
purposes of this regional condition, springs do not include 
seeps or other discharges which do not have a defined 
channel. 

4. Additional Information 

The following provides additional information regarding 
minimization of impacts and compliance with existing 
general Conditions: 

a. Permittees are reminded of the existing General 
Condition No.6 which prohibits the use of unsuitable 
material. Organic debris, building waste, asphalt, car 
bodies, and trash are not suitable material. Also, General 
Condition 12 requires appropriate erosion and sediment 
controls (i.e. all fills must be permanently stabilize? to 

·-· i 



Natioriwide 14 Pennit Summary 
' 

ccntiguous to tidal waters are located landward of the high tide 
line (i.e., spring high tide line). 

Open water: For purposes of the NWPs, an open water is any 
area that in a year with normal patterns of precipitation has water 
flowing or standing above ground to the extent that an ordinary 
high water mark can be determined. Aquatic vegetation within 
the area of standing or flowing water is either non-emergent, 
sparse, or absent. Vegetated shallows are considered to be open 
waters. Examples of"open waters" include rivers, streams, 
lakes, and ponds. 

Ordinary High Water Mark: An ordinary high water mark is a 
line on the shore established by the fluctuations of water and 
indicated by physical characteristics, or by other appropriate 
means that consider the characteristics of the surrounding areas 
(see 33 CFR 328.3(e)). 

Perennial stream: A perennial stream has flowing water year
round during a typical year. The water table is located above the 
stream bed for most of the year. Groundwater is the primary 
source of water for stream flow. Runoff from rainfall is a 
supplemental source of water for stream flow. 

Practicable: Available and capable of being done after taking 
into consideration cost, existing technology, and logistics in light 
of overall project purposes. 

Pre-construction notification: A request submitted by the 
project proponent to the Corps for confirmation that a particular 
activity is authorized by nationwide permit. The request may be 
a permit application, letter, or similar document that includes 
information about the proposed work and it~ anticipated 
environmental effects. Pre-construction notification may be 
required by the terms and conditions of a nationwide permit, or 
by regional conditions. A pre-construction notification may be 
voluntarily submitted in cases where pre-construction 
notification is not required and the project proponent wants 
confirmation that the activity is authorized by nationwide permit. 

Preservation: The removal of a threat to, or preventing the 
decline of, aquatic resources by an action in or near those 
aquatic resources. This term includes activities commonly 
associated with the protection and maintenance of aquatic 
resources through the implementation of appropriate legal and 
physical mechanisms. Preservation does not result in a gain of 
aquatic resource area or functions. 

Re-establishment: The manipulation of the physical, chemical, 
or biological characteristics of a site with the goal of returning 
natural/historic functions to a former aquatic resource. Re
establishment results in rebuilding a former aquatic resource and 
results in a gain in aquatic resource area. 

Rehabilitation: The manipulation of the physical, chemical, or 
biological characteristics of a site with the goal of repairing 
natural/historic functions to a degraded aquatic resource. 
Rehabilitation results in a gain in aquatic resource function, but 
does not result in a gain in aquatic resource area. 

Restoration: The manipulation of the physical, chemical, or 
biological characteristics of a site with the goal of returning 
natural/historic functions to a former or degraded aquatic 
resource. For the purpose of tracking net gains in aquatic 

. resource area, restoration is divided into two categories: re
establishment and rehabilitation. 
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Riffle and pool complex: Riffle and pool complexes are special 
aquatic sites under the 404(b)(l) Guidelines. Riffle and pool 
complexes sometimes characterize steep gradient sections of 
streams. Such stream sections are recognizable by their 
hydraulic characteristics. The rapid movement of water over a 
course substrate in riffles results in a rough flow, a turbulent 
surface, and high dissolved oxygen levels in the water. Pools are 
deeper areas associated with riffles. A slower stream velocity, a 
streaming flow, a smooth surface, and a finer substrate 
characterize pools. 

Riparian areas: Riparian areas are lands adjacent to streams, 
lakes, and estuarine-marine shorelines. Riparian areas are 
transitional between terrestrial and aquatic ecosystems, through 
which surface and subsurface hydrology connects waterbodies 
with their adjacent uplands. Riparian areas provide a variety of 
ecological functions an.d services and help improve or maintain 
local water quality. (See general condition 20.) 

Shellfish seeding: The placement of shellfish seed and/or 
suitable substrate to increase shellfish production. Shellfish seed 
consists of immature individual shellfish or individual shellfish 
attached to shells or shell fragments (i.e., spat on shell). Suitable 
substrate may consist of shellfish shells, shell fragments, or other 
appropriate materials placed into waters for shellfish habitat. 

Single and complete project: The term "single and complete 
project" is defined at 33 CFR 330.2(i) as the total project 
proposed or accomplished by one owner/developer or 
partnership or other association of owners/developers. A single 
and complete project must have independent utility (see 
definition). For linear projects, a "single and complete project" is 
all crossings of a single water of the United States (i.e., a single 
waterbody) at a specific location. For linear projects crossing a 
single waterbody several times at separate imd distant locations, 
each crossing is considered a single and complete project. 
However, individual channels in a braided stream or river, or 
individual arms of a large, irregularly shaped wetland or lake, 
etc., are not separate waterbodies, and crossings of such features 
cannot be considered separately. 

Storm water management: Stormwater management is the 
mechanism for controlling stormwater runoff for the purposes of 
reducing downstream erosion, water quality degradation, and 
flooding and mitigating the adverse effects of changes in land 
use on the aquatic environment. 

Stormwa:ter management facilities: Stormwater management 
facilities are those facilities, including but not limited to, 
stormwater retention and detention ponds and best management 
practices, which retain water for a period oftime to control 
runoff and/or improve the quality (i.e., by reducing the 
concentration of nutrients, sediments, hazardous substances and 
other pollutants) of stormwater runoff. 

Stream bed: The substrate of the stream channel between the 
ordinary high water marks. The substrate may be bedrock or 
inorganic particles that range in size from clay to boulders. 
Wetlands contiguous to the stream bed, but outside of the 
ordinary high water marks, are not considered part of the stream 
bed. · 

Stream channelization: The manipulation of a stream's course, 
condition, capacity, or location that causes more than minimal 
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EXECUTIVE SUMMARY 

The State of California Department of Transportation (Department) authorized Ninyo & Moore 

to conduct an aerially deposited lead (ADL) site investigation (SI) at the State Route 74 (SR-74) 

and Interstate 5 (I-5) interchange in the city of San Juan Capistrano. (site). Work was conducted 

in general accordance with the Department Contract No. 12A1139, Task Order 

No. 12-0E3101-45 (TO 45), dated December 16, 2010. It is our understanding that the Depart-

ment is planning construction of a new traffic interchange to replace the existing SR-74 and I-5 

interchange by widening three ramps, adding a northbound loop on ramp, and reconfiguring the 

northbound off ramp and the Del Obispo Street intersection.  

An ADL site investigation was performed under Ninyo & Moore’s Contract Number 12A1139 in 

association with the Department.  

This investigation was performed to evaluate the presence of lead in soil resulting from the com-

bustion of leaded fuel from freeway traffic. Data collected during this investigation were used to 

develop recommendations for the potential reuse or disposal of soil excavated from the site and 

to inform the Department of potential health and safety issues concerning the presence of lead in 

soil for workers at the site during construction activities. 

Ninyo & Moore collected 91 soil samples from twenty-six borings at the site. Eleven of the 

91 samples contained a total lead concentration greater than or equal to 50 milligrams per kilo-

gram (mg/kg) and less than 1,000 mg/kg and were subsequently analyzed for soluble lead in 

accordance with the Waste Extraction Test (WET) using citric acid as the extractant. Five of the 

results were above 5.0 milligrams per liter (mg/l) and the five samples were subsequently ana-

lyzed for soluble lead by the WET using deionized water as the extractant and in accordance 

with the Toxicity Characteristic Leaching Procedure (TCLP). The results of the soluble lead 

analyses using deionized water as the extractant were below 1.5 mg/l and the TCLP results were 

below 5.0 mg/l. Ten samples were analyzed for pH. The pH levels ranged from 4.4 to 9.0. One 

sample (B20-0.5) collected at the surface level had a pH level of 4.4. This soil will be classified 

as hazardous as it is greater than the California Environmental Protection Agency (Cal-EPA) De-

partment of Toxic Substances Control (DTSC) lower limit of 5.0. 
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Our recommendations for soil reuse on site are based on the guidelines set forth by the DTSC 

Lead Variance issued to the Department on June 30, 2009 (DTSC Variance). Laboratory analyti-

cal results for lead were compared to the guidelines of the DTSC Variance for potential reuse of 

the soil as fill within the Department right-of-way (ROW). 

Our recommendations for off-site disposal were based on the comparison of lead concentrations 

in soil samples to the California Health and Safety Code thresholds and Title 40 Code of Federal 

Regulations (CFR) 261.24 thresholds. 

Based on the analytical results, the on-site reuse and the off-site disposal recommendations are 

summarized below.  

Recommendations for Soil for Reuse by the Department 

Soil at the site can be reused on site with the following restrictions:  

• Scenario A: Soil associated with boring B20 in the surface layer (from surface to 0.5 
feet below ground surface[bgs]) between station numbers 512+45.00 and 513+19.35, 
including the entire width of the excavation should be classified as hazardous and dis-
posed at a Class 1 disposal site in accordance with Title 22 California Code of 
Regulations requirements. This soil cannot be re-used. The remaining soil in the surface 
layer (surface to 0.5 feet bgs) may be reused on site if it is placed a minimum of 5 feet 
above the maximum water table elevation and covered with at least 1 foot of non-
hazardous soil. The remaining soil from the 1.5 to 4-foot layers combined (0.5 to 4 feet 
bgs) has no restrictions based on total and soluble lead concentrations.  

• Scenario B: Soil in the surface and 1.5-foot layers combined (surface to 1.5 feet bgs) 
has no restrictions based on total and soluble lead concentrations. The remaining soil 
from the 3 and 4-foot layers combined (1.5 to 4 feet bgs) also has no restrictions based 
on total and soluble lead concentrations.  

• Scenario C: Soil in the surface to 3-foot layers combined (surface to 3 feet bgs) has no 
restrictions based on total and soluble lead concentrations. The remaining soil from the 
4 foot layer (3 to 4 feet bgs) also has no restrictions based on total and soluble lead con-
centrations. 

• Scenario D: Soil in the layers combined (surface to 4 feet bgs) has no restrictions based 
on total and soluble lead concentrations.  
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Recommendations for Soil to be Disposed Off Site  

If the Department elects to dispose the soil off site, the following restrictions apply:  

• Scenario A: The soil in the surface layer (surface to 0.5 feet bgs) is classified as hazard-
ous and should be disposed at a Class 1 disposal site in accordance with Title 22 
California Code of Regulations (CCR) requirements. The remaining soil from the 1.5 to 
4-foot layers combined (0.5 to 4 feet bgs) is classified as non-hazardous and may be dis-
posed off site with no restrictions based on total and soluble lead.  

• Scenario B: Soil in the surface and 1.5-foot layer combined (surface to 1.5 feet bgs) is 
classified as non-hazardous and may be disposed off site with no restrictions based on 
total and soluble lead. The remaining soil from the 3-foot and 4-foot layers combined 
(1.5 to 4 feet bgs) is also classified as non-hazardous and may be disposed off site with 
no restrictions based on total and soluble lead.  

• Scenario C: Soil in the surface to 3-foot layers combined (surface to 3 feet bgs) is clas-
sified as non-hazardous and may be disposed off site with no restrictions based on total 
and soluble lead. The remaining soil from the 4-foot layer (3 to 4-feet bgs) is also classi-
fied as non-hazardous and may be disposed off site with no restrictions based on total 
and soluble lead. 

• Scenario D: Soil in the layers combined (surface to 4-feet bgs) is classified as non-
hazardous and may be disposed off site with no restrictions based on total and soluble 
lead. 

The Department should notify the contractors performing the construction activities that 

hazardous concentrations of lead are present in on-site soil. Appropriate health and safety 

measures should be taken to minimize the potential exposure to lead. 
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1. INTRODUCTION 

The State of California Department of Transportation (Department) authorized Ninyo & Moore 

to conduct an aerially deposited lead (ADL) site investigation (SI) at the State Route 74 (SR-74) 

and Interstate 5 (I-5) interchange in the city of San Juan Capistrano, California (site; Figure 1). 

Work was conducted in general accordance with the Department Contract No. 12A1139, Task 

Order No. 12-0E3101-45 (TO 45), dated December 16, 2010.  

1.1. Project Description and Objective 

It is our understanding that the Department is planning to construct a new traffic interchange 

to replace the existing SR-74/I-5 interchange in the city of San Juan Capistrano, widening 

three ramps, adding a northbound loop on ramp, and reconfiguring the northbound off ramp 

and the Del Obispo Street intersection. This report has been prepared by Ninyo & Moore to 

document the results of a study to evaluate the potential presence of ADL along the unpaved 

shoulder and slope in the areas of the site. Twenty-six borings were hand augered at the site 

(Figure 2). 

1.2. Scope of Work 

Ninyo & Moore performed the tasks described in the following sections. 

1.2.1. Prefield Activities 

Prefield activities included: 

• Preparing a site specific health and safety plan (HSP). 

• Marking boring locations at the site. 

• Notifying Underground Service Alert (USA) that Ninyo & Moore would be ad-
vancing soil borings in the area (USA ticket number A10140349). 

• Preparing a project schedule, and coordinating work with subcontractors.  
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1.2.2. Soil Sampling 

Soil sampling was conducted on January 20 and 21, 2011. Twenty-six sampling loca-

tions (B1 to B26) were chosen, as shown on Figure 2. One boring at each sampling 

location was advanced and sampled using a hand auger. Four soil samples were at-

tempted for collection from depths of surface to ½ foot, 1½ to 2, 2½ to 3, and 3½ to 4 

feet below ground surface (bgs) at each boring location.  

1.2.3. Laboratory Analysis 

Ninyo & Moore submitted the soil samples under chain-of-custody protocol to Ad-

vanced Technology Laboratories (ATL) of Signal Hill, California; a laboratory certified 

by the State of California Department of Health Services Environmental Laboratory Ac-

creditation Program. 

1.2.4. Global Positioning System (GPS) Surveying 

Approximate latitude and longitude (North American Datum 83) of sampling locations 

were recorded with a handheld GPS unit (GeoXT, Trimble). The latitude and longitude 

data for each boring are presented on Table 1. 

1.2.5. Report Preparation 

This report was prepared in general accordance with Department Contract No. 12A1139 

and TO 45, dated December 16, 2010. 

1.3. Previous Site Investigations 

Ninyo & Moore has not performed previous subsurface investigations at this site. In addi-

tion, the Department has not notified Ninyo & Moore of previous investigations performed 

at the site. 
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2. BACKGROUND 

The Department obtained a variance (V09 HQSCD006) from the California Environmental Pro-

tection Agency (Cal-EPA), Department of Toxic Substances Control (DTSC), on June 30, 2009 

(DTSC Variance). The DTSC Variance allows for conditional reuse of lead-impacted soil within 

the Department right-of-way (ROW). Background information regarding the source of ADL and 

the reuse or disposal of lead-impacted soil is discussed in the following sections. 

2.1. Aerially Deposited Lead in Soil 

Analyses for lead in soil along highways throughout the state of California have revealed 

that lead is commonly present along the shoulders of the highways as a result of automobile 

exhaust containing lead from the combustion of leaded gasoline. Elevated concentrations of 

lead are commonly found in the upper 2 feet of soil. Lead concentrations in soil are depend-

ent on many variables; but in general, are a function of the age of the highway and the 

volume of traffic using the highway (DTSC, 2009). 

2.2. Hazardous Waste Classification Criteria 

Soil that exceeds the following limitations may be classified as hazardous waste with respect 

to lead concentrations: 

• The soil contains more than 1,000 milligrams per kilogram (mg/kg) total lead, exceed-
ing the Total Threshold Limit Concentration (TTLC) for California hazardous waste 
(Title 22 California Code of Regulations [CCR], Section 66261.24); 

• The soil contains more than 5.0 milligrams per liter (mg/l) citric acid-extractable lead, 
exceeding the Soluble Threshold Limit Concentration (STLC) for California hazardous 
waste (Title 22 CCR, Section 66261.24); 

• The soil contains more than 5.0 mg/l leachable lead using the Toxicity Characteristic 
Leaching Procedure (TCLP), exceeding the maximum concentration for the toxicity 
characteristic of the Resource, Conservation, and Recovery Act (RCRA; Title 40 Code 
of Federal Regulations [CFR] 261.24); or 

• The soil pH is less than or equal to 2.0 or greater than or equal to 12.5, which exceeds 
the limits for the corrosivity characteristic of RCRA hazardous waste (40CFR 261.22) 
and California hazardous waste (Title 22 CCR, Section 66261.22). 
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2.3. DTSC Variance 

In accordance with the DTSC Variance, soil that is subject to the guidelines presented below 

may be reused within the Department ROW. A chart presenting the different ADL soil type 

classifications is included in Appendix A. 

2.3.1. Reuse – Condition 1 

Soil containing less than 1.5 mg/l extractable lead by the Waste Extraction Test (WET) 

using de-ionized water as the extractant (WET-DI) and less than or equal to 1,411 

mg/kg total lead (United States Environmental Protection Agency [EPA] Method 

6010B) may be used as fill in the Department ROW provided the soil is placed a mini-

mum of 5 feet above the maximum level of the water table and covered with at least 

1 foot of non-hazardous soil. 

2.3.2. Reuse – Condition 2 

Soil containing greater than or equal to 1.5 mg/l but less than 150 mg/l, extractable lead 

by WET-DI method, or more than 1,411 mg/kg total lead but less than 3,397 mg/kg total 

lead, may be used as fill in the Department ROW provided the soil is placed a minimum 

of 5 feet above the maximum level of the water table and protected from infiltration by 

a paved structure that will be maintained by the Department. 

2.3.3. Reuse – Condition 3 

Lead-contaminated soil with a pH less than 5.5 but greater than 5.0 shall only be used as 

fill material under the paved portion of the roadway. Lead-contaminated soil with a pH 

at or less than 5.0 shall be managed as a hazardous waste. 

2.4. Criteria for Disposal of Soil Not Intended for Reuse On Site 

If the Department elects to reuse soil within the Department ROW that has been excavated 

during construction activities, the soil may be classified either as hazardous waste or non-

hazardous waste. The distinction is based on the total and soluble lead concentrations com-

pared to the TTLC and STLC criteria. As mentioned in Section 2.2, the TTLC for total lead 
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is 1,000 mg/kg and the STLC for citric acid extractable lead is 5.0 mg/l. Waste containing 

lead concentrations in excess of or equal to those listed must be disposed at a Class I haz-

ardous waste disposal facility pursuant to State of California regulations. 

3. INVESTIGATION METHODS 

The investigation activities are described in the following subsections and were conducted in 

general accordance with the TO that was approved by the Department prior to beginning the field 

activities. 

3.1. Health and Safety Plan (HSP) 

A site-specific HSP dated January 11, 2011, was prepared by Ninyo & Moore and submitted 

to the Department for approval prior to commencing field work.  

3.2. Utility Clearance 

The boring locations were described to USA during the notification at least 2 working days 

prior to conducting the soil sampling. USA marked the member utilities known to be in the 

vicinity of the boring locations.  

3.3. Hand-Auger Sampling 

The field work was conducted on January 20 and 21, 2011. The boring locations were ap-

proved by the Department Task Order Manager and are shown on the attached Figure 2. 

Four samples were attempted for collection from each of the twenty-six boreholes at depths 

of 0 to ½ foot, 1½ to 2, 2½ to 3, and 3½ to 4 feet bgs unless refusal was encountered. The 

depths reached for each boring are presented on Table 1. 

Samples were placed into new, 4-ounce, glass jars; capped with Teflon-coated plastic lids; 

labeled; placed in a resealable plastic bag; and stored in a cooler. The sampling equipment 

was decontaminated between each boring. Soil samples were transferred under chain-of-
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custody (COC) protocol to ATL within 24 hours of collection. In accordance with the TO, 

soil sample homogenization was performed in the laboratory. 

Hand augering was conducted by Ninyo & Moore personnel. 

3.4. Investigative-Derived Wastes 

Soil cuttings generated by hand-auger drilling were returned to their corresponding bore-

holes after collection of soil samples. Decontamination water was transported to Ninyo & 

Moore’s Irvine office and placed in a drum pending chemical characterization. Based on the 

analytical result of the decontamination water sample (non-detect), the decontamination wa-

ter was subsequently disposed in the sanitary sewer. 

3.5. Laboratory Analyses 

Once the samples were received by ATL, the samples were homogenized and analyzed for 

the following: 

• Ninety-one soil samples were analyzed for total lead using EPA Method 6010B;  

• Eleven of the soil samples contained a total lead concentration greater than or equal to 
50 mg/kg and less than 1,000 mg/kg and were subsequently analyzed for soluble lead 
by the WET using citric acid for comparison to the STLC; 

• Five of the soil samples contained a soluble lead concentration greater than or equal to 
5.0 mg/l and were therefore analyzed for soluble lead by the WET using de-ionized wa-
ter for comparison to the STLC and soluble lead by TCLP.  

• Approximately 10 percent of the soil samples (10 samples) were analyzed for pH using 
EPA Method 9045. 

• One sample of the decontamination water was analyzed for total lead using EPA 
Method 6010B. 

4. ANALYTICAL RESULTS 

The results of this investigation are described in the following subsections. The analytical results 

of lead and pH are summarized in Table 1, and the sampling locations with their corresponding 
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data are shown on Figures 3 through 7. Laboratory reports and COC records are included in Ap-

pendix B. 

4.1. Total Lead 

Ninety-one samples were analyzed for total lead. The maximum total lead concentration was 

580 mg/kg. The minimum total lead concentration was less than the laboratory practical 

quantitation limit of 5.0 mg/kg (Table 1).  

The decontamination water sample did not contain a reportable concentration of lead. 

4.2. Soluble Lead – Citric Acid 

Eleven of the ninety-one samples contained total lead at a concentration greater than or 

equal to 50 mg/kg and less than 1,000 mg/kg and were subsequently analyzed for soluble 

lead using a citric acid extraction. The maximum reported concentration was 24 mg/l. The 

minimum reported concentration was 0.72 mg/l. 

4.3. Soluble Lead – Deionized Water 

Five of the eleven samples analyzed using the WET contained soluble lead at a concentra-

tion greater than or equal to 5.0 mg/l and were subsequently analyzed for soluble lead using 

deionized water extraction. Concentrations were less than the laboratory practical quantita-

tion limit of 0.25 mg/l. 

4.4. Soluble Lead – TCLP 

Five of the eleven samples analyzed using the WET contained soluble lead at a concentra-

tion greater than or equal to 5.0 mg/l or contained a total lead concentration greater than 

1,000 mg/kg and were subsequently analyzed for soluble lead by the TCLP Method. The 

maximum reported concentration was 0.72 mg/l. The minimum reported concentration was 

less than the laboratory practical quantitation limit of 0.25 mg/l. 
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4.5. pH 

Approximately 10 percent of the samples collected (10 samples) were analyzed for pH. The 

maximum pH level was 9.0 and the minimum pH level was 4.4. The surface soil sample 

from boring B20 has a pH value of 4.4 which is below the lower limit of 5.0 specified in the 

DTSC Variance.  

5. STATISTICAL EVALUATION 

The following subsections describe the statistical methods used to evaluate the lead data set for 

the site.  

Because sample B20-0.5 contained a pH value of 4.4, the soil associated with this sample will be 

removed as hazardous and disposed at a Class 1 disposal site in accordance with Title 22 Cali-

fornia Code of Regulations requirements. This soil cannot be re-used. Therefore, the data 

associated with this sample was removed from the data set prior to statistical evaluation. Rec-

ommendations for soil associated with sample B20-0.5 are provided separately. 

5.1. Statistical Evaluation Methods 

The analytical results were evaluated statistically to recommend the appropriate method of 

on-site reuse or off-site disposal of excavated soil. Prior to performing statistical calcula-

tions, concentrations below the laboratory reporting limit were assigned values equal to half 

the reporting limit. Statistical methods were applied to the data set to evaluate: 

• The total lead data population distribution; 

• The one-sided upper confidence limits (UCLs) of the means of the total lead concentra-
tions; and 

• If there is an acceptable correlation between total and soluble lead concentrations that 
would allow prediction of soluble lead concentrations based on calculated UCLs. 

5.2. Population Distribution 

A test for population distribution is necessary in order to apply the appropriate evaluation 

methods when estimating the UCLs on the total lead means. When evaluating the distribu-
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tion of total lead concentrations, total lead data are treated as one data set. Distribution was 

evaluated in accordance with EPA SW-846, Chapter Nine (1986) by comparing the mean to 

the variance of the total lead data sets. If the mean is greater than the variance, the data set is 

normally distributed and no transformation is performed. If the mean is less than the vari-

ance, the data set is transformed using an arcsine conversion. If the mean is approximately 

equal to the variance, the data set is transformed using a square-root conversion. A histo-

gram of the data is presented in Appendix D. 

5.3. Upper Confidence Limits 

The UCLs are used to address the uncertainty associated with estimating the true mean con-

centration of a population. As more data become available for a given site, the uncertainty of 

the estimate of a true statistical mean decreases and the UCLs move closer to the true mean 

of the population. 

For this project, a 90 percent UCL is calculated for soil to be reused on site, while a 95 per-

cent UCL is calculated for soil to be disposed off site. As described in Section 2.3.2, the 

maximum 90 percent UCL allowed for soil reuse on site is 3,397 mg/kg. A total lead concen-

tration above 1,000 mg/kg is classified as hazardous for soil not reused on site, 

corresponding to a 95 percent UCL greater than or equal to 1,000 mg/kg. 

One-sided 90 and 95 percent UCLs of the true mean are defined as values that, when calcu-

lated repeated for randomly drawn subsets of data, equal or exceed the true mean 90 and 

95 percent of the time, respectively. The following equation (EPA, 1986) was used to calcu-

late the UCLs: 

S UCL = x + tp sqrt(n) 

Where: 

x = sample mean 
tp = student’s t for a one-tailed confidence interval and a probability of p 
S = standard deviation 
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N = number of samples 
 

The samples in this study were collected using a systematic random sampling approach. 

SW-846 Chapter Nine indicates that statistical transformation should be used if the data set 

is not normally distributed and that statistical evaluations should be performed on the trans-

formed scale. The data for this project are not normally distributed and therefore must be 

transformed using the arcsine function. 

Transformation using the arcsine function is accomplished by calculating the arcsine of the 

concentration normalized to the maximum concentration in the population. That is: 

xiyi = arcsine xmax

Where: 

yi = transformed value sample mean 
xi = reported concentration 
xmax = maximum concentration reported for the data set 

 

The final result is transformed back to a concentration by multiplying the sine of the trans-

formed number by the maximum concentration: 

zi = xmax sin yi

In order to evaluate four of the possible soil excavation depth scenarios, several different 

UCLs for total lead concentrations were calculated: 

• Scenario A – surface soil (0 to ½ foot) and underlying subsurface soil (½ foot to 4 feet 
bgs) 

• Scenario B – the upper 1½ feet (0 to 1½ feet) and the underlying subsurface soil (1½ to 
4 feet) 

• Scenario C – the upper 3 feet (0 to 3 feet) and the underlying subsurface soil (3 to 4 
feet) 

• Scenario D – the entire 4-foot soil column 
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Results of this exercise are presented in Appendix C and are shown graphically on the block 

diagrams presented in Appendix F. 

5.4. Regression Analysis 

A linear regression analysis is used to create a soluble lead prediction model for use with the 

90 and 95 percent UCLs. A line fit to the data using the equation: 

y = mx + b 

Where: 

y = soluble lead by WET-citric acid, mg/l 
x = total lead concentration, mg/kg 
b = y-intercept 
m = slope 
 

r x stslope = ss

Where: 

r = correlation coefficient 
st = standard deviation of the total lead concentrations 
ss = standard deviation of the soluble lead concentrations 

 

The linear equation from the regression is used to predict soluble lead concentrations for the 

statistical total lead UCLs. The integrity of the equation is directly related to ‘r,’ the correla-

tion coefficient, which should be greater than or equal to 0.8. 

A regression analysis was performed for this data set and the correlation coefficient was 

0.93. The regression analysis is included as Appendix E. 

6. CONCLUSIONS 

The analyses of the data indicate that the surface layer tends to have the highest concentrations of 

total lead, followed by the 1½-foot layer, then the 3-foot layer, and then the 4-foot layer. Assum-
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ing the soil has not been disturbed since construction of the routes in the site vicinities, concen-

trations of total lead would be expected to decrease with depth.  

7. RECOMMENDATIONS 

Based on the findings of this study, recommendations are summarized on block diagrams in Ap-

pendix F and discussed below. 

7.1. Recommendations for Soil for Reuse by the Department 

Soil at the site can be reused on site with the following restrictions:  

• Scenario A: Soil associated with boring B20 in the surface layer between station num-
bers 512+45.00 and 513+19.35, including the entire width of the excavation should be 
classified as hazardous and disposed at a Class 1 disposal site in accordance with Title 
22 California Code of Regulations requirements. This soil cannot be re-used. The re-
maining soil in the surface layer may be reused on site if it is placed a minimum of 5 
feet above the maximum water table elevation and covered with at least 1 foot of non-
hazardous soil. The remaining soil from the 1.5 to 4-foot layers combined has no re-
strictions based on total and soluble lead concentrations.  

• Scenario B: Soil in the surface and 1.5-foot layers combined has no restrictions based 
on total and soluble lead concentrations. The remaining soil from the 3 and 4-foot layers 
combined also has no restrictions based on total and soluble lead concentrations. 

• Scenario C: Soil in the surface to 3-foot layers combined has no restrictions based on 
total and soluble lead concentrations. The remaining soil from the 4 foot layer also has 
no restrictions based on total and soluble lead concentrations. 

• Scenario D: Soil in the layers combined has no restrictions based on total and soluble 
lead concentrations.  

7.2. Recommendations for Soil to be Disposed Off Site  

If the Department elects to dispose the soil off site, the following restrictions apply:  

• Scenario A: The soil in the surface layer is classified as hazardous and should be dis-
posed at a Class 1 disposal site in accordance with Title 22 CCR requirements. The 
remaining soil from the 1.5 to 4-foot layers combined is classified as non-hazardous and 
may be disposed off site with no restrictions based on total and soluble lead.  
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• Scenario B: Soil in the surface and 1.5-foot layer combined is classified as non-
hazardous and may be disposed off site with no restrictions based on total and soluble 
lead. The remaining soil from the 3-foot and 4-foot layers combined is also classified as 
non-hazardous and may be disposed off site with no restrictions based on total and 
soluble lead.  

• Scenario C: Soil in the surface to 3-foot layers combined is classified as non-hazardous 
and may be disposed off site with no restrictions based on total and soluble lead. The 
remaining soil from the 4-foot layer is also classified as non-hazardous and may be dis-
posed off site with no restrictions based on total and soluble lead. 

• Scenario D: Soil in the layers combined is classified as non-hazardous and may be dis-
posed off site with no restrictions based on total and soluble lead. 

The Department should notify the contractors performing the construction activities that 

hazardous concentrations of lead are present in on-site soil. Appropriate health and safety 

measures should be taken to minimize the potential exposure to lead. 

8. HEALTH EFFECTS OF LEAD 

Concentrations of lead in soil at the site represent a potential threat to the health of site workers 

performing earthwork activities. 

Lead in its element form is a heavy, ductile, soft, gray metal. The permissible exposure limit for 

lead is 0.05 milligrams per cubic meter in air based on an eight-hour time-weighted average. The 

immediately dangerous to life and health exposure limit is 100 mg/m3 as established by the Na-

tional Institute of Occupational Safety and Health. Exposure may produce several symptoms 

including weakness, eye irritation, facial pallor, pale eyes, lassitude, insomnia, anemia, tremors, 

malnutrition, constipation, paralysis of the wrists and ankles, abdominal pain, colic, nephropathy, 

encephalopathy, gingival lead line, hypertension, anorexia, and weight loss. Target organs are the 

central nervous system, kidneys, eyes, blood, gingival tissue, and the gastrointestinal tract. 

Because of the potential hazard from exposure to lead-contaminated soil, a lead HSP should be 

prepared by a Certified Industrial Hygienist (CIH). In addition, all site workers (earthwork) 

should have completed a training program meeting the requirements of 29 CFR/910.120 and 

8 CCR 1532.1. The plan developed by the CIH should include a hazard analysis, dust control 
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measures, air monitoring, signage, work practices, emergency response plans, personal protective 

equipment, decontamination, and documentation. 

9. LIMITATIONS 

The services outlined in this report have been conducted in a manner generally consistent with 

current regulatory guidelines. No warranty, expressed or implied, is made regarding the profes-

sional opinions presented in this report. Ninyo & Moore’s opinions are based on an analysis of 

observed conditions and on information obtained from third parties. It is likely that variations in 

soil conditions may exist. 

The samples collected and chemically analyzed and the observations made are believed to be 

representative of the general area evaluated; however, conditions can vary significantly between 

sampling locations. The interpretations and opinions contained in this report are based on the re-

sults of laboratory tests and analyses intended to detect the presence and measure the 

concentration of selected chemical or physical constituents in samples collected from the site. 

The analyses have been conducted by an independent laboratory certified by the State of Califor-

nia to conduct such analyses. Ninyo & Moore has no involvement in, or control over, such 

analyses and has no means of confirming the accuracy of laboratory results. Ninyo & Moore, 

therefore, disclaims any responsibility for inaccuracy in such laboratory results. 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 

designed to completely represent any aspect of the project described herein. Ninyo & Moore 

should be contacted if the reader wants any additional information, or has questions regarding 

content, interpretations presented, or completeness of this document. Opinions and judgments 

expressed herein, which are based on our understanding and interpretation of current regulatory 

standards, should not be construed as legal opinions. 

For individuals with sensory disabilities, this document is available in alternate formats upon re-

quest. For any questions regarding this document, please call or write Wayne Chiou, 
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Environmental Engineering, 3347 Michelson Drive, Suite 100, Irvine, California 92612-1692. 

Phone Number (949) 724-2221. 
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10. REFERENCES 

Department of Toxic Substance Control (DTSC), 2009, Variance (V69HQSCD006), dated 
June 30. 

 

207384045 R ADL.doc 19



SR-74/I-5 Interchange
San Juan Capistrano, California
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Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH Latitude Longitude

B1-0.5 0.5 1/20/2011 21 9.0 6132434.77459 2129796.25011
B1-1.5 1.5 1/20/2011 10
B1-3 3 1/20/2011 ND <5.0
B1-4 4 1/20/2011 ND <5.0

B2-0.5 0.5 1/20/2011 25 6132386.62508 2129938.63354
B2-1.5 1.5 1/20/2011 22
B2-3 3 1/20/2011 8.2
B2-4 4 1/20/2011 25

B3-0.5 0.5 1/20/2011 16 6132334.82943 2130089.20882
B3-1.5 1.5 1/20/2011 8.5
B3-3 3 1/20/2011 11 8.2

B4-0.5 0.5 1/20/2011 10 6132281.77095 2130263.70619
B4-1.5 1.5 1/20/2011 42
B5-0.5 0.5 1/20/2011 120 4.0 6132209.00129 2130421.96249
B5-1.5 1.5 1/20/2011 5.3
B5-3 3 1/20/2011 ND <5.0
B5-4 4 1/20/2011 9.1

B6-0.5 0.5 1/20/2011 78 3.4 6132155.82110 2130576.00425
B6-1.5 1.5 1/20/2011 190 6.6 ND<0.25 0.27
B6-3 3 1/20/2011 84 1.8

B7-0.5 0.5 1/20/2011 51 0.72 6132084.82075 213078.46831
B7-1.5 1.5 1/20/2011 ND <5.0
B7-3 3 1/20/2011 ND <5.0
B7-4 4 1/20/2011 ND <5.0

B8-0.5 0.5 1/20/2011 50 1.5 6132333.18272 2129886.94952
B8-1.5 1.5 1/20/2011 ND <5.0 5.0
B8-3 3 1/20/2011 ND <5.0
B8-4 4 1/20/2011 ND <5.0

B9-0.5 0.5 1/20/2011 39 6132367.85337 2129699.71985
B9-1.5 1.5 1/20/2011 12
B10-0.5 0.5 1/20/2011 580 24 ND<0.25 0.72 6132400.76289 2129445.85295
B10-1.5 1.5 1/20/2011 7.1
B11-0.5 0.5 1/20/2011 33 7.6 613425.92892 2129230.91623
B11-1.5 1.5 1/20/2011 ND <5.0
B11-3 3 1/20/2011 ND <5.0
B11-4 4 1/20/2011 ND <5.0

B12-0.5 0.5 1/20/2011 29 6132436.61551 2129072.19650
B12-1.5 1.5 1/20/2011 ND <5.0
B12-3 3 1/20/2011 ND <5.0
B12-4 4 1/20/2011 ND <5.0

B13-0.5 0.5 1/20/2011 ND <5.0 6132442.85868 2128911.45036
B13-1.5 1.5 1/20/2011 7.4
B13-3 3 1/20/2011 ND <5.0
B13-4 4 1/20/2011 ND <5.0

B14-0.5 0.5 1/20/2011 42 6132444.83765 2128687.43158
B14-1.5 1.5 1/20/2011 ND <5.0
B14-3 3 1/20/2011 ND <5.0
B14-4 4 1/20/2011 ND <5.0 7.6

B15-0.5 0.5 1/21/2011 380 14 ND<0.25 0.39 6132467.05862 2128685.97426
B15-1.5 1.5 1/21/2011 ND <5.0
B15-3 3 1/21/2011 5.5
B15-4 4 1/21/2011 7.5

B16-0.5 0.5 1/21/2011 110 12 ND<0.25 0.28 6132496.46312 2128676.36554
B16-1.5 1.5 1/21/2011 ND <5.0
B16-3 3 1/21/2011 7.6 6.9
B16-4 4 1/21/2011 12

B17-0.5 0.5 1/21/2011 10 6132491.04139 2128876.98309
B17-1.5 1.5 1/21/2011 24
B17-3 3 1/21/2011 20
B17-4 4 1/21/2011 40

TABLE 1 – SOIL ANALYTICAL RESULTS – AERIALLY DEPOSITED LEAD, pH, 
AND GPS COORDINATES
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Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH Latitude Longitude

TABLE 1 – SOIL ANALYTICAL RESULTS – AERIALLY DEPOSITED LEAD, pH, 
AND GPS COORDINATES

B18-0.5 0.5 1/21/2011 40 6132526.83566 2128865.95566
B18-1.5 1.5 1/21/2011 5.4
B18-3 3 1/21/2011 ND <5.0
B18-4 4 1/20/2011 ND <5.0

B19-0.5 0.5 1/21/2011 15 6.8 6132509.95586 2129204.28376
B19-1.5 1.5 1/21/2011 15
B19-3 3 1/21/2011 ND <5.0
B19-4 4 1/21/2011 ND <5.0

B20-0.5* 0.5 1/21/2011 ND <5.0 4.4 6132544.57780 2129114.42134
B20-1.5 1.5 1/21/2011 5.2
B20-3 3 1/21/2011 ND <5.0
B20-4 4 1/21/2011 ND <5.0

B21-0.5 0.5 1/21/2011 19 6132259.59780 2128925.89785
B21-1.5 1.5 1/21/2011 ND <5.0 7.4
B21-3 3 1/21/2011 ND <5.0
B21-4 4 1/21/2011 ND <5.0

B22-0.5 0.5 1/21/2011 25 6132264.09364 2129096.01458
B22-1.5 1.5 1/21/2011 ND <5.0
B22-3 3 1/21/2011 17

B23-0.5 0.5 1/21/2011 6.6 6132245.87860 2129267.66667
B23-1.5 1.5 1/21/2011 ND <5.0
B23-3 3 1/21/2011 ND <5.0
B23-4 4 1/21/2011 ND <5.0

B24-0.5 0.5 1/21/2011 310 17 ND<0.25 0.28 6132226.79885 2129447.00136
B24-1.5 1.5 1/21/2011 7.8
B25-0.5 0.5 1/21/2011 9.5 6132216.96785 2129531.23155
B25-1.5 1.5 1/21/2011 5.5
B25-3 3 1/21/2011 ND <5.0
B25-4 4 1/21/2011 19 6.4

B26-0.5 0.5 1/21/2011 75 4.0 6132197.99002 2129681.40291
B26-1.5 1.5 1/21/2011 26

580 24 ND<0.25 0.72 9.0
31.6 8.1 ND<0.25 0.390 6.9

ND<5.0 0.72 ND<0.25 ND<0.25 4.4
1411(1) 5(2) 1.5(3) 5(4) 5(5)

W-1 1/21/2011 ND<0.25
Notes:
mg/kg – milligrams per kilogram
mg/l – milligrams per liter
TTLC – total lead for comparison to the Total Threshold Limit Concentration
WET – Waste Extraction Test
WET-citric – soluble lead by WET using citric acid for comparison to the Soluble Threshold Limit Concentration
WET-DI – soluble lead by WET using deionized water for comparison to the Soluble Threshold Limit Concentration
TCLP – soluble lead by the Toxicity Characteristic Leaching Procedure
ND − not detected above reporting limits presented in Appendix B
1 − Limit specified in addendum to Variance issued by the Department of Toxic Substance Control to Caltrans (DTSC)
Variance, September  22, 2000; Addendum, December 2002; Addendum June 2008)
2 − Soluble Threshold Limit Concentration for California Hazardous Waste (California Code of Regulations [CCR] Title 22, Section 66261.24)
3 − Limit Specified by DTSC Variance
4 − Maximum concentration for the TCLP of Resource, Conservation, and Recovery Act (RCRA) hazardous 
waste (CCR Title 22, Section 66216.24)
5 − Minimum value specified by DTSC variance
* Data removed as hot spot and not used in statistics.

Decontamination Water (mg/l)

Maximum
Average

Minimum
Regulatory Limits

207384045 T ADL.xls 2



I 
I 

lJ.. 

REFERENCE: 2D08 THOMAS GUIDE FOR LOS ANGELES/ ORANGE COUNTIES, STREET GUIDE AND DIRECTORY 

SCALE IN FEET 

0 2400 4800 

NOTE: DIMENBIONB,IliRECTlONB AND LOCATIONS ARE APPROXIMATIE 

SITE LOCATION 

PROJECT NO. DATE SR-74/1-5 INTERCHANGE 

207384045 3/11 SAN JUAN CAPISTRANO, CALIFORNIA 

CAPI 

8 

FIGURE 

1 



i§J BORING 

SCALE IN FEET 
BORING LOCATIONS FIGURE 

0 350 700 
NOTE; DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE. 

SR-74/1-5 INTERCHANGE 
SAN JUAN CAPISTRANO, CALIFORNIA 

PROJECT NO. 

3/11 

DATE 

207384045 2 



Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B23-0.5 0.5 1/21/2011 6.6
B23-1.5 1.5 1/21/2011 ND <5.0
B23-3 3 1/21/2011 ND <5.0
B23-4 4 1/21/2011 ND <5.0

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B22-0.5 0.5 1/21/2011 25
B22-1.5 1.5 1/21/2011 ND <5.0
B22-3 3 1/21/2011 17

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B24-0.5 0.5 1/21/2011 310 17 ND<0.25 0.28
B24-1.5 1.5 1/21/2011 7.8



Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B9-0.5 0.5 1/20/2011 39
B9-1.5 1.5 1/20/2011 12

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l) pH

B20-0.5 0.5 1/21/2011 ND <5.0 4.4
B20-1.5 1.5 1/21/2011 5.2
B20-3 3 1/21/2011 ND <5.0
B20-4 4 1/21/2011 ND <5.0

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l) pH

B18-0.5 0.5 1/21/2011 40
B18-1.5 1.5 1/21/2011 5.4
B18-3 3 1/21/2011 ND <5.0
B18-4 4 1/20/2011 ND <5.0

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B16-0.5 0.5 1/21/2011 110 12 ND<0.25 0.28
B16-1.5 1.5 1/21/2011 ND <5.0
B16-3 3 1/21/2011 7.6 6.9
B16-4 4 1/21/2011 12

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B10-0.5 0.5 1/20/2011 580 24 ND<0.25 0.72
B10-1.5 1.5 1/20/2011 7.1

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B19-0.5 0.5 1/21/2011 15 6.8
B19-1.5 1.5 1/21/2011 15
B19-3 3 1/21/2011 ND <5.0
B19-4 4 1/21/2011 ND <5.0

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B11-0.5 0.5 1/20/2011 33 7.6
B11-1.5 1.5 1/20/2011 ND <5.0
B11-3 3 1/20/2011 ND <5.0
B11-4 4 1/20/2011 ND <5.0

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B17-0.5 0.5 1/21/2011 10
B17-1.5 1.5 1/21/2011 24
B17-3 3 1/21/2011 20
B17-4 4 1/21/2011 40

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B15-0.5 0.5 1/21/2011 380 14 ND<0.25 0.39
B15-1.5 1.5 1/21/2011 ND <5.0
B15-3 3 1/21/2011 5.5
B15-4 4 1/21/2011 7.5

Sample Depth
(feet)

Sample
Date

TTLC
(mg/kg)

citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B8-0.5 0.5 1/20/2011 50 1.5
B8-1.5 1.5 1/20/2011 ND <5.0 5.0
B8-3 3 1/20/2011 ND <5.0
B8-4 4 1/20/2011 ND <5.0



Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l) pH

B21-0.5 0.5 1/21/2011 19
B21-1.5 1.5 1/21/2011 ND <5.0 7.4
B21-3 3 1/21/2011 ND <5.0
B21-4 4 1/21/2011 ND <5.0

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l) pH

B14-0.5 0.5 1/20/2011 42
B14-1.5 1.5 1/20/2011 ND <5.0
B14-3 3 1/20/2011 ND <5.0
B14-4 4 1/20/2011 ND <5.0 7.6

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l) pH

B13-0.5 0.5 1/20/2011 ND <5.0
B13-1.5 1.5 1/20/2011 7.4
B13-3 3 1/20/2011 ND <5.0
B13-4 4 1/20/2011 ND <5.0

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B12-0.5 0.5 1/20/2011 29
B12-1.5 1.5 1/20/2011 ND <5.0
B12-3 3 1/20/2011 ND <5.0
B12-4 4 1/20/2011 ND <5.0



Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B6-0.5 0.5 1/20/2011 78 3.4
B6-1.5 1.5 1/20/2011 190 6.6 ND<0.25 0.27
B6-3 3 1/20/2011 84 1.8

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l) pH

B2-0.5 0.5 1/20/2011 25
B2-1.5 1.5 1/20/2011 22
B2-3 3 1/20/2011 8.2
B2-4 4 1/20/2011 25

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B4-0.5 0.5 1/20/2011 10
B4-1.5 1.5 1/20/2011 42

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B3-0.5 0.5 1/20/2011 16
B3-1.5 1.5 1/20/2011 8.5
B3-3 3 1/20/2011 11 8.2

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l) pH

B5-0.5 0.5 1/20/2011 120 4.0
B5-1.5 1.5 1/20/2011 5.3
B5-3 3 1/20/2011 ND <5.0
B5-4 4 1/20/2011 9.1

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l) pH

B25-0.5 0.5 1/21/2011 9.5
B25-1.5 0.5 1/21/2011 5.5
B25-3 1.5 1/21/2011 ND <5.0
B25-4 3 1/21/2011 19 6.4

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B26-0.5 0.5 1/21/2011 75 4.0
B26-1.5 1.5 1/21/2011 26

Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B1-0.5 0.5 1/20/2011 21 9.0
B1-1.5 1.5 1/20/2011 10
B1-3 3 1/20/2011 ND <5.0
B1-4 4 1/20/2011 ND <5.0



Sample
Sample
Depth
(feet)

Sample
Date

TTLC
(mg/kg)

WET-
citric
(mg/l)

WET-DI
(mg/l)

TCLP
(mg/l)

pH

B7-0.5 0.5 1/20/2011 51 0.72
B7-1.5 1.5 1/20/2011 ND <5.0
B7-3 3 1/20/2011 ND <5.0
B7-4 4 1/20/2011 ND <5.0
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AERIALLY DEPOSITED LEAD SOIL MANAGEMENT CHART 
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AERIALLY DEPOSITED LEAD SOIL MANAGEMENT 

SOLUBLE TOTAL LEAD SOIL 
LEAD (mg/1) (mglkg) TYPE 

HANDLING 

CALIFORNIA TESTING 
STLC TTLC X Non-hazardous Waste. Notify and require Lead Compliance Plan for worker safety. 
<5.0 <1000 

1 000 - 1411 and 
Y1 DI WET < 1.5 mg/1 Hazardous Waste. Variance applies - cover with minimum 1 foot of clean soil.* 

1411 - 3397 and 
Y2 Hazardous Waste. Variance applies - cover with pavement structure.* 

DI WET < 150 mg/1 

1000 - 3397 but Surplus Z2 Hazardous Waste - Surplus. Dispose at Class 1 disposal site. 

> 3397 or 
1000-3397 & Z2 Hazardous Waste - not reusable under Variance. Dispose at Class 1 disposal site. 

DI WET > 150 mg/1 
STLC TTLC 
>5.0 < 1411 and Yl Hazardous Waste. Variance applies- cover with minimum of 1 foot of clean soil.* 

DI WET < 1.5 mg/1 
1411 - 3397 and Y2 Hazardous Waste. Variance applies - cover with pavement structure.* 

DIWET < 150mgll 
< 3397 and 

Dl WET < 150 mgll Z2 Hazardous Waste- Surplus. Dispose at Class 1 disposal site. 
but Surplus 

> 3397 or 
Z2 Hazardous Waste - not reusable under Variance. Dispose at Class 1 disposal site. 

DI WET > 150 mgll 

FEDERAL TESTING 
. 

J . .. 

TCLP 
> 5.0 mg/1 

N/A Z3 
RCRA Hazardous Waste 
Dispose at Class 1 disposal site as a RCRA waste regardless ofTTLC and STLC results. 

*Note: For hazardous waste levels oflead- if pH is less than 5.5 soil must be placed under a pavement structure. If pH is less than 5.0 variance can 
not be used and the soil must be disposed as Z-2 material. 

~ 

;., 
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February 11 , 20 I I 

Beth Padgett 

Ninyo & Moore 

475 Goddard Suite 200 

Irvine, CA 92618 

TEL: (949) 678-0842 

FAX: (949) 753-7071 

RE: EA OE31 01,207384045 

Attention: Beth Padgett 

ELAP No.: 1838 
NELAP No.:02107CA 

CSDLAC No.: 10196 

ORELAP No.: CA300003 

Workorder No.: 115904 

Enclosed are the results for sample(s) received on January 20, 2011 by Advanced Technology 
Laboratories. The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the oppottunity to service the needs of yoW' company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Ed~riguez 
Laboratory Director 

The cover letter and the case narrative are an integral part of this analytical report and cannot be reproduced in part or 
in its entirety without written permission from the client and Advanced Technology Laboratories. 

Advanced Technology 
Laboratories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

11-Feb-11Date:Advanced Technology Laboratories

Project: EA 0E3101, 207384045
CLIENT: Ninyo & Moore

Lab Order: 115904
Work Order Sample Summary

Lab Sample ID Client Sample ID Collection DateMatrix Date Received

Contract No:

Date Reported

115904-001A B1-0.5 1/20/2011 10:10:00 AM 1/20/2011 2/11/2011Soil

115904-002A B1-1.5 1/20/2011 10:15:00 AM 1/20/2011 2/11/2011Soil

115904-003A B1-3 1/20/2011 10:18:00 AM 1/20/2011 2/11/2011Soil

115904-004A B1-4 1/20/2011 10:23:00 AM 1/20/2011 2/11/2011Soil

115904-005A B2-0.5 1/20/2011 10:30:00 AM 1/20/2011 2/11/2011Soil

115904-006A B2-1.5 1/20/2011 10:34:00 AM 1/20/2011 2/11/2011Soil

115904-007A B2-3 1/20/2011 10:35:00 AM 1/20/2011 2/11/2011Soil

115904-008A B2-4 1/20/2011 10:37:00 AM 1/20/2011 2/11/2011Soil

115904-009A B3-0.5 1/20/2011 10:42:00 AM 1/20/2011 2/11/2011Soil

115904-010A B3-1.5 1/20/2011 10:44:00 AM 1/20/2011 2/11/2011Soil

115904-011A B3-3 1/20/2011 10:47:00 AM 1/20/2011 2/11/2011Soil

115904-012A B4-0.5 1/20/2011 11:04:00 AM 1/20/2011 2/11/2011Soil

115904-013A B4-1.5 1/20/2011 11:08:00 AM 1/20/2011 2/11/2011Soil

115904-014A B5-0.5 1/20/2011 11:18:00 AM 1/20/2011 2/11/2011Soil

115904-015A B5-1.5 1/20/2011 11:21:00 AM 1/20/2011 2/11/2011Soil

115904-016A B5-3 1/20/2011 11:25:00 AM 1/20/2011 2/11/2011Soil

115904-017A B5-4 1/20/2011 11:28:00 AM 1/20/2011 2/11/2011Soil

115904-018A B6-0.5 1/20/2011 11:33:00 AM 1/20/2011 2/11/2011Soil

115904-019A B6-1.5 1/20/2011 11:37:00 AM 1/20/2011 2/11/2011Soil

115904-020A B6-3 1/20/2011 11:45:00 AM 1/20/2011 2/11/2011Soil

115904-021A B7-0.5 1/20/2011 11:55:00 AM 1/20/2011 2/11/2011Soil

115904-022A B7-1.5 1/20/2011 11:59:00 AM 1/20/2011 2/11/2011Soil

115904-023A B7-3 1/20/2011 12:04:00 PM 1/20/2011 2/11/2011Soil

115904-024A B7-4 1/20/2011 12:08:00 PM 1/20/2011 2/11/2011Soil

115904-025A B14-0.5 1/20/2011 1:33:00 PM 1/20/2011 2/11/2011Soil

115904-026A B14-1.5 1/20/2011 1:36:00 PM 1/20/2011 2/11/2011Soil

115904-027A B14-3 1/20/2011 1:40:00 PM 1/20/2011 2/11/2011Soil

115904-028A B14-4 1/20/2011 1:44:00 PM 1/20/2011 2/11/2011Soil

115904-029A B13-0.5 1/20/2011 1:52:00 PM 1/20/2011 2/11/2011Soil
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045
CLIENT: Ninyo & Moore

Lab Order: 115904
Work Order Sample Summary

Lab Sample ID Client Sample ID Collection DateMatrix Date Received

Contract No:

Date Reported

115904-030A B13-1.5 1/20/2011 1:56:00 PM 1/20/2011 2/11/2011Soil

115904-031A B13-3 1/20/2011 1:59:00 PM 1/20/2011 2/11/2011Soil

115904-032A B13-4 1/20/2011 2:05:00 PM 1/20/2011 2/11/2011Soil

115904-033A B12-0.5 1/20/2011 2:15:00 PM 1/20/2011 2/11/2011Soil

115904-034A B12-1.5 1/20/2011 2:20:00 PM 1/20/2011 2/11/2011Soil

115904-035A B12-3 1/20/2011 2:25:00 PM 1/20/2011 2/11/2011Soil

115904-036A B12-4 1/20/2011 2:30:00 PM 1/20/2011 2/11/2011Soil

115904-037A B11-0.5 1/20/2011 2:36:00 PM 1/20/2011 2/11/2011Soil

115904-038A B11-1.5 1/20/2011 2:40:00 PM 1/20/2011 2/11/2011Soil

115904-039A B11-3 1/20/2011 2:48:00 PM 1/20/2011 2/11/2011Soil

115904-040A B11-4 1/20/2011 2:51:00 PM 1/20/2011 2/11/2011Soil

115904-041A B10-0.5 1/20/2011 2:55:00 PM 1/20/2011 2/11/2011Soil

115904-042A B10-1.5 1/20/2011 2:58:00 PM 1/20/2011 2/11/2011Soil

115904-043A B9-0.5 1/20/2011 3:08:00 PM 1/20/2011 2/11/2011Soil

115904-044A B9-1.5 1/20/2011 3:12:00 PM 1/20/2011 2/11/2011Soil

115904-045A B8-0.5 1/20/2011 3:20:00 PM 1/20/2011 2/11/2011Soil

115904-046A B8-1.5 1/20/2011 3:24:00 PM 1/20/2011 2/11/2011Soil

115904-047A B8-3 1/20/2011 3:28:00 PM 1/20/2011 2/11/2011Soil

115904-048A B8-4 1/20/2011 3:31:00 PM 1/20/2011 2/11/2011Soil
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

11-Feb-11Date:Advanced Technology Laboratories

Project: EA 0E3101, 207384045
CLIENT: Ninyo & Moore

Lab Order: 115904
CASE NARRATIVE

Analytical Comments for EPA 6010B

Samples 115904-002A-DUP, 115904-012A-DUP, 115904-042A-DUP and 115934-004A-DUP, RPD 
for Sample Duplicate (DUP) is outside criteria; however, the Laboratory Control Sample (LCS) 
validated the analytical batch.

Page 3 of 62
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B1-0.5
Collection Date: 1/20/2011 10:10:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-001A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 121 0.11 1/26/2011 12:26 PM

PH
EPA 9045C

Analyst: CBBRunID: WETCHEM_110126A R129193QC Batch: PrepDate:

pH 0.10 pH Units 19.0 0.10 1/26/2011

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B1-1.5
Collection Date: 1/20/2011 10:15:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-002A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 110 0.11 1/26/2011 12:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B1-3
Collection Date: 1/20/2011 10:18:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-003A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 12:30 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

7 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B1-4
Collection Date: 1/20/2011 10:23:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-004A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 12:31 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B2-0.5
Collection Date: 1/20/2011 10:30:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-005A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 125 0.11 1/26/2011 12:31 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B2-1.5
Collection Date: 1/20/2011 10:34:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-006A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 122 0.11 1/26/2011 12:32 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B2-3
Collection Date: 1/20/2011 10:35:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-007A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 18.2 0.11 1/26/2011 12:33 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B2-4
Collection Date: 1/20/2011 10:37:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-008A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 125 0.11 1/26/2011 12:35 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B3-0.5
Collection Date: 1/20/2011 10:42:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-009A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 116 0.11 1/26/2011 12:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B3-1.5
Collection Date: 1/20/2011 10:44:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-010A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 18.5 0.11 1/26/2011 12:37 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B3-3
Collection Date: 1/20/2011 10:47:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-011A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 111 0.11 1/26/2011 12:37 PM

PH
EPA 9045C

Analyst: CBBRunID: WETCHEM_110126A R129193QC Batch: PrepDate:

pH 0.10 pH Units 18.2 0.10 1/26/2011

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B4-0.5
Collection Date: 1/20/2011 11:04:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-012A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126A 69974QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 110 0.11 1/26/2011 12:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B4-1.5
Collection Date: 1/20/2011 11:08:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-013A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 142 0.11 1/26/2011 12:44 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B5-0.5
Collection Date: 1/20/2011 11:18:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-014A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1120 0.11 1/26/2011 12:45 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110203A 70118QC Batch: PrepDate: 1/29/2011

Lead 0.25 mg/L 14.0 0.21 2/3/2011 12:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B5-1.5
Collection Date: 1/20/2011 11:21:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-015A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 15.3 0.11 1/26/2011 12:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B5-3
Collection Date: 1/20/2011 11:25:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-016A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 12:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

20 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B5-4
Collection Date: 1/20/2011 11:28:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-017A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 19.1 0.11 1/26/2011 12:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

21 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B6-0.5
Collection Date: 1/20/2011 11:33:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-018A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 178 0.11 1/26/2011 12:48 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110203A 70118QC Batch: PrepDate: 1/29/2011

Lead 0.25 mg/L 13.4 0.21 2/3/2011 12:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

22 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B6-1.5
Collection Date: 1/20/2011 11:37:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-019A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1190 0.11 1/26/2011 12:49 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VVRunID: AA2_110210A R129813QC Batch: PrepDate:

Lead 0.25 mg/L 1ND 0.21 2/10/2011 10:24 AM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110203A 70118QC Batch: PrepDate: 1/29/2011

Lead 0.25 mg/L 16.6 0.21 2/3/2011 12:17 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

EPA3010A

RunID: AA2_110208E 70456QC Batch: PrepDate: 2/7/2011

Lead 0.25 mg/L 10.27 0.21 2/8/2011 04:28 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

23 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B6-3
Collection Date: 1/20/2011 11:45:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-020A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 184 0.11 1/26/2011 12:49 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110203A 70118QC Batch: PrepDate: 1/29/2011

Lead 0.25 mg/L 11.8 0.21 2/3/2011 12:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

24 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B7-0.5
Collection Date: 1/20/2011 11:55:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-021A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 151 0.11 1/26/2011 12:50 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110203A 70118QC Batch: PrepDate: 1/29/2011

Lead 0.25 mg/L 10.72 0.21 2/3/2011 12:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

25 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B7-1.5
Collection Date: 1/20/2011 11:59:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-022A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 12:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

26 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B7-3
Collection Date: 1/20/2011 12:04:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-023A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 12:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

27 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B7-4
Collection Date: 1/20/2011 12:08:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-024A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 12:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

28 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B14-0.5
Collection Date: 1/20/2011 1:33:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-025A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 142 0.11 1/26/2011 12:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

29 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B14-1.5
Collection Date: 1/20/2011 1:36:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-026A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 12:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

30 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B14-3
Collection Date: 1/20/2011 1:40:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-027A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 12:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

31 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B14-4
Collection Date: 1/20/2011 1:44:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-028A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 12:59 PM

PH
EPA 9045C

Analyst: CBBRunID: WETCHEM_110126A R129193QC Batch: PrepDate:

pH 0.10 pH Units 17.6 0.10 1/26/2011

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

32 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B13-0.5
Collection Date: 1/20/2011 1:52:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-029A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

33 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B13-1.5
Collection Date: 1/20/2011 1:56:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-030A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 17.4 0.11 1/26/2011 01:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

34 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B13-3
Collection Date: 1/20/2011 1:59:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-031A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

35 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B13-4
Collection Date: 1/20/2011 2:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-032A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126B 69975QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

36 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B12-0.5
Collection Date: 1/20/2011 2:15:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-033A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 129 0.11 1/26/2011 01:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

37 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B12-1.5
Collection Date: 1/20/2011 2:20:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-034A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

38 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B12-3
Collection Date: 1/20/2011 2:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-035A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

39 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B12-4
Collection Date: 1/20/2011 2:30:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-036A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

40 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B11-0.5
Collection Date: 1/20/2011 2:36:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-037A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 133 0.11 1/26/2011 01:13 PM

PH
EPA 9045C

Analyst: CBBRunID: WETCHEM_110126A R129193QC Batch: PrepDate:

pH 0.10 pH Units 17.6 0.10 1/26/2011

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

41 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B11-1.5
Collection Date: 1/20/2011 2:40:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-038A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

42 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B11-3
Collection Date: 1/20/2011 2:48:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-039A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

43 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B11-4
Collection Date: 1/20/2011 2:51:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-040A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:15 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B10-0.5
Collection Date: 1/20/2011 2:55:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-041A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1580 0.11 1/26/2011 01:16 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VVRunID: AA2_110210A R129813QC Batch: PrepDate:

Lead 0.25 mg/L 1ND 0.21 2/10/2011 10:24 AM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110203A 70118QC Batch: PrepDate: 1/29/2011

Lead 2.5 mg/L 1024 2.1 2/3/2011 12:19 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

EPA3010A

RunID: AA2_110208E 70456QC Batch: PrepDate: 2/7/2011

Lead 0.25 mg/L 10.72 0.21 2/8/2011 04:29 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B10-1.5
Collection Date: 1/20/2011 2:58:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-042A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 17.1 0.11 1/26/2011 01:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B9-0.5
Collection Date: 1/20/2011 3:08:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-043A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 139 0.11 1/26/2011 01:21 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B9-1.5
Collection Date: 1/20/2011 3:12:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-044A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 112 0.11 1/26/2011 01:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B8-0.5
Collection Date: 1/20/2011 3:20:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-045A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 150 0.11 1/26/2011 01:23 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110203A 70118QC Batch: PrepDate: 1/29/2011

Lead 0.25 mg/L 11.5 0.21 2/3/2011 12:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B8-1.5
Collection Date: 1/20/2011 3:24:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-046A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:24 PM

PH
EPA 9045C

Analyst: CBBRunID: WETCHEM_110126A R129193QC Batch: PrepDate:

pH 0.10 pH Units 15.0 0.10 1/26/2011

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

50 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B8-3
Collection Date: 1/20/2011 3:28:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-047A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

51 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B8-4
Collection Date: 1/20/2011 3:31:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115904

Lab ID: 115904-048A

DF

Advanced Technology Laboratories Print Date: 11-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:25 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

11-Feb-11Date:Advanced Technology Laboratories

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: MB-69974A

Batch ID: 69974 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129188

SeqNo: 2094490

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.198

Sample ID: LCS-69974

Batch ID: 69974 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 129188

SeqNo: 2094491

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 95.5 80 1205.0 0.1976238.846

Sample ID: 115904-002A-DUP

Batch ID: 69974 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B1-1.5

RunNo: 129188

SeqNo: 2094501

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 10.32 12444.310

Sample ID: 115904-002A-MS

Batch ID: 69974 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B1-1.5

RunNo: 129188

SeqNo: 2094502

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 91.8 34 1265.0 10.32239.800

Sample ID: MB-69974B

Batch ID: 69974 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129188

SeqNo: 2094503

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: 115904-012A-DUP

Batch ID: 69974 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B4-0.5

RunNo: 129188

SeqNo: 2094514

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 10.30 21.88.277

Sample ID: 115904-012A-MS

Batch ID: 69974 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B4-0.5

RunNo: 129188

SeqNo: 2094515

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 112 34 1265.0 10.30289.277

Sample ID: 115904-012A-MSD

Batch ID: 69974 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B4-0.5

RunNo: 129188

SeqNo: 2094516

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 103 34 126 205.0 10.30 289.3 7.85267.431

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: MB-69975A

Batch ID: 69975 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129189

SeqNo: 2094544

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-69975

Batch ID: 69975 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 129189

SeqNo: 2094545

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 110 80 1205.0 0276.036

Sample ID: 115904-022A-DUP

Batch ID: 69975 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B7-1.5

RunNo: 129189

SeqNo: 2094556

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 2.247 02.503

Sample ID: 115904-022A-MS

Batch ID: 69975 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B7-1.5

RunNo: 129189

SeqNo: 2094557

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 88.0 34 1265.0 2.247222.229

Sample ID: MB-69975B

Batch ID: 69975 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129189

SeqNo: 2094558

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: 115904-032A-DUP

Batch ID: 69975 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B13-4

RunNo: 129189

SeqNo: 2094569

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1.991 02.011

Sample ID: 115904-032A-MS

Batch ID: 69975 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B13-4

RunNo: 129189

SeqNo: 2094570

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 83.0 34 1265.0 1.991209.398

Sample ID: 115904-032A-MSD

Batch ID: 69975 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B13-4

RunNo: 129189

SeqNo: 2094571

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 78.5 34 126 205.0 1.991 209.4 5.52198.145

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: MB-69976A

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129190

SeqNo: 2094572

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-69976

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 129190

SeqNo: 2094573

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 90.9 80 1205.0 0227.276

Sample ID: 115904-042A-DUP

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B10-1.5

RunNo: 129190

SeqNo: 2094584

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 7.103 11425.775

Sample ID: 115904-042A-MS

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B10-1.5

RunNo: 129190

SeqNo: 2094585

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 93.3 34 1265.0 7.103240.472

Sample ID: MB-69976B

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129190

SeqNo: 2094586

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: 115934-004A-DUP

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 129190

SeqNo: 2094597

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 5.529 32.57.675

Sample ID: 115934-004A-MS

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 129190

SeqNo: 2094598

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 83.8 34 1265.0 5.529215.039

Sample ID: 115934-004A-MSD

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 129190

SeqNo: 2094599

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 73.5 34 126 205.0 5.529 215.0 12.7189.366

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_DI

Sample ID: MB-70503A

Batch ID: R129813 TestNo: WET DI/ EPA Analysis Date: 2/10/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 129813

SeqNo: 2107803

MBLKSampType: TestCode: 7420_DI

Lead 0.25ND

Sample ID: LCS-70503

Batch ID: R129813 TestNo: WET DI/ EPA Analysis Date: 2/10/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 129813

SeqNo: 2107804

LCSSampType: TestCode: 7420_DI

Lead 5.000 98.9 80 1200.25 04.943

Sample ID: 115975-011A-DUP

Batch ID: R129813 TestNo: WET DI/ EPA Analysis Date: 2/10/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129813

SeqNo: 2107810

DUPSampType: TestCode: 7420_DI

Lead 200.25 0.4641 2.210.454

Sample ID: 115975-011A-MS

Batch ID: R129813 TestNo: WET DI/ EPA Analysis Date: 2/10/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129813

SeqNo: 2107811

MSSampType: TestCode: 7420_DI

Lead 5.000 93.4 70 1300.25 0.46415.135

Sample ID: 115975-011A-MSD

Batch ID: R129813 TestNo: WET DI/ EPA Analysis Date: 2/10/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129813

SeqNo: 2107812

MSDSampType: TestCode: 7420_DI

Lead 5.000 102 70 130 200.25 0.4641 5.135 8.055.565

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_ST

Sample ID: MB-70118A

Batch ID: 70118 TestNo: WET/ EPA 74 Analysis Date: 2/3/2011

Prep Date: 1/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 129523

SeqNo: 2101758

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-70118

Batch ID: 70118 TestNo: WET/ EPA 74 Analysis Date: 2/3/2011

Prep Date: 1/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 129523

SeqNo: 2101759

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 102 80 1200.25 05.085

Sample ID: 115998-001A-DUP

Batch ID: 70118 TestNo: WET/ EPA 74 Analysis Date: 2/3/2011

Prep Date: 1/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129523

SeqNo: 2101771

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 0.4861 3.440.470

Sample ID: 115998-001A-MS

Batch ID: 70118 TestNo: WET/ EPA 74 Analysis Date: 2/3/2011

Prep Date: 1/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129523

SeqNo: 2101772

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 95.6 80 1200.25 0.48615.265

Sample ID: 115998-001A-MSD

Batch ID: 70118 TestNo: WET/ EPA 74 Analysis Date: 2/3/2011

Prep Date: 1/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129523

SeqNo: 2101773

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 97.9 80 120 200.25 0.4861 5.265 2.155.379

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_TC

Sample ID: MB-70456

Batch ID: 70456 TestNo: EPA 1311/ 74 Analysis Date: 2/8/2011

Prep Date: 2/7/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 129742

SeqNo: 2106428

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-70406A TCLP

Batch ID: 70456 TestNo: EPA 1311/ 74 Analysis Date: 2/8/2011

Prep Date: 2/7/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 129742

SeqNo: 2106429

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-70456

Batch ID: 70456 TestNo: EPA 1311/ 74 Analysis Date: 2/8/2011

Prep Date: 2/7/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 129742

SeqNo: 2106430

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 93.0 80 1200.25 00.930

Sample ID: 116111-001A-DUP

Batch ID: 70456 TestNo: EPA 1311/ 74 Analysis Date: 2/8/2011

Prep Date: 2/7/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129742

SeqNo: 2106434

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.2363 13.00.269

Sample ID: 116111-001A-MS

Batch ID: 70456 TestNo: EPA 1311/ 74 Analysis Date: 2/8/2011

Prep Date: 2/7/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129742

SeqNo: 2106435

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 101 70 1300.25 0.23632.760

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_TC

Sample ID: 116111-001A-MSD

Batch ID: 70456 TestNo: EPA 1311/ 74 Analysis Date: 2/8/2011

Prep Date: 2/7/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129742

SeqNo: 2106436

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 101 70 130 200.25 0.2363 2.760 0.07892.762

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values

62 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115904

ANALYTICAL QC SUMMARY REPORT
TestCode: 9045_S

Sample ID: 115934-022A-DUP

Batch ID: R129193 TestNo: EPA 9045C Analysis Date: 1/26/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 129193

SeqNo: 2094681

DUPSampType: TestCode: 9045_S

pH 200.10 6.880 6.207.320

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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SITE: 
SR-74 and 1-5 Interchange 

LABORATORY: San Juan Capistrano, California CONSULTANT: 
Advanced Technology Laboratories EA OE3101 Ninyo & Moore ~ 
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Special Instructions: 

Homogonize the samples ' 
If total lead is <1,000 mg/kg, but >/=50 mg/kg, run STLC WET test (c itric acid extraction EPA Method 7000 series) 
If STLC WET>/= 5 mg/1, run STLC-01 (01 extraction EPA Method 7000 series) ..~!'ft. 

If total lead is >/=1 ,000 mg/kg or STLC W ET >/=5 mg/1, run TCLP (EPA Method 7000 ser ies for leachable lead ) ~ 
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SITE: 

LABORATORY: ,, : ma:: ::: : 3 ~' ten CONSULTANT: 
Advanced Technology Laboratories 

Project Number~840~ Ninyo & Moore 
3275 Walnut Avenue 475 Goddard, Suite 200 

~ 
Signal Hill, CA 90807 Tfl; -_lfr Irvine, CA 92618 

(562) 989-4045/ fax (562) 989-4040 (949) 753-7070/lax (949) 753-7071 

Special Instructions: 
Homogenize the samples 
If total lead is <1,000 mg/kg, but >/=50 mg/kg, run STLC WET test (citric acid extraction EPA Method 7000 series) 

' If STLC WET>/= 5 mg/1, run STLC-01 (01 extract ion EPA Method 7000 series) 

If total lead is >/=1,000 mg/kg or S T LC WET >/=5 mg/1, run T CLP (EPA M ethod 7000 series f o r leach able lead) 
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Febmary 17, 2011 

Beth Padgett 

Ninyo & Moore 

475 Goddard Suite 200 

Irvine, CA 92618 

TEL: (949) 678-0842 

FAX: (949)753-7071 

RE: EA OE3l 01 , 2073 84045 

Attention: Beth Padgett 

ELAP No.: 1838 
NELAP No.: 02107CA 

CSDLAC No.: 10196 

ORELAP No.: CA300003 

Workorder No.: 115934 

Enclosed are the results for sample(s) received on January 22, 2011 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory ce11ifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

~~~cz 
Laboratory Director 

The cover letter and the case narrative are an integral part of this analytical report and cannot be reproduced in part or 
in its entirety without written permission from the client and Advanced Technology Laboratories. 

Advanced Technology 
Laboratories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

17-Feb-11Date:Advanced Technology Laboratories

Project: EA 0E3101, 207384045
CLIENT: Ninyo & Moore

Lab Order: 115934
Work Order Sample Summary

Lab Sample ID Client Sample ID Collection DateMatrix Date Received

Contract No:

Date Reported

115934-001A B26-0.5 1/21/2011 9:10:00 AM 1/22/2011 2/17/2011Soil

115934-002A B26-1.5 1/21/2011 9:15:00 AM 1/22/2011 2/17/2011Soil

115934-003A B25-0.5 1/21/2011 9:20:00 AM 1/22/2011 2/17/2011Soil

115934-004A B25-1.5 1/21/2011 9:25:00 AM 1/22/2011 2/17/2011Soil

115934-005A B25-3 1/21/2011 9:28:00 AM 1/22/2011 2/17/2011Soil

115934-006A B25-4 1/21/2011 9:33:00 AM 1/22/2011 2/17/2011Soil

115934-007A B24-0.5 1/21/2011 9:40:00 AM 1/22/2011 2/17/2011Soil

115934-008A B24-1.5 1/21/2011 9:44:00 AM 1/22/2011 2/17/2011Soil

115934-009A B23-0.5 1/21/2011 9:53:00 AM 1/22/2011 2/17/2011Soil

115934-010A B23-1.5 1/21/2011 9:57:00 AM 1/22/2011 2/17/2011Soil

115934-011A B23-3 1/21/2011 10:02:00 AM 1/22/2011 2/17/2011Soil

115934-012A B23-4 1/21/2011 10:05:00 AM 1/22/2011 2/17/2011Soil

115934-013A B22-0.5 1/21/2011 10:13:00 AM 1/22/2011 2/17/2011Soil

115934-014A B22-1.5 1/21/2011 10:17:00 AM 1/22/2011 2/17/2011Soil

115934-015A B22-3 1/21/2011 10:21:00 AM 1/22/2011 2/17/2011Soil

115934-016A B21-0.5 1/21/2011 10:35:00 AM 1/22/2011 2/17/2011Soil

115934-017A B21-1.5 1/21/2011 10:39:00 AM 1/22/2011 2/17/2011Soil

115934-018A B21-3 1/21/2011 10:45:00 AM 1/22/2011 2/17/2011Soil

115934-019A B21-4 1/21/2011 10:49:00 AM 1/22/2011 2/17/2011Soil

115934-020A B16-0.5 1/21/2011 11:45:00 AM 1/22/2011 2/17/2011Soil

115934-021A B16-1.5 1/21/2011 11:49:00 AM 1/22/2011 2/17/2011Soil

115934-022A B16-3 1/21/2011 11:53:00 AM 1/22/2011 2/17/2011Soil

115934-023A B16-4 1/21/2011 11:57:00 AM 1/22/2011 2/17/2011Soil

115934-024A B18-0.5 1/21/2011 12:05:00 PM 1/22/2011 2/17/2011Soil

115934-025A B18-1.5 1/21/2011 12:10:00 PM 1/22/2011 2/17/2011Soil

115934-026A B18-3 1/21/2011 12:18:00 PM 1/22/2011 2/17/2011Soil

115934-027A B18-4 1/21/2011 12:26:00 PM 1/22/2011 2/17/2011Soil

115934-028A B20-0.5 1/21/2011 12:36:00 PM 1/22/2011 2/17/2011Soil

115934-029A B20-1.5 1/21/2011 12:40:00 PM 1/22/2011 2/17/2011Soil
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045
CLIENT: Ninyo & Moore

Lab Order: 115934
Work Order Sample Summary

Lab Sample ID Client Sample ID Collection DateMatrix Date Received

Contract No:

Date Reported

115934-030A B20-3 1/21/2011 12:44:00 PM 1/22/2011 2/17/2011Soil

115934-031A B20-4 1/21/2011 12:48:00 PM 1/22/2011 2/17/2011Soil

115934-032A B15-0.5 1/21/2011 12:58:00 PM 1/22/2011 2/17/2011Soil

115934-033A B15-1.5 1/21/2011 1:07:00 PM 1/22/2011 2/17/2011Soil

115934-034A B15-3 1/21/2011 1:11:00 PM 1/22/2011 2/17/2011Soil

115934-035A B15-4 1/21/2011 1:12:00 PM 1/22/2011 2/17/2011Soil

115934-036A B17-0.5 1/21/2011 1:20:00 PM 1/22/2011 2/17/2011Soil

115934-037A B17-1.5 1/21/2011 1:24:00 PM 1/22/2011 2/17/2011Soil

115934-038A B17-3 1/21/2011 1:29:00 PM 1/22/2011 2/17/2011Soil

115934-039A B17-4 1/21/2011 1:33:00 PM 1/22/2011 2/17/2011Soil

115934-040A B19-0.5 1/21/2011 1:45:00 PM 1/22/2011 2/17/2011Soil

115934-041A B19-1.5 1/21/2011 1:48:00 PM 1/22/2011 2/17/2011Soil

115934-042A B19-3 1/21/2011 1:52:00 PM 1/22/2011 2/17/2011Soil

115934-043A B19-4 1/21/2011 1:56:00 PM 1/22/2011 2/17/2011Soil

115934-044A W-1 1/21/2011 3:30:00 PM 1/22/2011 2/17/2011Water
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

17-Feb-11Date:Advanced Technology Laboratories

Project: EA 0E3101, 207384045
CLIENT: Ninyo & Moore

Lab Order: 115934
CASE NARRATIVE

Analytical Comments for EPA 6010B

Samples 115904-042A-DUP, 115934-004A-DUP, 115934-014A-DUP, 115934-024A-DUP, 115934-
034A-DUP and 115934-043A-DUP, RPD for Sample Duplicate (DUP) is outside criteria; however, the 
Laboratory Control Sample (LCS) validated the analytical batch.
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B26-0.5
Collection Date: 1/21/2011 9:10:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-001A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 175 0.11 1/26/2011 01:26 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110204A 70237QC Batch: PrepDate: 2/2/2011

Lead 0.25 mg/L 14.0 0.21 2/4/2011 02:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B26-1.5
Collection Date: 1/21/2011 9:15:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-002A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 126 0.11 1/26/2011 01:26 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B25-0.5
Collection Date: 1/21/2011 9:20:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-003A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 19.5 0.11 1/26/2011 01:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B25-1.5
Collection Date: 1/21/2011 9:25:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-004A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126C 69976QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 15.5 0.11 1/26/2011 01:30 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B25-3
Collection Date: 1/21/2011 9:28:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-005A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:34 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B25-4
Collection Date: 1/21/2011 9:33:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-006A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 119 0.11 1/26/2011 01:35 PM

PH
EPA 9045C

Analyst: CBBRunID: WETCHEM_110126A R129193QC Batch: PrepDate:

pH 0.10 pH Units 16.4 0.10 1/26/2011

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B24-0.5
Collection Date: 1/21/2011 9:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-007A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1310 0.11 1/26/2011 01:36 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

WET

RunID: AA2_110211A 70561QC Batch: PrepDate: 2/9/2011

Lead 0.25 mg/L 1ND 0.21 2/11/2011 12:04 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110204A 70237QC Batch: PrepDate: 2/2/2011

Lead 0.50 mg/L 217 0.41 2/4/2011 02:55 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

EPA3010A

RunID: AA2_110216B 70598QC Batch: PrepDate: 2/10/2011

Lead 0.25 mg/L 10.28 0.21 2/16/2011 10:14 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B24-1.5
Collection Date: 1/21/2011 9:44:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-008A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 17.8 0.11 1/26/2011 01:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B23-0.5
Collection Date: 1/21/2011 9:53:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-009A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 16.6 0.11 1/26/2011 01:39 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B23-1.5
Collection Date: 1/21/2011 9:57:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-010A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B23-3
Collection Date: 1/21/2011 10:02:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-011A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

15 of 62



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B23-4
Collection Date: 1/21/2011 10:05:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-012A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:41 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B22-0.5
Collection Date: 1/21/2011 10:13:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-013A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 125 0.11 1/26/2011 01:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B22-1.5
Collection Date: 1/21/2011 10:17:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-014A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B22-3
Collection Date: 1/21/2011 10:21:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-015A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 117 0.11 1/26/2011 01:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B21-0.5
Collection Date: 1/21/2011 10:35:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-016A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 119 0.11 1/26/2011 01:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B21-1.5
Collection Date: 1/21/2011 10:39:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-017A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:49 PM

PH
EPA 9045C

Analyst: CBBRunID: WETCHEM_110126A R129193QC Batch: PrepDate:

pH 0.10 pH Units 17.4 0.10 1/26/2011

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B21-3
Collection Date: 1/21/2011 10:45:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-018A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B21-4
Collection Date: 1/21/2011 10:49:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-019A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B16-0.5
Collection Date: 1/21/2011 11:45:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-020A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1110 0.11 1/26/2011 01:51 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

WET

RunID: AA2_110211A 70561QC Batch: PrepDate: 2/9/2011

Lead 0.25 mg/L 1ND 0.21 2/11/2011 12:05 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110204A 70237QC Batch: PrepDate: 2/2/2011

Lead 0.50 mg/L 212 0.41 2/4/2011 02:56 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

EPA3010A

RunID: AA2_110216B 70598QC Batch: PrepDate: 2/10/2011

Lead 0.25 mg/L 10.28 0.21 2/16/2011 10:14 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B16-1.5
Collection Date: 1/21/2011 11:49:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-021A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 01:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B16-3
Collection Date: 1/21/2011 11:53:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-022A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 17.6 0.11 1/26/2011 01:52 PM

PH
EPA 9045C

Analyst: CBBRunID: WETCHEM_110126A R129193QC Batch: PrepDate:

pH 0.10 pH Units 16.9 0.10 1/26/2011

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B16-4
Collection Date: 1/21/2011 11:57:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-023A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 112 0.11 1/26/2011 01:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B18-0.5
Collection Date: 1/21/2011 12:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-024A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126D 69977QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 140 0.11 1/26/2011 01:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B18-1.5
Collection Date: 1/21/2011 12:10:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-025A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 15.4 0.11 1/26/2011 02:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B18-3
Collection Date: 1/21/2011 12:18:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-026A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 02:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B18-4
Collection Date: 1/21/2011 12:26:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-027A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 02:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B20-0.5
Collection Date: 1/21/2011 12:36:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-028A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 02:03 PM

PH
EPA 9045C

Analyst: CBBRunID: WETCHEM_110126B R129195QC Batch: PrepDate:

pH 0.10 pH Units 14.4 0.10 1/26/2011

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B20-1.5
Collection Date: 1/21/2011 12:40:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-029A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 15.2 0.11 1/26/2011 02:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B20-3
Collection Date: 1/21/2011 12:44:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-030A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 02:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B20-4
Collection Date: 1/21/2011 12:48:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-031A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 02:06 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B15-0.5
Collection Date: 1/21/2011 12:58:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-032A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1380 0.11 1/26/2011 02:07 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

WET

RunID: AA2_110211A 70561QC Batch: PrepDate: 2/9/2011

Lead 0.25 mg/L 1ND 0.21 2/11/2011 12:06 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: IL

WET

RunID: AA2_110204A 70237QC Batch: PrepDate: 2/2/2011

Lead 0.50 mg/L 214 0.41 2/4/2011 02:58 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

EPA3010A

RunID: AA2_110216B 70598QC Batch: PrepDate: 2/10/2011

Lead 0.25 mg/L 10.39 0.21 2/16/2011 10:15 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B15-1.5
Collection Date: 1/21/2011 1:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-033A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 02:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B15-3
Collection Date: 1/21/2011 1:11:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-034A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 15.5 0.11 1/26/2011 02:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B15-4
Collection Date: 1/21/2011 1:12:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-035A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 17.5 0.11 1/26/2011 02:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B17-0.5
Collection Date: 1/21/2011 1:20:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-036A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 110 0.11 1/26/2011 02:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B17-1.5
Collection Date: 1/21/2011 1:24:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-037A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 124 0.11 1/26/2011 02:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B17-3
Collection Date: 1/21/2011 1:29:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-038A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 120 0.11 1/26/2011 02:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B17-4
Collection Date: 1/21/2011 1:33:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-039A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 140 0.11 1/26/2011 02:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B19-0.5
Collection Date: 1/21/2011 1:45:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-040A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 115 0.11 1/26/2011 02:17 PM

PH
EPA 9045C

Analyst: CBBRunID: WETCHEM_110126B R129195QC Batch: PrepDate:

pH 0.10 pH Units 16.8 0.10 1/26/2011

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B19-1.5
Collection Date: 1/21/2011 1:48:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-041A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 115 0.11 1/26/2011 02:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B19-3
Collection Date: 1/21/2011 1:52:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-042A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 02:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: B19-4
Collection Date: 1/21/2011 1:56:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-043A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: JSD

EPA  3050M

RunID: ICP6_110126E 69978QC Batch: PrepDate: 1/25/2011

Lead 5.0 mg/Kg 1ND 0.11 1/26/2011 02:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

Client Sample ID: W-1
Collection Date: 1/21/2011 3:30:00 PM

Matrix: WATER

Analyses Result Qual Units Date Analyzed

CLIENT: Ninyo & Moore
Lab Order: 115934

Lab ID: 115934-044A

DF

Advanced Technology Laboratories Print Date: 17-Feb-11

PQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA 3010A

RunID: ICP10_110126A 69982QC Batch: PrepDate: 1/25/2011

Lead 0.25 mg/L 1ND 0.0046 1/26/2011 12:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

17-Feb-11Date:Advanced Technology Laboratories

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: MB-69976A

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129190

SeqNo: 2094572

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-69976

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 129190

SeqNo: 2094573

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 90.9 80 1205.0 0227.276

Sample ID: 115904-042A-DUP

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 129190

SeqNo: 2094584

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 7.103 11425.775

Sample ID: 115904-042A-MS

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 129190

SeqNo: 2094585

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 93.3 34 1265.0 7.103240.472

Sample ID: MB-69976B

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129190

SeqNo: 2094586

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: 115934-004A-DUP

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B25-1.5

RunNo: 129190

SeqNo: 2094597

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 5.529 32.57.675

Sample ID: 115934-004A-MS

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B25-1.5

RunNo: 129190

SeqNo: 2094598

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 83.8 34 1265.0 5.529215.039

Sample ID: 115934-004A-MSD

Batch ID: 69976 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B25-1.5

RunNo: 129190

SeqNo: 2094599

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 73.5 34 126 205.0 5.529 215.0 12.7189.366

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: MB-69977A

Batch ID: 69977 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129191

SeqNo: 2094600

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-69977

Batch ID: 69977 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 129191

SeqNo: 2094601

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 102 80 1205.0 0254.595

Sample ID: 115934-014A-DUP

Batch ID: 69977 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B22-1.5

RunNo: 129191

SeqNo: 2094612

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 4.157 86.910.552

Sample ID: 115934-014A-MS

Batch ID: 69977 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B22-1.5

RunNo: 129191

SeqNo: 2094613

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 79.7 34 1265.0 4.157203.381

Sample ID: MB-69977B

Batch ID: 69977 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129191

SeqNo: 2094614

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values

51 of 62



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: 115934-024A-DUP

Batch ID: 69977 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B18-0.5

RunNo: 129191

SeqNo: 2094625

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 40.08 33.356.083

Sample ID: 115934-024A-MS

Batch ID: 69977 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B18-0.5

RunNo: 129191

SeqNo: 2094626

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 73.4 34 1265.0 40.08223.689

Sample ID: 115934-024A-MSD

Batch ID: 69977 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B18-0.5

RunNo: 129191

SeqNo: 2094627

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 91.4 34 126 205.0 40.08 223.7 18.2268.583

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: MB-69978A

Batch ID: 69978 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129192

SeqNo: 2094628

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.113

Sample ID: LCS-69978

Batch ID: 69978 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 129192

SeqNo: 2094629

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 102 80 1205.0 0.1127254.579

Sample ID: 115934-034A-DUP

Batch ID: 69978 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B15-3

RunNo: 129192

SeqNo: 2094640

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 5.497 43.68.564

Sample ID: 115934-034A-MS

Batch ID: 69978 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B15-3

RunNo: 129192

SeqNo: 2094641

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 90.3 34 1265.0 5.497231.306

Sample ID: MB-69978B

Batch ID: 69978 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 129192

SeqNo: 2094642

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: 115934-043A-DUP

Batch ID: 69978 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B19-4

RunNo: 129192

SeqNo: 2094652

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 3.362 91.18.982

Sample ID: 115934-043A-MS

Batch ID: 69978 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B19-4

RunNo: 129192

SeqNo: 2094653

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 83.3 34 1265.0 3.362211.526

Sample ID: 115934-043A-MSD

Batch ID: 69978 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B19-4

RunNo: 129192

SeqNo: 2094654

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 88.1 34 126 205.0 3.362 211.5 5.52223.538

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_WPB

Sample ID: MB-69982

Batch ID: 69982 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 129173

SeqNo: 2094239

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-69982

Batch ID: 69982 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 129173

SeqNo: 2094240

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 91.9 85 1150.25 00.919

Sample ID: 115903-009A-DUP

Batch ID: 69982 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129173

SeqNo: 2094242

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0.07839 00.079

Sample ID: 115903-009A-MS

Batch ID: 69982 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129173

SeqNo: 2094243

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 87.1 80 1180.25 0.078392.256

Sample ID: 115903-009A-MSD

Batch ID: 69982 TestNo: EPA 6010B Analysis Date: 1/26/2011

Prep Date: 1/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129173

SeqNo: 2094244

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 91.0 80 118 200.25 0.07839 2.256 4.272.354

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_DI

Sample ID: MB-70561A

Batch ID: 70561 TestNo: WET DI/ EPA Analysis Date: 2/11/2011

Prep Date: 2/9/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 129866

SeqNo: 2108887

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: LCS-70561

Batch ID: 70561 TestNo: WET DI/ EPA Analysis Date: 2/11/2011

Prep Date: 2/9/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 129866

SeqNo: 2108888

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 100 80 1200.25 05.000

Sample ID: 116042-024A-DUP

Batch ID: 70561 TestNo: WET DI/ EPA Analysis Date: 2/11/2011

Prep Date: 2/9/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129866

SeqNo: 2108893

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 0 0ND

Sample ID: 116042-024A-MS

Batch ID: 70561 TestNo: WET DI/ EPA Analysis Date: 2/11/2011

Prep Date: 2/9/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129866

SeqNo: 2108894

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 99.6 70 1300.25 04.982

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_ST

Sample ID: MB-70237A

Batch ID: 70237 TestNo: WET/ EPA 74 Analysis Date: 2/4/2011

Prep Date: 2/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 129591

SeqNo: 2103152

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-70237

Batch ID: 70237 TestNo: WET/ EPA 74 Analysis Date: 2/4/2011

Prep Date: 2/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 129591

SeqNo: 2103153

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 103 80 1200.25 05.128

Sample ID: 115934-020A-DUP

Batch ID: 70237 TestNo: WET/ EPA 74 Analysis Date: 2/4/2011

Prep Date: 2/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B16-0.5

RunNo: 129591

SeqNo: 2103157

DUPSampType: TestCode: 7420_ST

WET

Lead 200.50 11.73 1.0111.847

Sample ID: 115934-020A-MS

Batch ID: 70237 TestNo: WET/ EPA 74 Analysis Date: 2/4/2011

Prep Date: 2/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B16-0.5

RunNo: 129591

SeqNo: 2103158

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 96.9 80 1200.50 11.7316.575

Sample ID: MB-70237B

Batch ID: 70237 TestNo: WET/ EPA 74 Analysis Date: 2/4/2011

Prep Date: 2/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 129591

SeqNo: 2103159

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_ST

Sample ID: 115975-030A-DUP

Batch ID: 70237 TestNo: WET/ EPA 74 Analysis Date: 2/4/2011

Prep Date: 2/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129591

SeqNo: 2103166

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 2.955 0.6172.937

Sample ID: 115975-030A-MS

Batch ID: 70237 TestNo: WET/ EPA 74 Analysis Date: 2/4/2011

Prep Date: 2/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129591

SeqNo: 2103167

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 92.8 80 1200.25 2.9557.593

Sample ID: 115975-030A-MSD

Batch ID: 70237 TestNo: WET/ EPA 74 Analysis Date: 2/4/2011

Prep Date: 2/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 129591

SeqNo: 2103168

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 94.9 80 120 200.25 2.955 7.593 1.417.701

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_TC

Sample ID: MB70598A

Batch ID: 70598 TestNo: EPA 1311/ 74 Analysis Date: 2/16/2011

Prep Date: 2/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 130010

SeqNo: 2112257

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-70585A TCLP

Batch ID: 70598 TestNo: EPA 1311/ 74 Analysis Date: 2/16/2011

Prep Date: 2/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 130010

SeqNo: 2112258

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-70598

Batch ID: 70598 TestNo: EPA 1311/ 74 Analysis Date: 2/16/2011

Prep Date: 2/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 130010

SeqNo: 2112259

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 114 80 1200.25 01.145

Sample ID: 115934-032A-DUP

Batch ID: 70598 TestNo: EPA 1311/ 74 Analysis Date: 2/16/2011

Prep Date: 2/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B15-0.5

RunNo: 130010

SeqNo: 2112263

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3890 7.030.363

Sample ID: 115934-032A-MS

Batch ID: 70598 TestNo: EPA 1311/ 74 Analysis Date: 2/16/2011

Prep Date: 2/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B15-0.5

RunNo: 130010

SeqNo: 2112264

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 96.2 70 1300.25 0.38902.794

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_TC

Sample ID: 115934-032A-MSD

Batch ID: 70598 TestNo: EPA 1311/ 74 Analysis Date: 2/16/2011

Prep Date: 2/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B15-0.5

RunNo: 130010

SeqNo: 2112265

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 96.9 70 130 200.25 0.3890 2.794 0.6262.811

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 9045_S

Sample ID: 115934-022A-DUP

Batch ID: R129193 TestNo: EPA 9045C Analysis Date: 1/26/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B16-3

RunNo: 129193

SeqNo: 2094681

DUPSampType: TestCode: 9045_S

pH 200.10 6.880 6.207.320

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: EA 0E3101, 207384045

CLIENT: Ninyo & Moore
Work Order: 115934

ANALYTICAL QC SUMMARY REPORT
TestCode: 9045_S

Sample ID: 115934-040ADUP

Batch ID: R129195 TestNo: EPA 9045C Analysis Date: 1/26/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B19-0.5

RunNo: 129195

SeqNo: 2094687

DUPSampType: TestCode: 9045_S

pH 200.10 6.830 0.5846.870

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values

62 of 62



SITE: 
SR-74 and 1-5 Interchange 

LABORATORY: San Juan Capistrano, California CONSULTANT: 
Advanced Technology Labor~tori£:: EA OE3101 ·,~inyo & Moore 

o\ 3275 Walnut Avenue Project Number 207384045 4751 oddard, Suite 2GC: 
Signal Hill, CA 90807 ~ne, CA 92618 

(562) 989-4045/ fax (562) 989-4040 (949) 3-7070/fax (949) 753-7071 

Special Instructions: \ 
Homogonize the samples 
If total lead is <1,000 mg/kg, but >/=50 mg/kg, run STLC WET test (citric acid extraction EPA Method 7000 series) 

-t:-If STLC WET>/= 5 mg/1, run STLC-01 (01 extraction EPA Method 7000 series) 

If total lead is >/=1 ,000 mg/kg or STLC WET >/=5 mg/1, run TCLP (EPA Method 7000 series for leach able lead) V\ G'~~pl-4\, br, At'e t,.~« Co.az:>1.-.- I ~~~,..,,.tr A..,r-~c~. 
Relinquished 7 cc;.m~ate and time): I I N.J,.J.1' ~I A;tt'c-me '1c- ;. vt~; <{:v !l/l1. R~~~~n~me/~~ime): 1~-z.fr C),·tJO 
Relinquished by (name/date and time): '- Receivedi9Y (name(date 'lifd time): 

Relinquished by (name/date and time): Received by (name/date and time): 

Relinquished by (name/date and time): Received by (name/date and time): 

"0"0 
It) Q) "0 
~ 0. c .... 

"'_g q:o >. :l Q) 

4l ..... o a. en 1- 0 Q) -~ ~ 0 
..JQ).,... W"O Q) ._ E _. 
-:!Eo :I:_g c. < ·- ->. 0 
.!!!.:~:"' C:t- gt- :I: 
Oa. c. a:; E :; "' u 

Lab No. Sample I. D. Date Time 1-w :::!: (/) 1-

~ 1-b- o.< ( · 'l--1'11 C/'>/0 :::.< Soil Normal Glass Jar 

t:z.-.c.. - 1- r<: ~}!5 Soil Normal Glass Jar 

1.. 'Z-5-o. 5 q~ '-'" Soil Normal Glass Jar 

~-'1. 5-J- '$ ~--vS' Soil Normal Glass Jar 
(!..'1. 5"--t,. tj·· -z--s Soil Normal Glass Jar 

/'.>1....5' -tJ- (j-;~3 x Soil Normal Glass Jar 

B£..~ - 0 -~ "\' 'i () Soil Normal Glass Jar 

lih~- 1. ( ~ Y'-1 Soil Normal Glass Jar 

~.,.~-n . .S G5..3 Soil Normal Glass Jar 

i\7 ~-Is ct ')/ Soil Normal Glass Jar 

f\1.,3- 3 tO o-z.. Soil Normal Glass Jar 

A'2.. ':5 - ·"'\ to t~S Soil Normal Glass Jar 
{ -z--v ~ fJ .S /01~ Soil Normal Glass Jar 

'\.\.- - /r S /PI-1 Soil Normal Glass Jar 
1-l.- , :!> jp :-t.J Soil Normal Glass Jar 

(~ t-t, fJ,S { O ".; !JS, Soil Normal Glass Jar 

f1>-z,, , 1-5 (D :Jq >< Soil Normal Glass Jar 

6-vJ , "> {0 :'15 Soil Normal Glass Jar 
{)1.-,,. q (c :qq Soil Normal Glass Jar 

13 /h- o, 5 ll:cf5 Soil Normal Glass Jar 

{bfb - fr S J /H/q Soil Normal Glass Jar 

~lh , 7 fl~ 5 J, )( Soil Normal Glass Jar 

fJ ll ,. Cl·. (/'. '"'.>'? Soil Normal Glass Jar 

{1, 1 - o, '5 n~o6 Soil Normal Glass Jar 

/}t ·- /,5 /2.' ( 0 Soil Normal Glass Jar 

6 1 - .J ("'J,.; (if Soil Normal Glass Jar 

(3 I 'fl "- 1/_ fV·'JA:, Soil Normal Glass Jar 

R 7...o ~ o .. ~ f'Z.. 3~ Soil Normal Glass Jar 

Bz.o - r.<. I~ l.j{) Soil Normal Glass Jar 

~'U) - ~ 1-u'-tlf Soil Normal Glass Jar 

1?, 7-D ·-'"I ., , _ Lj q; Soil Normal Glass Jar 

f3f5r (),'f!> I'L~ Soil Normal Glass Jar 

/3/o - I , f) /"7 '0/ Soil Normal Glass Jar 

Cl.l~- 3 n• II Soil Normal Glass Jar 
i),{-6- If J; : 1'2- Soil Normal Glass Jar 

R.I · O. <. t3:?.l> Soil Normal Glass Jar 

Bll- 1..5 1"3iLf Soil Normal Glass Jar 

Rl'1 - 3 (3 Z- <) Soil Normal Glass Jar 

R 1/-t.t , '3 '33 Soil Normal Glass Jar 

R l 'i -O,S I~ "'S >< Soil Normal Glass Jar 
P, I C - I . 5 1"3 '{ r;, Soil Normal Glass Jar 

Rt -3 1"3 .12. Soil Normal Glass Jar 

B -'1 \ J3 :~C, \V Soil Normal Glass Jar 
Soil Normal Glass Jar 
Soil Normal Glass Jar 

W'"l (·"''" fl l:J ''}O " water Normal Plastic 
Page l of __j__ 
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SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

B1-0.5 0.5 21 0.0362

B2-0.5 0.5 25 0.0431

B3-0.5 0.5 16 0.0276

B4-0.5 0.5 10 0.0172

B5-0.5 0.5 120 0.2069

B6-0.5 0.5 78 0.1345

B7-0.5 0.5 51 0.0879

B8-0.5 0.5 50 0.0862

B9-0.5 0.5 39 0.0672

B10-0.5 0.5 580 1.0000

B11-0.5 0.5 33 0.0569

B12-0.5 0.5 29 0.0500

B13-0.5 0.5 2.5 0.0043

B14-0.5 0.5 42 0.0724

B15-0.5 0.5 380 0.6552

B16-0.5 0.5 110 0.1897

B17-0.5 0.5 10 0.0172

B18-0.5 0.5 40 0.0690

B19-0.5 0.5 15 0.0259

B21-0.5 0.5 19 0.0328

B22-0.5 0.5 25 0.0431

B23-0.5 0.5 6.6 0.0114

B24-0.5 0.5 310 0.5345

B25-0.5 0.5 9.5 0.0164

B26-0.5 0.5 75 0.1293

Total Lead Max TTLC: 580 Transformed Data Soluble Data
Number of Samples: 25 25
Sample Mean: 84 0.171
Delta = RT - mean 916
Appropriate Number of Samples: 0.04
Standard Deviation of Sample: 138 0.337
Standard Deviation of Mean: 28 0.067
Sample Variance: 18920 0.113
t-value for 90%: 1.318 Need to Transform Data 1.318
Upper Confidence Limit for 90%: 0.260
Reverse Transformation for 90% 149 mg/kg 6.6 mg/l
t-value for 95%: 1.711 1.711
Upper Confidence Limit for 95%: 0.286
Reverse Transformation for 95% 164 mg/kg 7.2 mg/l

0.050020857

0.088044742
0.086314032
0.067292154
1.570796327

0.027589707
0.017242234
0.208401807

0.056927294

0.134891461

TABLE C-1
LEAD ANALYSES – SURFACE LAYER

Transformed Data       
Arcsine

0.036214812
0.043116806

0.004310358
0.072477230
0.714410816
0.190810933
0.017242234
0.069020304

0.032764483
0.043116806

0.025864953

0.011379556
0.563895639
0.016380043
0.129673454

207384045 T ADL.xls 1



SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

B1-1.5 1.5 10 0.0526
B1-3 3 2.5 0.0132
B1-4 4 2.5 0.0132

B2-1.5 1.5 22 0.1158
B2-3 3 8.2 0.0432
B2-4 4 25 0.1316

B3-1.5 1.5 8.5 0.0447
B3-3 3 11 0.0579

B4-1.5 1.5 42 0.2211
B5-1.5 1.5 5.3 0.0279
B5-3 3 2.5 0.0132
B5-4 4 9.1 0.0479

B5-1.5 1.5 5.5 0.0289
B6-1.5 1.5 190 1.0000
B6-3 3 84 0.4421

B7-1.5 1.5 2.5 0.0132
B7-3 3 2.5 0.0132
B7-4 4 2.5 0.0132

B8-1.5 1.5 2.5 0.0132
B8-3 3 2.5 0.0132
B8-4 4 2.5 0.0132

B9-1.5 1.5 12 0.0632
B10-1.5 1.5 7.1 0.0374
B11-1.5 1.5 2.5 0.0132
B11-3 3 2.5 0.0132
B11-4 4 2.5 0.0132

B12-1.5 1.5 2.5 0.0132
B12-3 3 2.5 0.0132
B12-4 4 2.5 0.0132

B13-1.5 1.5 7.4 0.0389
B13-3 3 2.5 0.0132
B13-4 4 2.5 0.0132

B14-1.5 1.5 2.5 0.0132
B14-3 3 2.5 0.0132
B14-4 4 2.5 0.0132

B15-1.5 1.5 2.5 0.0132
B15-3 3 5.5 0.0289
B15-4 4 7.5 0.0395

B16-1.5 1.5 2.5 0.0132
B16-3 3 7.6 0.0400
B16-4 4 12 0.0632

B17-1.5 1.5 24 0.1263
B17-3 3 20 0.1053
B17-4 4 40 0.2105

B18-1.5 1.5 5.4 0.0284
B18-3 3 2.5 0.0132
B18-4 4 2.5 0.0132

B19-1.5 1.5 15 0.0789
B19-3 3 2.5 0.0132

TABLE C-2
LEAD ANALYSES – 1½ TO 4 FOOT LAYER

Transformed Data      
Arcsine

0.052655908
0.013158274
0.013158274
0.116049783
0.043171304
0.131961608
0.044751778
0.057927128
0.222893671
0.027898356
0.013158274
0.047913067
0.028951413
1.570796327
0.457944420
0.013158274
0.013158274

0.063199959

0.013158274
0.013158274
0.013158274
0.013158274

0.037377123
0.013158274
0.013158274
0.013158274
0.013158274
0.013158274
0.013158274
0.038957222

0.013158274
0.013158274

0.013158274
0.013158274

0.013158274
0.013158274
0.028951413
0.039483943
0.013158274
0.040010674
0.063199959
0.126654134
0.105458525
0.212113310
0.028424880
0.013158274
0.013158274
0.079029608
0.013158274

207384045 T ADL.xls 1



SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

TABLE C-2
LEAD ANALYSES – 1½ TO 4 FOOT LAYER

Transformed Data      
Arcsine

B19-4 4 2.5 0.0132
B20-1.5 1.5 5.2 0.0274
B20-3 3 2.5 0.0132
B20-4 4 2.5 0.0132

B21-1.5 1.5 2.5 0.0132
B21-3 3 2.5 0.0132
B21-4 4 2.5 0.0132

B22-1.5 1.5 2.5 0.0132
B22-3 3 17 0.0895

B23-1.5 1.5 2.5 0.0132
B23-3 3 2.5 0.0132
B23-4 4 2.5 0.0132

B24-1.5 1.5 7.8 0.0411
B25-1.5 1.5 5.5 0.0289
B25-3 1.5 2.5 0.0132
B25-4 3 19 0.1000

B26-1.5 1.5 26 0.1368

Total Lead Max TTLC: 190 Transformed Data Soluble Data
Number of Samples: 66 66
Sample Mean: 11 0.069
Delta = RT - mean 989
Appropriate Number of Samples: 0.00
Standard Deviation of Sample: 26 0.200
Standard Deviation of Mean: 3 0.025
Sample Variance: 661 0.040
t-value for 90%: 1.295 Need to Transform Data 1.295
Upper Confidence Limit for 90%: 0.101
Reverse Transformation for 90% 19 mg/kg 1.3 mg/l
t-value for 95%: 1.670 1.670
Upper Confidence Limit for 95%: 0.110
Reverse Transformation for 95% 21 mg/kg 1.3 mg/l

0.013158274

0.027371839
0.013158274

0.013158274
0.100167421

0.013158274
0.013158274
0.013158274
0.041064171

0.137272823

0.013158274

0.013158274
0.013158274
0.013158274
0.013158274
0.089593497

0.028951413

207384045 T ADL.xls 2



SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

B1-0.5 0.5 21 0.0362
B1-1.5 1.5 10 0.0172
B2-0.5 0.5 25 0.0431
B2-1.5 1.5 22 0.0379
B3-0.5 0.5 16 0.0276
B3-1.5 1.5 8.5 0.0147
B4-0.5 0.5 10 0.0172
B4-1.5 1.5 42 0.0724
B5-0.5 0.5 120 0.2069
B5-1.5 1.5 5.3 0.0091
B6-0.5 0.5 78 0.1345
B6-1.5 1.5 190 0.3276
B7-0.5 0.5 51 0.0879
B7-1.5 1.5 2.5 0.0043
B8-0.5 0.5 50 0.0862
B8-1.5 1.5 2.5 0.0043
B9-0.5 0.5 39 0.0672
B9-1.5 1.5 12.0 0.0207
B10-0.5 0.5 580 1.0000
B10-1.5 1.5 7.1 0.0122
B11-0.5 0.5 33 0.0569
B11-1.5 1.5 2.5 0.0043
B12-0.5 0.5 29 0.0500
B12-1.5 1.5 2.5 0.0043
B13-0.5 0.5 2.5 0.0043
B13-1.5 1.5 7.4 0.0128
B14-0.5 0.5 42 0.0724
B14-1.5 1.5 2.5 0.0043
B15-0.5 0.5 380 0.6552
B15-1.5 1.5 2.5 0.0043
B16-0.5 0.5 110 0.1897
B16-1.5 1.5 2.5 0.0043
B17-0.5 0.5 10 0.0172
B17-1.5 1.5 24 0.0414
B18-0.5 0.5 40 0.0690
B18-1.5 1.5 5.4 0.0093
B19-0.5 0.5 15 0.0259
B19-1.5 1.5 15 0.0259
B20-1.5 1.5 5.2 0.0090
B21-0.5 0.5 19 0.0328
B21-1.5 1.5 2.5 0.0043
B22-0.5 0.5 25 0.0431
B22-1.5 1.5 2.5 0.0043
B23-0.5 0.5 6.6 0.0114
B23-1.5 1.5 2.5 0.0043
B24-0.5 0.5 310 0.5345
B24-1.5 1.5 7.8 0.0134
B25-0.5 0.5 9.5 0.0164
B25-1.5 1.5 5.5 0.0095
B26-0.5 0.5 75 0.1293
B26-1.5 1.5 26 0.0448

0.043116806
0.037940136
0.027589707

TABLE C-3
LEAD ANALYSES – SURFACE TO 11/2 FOOT LAYER

Transformed Data       
Arcsine

0.036214812
0.017242234

0.009138058

0.333747678
0.088044742

0.014655697
0.017242234
0.072477230
0.208401807

0.134891461

0.004310358
0.086314032
0.004310358
0.067292154
0.020691132
1.570796327
0.012241685
0.056927294
0.004310358
0.050020857
0.004310358
0.004310358
0.012758967
0.072477230
0.004310358
0.714410816
0.004310358
0.190810933
0.004310358
0.017242234

0.069020304
0.009310479
0.025864953
0.025864953

0.016380043

0.008965637
0.032764483
0.004310358

0.041391128

0.009482901
0.129673454
0.044842613

0.043116806
0.004310358
0.011379556
0.004310358
0.563895639
0.013448681

207384045 T ADL.xls 1



SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

TABLE C-3
LEAD ANALYSES – SURFACE TO 11/2 FOOT LAYER

Transformed Data       
Arcsine

Total Lead Max TTLC: 580 Transformed Data Soluble Data
Number of Samples: 51 51
Sample Mean: 49 0.098
Delta = RT - mean 951
Appropriate Number of Samples: 0.02
Standard Deviation of Sample: 105 0.249
Standard Deviation of Mean: 15 0.035
Sample Variance: 10928 0.062
t-value for 90%: 1.300 Need to Transform Data 1.300
Upper Confidence Limit for 90%: 0.143
Reverse Transformation for 90% 83 mg/kg 3.9 mg/l
t-value for 95%: 1.678 1.678
Upper Confidence Limit for 95%: 0.157
Reverse Transformation for 95% 90 mg/kg 4.2 mg/l

207384045 T ADL.xls 2



SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

B1-3 3 2.5 0.0298

B1-4 4 2.5 0.0298

B2-3 3 8.2 0.0976

B2-4 4 25 0.2976

B3-3 3 11 0.1310

B5-3 3 2.5 0.0298

B5-4 4 9.1 0.1083

B6-3 3 84 1.0000

B7-3 3 2.5 0.0298

B7-4 4 2.5 0.0298

B8-3 3 2.5 0.0298

B8-4 4 2.5 0.0298

B11-3 3 2.5 0.0298

B11-4 4 2.5 0.0298

B12-3 3 2.5 0.0298

B12-4 4 2.5 0.0298

B13-3 3 2.5 0.0298

B13-4 4 2.5 0.0298

B14-3 3 2.5 0.0298

B14-4 4 2.5 0.0298

B15-3 3 5.5 0.0655

B15-4 4 7.5 0.0893

B16-3 3 7.6 0.0905

B16-4 4 12 0.1429

B17-3 3 20 0.2381

B17-4 4 40 0.4762

B18-3 3 2.5 0.0298

B18-4 4 2.5 0.0298

B19-3 3 2.5 0.0298

B19-4 4 2.5 0.0298

B20-3 3 2.5 0.0298

B20-4 4 2.5 0.0298

B21-3 3 2.5 0.0298

B21-4 4 2.5 0.0298

B22-3 3 17 0.2024

B23-3 3 2.5 0.0298

B23-4 4 2.5 0.0298

B25-3 3 2.5 0.0298

B25-4 4 19 0.2262

0.029766300
0.108546362

0.228165014

0.029766300

0.029766300
0.029766300

0.029766300
0.029766300

0.029766300
0.029766300

TABLE C-4
LEAD ANALYSES – 3 TO 4 FOOT LAYER 

Transformed Data      
Arcsine

0.029766300

0.029766300

0.029766300
0.097774759
0.302197714

1.570796327
0.029766300

0.131329572

0.029766300
0.029766300
0.029766300
0.029766300
0.065523065
0.089404772
0.090600086
0.143347569
0.240404217
0.496317362

0.029766300
0.029766300

0.029766300
0.029766300
0.029766300
0.029766300

0.029766300

0.029766300
0.203788576
0.029766300
0.029766300

207384045 T ADL.xls 1



SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

TABLE C-4
LEAD ANALYSES – 3 TO 4 FOOT LAYER 

Transformed Data      
Arcsine

Total Lead Max TTLC: 84 Transformed Data Soluble Data
Number of Samples: 39 39
Sample Mean: 8 0.116
Delta = RT - mean 992
Appropriate Number of Samples: 0.00
Standard Deviation of Sample: 15 0.258
Standard Deviation of Mean: 2 0.041
Sample Variance: 217 0.067
t-value for 90%: 1.304 Need to Transform Data 1.304
Upper Confidence Limit for 90%: 0.170
Reverse Transformation for 90% 14 mg/kg 1.1 mg/l
t-value for 95%: 1.687 1.687
Upper Confidence Limit for 95%: 0.186
Reverse Transformation for 95% 16 mg/kg 1.1 mg/l

207384045 T ADL.xls 2



SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

B1-0.5 0.5 21 0.0362
B1-1.5 1.5 10 0.0172
B1-3 3 2.5 0.0043

B2-0.5 0.5 25 0.0431
B2-1.5 1.5 22 0.0379
B2-3 3 8.2 0.0141

B3-0.5 0.5 16 0.0276
B3-1.5 1.5 8.5 0.0147
B3-3 3 11 0.0190

B4-0.5 0.5 10 0.0172
B4-1.5 1.5 42 0.0724
B5-0.5 0.5 120 0.2069
B5-1.5 1.5 5.3 0.0091
B5-3 3 2.5 0.0043

B6-0.5 0.5 78 0.1345
B6-1.5 1.5 190 0.3276
B6-3 3 84 0.1448

B7-0.5 0.5 51 0.0879
B7-1.5 1.5 2.5 0.0043
B7-3 3 2.5 0.0043

B8-0.5 0.5 50 0.0862
B8-1.5 1.5 2.5 0.0043
B8-3 3 2.5 0.0043

B9-0.5 0.5 39 0.0672
B9-1.5 1.5 12.0 0.0207

B10-0.5 0.5 580 1.0000
B10-1.5 1.5 7.1 0.0122
B11-0.5 0.5 33 0.0569
B11-1.5 1.5 2.5 0.0043
B11-3 3 2.5 0.0043

B12-0.5 0.5 29 0.0500
B12-1.5 1.5 2.5 0.0043
B12-3 3 2.5 0.0043

B13-0.5 0.5 2.5 0.0043
B13-1.5 1.5 7.4 0.0128
B13-3 3 2.5 0.0043

B14-0.5 0.5 42 0.0724
B14-1.5 1.5 2.5 0.0043
B14-3 3 2.5 0.0043

B15-0.5 0.5 380 0.6552
B15-1.5 1.5 2.5 0.0043
B15-3 3 5.5 0.0095

B16-0.5 0.5 110 0.1897
B16-1.5 1.5 2.5 0.0043
B16-3 3 7.6 0.0131

B17-0.5 0.5 10 0.0172
B17-1.5 1.5 24 0.0414
B17-3 3 20 0.0345

B18-0.5 0.5 40 0.0690

TABLE C-5
LEAD ANALYSES – SURFACE TO 3 FOOT LAYER 

Transformed Data      
Arcsine

0.036214812
0.017242234
0.004310358
0.043116806

0.072477230
0.208401807
0.009138058

0.037940136
0.014138402
0.027589707
0.014655697
0.018966654
0.017242234

0.004310358
0.134891461
0.333747678
0.145338719
0.088044742
0.004310358
0.004310358
0.086314032

1.570796327
0.012241685

0.004310358
0.004310358
0.067292154
0.020691132

0.056927294
0.004310358
0.004310358
0.050020857
0.004310358
0.004310358
0.004310358
0.012758967
0.004310358
0.072477230
0.004310358
0.004310358
0.714410816
0.004310358
0.009482901
0.190810933
0.004310358

0.017242234

0.069020304

0.013103823

0.041391128
0.034489596
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SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

TABLE C-5
LEAD ANALYSES – SURFACE TO 3 FOOT LAYER 

Transformed Data      
Arcsine

B18-1.5 1.5 5.4 0.0093
B18-3 3 2.5 0.0043

B19-0.5 0.5 15 0.0259
B19-1.5 1.5 15 0.0259
B19-3 3 2.5 0.0043

B20-1.5 1.5 5.2 0.0090
B20-3 3 2.5 0.0043

B21-0.5 0.5 19 0.0328
B21-1.5 1.5 2.5 0.0043
B21-3 3 2.5 0.0043

B22-0.5 0.5 25 0.0431
B22-1.5 1.5 2.5 0.0043
B22-3 3 17 0.0293

B23-0.5 0.5 6.6 0.0114
B23-1.5 1.5 2.5 0.0043
B23-3 3 2.5 0.0043

B24-0.5 0.5 310 0.5345
B24-1.5 1.5 7.8 0.0134
B25-0.5 3 9.5 0.0164
B25-1.5 1.5 5.5 0.0095
B25-3 3 2.5 0.0043

B26-0.5 0.5 75 0.1293
B26-1.5 1.5 26 0.0448

Total Lead Max TTLC: 580 Transformed Data Soluble Data
Number of Samples: 72 72
Sample Mean: 38 0.074
Delta = RT - mean 962
Appropriate Number of Samples: 0.01
Standard Deviation of Sample: 90 0.213
Standard Deviation of Mean: 11 0.025
Sample Variance: 8127 0.045
t-value for 90%: 1.295 Need to Transform Data 1.295
Upper Confidence Limit for 90%: 0.106
Reverse Transformation for 90% 62 mg/kg 3.0 mg/l
t-value for 95%: 1.669 1.669
Upper Confidence Limit for 95%: 0.116
Reverse Transformation for 95% 67 mg/kg 3.2 mg/l

0.044842613

0.563895639
0.013448681

0.011379556
0.004310358
0.004310358

0.004310358
0.129673454

0.008965637

0.009310479
0.004310358
0.025864953
0.025864953
0.004310358

0.016380043
0.009482901

0.032764483

0.043116806

0.004310358
0.004310358

0.004310358
0.029314543

0.004310358
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SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

B1-4 4 2.5 0.0625
B2-4 4 25 0.6250
B5-4 4 9.1 0.2275
B7-4 4 2.5 0.0625
B8-4 4 2.5 0.0625
B11-4 4 2.5 0.0625
B12-4 4 2.5 0.0625
B13-4 4 2.5 0.0625
B14-4 4 2.5 0.0625
B15-4 4 7.5 0.1875
B16-4 4 12 0.3000
B17-4 4 40 1.0000
B18-4 4 2.5 0.0625
B19-4 4 2.5 0.0625
B20-4 4 2.5 0.0625
B21-4 4 2.5 0.0625
B23-4 4 2.5 0.0625
B25-4 4 19 0.4750

Total Lead Max TTLC: 40 Transformed Data Soluble Data
Number of Samples: 18 18
Sample Mean: 8 0.234
Delta = RT - mean 992
Appropriate Number of Samples: 0.00
Standard Deviation of Sample: 10 0.376
Standard Deviation of Mean: 2 0.089
Sample Variance: 107 0.142
t-value for 90%: 1.333 Need to Transform Data 1.333
Upper Confidence Limit for 90%: 0.352
Reverse Transformation for 90% 14 mg/kg 1.0 mg/l
t-value for 95%: 1.740 1.740
Upper Confidence Limit for 95%: 0.389
Reverse Transformation for 95% 15 mg/kg 1.1 mg/l

0.062540762
0.062540762

0.062540762

TABLE C-6
LEAD ANALYSES – 4 FOOT LAYER 

Transformed Data      
Arcsine

0.675131533
0.229509590

0.062540762
0.062540762
0.062540762
0.062540762

0.062540762
0.062540762

0.494964032

0.188616386
0.304692654
1.570796327
0.062540762

0.062540762
0.062540762
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SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

B1-0.5 0.5 21 0.0362
B1-1.5 1.5 10 0.0172
B1-3 3 2.5 0.0043
B1-4 4 2.5 0.0043

B2-0.5 0.5 25 0.0431
B2-1.5 1.5 22 0.0379
B2-3 3 8.2 0.0141
B2-4 4 25 0.0431

B3-0.5 0.5 16 0.0276
B3-1.5 1.5 8.5 0.0147
B3-3 3 11 0.0190

B4-0.5 0.5 10 0.0172
B4-1.5 1.5 42 0.0724
B5-0.5 0.5 120 0.2069
B5-1.5 1.5 5.3 0.0091
B5-3 3 2.5 0.0043
B5-4 4 9.1 0.0157

B6-0.5 0.5 78 0.1345
B6-1.5 1.5 190 0.3276
B6-3 3 84 0.1448

B7-0.5 0.5 51 0.0879
B7-1.5 1.5 2.5 0.0043
B7-3 3 2.5 0.0043
B7-4 4 2.5 0.0043

B8-0.5 0.5 50 0.0862
B8-1.5 1.5 2.5 0.0043
B8-3 3 2.5 0.0043
B8-4 4 2.5 0.0043

B9-0.5 0.5 39 0.0672
B9-1.5 1.5 12 0.0207
B10-0.5 0.5 580 1.0000
B10-1.5 1.5 7.1 0.0122
B11-0.5 0.5 33 0.0569
B11-1.5 1.5 2.5 0.0043
B11-3 3 2.5 0.0043
B11-4 4 2.5 0.0043

B12-0.5 0.5 29 0.0500
B12-1.5 1.5 2.5 0.0043
B12-3 3 2.5 0.0043
B12-4 4 2.5 0.0043

B13-0.5 0.5 2.5 0.0043
B13-1.5 1.5 7.4 0.0128
B13-3 3 2.5 0.0043
B13-4 4 2.5 0.0043

B14-0.5 0.5 42 0.0724
B14-1.5 1.5 2.5 0.0043
B14-3 3 2.5 0.0043
B14-4 4 2.5 0.0043

B15-0.5 0.5 380 0.6552
B15-1.5 1.5 2.5 0.0043
B15-3 3 5.5 0.0095
B15-4 4 7.5 0.0129

B16-0.5 0.5 110 0.1897
B16-1.5 1.5 2.5 0.0043
B16-3 3 7.6 0.0131

TABLE C-7
LEAD ANALYSES – SURFACE TO 4 FOOT LAYER 

Transformed Data      
Arcsine

0.036214812
0.017242234
0.004310358
0.004310358
0.043116806
0.037940136
0.014138402
0.043116806
0.027589707
0.014655697
0.018966654
0.017242234
0.072477230
0.208401807
0.009138058
0.004310358
0.015690299
0.134891461
0.333747678
0.145338719
0.088044742
0.004310358
0.004310358
0.004310358
0.086314032
0.004310358
0.004310358
0.004310358
0.067292154
0.020691132
1.570796327
0.012241685
0.056927294
0.004310358
0.004310358
0.004310358
0.050020857
0.004310358
0.004310358
0.004310358
0.004310358
0.012758967
0.004310358
0.004310358
0.072477230
0.004310358
0.004310358
0.004310358
0.714410816
0.004310358
0.009482901
0.012931395
0.190810933
0.004310358
0.013103823
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SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix C
Project No. 207384045

Sample ID Depth
(feet bgs)

Total Lead 
(mg/kg)

Total Lead % 
of Maximum

TABLE C-7
LEAD ANALYSES – SURFACE TO 4 FOOT LAYER 

Transformed Data      
Arcsine

B16-4 4 12 0.0207
B17-0.5 0.5 10 0.0172
B17-1.5 1.5 24 0.0414
B17-3 3 20 0.0345
B17-4 4 40 0.0690

B18-0.5 0.5 40 0.0690
B18-1.5 1.5 5.4 0.0093
B18-3 3 2.5 0.0043
B18-4 4 2.5 0.0043

B19-0.5 0.5 15 0.0259
B19-1.5 1.5 15 0.0259
B19-3 3 2.5 0.0043
B19-4 4 2.5 0.0043

B20-1.5 1.5 5.2 0.0090
B20-3 3 2.5 0.0043
B20-4 4 2.5 0.0043

B21-0.5 0.5 19 0.0328
B21-1.5 1.5 2.5 0.0043
B21-3 3 2.5 0.0043
B21-4 4 2.5 0.0043

B22-0.5 0.5 25 0.0431
B22-1.5 1.5 2.5 0.0043
B22-3 3 17 0.0293

B23-0.5 0.5 6.6 0.0114
B23-1.5 1.5 2.5 0.0043
B23-3 3 2.5 0.0043
B23-4 4 2.5 0.0043

B24-0.5 0.5 310 0.5345
B24-1.5 1.5 7.8 0.0134
B25-0.5 0.5 9.5 0.0164
B25-1.5 0.5 5.5 0.0095
B25-3 1.5 2.5 0.0043
B25-4 3 19 0.0328

B26-0.5 0.5 75 0.1293
B26-1.5 1.5 26 0.0448

Total Lead Max TTLC: 580 Transformed Data Soluble Data
Number of Samples: 90 90
Sample Mean: 32 0.062
Delta = RT - mean 968
Appropriate Number of Samples: 0.01
Standard Deviation of Sample: 82 0.192
Standard Deviation of Mean: 9 0.020
Sample Variance: 6646 0.037
t-value for 90%: 1.293 Need to Transform Data 1.293
Upper Confidence Limit for 90%: 0.088
Reverse Transformation for 90% 51 mg/kg 2.6 mg/l
t-value for 95%: 1.665 1.665
Upper Confidence Limit for 95%: 0.096
Reverse Transformation for 95% 55 mg/kg 2.8 mg/l

0.011379556
0.004310358

0.020691132
0.017242234
0.041391128
0.034489596
0.069020304
0.069020304
0.009310479
0.004310358
0.004310358
0.025864953
0.025864953
0.004310358
0.004310358
0.008965637
0.004310358
0.004310358
0.032764483
0.004310358
0.004310358
0.004310358
0.043116806

0.044842613

0.029314543

0.004310358

0.563895639
0.013448681

0.004310358

0.009482901

0.129673454

0.016380043

0.004310358

0.004310358

0.032764483
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HISTOGRAM OF TOTAL LEAD
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CORRELATION OF TOTAL LEAD TO SOLUBLE LEAD 

207384045 R ADL.doc 



SR-74/I-5 Interchange
San Juan Capistrano, California

Appendix E
Project No. 207384045

207384045 T ADL.xls

CORRELATION OF TOTAL LEAD TO SOLUBLE LEAD

WET-citric = 0.0414 x TTLC + 0.4628
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0 feet

2 feet

4feet

0 feet

2 feet

4feet

0 feet

2 feet

4feet

0 feet

2 feet

4feet

– Non-hazardous soil with respect to total and soluble lead

– Reuse Condition 1 [Hazardous. Variance applies. Use material on job site. Place a minimum of 5 feet above maximum water  
table elevation and cover with at least 1 foot of non-hazardous soil]

– Reuse Condition 2 [Hazardous. Variance applies. Use material on job site. Place a minimum of 5 feet above maximum water table 
elevation and protect from infiltration with a pavement structure which will be maintained by the Department]

– Hazardous. Class 1 disposal site, all other Title 22 CCR requirements apply

– Hazardous. Class 1 disposal site RCRA based on the layer having a TCLP value ≥  5 mg/l

UCL – upper confidence limit
WET-DI – soluble lead using the Waste Extraction Test with deionized water

WET-citric acid – soluble lead using the Waste Extraction Test with citric acid
TCLP – Toxicity Characteristic Leaching Procedure
mg/kg – milligrams per kilogram

mg/l – milligrams per liter
CCR – California Code of Regulations

RCRA – Resource, Conservation, and Recovery Act
* – Soil in the vicinity of boring B20 in the surface layer must be managed as Hazardous, Class 1 disposal site due to a pH value less than 5.0.

Soil should be removed from station numbers 512+45.00 and 513-19.35, including the entire width of the excavation to a depth of 
6-inches, and disposed at a Class 1 disposal site in accordance with Title 22 CCR requirements.

FIGURE F1 – BLOCK DIAGRAM FOR POTENTIAL DEPARTMENT RIGHT-OF-WAY RE-USE ONE-TAILED 90 
PERCENT UCLs FOR ARCSINE TRANSFORMATION

Scenario A

Total Lead 
19 mg/kg

Soluble Lead (WET-citric)

1.3 mg/l

Total Lead 149 mg/kg * Soluble Lead (WET-citric) 6.6 mg/l

Total Lead 
 83 mg/kg

Soluble Lead (WET-citric)

3.9 mg/l

Scenario B

Total Lead 
14 mg/kg

Soluble Lead (WET-citric)

1.1 mg/l

Scenario C

Total Lead 
62 mg/kg

Soluble Lead (WET-citric)

3.0 mg/l

Total Lead 
 51 mg/kg

Soluble Lead (WET-citric)

2.6 mg/l

Total Lead 
14 mg/kg

Soluble Lead (WET-citric)

1.0 mg/l

Scenario D
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0 feet

2 feet

4feet

0 feet

2 feet

4feet

0 feet

2 feet

4feet

0 feet

2 feet

4feet

– Non-hazardous soil with respect to total and soluble lead

– Reuse Condition 1 [Hazardous. Variance applies. Use material on job site. Place a minimum of 5 feet above maximum water  
table elevation and cover with at least 1 foot of non-hazardous soil]

– Reuse Condition 2 [Hazardous. Variance applies. Use material on job site. Place a minimum of 5 feet above maximum water table 
elevation and protect from infiltration with a pavement structure which will be maintained by the Department]

– Hazardous. Class 1 disposal site, all other Title 22 CCR requirements apply

– Hazardous. Class 1 disposal site RCRA based on the layer having a TCLP value ≥  5 mg/l

UCL – upper confidence limit
WET-DI – soluble lead using the Waste Extraction Test with deionized water

WET-citric acid – soluble lead using the Waste Extraction Test with citric acid
TCLP – Toxicity Characteristic Leaching Procedure
mg/kg – milligrams per kilogram

mg/l – milligrams per liter
CCR – California Code of Regulations

RCRA – Resource, Conservation, and Recovery Act

Scenario B

Total Lead 
90 mg/kg

Soluble Lead (WET-citric)

4.2 mg/l

Total Lead 
16 mg/kg

Soluble Lead (WET-citric)

1.1 mg/l

Total Lead 
 21 mg/kg

Soluble Lead (WET-citric)

1.3 mg/l

FIGURE F2 – BLOCK DIAGRAM FOR POTENTIAL DEPARTMENT OFF SITE DISPOSAL ONE-TAILED 95 
PERCENT UCLs FOR ARCSINE TRANSFORMATION

Scenario A

Total Lead 164 mg/kg Soluble Lead (WET-citric) 7.2 mg/l

Scenario D

Total Lead 
 55 mg/kg

Soluble Lead (WET-citric)

2.8 mg/l

Scenario C

Total Lead 
67 mg/kg

Soluble Lead (WET-citric)

3.2 mg/l

Total Lead 
 15 mg/kg

Soluble Lead (WET-citric)

1.1 mg/l
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FOUNDATION REPORTS 
for the replacement of the existing SR-74/I-5 interchange in the City of San Juan 

Capistrano 

12-ORA-5/74 PM 0.01  PROJECT ID-1200000102 (EA 0E3101) 
 
 
 
 

 
 
 
 
 
 

November 14, 2011 



To: 

State of California 

Memorandum 

MR. JEFF WOODY 
Branch chief 
Special Designs, Branch A 
Office of Design and Technical Services 
1801 301

h street, FMP I 
Sacramento, CA 95816 

Business, Transportation and Housing Agency 

Flex your power! 

Be energy efficient! 

Date: November 14, 2011 

File: 12-0RA-5/74- PM 0.01 
Project ID 1200000102 
EA 12-0E31 01 
Geotechnical Foundation 
Recommendation Reports 

Attn.: Andrew Bui 
Vanessa Truong 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design - South 1 

Subject: Geotechnical Foundation Recommendations Reports for the replacement of the existing 
SR-7 411-5 interchange 

Attached please find signed copies of the following geotechnical Foundation 
Recommendations Reports prepared for above-referenced project. 

Report Applicable Structures 

Foundation Report for Sign 205 Sign no. 205 

Foundation Report for Signal/Lighting Poles Signal and Lighting poles: 
Type I A, 26A-4-1 00, 29A-5-1 00, 31 , 15TS 

If you have any questions or need for additional information, please contact Mohammed Islam 
at (916) 227-0993. 

Distribution: 
OGDS-1 
Nooshin Y oosefi, D 12 Project Manager 
Mark Williams, GS Corporate 
David Lam, District PE. 
Farhad Hadjibabaie, Dl2 Material Engineer 
Structure Construction R.E. Pending file 

··c allrans Improves mob1hly across Cal!fomia ·· 



State of California       Business, Transportation and Housing Agency 
 

M e m o r a n d u m Flex your power! 
 Be energy efficient! 

 

To: MR. JEFF WOODY, CHIEF    Date: Nov. 8th, 2011 

 

BRANCH A 

OFFICE OF DESIGN AND TECHNICAL SERVICES   

  File: 

12-ORA-5,74-

PM9.4/10.0,0.0/0.2 

   EA 12-0E310 

   I-5/ SR74 Separation 

   Signs 205  

 Attn: Andrew A Bui Project No. 1200000102 

    

  

From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 
 Geotechnical Services – MS5 

 Office of Geotechnical Design – South 1 
  

Subject: Foundation Report for Sign 205  

 

“Caltrans improves mobility across California” 

  

Per your request, the following is the foundation report for the sign 205 proposed at south-

bound off-ramp from I-5 to SR74. 

 

PROJECT DESCRIPTION 

 

The proposed Sign 205 is a part of general improvement to replace the existing Route 75/ 

I-5 interchange for the alleviation of traffic congestion along SR74 in the city of San Juan 

Capistrano, Orange County. The information regarding the sign type, location, ground 

geometry, and adjacent structures are summarized in following table. 

 

Table 1 General Information for Sign 205  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Sign Type

Standard 

Plans 

Plate 

Number

Location
Ground 

Geometry

Base 

Plate/Top 

of Wall  

Elevation     

(ft)

Ground 

Elevation 

At Sign 

Location 

(ft)

Adjacent 

Structures

Bottom of 

Sign 

Pedestal / 

RW Footing 

Elevations           

(ft)

Adjacent 

Structure / 

Foundation 

Type

139.16     

(Left)

132.13     

(Left)

RW96    

(Left)

127.93        

(Left)

Type 1 Wall 

with Spread 

Footing

137.86        

(Right)

129.35    

(Right)

RW83    

(Right)

123.25    

(Right)

Type 1 Wall 

with Driven 

Steel Pipe 

Pile

I-5 SB 

Offramp  

(widening)

1(V):4(H) 

Downslope 

outside 

Both Posts 

Lightweight 

Type A2
S43
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“Caltrans improves mobility across California” 

 

FIELD INVESTIGATION 

 

Subsurface investigation was completed by URS to obtain geotechnical information for the 

replacement of Route 74/I5 Interchange and the associated earth retaining structures. Two 

rotary wash borings and one cone penetrometer test boring adjacent to the future sign 

structure were selected to obtain the soil parameters for the foundation recommendations. 

The general information for those borings is summarized in following table: 

 

Table 2 Summary of Field Investigation for the Signs 205  

 

 

 

 

 

 

 

 

 

 

SITE GEOLOGY  
 

The project is located within the alluvial valleys of the Trabuco Creek and San Juan Creek 

and their tributaries. These alluvial valleys are covered by Quaternary age alluvium and 

terrace deposits. The alluvium consists of clay, clayey sand, sandy clay, and sandy clay 

with gravel. The terrace deposits consist of sandy silt, clayey sand and conglomeratic 

coarse-grained sand. The alluvium and terrace deposits are underlain by the Capistrano 

Formation (Tertiary age), which primarily consists of marine-derived siltstone with 

interbedded fine-grained sandstone, thin pebble sand beds, and thin hard calcareous beds. 

There are fill slopes associated primarily with the existing southbound on and off ramps 

and with Route 74 west of I-5. Consists mostly of sandy clay and clayey sand, the fill 

thickness is estimated to be up to 25 feet.  

 

SUBSURFACE CONDITIONS 

 
From existing grade to approximately five feet below, embankment materials are mostly 

dense clayey sand with gravel. Continuing down 14 feet, the subsurface materials become 

very stiff sandy lean clay with Gravel. From 19 feet to 45 feet below the ground surface, 

foundation soils are mostly lean clay with its consistency ranging from medium stiff at the 

top to very stiff near the bottom of this clay layer. 

 

For foundation design purpose, the idealized soil profiles are presented in Table 3 below. 

Sign Number (STA 

Number)

Reference 

Boring Number
Station

Reference 

Line
Offset

Top of Hole 

Elevation  (ft)

Borehole 

Depth       

(ft)

CPT-10-026 STA519+52.0 A 175.7L 133.53 54.5

R-10-09 STA518+95.6 A 9.5L 120.86 56

R-10-10 STA519+40.2 A 173.2L 134.16 17

Sign 205    

(STA520+50)
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Table 3. Idealized Soil Profile and Strength Parameters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GROUNDWATER 
 

Groundwater was measured to be 11 feet below ground surface at rotary wash boring site 

(R-10-009), and 25 feet below the top of hole at CPT sounding (CPT-10-026) location. 

Based on groundwater information obtained from field investigations, the design ground 

water table can be assumed as 112 ft above mean sea level at Sign 205 location. 

 

CORROSION EVALUATION 

 

Corrosion samples were obtained during recent subsurface explorations. The bulk samples 

were collected from the adjacent soil borings and tested for corrosion potential following 

the guidelines from Caltrans’ Corrosion Technology Branch. The test results are presented 

in Table 4 below. Based on those test results, the subsurface materials are considered as 

non-corrosive to the sign foundations.   

 

Table 4 Corrosion test Results 

 

 

 

 

 

 

 

 

Approximate 

Elevation             

(ft)

Predominant 

Soil Type, 

USCS

Average 

Blowcount,   

N60

Total Unit 

Weight 

(pcf)

Friction 

Angle  

(degree)

Cohesion 

/Undrained 

Shear Strength         

(psf)

+134' to +126' SC 36 125 40 N/A

+126' to +112' CL N/A 125 N/A 2500

+112' to +99' CL N/A 120 N/A 1000

+99' to +86' CL N/A 125 N/A 3000

+86' to +76' GP-GC 50 125 35 N/A

* Shaded area indicates materials submerged in groundwater

Sign 

Number

Location of 

Sampling

Depth of 

Sample (ft)
pH

Soluble 

Sulfates 

Soluble 

Chlorides 

Minimum 

Resistivity 

205 R-10-009
5-55 

Composite
7.3 930 150 600

> 5.5 < 2000 PPM < 500 PPM > 1000 Ohm-cmCaltrans Criteria for Non-corrosive Area 
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SEISMICITY 

 
The proposed overhead sign is located within a seismically active region of Southern 

California, and close to a number of faults that are considered to be active or potentially 

active. More detailed seismic information regarding faults, peak ground acceleration, and 

acceleration response spectrum will be available in geotechnical design report for the 

retaining walls and foundation report for the bridge replacement of the same project. 

 

Based on the communication with Office of Design and Technical Services, the lateral 

demand will be controlled by wind load under service condition, instead of seismic loading 

for extreme event. 

 

LIQUEFACTION 

 

Although groundwater table is relatively shallow at the project site, the subsurface 

materials are predominantly cohesive with relatively high consistency/density. Therefore, 

liquefaction potential is considered to be low. 

 

GEOTECHNICAL RECOMMENDATIONS 

 

Three-foot diameter CIDH piles were proposed as the foundations for Sign 205. For 

aesthetic reason, concrete pedestals with trapezoid shaped cross-section will be used above 

the bottom of retaining wall footings and CIDH piles, creating visual effect of integrated 

retaining walls/sign system. The sign pedestals and foundations will be structurally 

separated from adjacent walls (RWs #83 and #96) and their footings by expansion joints, 

which can filled with compressible polystyrene to isolate movement and eliminate future 

interaction between two different structures. Special design has to be conducted for the 

proposed sign pedestals and shaft foundations. 

 

Foundation Analysis  
 

Since the design of sign post foundation is primarily governed by lateral demand of pile, 

only lateral pile response was evaluated. The pile lateral analysis was performed using 

LPILE PLUS 5.0. The loading information was provided by Office of Design and 

Technical Services/DES, reflecting combined load vector from both longitudinal and 

transverse directions, which are created by maximum wind pressure under service 

condition. Due to higher magnitude of design load on the base plate and adjacent wall 

height, CIDH pile foundation for the right post (near RW 83) was selected for the analysis, 

creating more critical results for deep foundation design. Detailed information for the 

lateral analysis is presented below.  
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• The wind load in longitudinal direction will be concurrent with 20% of that load in 

perpendicular (transverse) direction to approximate the worst loading condition for 

overhead sign, following the recommendation from Office of Design and Technical 

Services. 

 

• For the evaluation of pile top deflection, nonlinear EI is considered for the bending 

stiffness reduction on piles, where concrete crack may exist due to advanced 

bending moment. The concrete and reinforcement information for CIDH piles are 

provided by Office of Structure Design (Foundation Details). 

 

• Lateral pile analysis was conducted in combined loading direction. To reflect the 

influence of sloping ground (1V:4H) to the east of Sign 205, a five-degree down 

slope from horizontal was assumed in that direction.  

 

• The cross-section of sign pedestal is conservatively assumed to be the same size as 

the shaft portion below the bottom of the retaining wall footing (El. +123.25’, 

RW83). From the bottom of footing and above, the 14.61 feet high pedestal section 

is assumed to be free-standing without lateral support from footing, wall stem, and 

surrounding soils, representing the absence of interaction with the adjacent 

facilities.  

 

• Cyclic loading condition was used in pile lateral analysis with number of loading 

cycles assumed to be 100 under major loading event (conservative). 

 

The results of lateral analysis are summarized on the Table 5 below. 

 

Table 5 Summary of Lateral Analysis for Sign 205 Foundation 

 

 

 

 

 

 

 

 

 

 

 

 

Based on the results from LPILE analysis, under service condition, lateral deflection on 

top of the sign pedestal supported by 3-foot diameter shaft that extends to 22-foot below 

Axial Load    

(kips)

Lateral 

Load    

(kips)

Bending 

Moment      

(kip-ft)

Bending 

Moment    

(kip-ft)

Shear      

(kips)

Pedestal 

Top 

Deflection    

(in)

3 22 4.7 6.1 148 239* 27.2* 0.7

CIDH Pile 

Diameter   

(ft)

Combined Service Load on Base 

Plate (Top of Concrete Pedestal)
Maximum Pile ResponsePile Length 

below the 

Bottom of 

RW Footing    

(ft)

Moment capacity is approximately 980 kips-ft, with concrete crack mement at approximately 200 kips-ft

* Maximum moment and shear are loacted at 15 ft and 21 ft below the top of pedestal, respectively.
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the bottom of wall footings will be less than the acceptable limit (one inch) mandated by 

Office of Design and Technical Services/DES for overhead sign structure.  

 

 

CONSTRUCTION CONSIDERATION 
 

Groundwater was encountered at the elevation that is above the bottom of CIDH pile 

foundations during field investigations. It is recommended that wet (drilling slurry) method 

be used to stabilize the drilled hole during CIDH pile installation. In addition, the 

contractor should have temporary casing on-site, and readily available other equipment and 

techniques to remedy caving compatible with Section 49-4.03 of Standard Specifications 

(May 2006). 

 

 

Should you have any question or comment, please contact Haitao Liu at (916)-227-0992. 

 

 

 

Prepared by:   Date: Nov. 8th, 2011    

 

 

 

 

 

 
 

 

 

 

 

 

____________________________ 

HAITAO LIU, P.E. C 66398     

Transportation Engineer (Civil) 

Branch A 

OGDS-1/GS/ DES 

 
CC:  OGDS1 – Los Angeles 

       Nooshin Yoosefi, D12 Project Manager 

  Mark Willian, GS Corporate 

  DES Office Engineer, Office of PS&E 

  Farhad Hadjibabaie, D12  Material Engineer 

 Structure Construction R.E. Pending File 
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Signal/Lighting Poles  
Type 1A, 26A-4-100, 29A-5-100, 31, 15TS 



                  State of California      Business, Transportation and Housing Agency 
 

 
          M e m o r a n d u m  

  
 
To :  MR. JEFF WOODY       Date:    November 9, 2011 

   Branch chief                
   Special Designs, Branch A     File: 12-ORA-5/74 
   Office of Design and Technical Services    PM 0.01 
   1801 30th street, FMP I      Project ID 00000102  
   Sacramento, CA 95816        EA 12-0E3101 

                     Signal and Lighting Pole Foundation 
Attn. :  Andrew Bui, P.E.  
    Vanessa Truong 
 
 
From :  DEPARTMENT OF TRANSPORTATION 
    DIVISION OF ENGINEERING SERVICES 
    METS-Geotechnical Services 

   Office of Geotechnical Design – South 1 
 
 
Subject :  Foundation Report for Signal and Lighting Pole Foundation 
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As requested per foundation report for signal and lighting poles through email from Vanessa Truong 
on 08/18/2011, OGDS-1 prepared for this foundation report on signal and lighting poles at I-5 
southbound on / off ramp of the cross areas of I-5 and Rte 74. 
 
 
SUBSURFACE CONDITIONS  
 

  The areas of the proposed signal and lighting poles consist of various thickness of fill over alluvium, 
which in turn is underlain by Capistrano Formation bedrock.    

 
  The depth of the artificial fill soils at the location of the borings ranges from about 12 to 18 feet. The 

fill soils at the site are comprised mainly of medium to stiff lean clay (CL) and clayey sand (SC) with 
gravel, and medium dense clayey gravel (GC).   

  
  The alluvium at the site generally consists of medium to stiff lean clay (CL) and fat clay (CH) stiff 

clay/sandy clay (CL). Occasional layers of silty sand (SM) and clayed sand (SC) were encountered at 
borings locations drilled.    

 
      

GROUNDWATER CONDITIONS 
Depths to groundwater at the end of drilling were measured within the Boring R-11-001, R-11-002, 
RC-10-008R. Based on these data, depths to groundwater varied from about 22 to 50 feet below 
existing ground surface at the exploration locations.  

 
The results of these investigations indicate that groundwater elevation is likely to range from about 
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110 feet.  During construction, some variations in the depths to the static groundwater should be 
expected due to the clayey nature of the soil, topography, seasonal variations, and adjacent 
construction or other water recharge/discharge activities.  Perched water may be encountered at 
isolated locations.  
 
 
DESIGN SOIL PARAMETERS 
 
Relevant soil parameters were evaluated for use in the design of the subject pole foundations. Table 1 
presents the general subsurface properties used for the geotechnical analyses.   

 
TABLE 1 – SUMMARY OF ENGINEERING SOIL PROPERTIES 

Ref. Boring Nos. 
Approx. Boring 
Surface Elev. 

(ft) 

Boring 
depth (ft) 

Soil 
description 

Groundwater 
Elev. (ft) 

Effective 
Friction 
angle, φ 

Undrained 
shear 

strength, C 
(psf) 

R-10-008, 
RC-10-008R, 

R-11-001, 
R-11-002, 

CPT-10-026 
CPT-10-012 

136.1 
136.1 
130.0 
119.0 
133.53 
122.27 

90.5 
141.0 
51.5 
41.5 
54.5 
44.1 

Silty Clay 
(CL) 110.0 N/A 1000 

 
 

FOUNDATION DESIGN RECOMMENDATIONS 
 

The geofoam location above the signal and lighting pole foundation were found out from the cross-
sections given by David Lam (D12) on 09/15/2011. Based on the cross sections, geofoam at location 
B, E, and west corner of the I-5 SB on-ramp would be installed for the roadway fill. The approximate 
distance from the bottom of the goefoam and finish ground surface at the pole location would be a 7 
ft, 17 ft, 18 ft respectively. Permanent casings shall be required wherever signal and lighting poles 
would be installed over the proposed geofoam areas.  Table 2 presents summary of signal and lighting 
pole foundation recommendations. 
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TABLE 2 - FOUNDATION DESIGN RECOMMENDATIONS 

Location 
No* 

Signal or 
Lighting Type 

Foundation 
Type 

Diameter 
(in) 

Standard Plan 
 (2010) 

Minimum 
required 

pile 
length 

(ft) 

Casing 
need / 
Length 

(ft) Page Use 

A Type 1A 2x3 N/A ES-7B, 438 Yes N/A N/A 

B Type 26A-4-100 CIDH 36 ES-7F, 442 No 13 Yes   / 
7 

D/F Type 29A-5-100 CIDH 36 ES-7G, 443 No 13 No 

E Type 31 CIDH 30 ES-6E, 430 No 10 Yes  / 
17 

G Type 15 TS CIDH 30 ES-7A, 437 No 10 No 

West 
Corner 
area of   
I-5 SB 

On-ramp 

Type 1A CIDH 30 ES-7B, 438 No 10 Yes / 
18 

*from the sheet no: E-19 of Signal and Lighting (Location 1) 
 
 
CONSTRUCTION CONSIDERATIONS 
 
1. The foundation of signal and lighting shall be completed prior to any geofoam construction. 
2. The above CIDH pile shall be installed from the existing ground surface. 
3. Permanent casings for the distance between proposed the bottom of the geofoam and finish 

ground surface at the pole location shall be needed wherever signal or lighting pole would be 
installed over the geofoam (EPS).  

4. The inside diameter of the casing shall not be less than 6 inch greater of pole diameter, and be 
installed to the top of CIDH piles. 

5. Groundwater is present at the site at relatively shallow depths.  Due to seasonal rainfall and 
fluctuating groundwater elevations, there is the high potential for perched groundwater and 
groundwater to be encountered in excavations and/or pile holes.  The Contractor should anticipate 
this condition.  

6. Care must be exercised not to damage geofoam during transport, storing and  installation.  
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If you have any questions or comments, please call Jongkoo Jeon at (916) 227-5389, or Mohammed 
Islam at (916) 227-0993. 
 
 
 
Prepared by:  Date: 11/09/2011   
 

   

 
 
Jongkoo Jeon, Ph.D., P.E.  
Transportation Engineer     
Office of Geotechnical Design – South 1   
       
 
 

 



State of California       Business, Transportation and Housing Agency 

 

M e m o r a n d u m Flex your power! 
 Be energy efficient! 

 

To: MR. MATTHEW CUGINI       Date:      September 9, 2011 
Senior Transportation Engineer    File: 12-ORA-5/74 

 District 12, Office of Design - Branch C    PM 9.4/9.9, 0.0/0.2 
                     1200000102 (EA12-0E3101) 

Retaining Wall Nos. 67, 80, 

533B, 533C, 914, 930, and 954 

 

From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES  

 Geotechnical Services 

Office of Geotechnical Design – South 1 

 Branch C 

Subject: Geotechnical Design Report for Retaining Wall Nos. 67, 80, 533B, 533C, 914, 930, and 954 

 

“Caltrans improves mobility across California”  

INTRODUCTION 

Per your request dated January 20, 2010, Office of Geotechnical Design-South 1 (OGDS1) has 

prepared this Geotechnical Design Report (GDR) for seven retaining walls (Nos. 67, 80, 533B, 

533C, 914, 930, and 954) proposed by above referenced project. The project proposes to construct 

a new traffic interchange to replace the existing SR-74/I-5 interchange in the City of San Juan 

Capistrano.  The proposed project includes widening of three ramps, adding northbound loop on-

ramp, reconfigured northbound off-ramp and Del Obispo Street intersection.  Figure 1 depicts the 

location map of the project. 

Figure No. 1 – Project Location Map 
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EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 

 

In order to improve the interchange, this project proposes to construct seven (7) Standard Plan 

Type 1 retaining walls on spread footings, five (5) non-standard retaining walls.  Twelve retaining 

walls will be constructed as shown in Table No. 1 below: 

Table 1 – Retaining Walls Information 

Reference 

Line
Stationing Offset

Reference 

Line
Stationing Offset

10

WB Rte. 74 (west of 5/74 

Interchange) at Horno 

Creek

L-2, RW10 B 11+08.240 59.82' LT B 12+30.100 78.424' LT 22.00 141.00 No

83
1-5 SB Off-Ramp (west 

side)
L-2, L-4, RW83 D 518+79.750 73.86' LT D 523+50.000 42.27' LT 22.00 473.30 No

96
1-5 SB Off-Ramp (east 

side)
L-2, L-4, RW96 D 518+98.430 25'Rt D 523+10.000 17.10' RT 16.00 416.34 No

533A
1-5 SB On-Ramp at Horno 

Creek (east side)
L-5, RW533A A 533+80.000 108.78' RT A 534+45.000 107.48' RT 6.00 65.60 No

513
I-5 NB Off-Ramp (east 

side)
L-2, L-3, RW513 G 513+10.000 23.76' RT G 516+70.220 23.76' RT 31.75 370.00 No

67
EB Rte. 74 (east of 5/74 

Interchange)
L-2, R-3 B 20+54.060 130.02'Rt B 20+86.900 59.06'Rt 12.00 89.53 Yes

80 NB Del Obispo Street L-1, R-1 B 5+69.50 45.08'Rt B 7+67.87 50.24'Rt 10.00 182.46 Yes

914
1-5 SB On-Ramp (west 

side)
L-2, L-4, R-4 E 519+17.640 34.14' LT E 520+50.000 5.67' LT 16.00 138.85 Yes

930
1-5 SB On-Ramp (east 

side)
L-4, R-6 E 529+30.000 35'Rt A 533+60.000 107.86' RT 10.00 428.65 Yes

954
1-5 SB On-Ramp (east 

side)
L-2,L-4, R-5 E 519+36.310 85.71'Rt E 524+10.000 33.48'Rt 16.00 497.02 Yes

533B
1-5 SB On-Ramp at Horno 

Creek (east side)
L-4, L-5, R-7 A 534+45.000 107.48' RT A 536+59.930 103.18'Rt 8.00 215.06 Yes

533C
1-5 SB On-Ramp at Horno 

Creek (east side)
L-5, R-7 A 537+19.450 101.99' RT A 538+40.000 99.58' RT 12.00 120.44 Yes

RW 

No.
Location

Reference Plan 

No.

Stations
Max. 

Height 

(ft)

Standard 

Plan 

Design

From To
Length 

(ft)

 

Foundation reports for non-standard retaining wall nos. 10, 83, 96, 533A, and 513 will be prepared 

separately for Structure Design Branch 19. 

 

The existing crib wall at the west side of Dennys restaurant will be removed for the construction 

of northbound I-5 off-ramp.  An existing loose block wall is found at the south side of Dennys 

parking lot and this will also be removed for construction.   

 

There is an existing soundwall along the school property and State R/W line by the southbound I-5 

off-ramp.   

 

An existing block retaining wall is located along the east side of Chevron gas station and 

restaurant areas in the west of I-5 and SR-74 interchange.  A portion of the block wall is located 

within the proposed roadway limits. 

 

The existing Route 74/5 Separation overcrossing (Bridge No. 55-0229) will be replaced to allow 

additional lanes and full width standards, as well as a longer span length to provide additional 

space underneath to accommodate the proposed east on-ramp and for the future widening of the I-
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5 freeway.  The depth of bridge section will be increased and it requires the bridge profile to be 

raised to maintain the minimum required vertical clearance. 

 

The El Horno Creek continues from northeast corner of SR-74/I-5 Interchange, where it flows 

southwest beneath freeway I-5 (near proposed Retaining Wall No. 533A).  The creek is 

channelized just south of the San Juan Elementary School playground, where it flows into an 

existing box culvert under Ortega Highway (proposed Retaining Wall No. 10) and connects to an 

existing concrete channel.  Then, the creek flows into an existing box culvert across Route 5. 

 

West of I-5/SR-74 Interchange 

• Fill embankment is required for Ortega Highway at the west of Del Obispo Street (Sta. “H” 

5+00.00 to “H” 9+40.00), 

• Cut slope for NB Del Obispo Street (Sta. “B” 5+10.00 to “B” 9+00.00), 

• Fill to be placed near bridge approach areas due to bridge profile to be raised (Sta. “B” 

9+00.00 to “B” 12+97.01; Sta. “B” 15+95.59 to 20+00.00), 

• Fill embankment for southbound I-5 on-ramp (Sta. “C” 510+38.00 to “C” 517+20.42),  

• Fill embankment for southbound I-5 off-ramp (Sta. “D” 518+60.00 to “D” 528+98.59),  

 

East of I-5/SR-74 Interchange 

• Fill embankment for northbound I-5 (Sta. “A” 533+80.00 to 538+40.10). 

• Cut slope for northbound I-5 on-ramp (Sta. “E” 529+19.60 to “E” 532+99.24; Sta. “A” 

533+00.00 to “A” 533+60.00),  

• Fill embankment for northbound I-5 on-ramp (Sta. “E” 519+14.92 to “E” 529+19.60),  

• Cut slope for WB Ortega Highway (Sta. “B” 18+88.00 to “B” 19+31.58), 

• Cut slope for new northbound I-5 loop on-ramp (Sta. “F” 511+58.00 to “F” 525+09.74), 

• Fill embankment for northbound I-5 off-ramp (Sta. “G” 502+97.90 to “G” 520+26.00),  

 

 

PERTINENT REPORTS AND INVESTIGATIONS 

 

The following documents have been reviewed for the preparation of this GDR: 

 

� Foundation Investigation for Bridge 55-229, Route 64/2 Separation, June 1956. 

� Log of Test Borings for Bridge 55-229, Route 64/2 Separation, May 1956. 

� Foundation Recommendations for Bridge 55-229, Route 74/5 Separation, July 1965. 

� Log of Test Borings and General Plan for Bridge 55-229, Route 74/5 Separation, February 

1967 

� Project Report for I-5/Ortega Highway Interchange Improvement Project, May 2009.   

� Second Quarter 2009 Groundwater Monitoring Progress Report Chevron Service Station 

26988 Ortega Highway, Holguin, Fahan & Associates, Inc., June 29, 2009. 

� Site Conceptual Model 76 Service Station 27164 Ortega Highway, Delta Consultants, 

September 3, 2009.  

� 95% PS&E Project Plans for SR-74/I-5 Interchange Improvements Project, July 8, 2011. 
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� “Data Submittal for the Interstate 5 at State Route 74 Interchange, Orange County, California”, 

prepared by URS Corporation, July 7, 2011. 

 

The preparation of the GDR follows guidelines established in the Guidelines for Geotechnical 

Design Reports (December 2006). 

 

 

FIELD EXPLORATION PROGRAM  

 

In order to obtain subsurface conditions and engineering properties at the location of retaining 

walls and other structures proposed by this project, site-specific field exploration was performed 

between June 2010 and February 2011 under the supervision of a URS Corporation representative. 

The exploratory locations for the project were planned and provided by Caltrans and marked in the 

field by URS Corporation staff.  A field exploration and laboratory test data report submittal by 

URS Corporation in Appendix A presents boring logs and laboratory data for the geotechnical 

subsurface investigations performed by URS Corporation for the Interstate 5 at State Route 74 

Interchange Project in Orange County, California.  Right of Entry permits were obtained for three 

geotechnical explorations.   

 

Subsurface exploration included 15 Cone Penetration Tests (CPT), 2 hollow stem auger borings, 8 

rotary wash borings and 3 rotary core borings along the I-5 at SR-74 Interchange areas.  The 

exploratory locations were typically planned with a spacing of approximately 300 ft and borings 

were done as close as possible to the proposed wall alignment to provide site-specific information.  

CPT soundings were performed by Kehoe Testing and Engineering, Inc., hollow stem auger 

borings were performed by Tri-County Drilling, Inc., and Jet Drilling, Inc., rotary wash borings 

were performed by C&L Drilling and Crux Subsurface, Inc., and core borings were performed by 

Crux Subsurface, Inc. and Caltrans Drilling Services. To avoid possible interference with the 

unmarked underground utilities the upper five feet was hand augured. Summary of field 

exploration locations and elevation is presented in Table 2. 

 

URS Corporation geotechnical staff maintained field boring logs and visually classified the soil 

and bedrock according to the Caltrans Soil and Rock Logging, Classification, and Presentation 

Manual (April 2010).  When subsurface conditions permitted, relatively undisturbed samples were 

obtained using both the Shelby Tube Sampler [with 2.875-inch I.D and 3-inch O.D.] and the 

California Modified Sampler. Standard Penetration Testing (SPT) was performed in the 

subsurface soils using a 140-pound automatic-trip hammer or a manual safety hammer with a 30-

inch drop. The number of blows required to drive the sampler was recorded at 6-inch intervals for 

each sample taken. SPT was performed in accordance with ASTM D1586 procedures. The total 

number of blows required to drive the sampler the last 12 inches is recorded on the log of borings.   

 

Geotechnical samples obtained in the field were carefully sealed and packaged to reduce moisture 

loss and disturbance and were transported to our laboratory for further testing. After completion of 

drilling and sampling operations, borings were backfilled with grout to the ground surface. The 

cuttings generated by drilling were drummed and disposed of off-site.   
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The blow count for the final 12 inches of sampler penetration is commonly referred to as the "N-

value".  This value generally reflects the resistance to penetration of the soil at the sample depth. 

The degree of relative density of granular soils and the degree of consistency of cohesive soils are 

generally described on the Boring Records according to the conventional correlation presented in 

key of the log of boring.   

 

The relative density and consistency descriptions for coarse-grained soils on the attached log of 

boring are based on corrected Standard Penetration Test (SPT) N60 value as described below. 

 

N60 = Nmeasured x (ERi/60) 

 

where, 

 

ERi = Hammer energy ratio 

 

Hammer energy ratios of rotary wash and hollow stem borings range between 71 to 87 percent 

depending on the drilling subcontractor used and the drill rig specific calibration report. The 

relative density and consistency descriptions on the log may deviate from the correlation for a 

number of reasons, including reliance on other test results or the engineer’s judgment based on 

manual manipulation of the sample. 

 

It is widely accepted that the above-listed SPT blow count correlation is overly simplistic. For 

most applications in non-gravelly soils, the blow count is usually adjusted for the effective vertical 

pressure at the sampling depth and for other sampling system parameters such as the efficiency of 

the sampling system and/or sampling techniques used. In gravelly soils, it is recognized that the 

blow counts are higher than would be expected in non-gravelly soils of similar density or 

consistency. This occurs because the sampler tends to push larger gravel clasts ahead of it. The 

area of the gravel clasts may be significantly greater than that of the sampler, causing increased 

resistance and higher blow counts. 

 

Wire-line core borings (hole diameter of 3.0 inches (NQ) to 3.8 inches (HQ) and core diameter of 

1.9 inches (NQ) to 2.4 inches (HQ)) were drilled to characterize the subsurface rock conditions. 

The recovered core was logged for rock name and type, grain size, bedding spacing, color, degree 

of weathering, hardness, fracture density, percent recovery, and Rock Quality Designation (RQD) 

in accordance with the Caltrans Soil and Rock Logging, Classification, and Presentation Manual 

(April 2010). Samples of core obtained in the field were carefully packaged to reduce moisture 

loss and disturbance and were transported to our laboratory for further evaluation and testing. 

After completion of coring operations, borings were backfilled with grout to the ground surface. 

The cuttings generated by drilling were drummed and disposed of off-site. 

 

CPT soundings were accomplished in general accordance with ASTM Method D3441. A 15-cm
2
 

cone penetrometer was deployed using a truck mounted CPT. Parameters measured nearly 

continuously during the CPT are soil bearing resistance at the cone tip (qc), soil frictional 

resistance along the cylindrical friction sleeve (fs), and pore water pressure directly behind the 

cone tip (U).  These measured values are then used to estimate the type of soil being penetrated 
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using correlation established through experience and research. The correlations have been 

established by Robertson and Campanella (1986).  The CPT logs include measured soil 

parameters and interpreted soil types. The stratigraphic interpretation is based on relationships 

between qc, fs, and U (Robertson, 1990).  The CPT data interpretation is presented in Appendix A. 

 

CPT soundings do not include soil sampling; as such laboratory tests were not conducted. The 

CPT sounding location was backfilled with Bentonite chips, and patched with “cold patch” 

asphalt. 

 

LOTBs (Log of Test Borings) have been prepared by the URS Corporation and will be submitted 

to your office. 

 

Table 2 - Summary of Field Exploration Locations and Elevations 
Depth Station Offset

(feet) (-L/+R) (feet) (feet, NAVD88) Northing Easting

R-11-001 51.5 517+25.50 -445.3 127.838 2129186.761 6131886.446

R-11-002 41.5 518+22.29 -345.41 116.495 2129285.312 6131977.715

CPT-10-003 103.02 512+18.57 -507.62 114.14 2128722.112 6131841.051

CPT-10-004 41.02 516+68.45 -765.62 124.416 2129111.398 6131571.012

CPT-10-005 60.04 515+53.07 -532.85 125.915 2129024.226 6131809.594

CPT-10-006 50.36 515+95.45 -367.03 129.526 2129072.183 6131973.029

R-10-007 46.5 514+1.59 -209.22 102.5 2128895.178 6132138.238

R-10-008 141 517+32.88 -162.19 136.129 2129216.743 6132168.039

RC-10-008 90.5 517+32.88 -157.19 136.129 2129217.674 6132172.977

R-10-009 56 518+95.59 -9.51 120.861 2129391.686 6132304.121

R-10-010 17 519+40.15 -173.19 134.159 2129415.978 6132136.425

CPT-10-011 46.59 521+17.52 -127.71 130.619 2129593.083 6132157.744

CPT-10-012 44.13 523+22.14 -127 127.267 2129790.082 6132124.076

CPT-10-014 27.23 519+53.98 489.46 144.205 2129511.423 6132792.315

CPT-10-015 30.18 519+56.30 696.06 143.736 2129539.630 6132996.998

CPT-10-016 25.43 521+18.30 186.7 137.812 2129642.156 6132468.308

CPT-10-017 33.14 523+24.04 154.51 133.47 2129845.579 6132400.074

CPT-10-018 16.08 533+42.97 92.34 147.94 2130824.638 6132055.865

CPT-10-019 22.97 516+34.42 173.47 132.496 2129144.109 6132510.081

A-11-020 31.5 516+22.42 362.5 139.58 2129143.813 6132699.523

RC-10-021 140.4 518+19.41 142.79 143.541 2129331.239 6132463.760

R-11-022 42 514+98.99 285.7 107.853 2129009.239 6132629.709

CPT-10-023 45.11 512+53.55 148.26 114.404 2128751.540 6132497.142

R-10-024 31.5 509+44.32 99.27 108.592 2128437.085 6132438.163

CPT-10-025 34.94 505+09.14 77.84 106.323 2127999.316 6132372.879

CPT-10-026 54.46 519+52.02 -175.74 133.527 2129427.072 6132132.490

A-10-028 51.5 517+79.34 -9.83 119.103 2129276.228 6132315.736

RC-10-028A 141.5 517+74.09 -10.31 119.091 2129270.962 6132315.740

Location
Boring No. Elevation
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LABORATORY TESTING  

 

Geotechnical soil samples obtained by the URS Corporation staff from the borings were carefully 

sealed and packaged in the field to reduce moisture loss and disturbance. The samples were 

subsequently delivered to URS Corporation laboratory where they were further examined and 

classified. Selected representative samples were tested to evaluate moisture content, in-situ dry 

density, fines content, Atterberg limits, shear strength, compressibility, and corrosivity of the soils. 

All tests listed in Table 3 were performed in accordance with the latest American Society of 

Testing and Materials (ASTM) and California Test Method (CTM) guidelines. 

 

Table No. 3 – Laboratory Test Methods 

 

 

 
 

 

 

 

 

  

Test Standard 

Moisture Content and Dry Density Tests ASTM D2937 

Atterberg Limits Tests ASTM D4318, CTM 204 

Mechanical Analysis of Soils CTM 203 

Wash Analysis ASTM D1140 

Sieve and Hydrometer ASTM D422 

Consolidation Tests ASTM D2435, D4546, D5333 

Direct Shear Tests ASTM D3080 

Unconfined Compression Test ASTM D2166 

Unconsolidated-Undrained Triaxial Compression Tests ASTM D2850 

Corrosion – Resistivity, pH CTM 643 

Corrosion – Chloride content CTM 422 

Corrosion – Sulfate content CTM 417 
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GEOLOGY  

 

Regional Geology 

 

The subject site is located within the Peninsular Range Geomorphic Province.  The Peninsular 

Ranges are characterized by northerly and northwesterly trending mountain ranges and associated 

valleys.  The site is located along the southwest foothills of the Santa Ana Mountains in Orange 

County, which are comprised of Tertiary marine sediments overlain by Quaternary (younger) 

alluvium and terrace deposits along stream terraces and valleys (Morton, P. K., CDMG 1974).  

The southwest foothills of the Santa Ana Mountains are bounded by the Santa Ana Mountains to 

the north, east and southeast and bounded by the San Joaquin Hills to the west and bounded by the 

Pacific Ocean to the south.  Northwest-southeast trending strike-slip faults are present bordering 

the Santa Ana Mountains and the San Joaquin Hills (Newport-Inglewood-Rose Canyon Fault 

(offshore) and San Joaquin Hills Thrust Fault). The active faults nearby the site are discussed later 

in the Seismicity section of this report. 

 

Site Geology 

 

The project is located within the alluvial valleys of the Trabuco Creek and San Juan Creek and 

their tributaries. The lower parts of the valleys are covered with Quaternary age and older 

alluvium (also Quaternary age).  The upper or higher elevation portions of the valleys are 

comprised of terrace deposits (Quaternary age) which are older alluvial surfaces deposited by 

streams then uplifted and down-cut into by younger streams.  The alluvium and older alluvium 

was deposited primarily by floods emanating from the Trabuco and San Juan Creeks and their 

tributaries from the mountains and hills to the northeast of the project location. The alluvium and 

the terrace deposits are underlain by the Capistrano Formation (Tertiary age).    

 

The area east of the 5 Freeway and north of “A” Line Station 515+50 consists of terrace deposits 

over Capistrano formation bedrock.  The terrace deposits consist of sandy silt, clayey sand and 

conglomeratic coarse-grained sand, and clayey soil horizons. The Capistrano Formation consists 

of marine derived siltstone with interbedded fine grained sandstone, thin pebble sand beds, and 

thin hard calcareous beds, and also can be locally diatomaceous and tuffaceous.     

 

The remaining areas of the project consist of clayey alluvium over Capistrano formation bedrock.  

 

There are also fills placed in the areas of the on and off ramps and for the Highway 74.  The fill 

encountered ranges in thickness from a few feet to approximately 20 feet.  Except for the NB on-

ramp these fills consist of clay and clayey sand fill material.  The material used for the NB on-

ramp consists of sand, silty sand, sandy silt, silty clay and clay.  

 

The closest fault to the site is the Newport-Inglewood-Rose Canyon Fault oriented as a vertical 

right-lateral strike slip fault approximately 5.9 miles south-southwest of the site (Caltrans, 2007).   
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Subsurface Conditions  

 

The subsurface conditions are based on information from this investigation that include borings 

and CPTs completed in the subject area.  The alluvium consists of primarily soft clay, soft to 

medium stiff sandy silty clay, soft to medium stiff sandy clayey silt.  The terrace deposits consist 

of medium dense to dense sand, silty sand, sandy silt, medium stiff to stiff clay, and medium dense 

to dense clayey sand with gravel.  The Capistrano Formation consists of weathered siltstone and 

siltstone with shale becoming less weathered with depth.  The artificial fill encountered ranges in 

thickness from a few feet to approximately 20 feet.  Except for the NB on-ramp these fills consist 

of clay and clayey sand fill material.  The material used for the NB on-ramp consists of sand, silty 

sand, sandy silt, silty clay and clay.  Based on subsurface investigations we interpret the 

subsurface on the east side of I-5 north of “A” Line Station 515+50 to consist of terrace deposits 

overlying Capistrano Formation siltstone. The subsurface under the existing freeway and on the 

west side of the I-5 (and south of “A” Line Station 515+50 east of the freeway) consists of clayey 

alluvium overlying Capistrano Formation siltstone. The clayey alluvium ranges in thickness from 

22 feet in boring A-10-028 under the median of the 5 Freeway to 38 feet in boring R-11-022 in the 

office building complex near “G” Line Station 515+50 to 53 feet in boring R-10-008 at the 

junction of the 74 with the southbound on ramp to 56 feet in CPT-10-005 at the existing junction 

of Del Obispo with the 74 to greater than 92 feet in CPT-10-003 at “H” line Station 5+00.  In the 

areas of the existing fill embankments the fill material is overlying alluvium overlying Capistrano 

Formation siltstone.   

 

Groundwater 

 

Groundwater was encountered in several of the CPT sounding locations during this investigation.  

The groundwater encountered under the freeway and west of the freeway in the vicinity of the 

interchange ranges from elevation 110.7 to 112.5 feet (approximately 10 feet below the existing 

freeway elevation).  To the south end of the project around “A” Line Station 507+00 the 

groundwater was found at elevation 77.8 feet (approximately 28 feet below existing freeway level.  

 

Groundwater was encountered during the borings for the 1956 foundation investigation.  During 

the 1956 investigation groundwater was encountered and ranges between elevations 108.2 to 

elevation 111.2 feet above mean sea level. Groundwater was also encountered during the 

investigations for the Chevron gas station (west side of I-5) and 76 gas station (east side of I-5) as 

reported in 2009 reports prepared for these property owners by their consultants.  Groundwater 

elevations reported for the 76 gas station 2009 report range from 107.64 to 130.96 feet above 

mean sea level.  Groundwater elevations reported for the Chevron gas station 2009 report range 

from 82.0 to 94.0 feet above mean sea level. 

 

The results of these investigations indicate that groundwater in this project site is approximately 

10 feet below ground surface on the west side of the I-5 and is approximately 10-37 feet below 

ground surface on the under the existing freeway and on the east side of the I-5. The most likely 

groundwater model indicates the groundwater is within the alluvium and/or the terrace deposits 

and is sitting on top of the less permeable Capistrano bedrock formation.   
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SEISMICITY 

 

The project site is not located within any established Alquist-Priolo Earthquake Fault Zone. Based 

on the California Geological Survey 2007 Fault Database, the Newport Inglewood-Rose Canyon 

Fault is the nearest active seismic source to the proposed project site. Another seismic source is 

the San Joaquin Hills Thrust Fault.  Both of these sources are nearby causative faults that should 

be considered in the design of the proposed project. 

 

Table No. 4 summarizes the Maximum Moment Magnitude (MMax) of the faults, type of faulting, 

distance, direction from site to the fault, and Peak Ground Acceleration (PGA) of the faults 

mentioned above. The PGA is based on the Caltrans 2007 Caltrans Deterministic PGA Map and 

2009 ARS Online Report. 

 

Table No. 4 - Summary of Seismic Parameters 

Fault Type of Faulting MMax 
Distance 

(miles) 

Direction 

to fault 
PGA 

San Joaquin Hills Thrust  Reverse 6.6 6.6 NW 0.37 

Newport Inglewood-Rose 

Canyon 
RLSS 7.5 5.9 SSW 0.33 

 

Liquefaction Potential 

 

Liquefaction is a phenomenon in which loose, saturated, fine grained granular soils behave like a 

fluid when subjected to high intensity ground shaking. Liquefaction occurs when three general 

conditions exist: (1) shallow ground water (2) low-density, fine, sandy soils and (3) high-intensity 

ground motion. Saturated, loose and medium dense, near surface cohesionless soils exhibit the 

liquefaction potential, while dense cohesionless soil and cohesive soil exhibit the lowest, 

negligible liquefaction potential. Effects of liquefaction on ground surface include sand boils, 

settlement and lateral spreading.  

 

The groundwater in this project site is approximately 10-37 feet below ground surface. The most 

likely groundwater model indicates the groundwater is within the alluvium and/or the terrace 

deposits and is sitting on top of the less permeable Capistrano bedrock formation.  The alluvium 

consists of primarily soft clay, soft to medium stiff sandy silty clay, soft to medium stiff sandy 

clayey silt.  The terrace deposits consist of medium dense to dense sand, silty sand, sandy silt, 

medium stiff to stiff clay, and medium dense to dense clayey sand with gravel.  The liquefaction 

potential for this project is considered relatively low based on the existing subsurface information.  
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GEOTECHNICAL ANALYSIS AND DESIGN 

 

Cuts and Excavations 

The proposed cut/fill embankment that will be placed on the project includes: 

West of I-5/SR-74 Interchange 

• Fill embankment for Ortega Highway west of Del Obispo Street (Sta. “H” 5+00.00 to “H” 

9+40.00), 

• Cut slope for NB Del Obispo Street (Sta. “B” 5+10.00 to “B” 9+00.00), 

• Fill to be placed near bridge approach areas due to bridge profile to be raised (Sta. “B” 

9+00.00 to “B” 12+97.01; Sta. “B” 15+95.59 to 20+00.00), 

• Fill embankment for southbound I-5 on-ramp (Sta. “C” 510+38.00 to “C” 517+20.42),  

• Fill embankment for southbound I-5 off-ramp (Sta. “D” 518+60.00 to “D” 528+98.59),  

 

East of I-5/SR-74 Interchange 

• Fill embankment for northbound I-5 (Sta. “A” 533+80.00 to 538+40.10). 

• Cut slope for northbound I-5 on-ramp (Sta. “E” 529+19.60 to “E” 532+99.24; Sta. “A” 

533+00.00 to “A” 533+60.00),  

• Fill embankment for northbound I-5 on-ramp (Sta. “E” 519+14.92 to “E” 529+19.60),  

• Cut slope for EB Ortega Highway (Sta. “B” 18+88.00 to “B” 19+31.58), 

• Cut slope for new northbound I-5 loop on-ramp (Sta. “F” 511+58.00 to “F” 525+09.74), 

• Fill embankment for northbound I-5 off-ramp (Sta. “G” 502+97.90 to “G” 520+26.00),  

 

Stability 

Global stability analyses were conducted using the computer program Geo Studio SlopeW for 

both static and pseudostatic conditions. The critical (highest) sections along the retaining 

following walls were analyzed: 

• RW 67: 12-foot-high Type 1 retaining wall, 

• RW 80: 10-foot-high Type 1 retaining wall, 

• RW 914: 16-foot-high Type 1 retaining wall, 

• RW 930: 10-foot-high Type 1 retaining wall, 

• RW 954: 16-foot-high Type 1 retaining wall, 

• RW 533B: 8-foot-high Type 1 retaining wall, 

• RW 533C: 12-foot-high Type 1 retaining wall, 

 

The factor of safety for a deep-seated failure is greater than 1.5 under static condition with a 3-foot 

soil surcharge to represent traffic loading. Slope stability analysis under pseudostatic condition 

was performed using a seismic coefficient equal to 0.2g (which is the smaller of either one-third 

the horizontal peak ground acceleration or 0.2g). Analysis indicates that the factor of safety is 

greater than 1.1 under pseudostatic condition. 

 

Based on a review of the proposed grading, the proposed cuts and excavations with 2(H) to 1(V) 

or flatter slopes are expected to be grossly stable.  The temporary cuts and excavations with 1½(H) 

to 1(V) or flatter slopes are expected to be grossly stable.   
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Grading Factors 

Earthwork will be required as part of the proposed improvements. Preliminary estimates of 

shrinkage and bulking grading factors are provided for earthwork quantity calculations.  Shrinkage 

occurs when soil is excavated and replaced at a density substantially different from its original 

density. For preliminary planning and estimating purposes, shrinkage factors of 10 to 15 percent 

for sandy soil and 20 to 30 percent for clayey soil should be used from truck-soil volume to 

compacted-in-place volume. Bulking occurs when an in-place material is removed for hauling 

purposes. Excavated materials could be assumed to bulk 10 to 15 percent for sandy soil and 20 to 

40 percent for clayey soils for hauling purposes. 

 

Embankments 

The fill embankments within the following areas which contain clayey alluvium over Capistrano 

formation bedrock: 

1. West of I-5/SR-74 Interchange 

• Fill embankment for Ortega Highway at the west of Del Obispo Street (Sta. “H” 5+00.00 

to “H” 9+40.00), 

• Fill to be placed near bridge approach areas due to bridge profile to be raised (Sta. “B” 

9+00.00 to “B” 12+97.01; Sta. “B” 15+95.59 to 20+00.00), 

• Fill embankment for southbound I-5 on-ramp (Sta. “C” 510+38.00 to “C” 517+20.42),  

• Fill embankment for southbound I-5 off-ramp (Sta. “D” 518+60.00 to “D” 528+98.59),  

2. East of I-5/SR-74 Interchange 

• Fill embankment for northbound I-5 off-ramp (Sta. “G” 502+97.90 to “G” 520+26.00),  

 

Settlements of the proposed embankment fills within these areas were analyzed.  Standard 

consolidation and elastic procedures were used to evaluate both immediate and consolidated 

settlements (long-term settlement).  Based on our analysis, the long-term settlement from 

compressible clay layers below the proposed embankment fill (embankment height 30’ maximum) 

will reach up to 14 inches with an average 30 years of 90% consolidation.  The waiting period for 

preloading with vertical drains at 6’ spacing below the proposed embankment fills will take about 

180 days to reach 90% consolidation.   

 

The long-term settlement for the proposed embankment fill height less than 5’ is within 2” with an 

average 30 years of 90% consolidation.  No preloading is needed for placement of less than 5’ of 

embankment fill. 

 

The pre-consolidation process may be required to construct fill embankments (prior to 

construction of adjacent retaining walls) over compressible soft to medium silty clay and clay.  

Site-specific subsurface exploration at this project site indicated that a waiting period and pre-

consolidation process (install wick drain) be recommended for the following areas: 

1. Fill placed at the west side of I-5/SR-74 Interchange (Roadway, SB off-ramp, and SB on-

ramp) includes retaining wall nos. 10, 83, and 96. 

2. Fill placed at the east side of I-5/SR-74 Interchange (NB off-ramp and SB off-ramp) includes 

retaining wall no. 513. 
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Foundation Recommendations for Type 1 Retaining Walls on spread footing 

It is recommended that retaining wall nos. 67, 80, 533B, 533C, 914, 930, and 954 be founded on 

spread footings.  The Standard design details for these type 1 retaining walls are given in the 

Caltrans Standard Plans (May 2006) no. B3-1 (loading case I).  Subsurface soil conditions at the 

proposed retaining wall locations were determined based on the borings performed for this project. 

Table No. 5 presents the general subsurface profile and soil properties used for the geotechnical 

analyses. Log of Test Borings (LOTB) should be referred for detailed information. 

 

Based on our analysis, the foundation soil under the wall will have sufficient capacity to support 

the wall with the footing size proportioned according to the Caltrans Standard Plans, and expected 

settlement is about 1 inch, which will mostly occur during wall construction.   

 

To provide uniform support and to reduce the effect of differential settlement, it is recommended 

that the foundation soil within 6” below the bottom of the retaining wall footing should be 

excavated and recompacted to 95 percent relative compaction (based on ASTM D1557), at or near 

its optimum moisture content. 

 

Table No. 5 – General Subsurface Profile 

Boring 

Elev. (ft)
Description

RW 67 B 20+71.27 B 21+10.00 CPT-10-014 144.21 141.14
144.21-

113.9

sand, silty 

sand, sandy 

silt

110 

(Estimated)
>35

RW 80 B 5+80.00 B 7+40.00 CPT-10-003 114.14
112.55-

116.55

114.14-

11.04
clay, silty clay

85 

(Estimated)
1000.0

RW 533B 

RW 533C
A 534+45.60 A 538+40.00 CPT-10-018 147.94 149.7-153.55 148-132

sand, silty 

sand, sandy 

silt

130 

(Estimated)
>35

137.81-

127.5

sand, silty 

sand, sandy 

silt

125 

(Estimated)
>35

127.5-

112.3
clay, silty clay

125 

(Estimated)
2000.0

522+80.00 523+60.00 CPT-10-017 133.47 130.56
133.43-

100.3

sand, silty 

sand, sandy 

silt

125 

(Estimated)
>35

RW 930 E 529+30.00 E 533+60.00 CPT-10-018 147.94
139.34-

143.34
148-132

sand, silty 

sand, sandy 

silt

130-140 

(Estimated)
>35

137.81-

127.5

sand, silty 

sand, sandy 

silt

125 

(Estimated)
>35

127.5-

112.3
clay, silty clay

125 

(Estimated)
2000.0

522+80.00 524+10.00 CPT-10-017 133.47 128.37
133.43-

100.3

sand, silty 

sand, sandy 

silt

125 

(Estimated)
>35

519+16.759

Soil TypeTop of 

Footing 

Elev. (ft)

Top of 

Boring 

Elev. (ft)

Ref. Boring 

No.
End STA φ (deg.) Su (psf)

CPT-10-016 137.81522+80.00

522+80.00 CPT-10-016 137.81
136.37-

130.37

132.56-

138.56

Groundwater 

Elev. (ft)

E ERW 914

519+34.00

EERW 954

Beg. STAWall No.
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Expansion Potential 

Expansive and collapsing soils are characterized by their ability to undergo significant volume 

changes (shrink or sweI1) due to variations in moisture content even without an increase in 

external loads. Changes in soil moisture content can result from precipitation, landscape irrigation, 

utility leakage, roof drainage, perched groundwater, drought, or other factors, and may result in 

unacceptable settlement or heave of structures or concrete slabs supported on grade. 

 

Expansion potential of the soil at the project site was evaluated using the laboratory testing results 

of materials collected from various locations along the project alignment. Results of the index 

properties and the expansion index (EI) testing are summarized in Appendix B. The laboratory test 

results indicate that the expansion potential of the soil samples from A-11-020 @15’ is very high 

and from A-11-020 @6.5’ is low. 

 

Corrosion 

Eight soil samples collected at the project site were tested for minimum soil resistivity, soil pH, 

water-soluble sulfate content, and chloride content using the procedures described in California 

Test Methods (CTM) 417 (2006), 422 (2006), and 643 (2007).  Soil samples were obtained within 

the existing compacted roadway fill.  The results of those laboratory tests are presented in Table 6.  

 

Table No. 6 - Corrosion Test Results 

Boring Sample 

Depth (ft) 

pH Minimum Resistivity* 

(ohm-cm) 

Sulfate Content 

(PPM) 

Chloride Content 

(PPM) 

R-11-001 5.0-5.5 7.3 430 396 165 

R-11-002 5.0-40.0 7.2 350 471 330 

R-10-007 5.0-45.0 7.4 430 1349 345 

R-10-009 6.0-55.0 7.3 600 930 150 

A-11-020 5.0-8.0 7.6 580 0 600 

R-11-022 5.0-30.0 7.5 515 0 120 

R-10-024 5.0-60.0 7.5 445 1692 90 

R-10-028 5.0-50.0 6.5 640 606 105 
Note: * The Corrosion Technology Branch policy states that if the minimum resistivity is greater than 1000 ohm-cm the area is considered to be 

non-corrosive and sulfate and chloride contents are not tested 

 

Based on Caltrans Corrosion Guidelines, Version 1.0 (2003), the Department considers a site to be 

corrosive to foundation elements if one or more of the following conditions exist for the 

representative soil and/or water samples taken at the site: 

 

• minimum electrochemical resistivity of less than 1,000 ohm-cm, 

• chloride concentration is greater than or equal to 500 ppm,  

• sulfate concentration is greater than or equal to 2000 ppm, or 

• the pH is 5.5 or less. 
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Comparison between the current laboratory test results in Table 6 and the Caltrans corrosion 

criteria indicates that the onsite soils are considered to be corrosive to steel and concrete 

structures.  

 

The chloride concentration for Boring no. A-11-020 at the Denny’s parking lot is 600 ppm which 

is greater than 500 ppm.  Based on the results of the corrosion analyses, the site at Denny’s 

parking lot is considered corrosive.  The Corrosion Technology Branch shall be consulted. 

 

 

MATERIAL SOURCES 

 

This section identifies sources within the current project limits that will produce materials that can 

be put to a higher use than common borrow. The debris from structures demolished for the project 

improvements can be considered to be such a source.  Demolished structures include the existing 

pavement that is to be removed prior to roadway widening. That debris may be recycled as 

aggregate or roadway base. The debris should be tested to ensure that it meets all applicable 

Caltrans criteria for processed miscellaneous base before being used for these purposes. For use as 

embankment fill, all excavated sandy material is considered suitable, but excavated clayey 

material is not considered suitable. Any import fill materials, either for structural backfills or 

roadway embankment fills, shall be tested and approved prior to import per Caltrans Standard 

Specifications (Caltrans, 2006c). 

 

The area for proposed cut above the right shoulder of the existing northbound 5 Freeway between 

approximate Stations 515+50 to 523+00 including the proposed northbound loop on ramp consists 

primarily of medium dense to dense sand, silty sand, sandy silt, medium stiff to stiff clay, and 

medium dense to dense clayey sand with gravel. Approximately 9.0 feet of clay was encountered 

in boring R-11-20 in the Denny’s parking lot, however the other borings and CPT’s (CPT-10-019, 

CPT-10-016, CPT-10-017) in the area of this proposed cut encountered more granular material.  

The material excavated from this area should be suitable for use as backfill for other areas of fill 

on this project.   

 

MATERIAL DISPOSAL 

 

Based on the grading presented in the roadway plans, it appears that the project will require import 

of soil.  Most of the excavated material in NB loop on-ramp area will be used as embankment fill 

within the project area.   

 

The remaining material, including unsuitable materials for embankment fill, will be either 

disposed of by the Contractor, or temporarily stockpiled outside the project limits. The stockpiled 

material will be available for other project usage. If the Contractor elects to dispose of any 

material outside the project limits, the Contractor will be required to obtain any necessary permits 

for this activity. 

 

No hazardous waste consideration and aerially deposited lead (ADL) was provided in this report. 
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RECOMMENDATIONS AND SPECIFICATIONS 

 

Corrosion 
Caltrans considers a site to be corrosive to foundation elements if one or more of the following 

conditions exist for the representative soil and/or water samples: Chloride concentration is greater 

than or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or the pH is 

5.5 or less (Corrosion Guidelines, 2003). Based on the test results summarized in Table No. 4 of 

this report, the site is corrosive. 

 

Type 1 Retaining Walls (nos. 67, 80, 533B, 533C, 914, 930, and 954) on Spread Footings 

The maximum heights of each wall vary from 8 to 16 feet.  The subsurface condition along the 

wall alignment is suitable for the proposed type 1 retaining walls on spread footings as per 

Caltrans Standard Plans (2006) sheet B3-1.  It’s recommended that Design Load Case 1, level 

backfilling plus 240 pound per square feet (psf) surcharge, be applied to all of the walls. 

 

To provide uniform support and to reduce the effect of differential settlement, it is recommended 

that the foundation soil within 6” below the bottom of the retaining wall footing should be 

excavated and recompacted to 95 percent relative compaction (based on ASTM D1557), at or near 

its optimum moisture content. 

 

Embankment 

The proposed cut/fill embankment that will be placed on the project includes: 

West of I-5/SR-74 Interchange 

• Fill embankment for Ortega Highway at the west of Del Obispo Street (Sta. “H” 5+00.00 to 

“H” 9+40.00), 

• Cut slope for NB Del Obispo Street (Sta. “B” 5+10.00 to “B” 9+00.00), 

• Fill to be placed near bridge approach areas due to bridge profile to be raised (Sta. “B” 

9+00.00 to “B” 12+97.01; Sta. “B” 15+95.59 to 20+00.00), 

• Fill embankment for southbound I-5 on-ramp (Sta. “C” 510+38.00 to “C” 517+20.42),  

• Fill embankment for southbound I-5 off-ramp (Sta. “D” 518+60.00 to “D” 528+98.59),  

 

East of I-5/SR-74 Interchange 

• Fill embankment for northbound I-5 (Sta. “A” 533+80.00 to 538+40.10). 

• Cut slope for northbound I-5 on-ramp (Sta. “E” 529+19.60 to “E” 532+99.24; Sta. “A” 

533+00.00 to “A” 533+60.00),  

• Fill embankment for northbound I-5 on-ramp (Sta. “E” 519+14.92 to “E” 529+19.60),  

• Cut slope for EB Ortega Highway (Sta. “B” 18+88.00 to “B” 19+31.58), 

• Cut slope for new northbound I-5 loop on-ramp (Sta. “F” 511+58.00 to “F” 525+09.74), 

• Fill embankment for northbound I-5 off-ramp (Sta. “G” 502+97.90 to “G” 520+26.00),  

 

Subsurface soil conditions at the proposed retaining wall locations were determined based on the 

borings performed for this project.   
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The alluvium consists of primarily soft clay, soft to medium stiff sandy silty clay, soft to medium 

stiff sandy clayey silt.  The terrace deposits consist of medium dense to dense sand, silty sand, 

sandy silt, medium stiff to stiff clay, and medium dense to dense clayey sand with gravel.  The 

placement of embankment fill may cause settlement within the underlying compressible soils in 

alluvium. This settlement may consist of elastic and consolidation settlement. It is most likely that 

the elastic settlement will be completed during construction, but completion of consolidation 

settlement will take substantial time.  

 

The existing subsurface material at the west Chevron parking lot is suitable.  The top two feet of 

the existing block wall at the east side of parking lot shall be removed prior to placement of fill at 

this location.  The remaining portions of the wall shall be left in place.   

 

Lightweight fill - EPS (expanded polystyrene material) block 

For the proposed embankment fill more than 5’ in height, over-excavation of the existing grade is 

required.  The amount of over-excavation is equal to the fill height minus 5’.  Lightweight fill - 

EPS (expanded polystyrene material) block is recommended.  District Material Engineer needs to 

evaluate minimum thickness of compacted soil backfill between the pavement structure section 

and EPS block in order to reduce load demand on EPS block.  A compacted soil backfill layer can 

be placed above the EPS block for the roadway geometry design purpose to maintain super-

elevations or sliver fill.  In general, EPS block is used whenever the thickness of the new fill 

exceeds 5 feet.  

 

Lightweight fill (EPS block) shall be fabricated as blocks measuring approximately 2ft x 4ft x 8ft.  

Manufacturer’s standard size blocks will be acceptable.  Special-size blocks will be required at the 

edges of the lightweight fill section to fill the volume shown on the contract plans. 

 

 

Lightweigth fill(EPS block) shall have the following properties: 

Physical Property ASTM Designation Acceptance Value 

Density  C303 1.5 lb/ft3 Minimum 

2 lb/ft3 Maximum 

Compressive Strength (at 5% deformation) D1621 14.5 psi Minimum 

Flexural Strength C203 43.5 psi Minimum 

Tensile Strength D1623 20 psi Minimum 

Water Absorption C 272 2.0% Maximum by Volume 

 

The EPS blocks shall not be exposed to hydrocarbons contamination during the life of the 

contract.  Between stages, the lightweight embankment fill (EPS block) shall be protected with 

temporary geomembrane (Type A-gasoline resistant) and weighted down with sufficient sand bags 

to keep it in place. 

 

Geomembrane (gasoline resistant) shall consist of reinforced or unreinforced tri-polymer 

membrane consisting of polyvinyl chloride (PVC), ethylene interpolymer alloy, and polyurethane 

or a comparable polymer combination. The geomembrane shall be suitable for the containment of 

spilled liquid hydrocarbons, including gasoline, diesel fuel, kerosene, hydraulic fluid, methanol, 
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ethanol, mineral spirits, and naptha. The geomembrane shall be sufficiently flexible to cover and 

closely conform to 90 degree edges and corners of lightweight fill (EPS block) subgrade material 

at ambient temperatures as low as 45°F without application of heat. 

 

Existing Box Culvert 

In order to reduce the load from the embankment fill over existing box culvert under Ortega 

Highway, the over-excavation from the existing grade to the top of the box culvert is 

recommended.  Lightweight fill - EPS (expanded polystyrene material) block is recommended for 

the proposed embankment fill.   

 

 

CONSTRUCTION CONSIDERATIONS 

 

The recommendations contained in this report are based on specific project information that has 

been provided by the Office of Design, Branch C.  If any conceptual changes are made during 

final project design, the office of Geotechnical Design South-1 should review those changes to 

determine if these foundation recommendations are still applicable. 

 

Construction Advisories 

All work should be performed in accordance with the Caltrans Standard Specifications (Caltrans, 

2006c) except as indicated in Special Provisions prepared for this project. 

 

Earthwork should be performed in accordance with Section 19 of the latest Caltrans Standard 

Specifications. 

 

Proposed additional fills and EPS blocks for pavement widening should be keyed into the existing 

embankments and placed as specified in Section 19-3 of the Caltrans Standard Specifications 

(Caltrans, 2006c). 

 

Construction advisories for other components of the other retaining walls and bridge replacement 

are provided in a separate foundation report. 

 

Construction Considerations that Influence Design 

The existing fill embankment material may contain cobbles and construction debris from nearby 

roadway projects constructed in the past.  Although these oversized materials were not 

encountered within borings performed within the existing fill embankments for this project, it is 

anticipated that they could potentially be encountered within localized areas.  If such oversized 

material are encountered during construction, our office should be contacted. 

 

No other construction considerations significantly influence the design of the items included in the 

scope of this report. 

 

Construction Considerations that Influence Specifications 

The proposed retaining walls should be founded on the existing competent soils or properly 

compacted fill.  To provide uniform support and to reduce the effect of differential settlement, it is 
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recommended that the foundation soil within 2 feet below the bottom of the retaining wall 

foundations be excavated and recompacted to 95 percent relative compaction (based on ASTM 

D1557) at or near its optimum moisture content. 

 

No other construction considerations significantly influence the specifications of the items 

included in the scope of this report. 

 

Construction Monitoring and Instrumentation 

As discussed in previous sections, soil fills and EPS blocks are proposed for the construction of 

the type 1 retaining walls. The fill-induced settlement is anticipated to occur during construction, 

and to be less than 1 inch.  Therefore, no monitoring instrumentation is recommended. 

 

Hazardous Waste Considerations 

Evaluating the presence and level of hazardous materials is beyond our scope of work and 

therefore is not addressed in this report. District Hazardous Waste Branch shall be consulted.  

Storage, transport, and disposal of hazardous materials should be performed in accordance with all 

applicable federal, state, and local requirements. 

 

Differing Site Conditions 

 

The analyses and recommendations contained in this report are based on the data obtained from 

the review of available geologic references, as-built logs, our site reconnaissance, soil borings, and 

laboratory testing. The soil boring logs indicate subsurface conditions only at specific locations 

and times drilled, and only to the depths penetrated. The logs do not necessarily reflect subsurface 

variations that could exist between such locations. If variations in subsurface conditions from 

those described in this report are noted during construction, our office shall be consulted.  

Therefore, upon encountering any site conditions that are perceived to differ materially from those 

conditions anticipated in this report, the resident engineer should contact our Engineering 

Geologist immediately. 

 

Coarse gravel, cobbles, boulders, and hard rock should be expected during excavation of the 

footings and piles. Coring bits for CIDH pile holes may be needed to core through Boulders of 

hard rock.  Construction difficulties may be expected.  

 

Groundwater may be expected.  Due to seasonal rainfall and fluctuating groundwater elevations, 

there is the high potential for perched groundwater to be encountered in excavations and/or pile 

holes.  The Contractor should anticipate this condition. 

 

  



MATTHEW CUGINI          Interchange Improvements Project 

September 9, 2011       1200000102 (EA 12-0E3101) 

Page 20 

 

“Caltrans improves mobility across California”  

REFERENCES 

 

• California Department of Conservation, Digital Images of Official Maps of Alquist-Priolo 

Earthquake Fault Zones of California, Southern Region, 2000. 

 

• California Department of Transportation, Caltrans Deterministic PGA Map, 2007. 

 

• California Department of Transportation, Caltrans Fault Database, 2007. 

 

• California Division of Mines and Geology, Geology and Engineering Geologic Aspects of the 

San Juan Capistrano Quadrangle Orange County California, 1974. 

 

• Delta Consultants, Site Conceptual Model 76 Service Station 27164 Ortega Highway, 

September 3, 2009.  

 

• Federal Highway Administration, Earth Retaining Structures, Publication No. FHWA NHI-

07-071, 2007. 

 

• Holguin, Fahan & Associates, Second Quarter 2009 Groundwater Monitoring Progress Report 

Chevron Service Station 26988 Ortega Highway, June 29, 2009. 

 

• “Guidelines for Preparing Geotechnical Design Reports”, Version 1.3, dated December 2006, 

by Division of Engineering Services, Geotechnical Services. 

 

• “Project Report for I-5/Ortega Highway Interchange Improvement Project”, prepared by 

Parsons for City of San Juan Capistrano, May 2009. 

 

• “Data Submittal for the Interstate 5 at State Route 74 Interchange, Orange County, 

California”, prepared by URS Corporation, July 7, 2011.  

  



MATTHEW CUGINI   

September 9, 2011   

Page 21 

 

“Caltrans improves mobility across California”

If you have any questions or comments, please call Chris Harris at (213) 620

(213) 620-2136. 

 

 

Prepared by:  Date: 9/9/2011
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APPENDIX A 



URS 
July 7, 2011 

Mr. Christopher Harris 
Cal trans 
Division of Engineering Services MS 18 
100 South Main Street, 11th Floor 
Los Angeles, CA 90012 

Subject: Data Submittal for the Interstate 5 at State Route 74 Interchange, 
Orange County, California 

Dear Mr. Harris: 

This data submittal presents draft boring logs and laboratory data for the· geotechnical subsurface 

investigations performed by URS Corporation for the Interstate 5 at State Route 7 4 Interchange 

Project in Orange County, California. Field exploration consisting of 15 Cone Penetration Tests 

(CPT), 2 hollow stem auger borings, 8 rotary wash borings and 3 core borings was performed 

along the 1-5 at SR-74 Interchange as listed in Table 1 in Attachment A. Boring Records with a 

key explaining the descriptions and symbols are included as Attachment A. CPT soundings are 

also included in Attachment A and laboratory test data are included as Attachment B. 

Please review these boring logs, CPT soundings, and laboratory test data and provide us with 
your review comments. 

We appreciate the opportunity to have been of service to you. If you have any questions or 
require additional information, please call us at your convenience. 

Respectfully submitted, 

URS Corporation 

Mike Smith, P.E., G.E. 
Principal Geotechnical Engineer 

Attachment A: Boring Logs & CPT Soundings 
Attachment B: Laboratory Test Data 

UAS Corporation 
2020 E. First Street, Suite 400 
Santa Ana, CA 92705 
Tel: 714-835-6886 
Fax: 714-973-4062 
www.urscorp.com 

D~~ 
Daniel Orris, P.G. 
Senior Staff Engineering Geologist 



ATTACHMENT A
BORING LOGS AND CONE PENETRATION TEST

SOUNDINGS



  

ATTACHMENT A 

FIELD EXPLORATION 

The field investigation was performed between June 2010 and February 2011 under the supervision of a 

URS representative. The exploratory locations for the project were planned and provided by Caltrans and 

marked in the field by URS.  URS notified Underground Service Alert (USA) so that they could 

coordinate with various utility companies to locate and clear existing underground lines in the vicinity of 

the planned exploration. 

Subsurface exploration included 15 Cone Penetration Tests (CPT), 2 hollow stem auger borings, 8 rotary 

wash borings and 3 core borings along the I-5 at SR-74 Interchange in areas proposed by Caltrans. CPT 

soundings were performed by Kehoe Testing and Engineering, Inc., hollow stem auger borings were 

performed by Tri-County Drilling, Inc., and Jet Drilling, Inc., rotary wash borings were performed by 

C&L Drilling and Crux Subsurface, Inc., and core borings were performed by Crux Subsurface, Inc. and 

Caltrans.  To avoid possible interference with the unmarked underground utilities the upper five feet was 

hand augered.  Summary of field exploration locations and elevation is presented in Table 1.  

Table 1 Summary of Exploration Locations and Elevations 

Boring No. 
Depth            

(feet) 
Station 

Offset Elevation        Location 

(-L/+R)  (feet) (feet, NAVD88) Northing Easting 

R-11-001 51.5 517+25.50 -445.3 127.838 2129186.761 6131886.446 

R-11-002 41.5 518+22.29 -345.41 116.495 2129285.312 6131977.715 

CPT-10-003 103.02 512+18.57 -507.62 114.14 2128722.112 6131841.051 

CPT-10-004 41.02 516+68.45 -765.62 124.416 2129111.398 6131571.012 

CPT-10-005 60.04 515+53.07 -532.85 125.915 2129024.226 6131809.594 

CPT-10-006 50.36 515+95.45 -367.03 129.526 2129072.183 6131973.029 

R-10-007 46.5 514+1.59 -209.22 102.5 2128895.178 6132138.238 

R-10-008 141 517+32.88 -162.19 136.129 2129216.743 6132168.039 

RC-10-008 90.5 517+32.88 -157.19 136.129 2129217.674 6132172.977 

R-10-009 56 518+95.59 -9.51 120.861 2129391.686 6132304.121 

R-10-010 17 519+40.15 -173.19 134.159 2129415.978 6132136.425 

CPT-10-011 46.59 521+17.52 -127.71 130.619 2129593.083 6132157.744 

CPT-10-012 44.13 523+22.14 -127 127.267 2129790.082 6132124.076 

CPT-10-014 27.23 519+53.98 489.46 144.205 2129511.423 6132792.315 

CPT-10-015 30.18 519+56.30 696.06 143.736 2129539.63 6132996.998 

CPT-10-016 25.43 521+18.30 186.7 137.812 2129642.156 6132468.308 

CPT-10-017 33.14 523+24.04 154.51 133.47 2129845.579 6132400.074 

CPT-10-018 16.08 533+42.97 92.34 147.94 2130824.638 6132055.865 



  

Boring No. 
Depth            

(feet) 
Station 

Offset Elevation        Location 

(-L/+R)  (feet) (feet, NAVD88) Northing Easting 

CPT-10-019 22.97 516+34.42 173.47 132.496 2129144.109 6132510.081 

A-11-020 31.5 516+22.42 362.5 139.58 2129143.813 6132699.523 

RC-10-021 140.4 518+19.41 142.79 143.541 2129331.239 6132463.76 

R-11-022 42 514+98.99 285.7 107.853 2129009.239 6132629.709 

CPT-10-023 45.11 512+53.55 148.26 114.404 2128751.54 6132497.142 

R-10-024 31.5 509+44.32 99.27 108.592 2128437.085 6132438.163 

CPT-10-025 34.94 505+09.14 77.84 106.323 2127999.316 6132372.879 

CPT-10-026 54.46 519+52.02 -175.74 133.527 2129427.072 6132132.49 

A-10-028 51.5 517+79.34 -9.83 119.103 2129276.228 6132315.736 

RC-10-028A 141.5 517+74.09 -10.31 119.091 2129270.962 6132315.74 

 

URS geotechnical representative maintained field boring logs and visually classified the soil and bedrock 

according to the Caltrans Soil and Rock Logging, Classification, and Presentation Manual (April 2010). 

When subsurface conditions permitted, relatively undisturbed samples were obtained using both the 

Shelby Tube Sampler [with 2.875-inch I.D and 3-inch O.D.] and the California Sampler [with 2.4-inch 

I.D. and 2.5-inch O.D.]. Standard Penetration Testing (SPT) was performed in the subsurface soils using a 

140-pound automatic-tripped hammer or a manual safety hammer with a 30-inch drop. The number of 

blows required to drive the sampler was recorded at 6-inch intervals for each sample taken. SPT was 

performed in accordance with ASTM D1586 procedures. The total number of blows required to drive the 

sampler the last 12 inches is recorded on the log of borings.  

Geotechnical samples obtained in the field were carefully sealed and packaged to reduce moisture loss 

and disturbance and were transported to our laboratory for further testing. After completion of drilling and 

sampling operations, borings were backfilled with grout to the ground surface. The cuttings generated by 

drilling were drummed and disposed of off-site. 

The blow count for the final 12 inches of sampler penetration is commonly referred to as the "N-value".  

This value generally reflects the resistance to penetration of the soil at the sample depth. The degree of 

relative density of granular soils and the degree of consistency of cohesive soils are generally described 

on the Boring Records according to the conventional correlation presented in key of the log of boring. 

The relative density and consistency descriptions for coarse-grained soils on the attached log of boring are 

based on corrected Standard Penetration Test (SPT) N60 value as described below. 

N60 = Nmeasured x (ERi/60) 

where,   



  

ERi = Hammer energy ratio 

Hammer energy ratios of rotary wash and hollow stem borings range between 71 to 87 percent depending 

on the drilling subcontractor used and the drill rig specific calibration report. The relative density and 

consistency descriptions on the log may deviate from the correlation for a number of reasons, including 

reliance on other test results or the engineer’s judgment based on manual manipulation of the sample.   

It is widely accepted that the above-listed SPT blow count correlation is overly simplistic. For most 

applications in non-gravelly soils, the blow count is usually adjusted for the effective vertical pressure at 

the sampling depth and for other sampling system parameters such as the efficiency of the sampling 

system and/or sampling techniques used.  In gravelly soils, it is recognized that the blow counts are higher 

than would be expected in non-gravelly soils of similar density or consistency. This occurs because the 

sampler tends to push larger gravel clasts ahead of it. The area of the gravel clast may be significantly 

greater than that of the sampler, causing increased resistance and higher blow counts. 

Wire-line core borings (hole diameter of 3.0 inches (NQ) to 3.8 inches (HQ) and core diameter of 1.9 

inches (NQ) to 2.4 inches (HQ)) were drilled to characterize the subsurface rock conditions.  The 

recovered core was logged for rock name and type, grain size, bedding spacing, color, degree of 

weathering, hardness, fracture density, percent recovery, and Rock Quality Designation (RQD) in 

accordance with the Caltrans Soil and Rock Logging, Classification, and Presentation Manual (April 

2010).  Samples of core obtained in the field were carefully packaged to reduce moisture loss and 

disturbance and were transported to our laboratory for further evaluation and testing.  After completion of 

coring operations, borings were backfilled with grout to the ground surface. The cuttings generated by 

drilling were drummed and disposed of off-site. 

CPT soundings were accomplished in general accordance with ASTM Method D3441.  A 15-cm
2
 cone 

penetrometer was deployed using a truck mounted CPT.  Parameters measured nearly continuously during 

the CPT are soil bearing resistance at the cone tip (qc), soil frictional resistance along the cylindrical friction 

sleeve (fs), and pore water pressure directly behind the cone tip (U).  These measured values are then used 

to estimate the type of soil being penetrated using correlation established through experience and research.  

The correlations have been established by Robertson and Campanella (1986).  The CPT logs include 

measured soil parameters and interpreted soil types.  The stratigraphic interpretation is based on 

relationships between qc, fs, and U (Robertson, 1990). The CPT data interpretation is presented in 

Attachment A. 

CPT soundings do not include soil sampling; as such laboratory tests were not conducted. The CPT 

sounding location was backfilled with Bentonite chips, and patched with “cold patch” asphalt. 
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DRILLING CONTRACTOR
C&L Drilling
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BOREHOLE LOCATION (Offset, Station, Line)
~445.30' Lt  Sta ~517+25.50"A" Line

.

BOREHOLE DIAMETER
4-7/8

TOTAL DEPTH OF BORING
51.5 ft

SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), SPT (1.4")

HAMMER EFFICIENCY, ERi
71%

BEGIN DATE
1-13-11

COMPLETION DATE
1-14-11

HOLE ID

R-11-001
LOGGED BY
EJ. Jeon

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129186.8 ft / 6131886.4 ft  NAD83

BRIDGE NUMBER
55-1104

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange
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C
as

in
g 

D
ep

th
D

ril
lin

g 
M

et
ho

d

GROUNDWATER
READINGS
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BOREHOLE BACKFILL AND COMPLETION
Backfilled with cement grout
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SANDY lean CLAY (CL) (continued).
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1.4
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1.5
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DATE
6-10-11

PREPARED BY
EJ. Jeon
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Bottom of borehole at 51.5 ft bgs
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DATE
6-10-11

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange
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- dark grayish brown; few SAND; PP=1.25 tsf.
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3
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2
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WA: 69%<#200 sieve

PP =
1.75
UC =
0.8

Lean CLAY (CL); stiff; olive and very dark gray; moist;
trace white mineralization; (FILL).
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WA: 86%<#200 sieve
C, PI
LL=47, PI=30

CR

Hand auger to 5 ft
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- medium stiff to stiff; PP=0.5-1.5 tsf.
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(continued)
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GROUNDWATER
READINGS

HAMMER EFFICIENCY, ERi
74%

DRILLING CONTRACTOR
Crux Subsurface, Inc.

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

HOLE ID

R-11-002
BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129285.3 ft / 6131977.7 ft  NAD83

LOGGED BY
D. Orris

BEGIN DATE
1-13-11

BOREHOLE BACKFILL AND COMPLETION
Backfilled with cement grout

SPT HAMMER TYPE
Manual; 140 lb, 30-inch drop

DRILL RIG
Burley 4000 with HWT Chevron Advancer

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
~116.5 ft MLLW

22.0 ft on 1-14-11
DURING DRILLING AFTER DRILLING (DATE)

- trace roots, trace white mineralization; PP=1.25 tsf.

- stiff; very dark grayish brown; PP=1.75 tsf;
(ALLUVIUM).

COMPLETION DATE
1-13-11

DATE
6-10-11

PREPARED BY
EJ. Jeon
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TOTAL DEPTH OF BORING
41.5 ft

SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), SPT (1.4")

BOREHOLE LOCATION (Offset, Station, Line)
~345.41' Lt  Sta ~518+22.29"A" Line
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DESCRIPTION

S
he

ar
 S

tre
ng

th
(ts

f)

HOLE ID
R-11-002

B
lo

w
s 

pe
r f

oo
t

D
ry

 U
ni

t W
ei

gh
t

(p
cf

)

D
E

P
TH

 (f
t)

94.50

92.50

90.50

88.50

86.50

84.50

82.50

80.50

78.50

76.50

74.50

E
LE

V
A

TI
O

N
 (f

t)

B
lo

w
s 

pe
r 6

 in
.

DIST.
12

Lean CLAY (CL); medium stiff; olive gray; moist.

- medium stiff; olive gray.

Fat CLAY (CH); stiff; dark grayish brown; moist.

Lean CLAY (CL) (continued).
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- medium stiff; PP=0.75 tsf.

DATE
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Bottom of borehole at 41.5 ft bgs

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange
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PREPARED BY
EJ. Jeon

BRIDGE NUMBER
55-1104
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PP =
2.5

PP =
4.5

UC =
2.54

PP =
4.5

HOLE ID

R-10-007
SURFACE ELEVATION
~102.5 ft MLLW

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2128895.2 ft / 6132138.2 ft  NAD83

LOGGED BY
P. McDonald

COMPLETION DATE
7-2-10

BEGIN DATE
7-2-10
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BOREHOLE BACKFILL AND COMPLETION
Backfilled with cuttings

SPT HAMMER TYPE
140 lb, 30-inch drop

DRILLING METHOD
Rotary Wash

DURING DRILLING
Not measured

AFTER DRILLING (DATE)

- very stiff; PP=2.5 tsf.

- PP=4.5 tsf.

- PP=4.5 tsf.

Lean CLAY (CL); hard; dark brown; moist; rootlets;
pinhole voids; trace calcium stringers; (ALLUVIUM).

DRILL RIG
Crux Custom
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(CR on composite sample 5-46 ft)
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READINGS

LL=47, PI=31
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DESCRIPTION
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HOLE ID
R-10-007

(continued)
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DRILLING CONTRACTOR
Crux Subsurface, Inc.
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HAMMER EFFICIENCY, ERi
74%

BOREHOLE LOCATION (Offset, Station, Line)
~209.22' Lt  Sta ~514+1.59"A" Line

.

BOREHOLE DIAMETER
5 in

TOTAL DEPTH OF BORING
46.5 ft

SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), SPT (1.4")
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PROJECT OR BRIDGE NAME
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LL=56, PI=36

No sample recovery.
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S04 No sample recovery.

PI
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(continued)
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DESCRIPTION
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- very dark gray; trace fine SAND; PP=0.25 tsf.

- soft; dark grayish brown; PP=0.5 tsf.

Fat CLAY (CH); stiff; dark brown; moist; high plasticity
fines; PP=2.0 tsf.

Lean CLAY (CL) (continued).
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PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange
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Fat CLAY (CH) (continued).

Bottom of borehole at 46.5 ft bgs
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DATE
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I-5 and SR-74 Interchange
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PP =
1.75

PP =
4.5

GROUNDWATER
READINGS

93

100

BOREHOLE BACKFILL AND COMPLETION
Backfilled with cuttings

SPT HAMMER TYPE
Automatic; 140 lb, 30-inch drop

DRILL RIG
Mayhew 1000 with 4-7/8-in. tricone bit

DRILLING METHOD
Rotary Wash
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DURING DRILLING
Not measured

UC =
1.35

Fat CLAY (CH); stiff; olive; moist; few fine SAND; mostly
fines; weak cementation.

Lean CLAY with SAND (CL); stiff; olive with black and
reddish yellow; moist; little fine SAND; weak cementation;
PP=1.75 tsf.

SANDY lean CLAY (CL); hard; olive with black and
reddish yellow; moist; some fine SAND; weak
cementation; PP=4.5 tsf.

CLAYEY SAND (SC); loose to medium dense; light
yellowish brown; moist; few fine, subrounded GRAVEL;
little fines.

S03

S02

S01

SURFACE ELEVATION
~136.1 ft MLLW

2
2
3

Hit obstruction (storm drain?);
move 6 ft and drill new hole.

LL=57, PI=40
C, PI

Encounter asphalt layer at 8 ft;
abandon hole, drill second hole
and continue sampling at 10 ft.

(CR on composite sample 5-60 ft)
CR

Grass at surface.
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Hand auger to 5 ft.

Remarks

PROJECT NO.
0E3101

M
oi

st
ur

e
C

on
te

nt
 (%

)

S
am

pl
e 

N
um

be
r

R
Q

D
 (%

)

AFTER DRILLING (DATE)
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WA: 66%<#200 sieve
LL=37, PI=22
PI

No recovery.  Soil appears to be
same as above.

No sample recovery.  Soil appears
to be same as above.

WA: 92%<#200 sieve
C
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(continued)

Fat CLAY (CH) (continued).

- stiff; dark olive gray; trace fine, subrounded GRAVEL;
few coarse to fine SAND; PP=1.5-2.0 tsf.
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SANDY lean CLAY (CL); medium stiff; olive gray; moist;
some fine SAND; mostly fines; weak cementation;
PP=0.5-1.0 tsf.

- very stiff; mottled olive and black; no cementation;
PP=2.0-3.0 tsf.
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No recovery.  Soil appears to be
same as above.

13
16
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8
17
28

6
7
8

Encounter bedrock at 60.5 ft.
Disturbed; retained in ziplock bag.
PA

End for 6-22-10 at 1340 hrs.
Resume drilling at 0830 hrs on
6-23-10.

WA: 26%<#200 sieve

PP =
1.5-2.5
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SANDY lean CLAY (CL) (continued).

- olive gray mottled with moderate yellowish brown;
moderately weathered; soft; very slightly fractured; oxide
staining; PP=1.5-2.5 tsf.

SEDIMENTARY ROCK (SILTSTONE); fine-grained;
massive; light olive brown; intensely weathered; very soft;
very slightly fractured to unfractured.
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CLAYEY GRAVEL (GC); dense; black and olive brown;
moist; mostly coarse to fine, subangular GRAVEL, max. 1
in. dia.; trace SAND; some fines; black GRAVEL in olive
brown CLAY matrix.
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50/4"
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Start rock coring at 86.5 ft.
No core recovery.
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- PP>4.5 tsf.

- PP>4.5 tsf.

- very dark gray; slightly weathered; PP>4.5 tsf.

- PP=4.0-4.5 tsf.

SEDIMENTARY ROCK (Siltstone) (continued).
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BOREHOLE DIAMETER
3.8 in

LOGGED BY
P. McDonald

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129217.7 ft / 6132173.0 ft  NAD83

HOLE ID

RC-10-008R
DRILLING CONTRACTOR
Crux Subsurface, Inc.

HAMMER EFFICIENCY, ERi
Not applicable
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as
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th

TOTAL DEPTH OF BORING
141.0 ft

GROUNDWATER
READINGS

BOREHOLE LOCATION (Offset, Station, Line)
~157.19' Lt  Sta ~517+32.88"A" Line
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SAMPLER TYPE(S) AND SIZE(S) (ID)
Continuous Core (HQ, NQ)

No core recovery 16.8-21.0 ft.10C04 0

COMPLETION DATE
6-29-10

Start coring using HQ core bit.

BEGIN DATE
6-28-10

No sampling until 16 ft bgs; (FILL).

Lean to fat CLAY (CL/CH); stiff; black mottled with light
brown; moist; PP=1.5 tsf.

AFTER DRILLING (DATE)DURING DRILLING
Not measured 50.0 ft on 6-29-10

SURFACE ELEVATION
~136.1 ft MLLW

DRILLING METHOD
Rotary Wire-Line Core

DRILL RIG
Crux Custom

SPT HAMMER TYPE
Not applicable

BOREHOLE BACKFILL AND COMPLETION
Backfilled with cement grout

Hand auger to 5 ft on 6-28-10.
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No core recovery 31.0-36.0 ft.

0

0

0

0

0

0

No core recovery 26.0-31.0 ft.

No core recovery 36.3-41.0 ft.

No core recovery 41.0-46.0 ft.

Lean to fat CLAY (CL/CH) (continued).

Lean to fat CLAY (CL/CH); stiff; black mottled with dark
greenish gray; moist; trace calcite stringers; PP=2.0 tsf;
(ALLUVIUM).

- very dark gray; pinhole voids visible; PP=1.5 tsf.
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0

100

Hard drilling.

0

0

0

0

0- dark greenish gray; intensely weathered; very soft; (Fat
CLAY (CH), moist).

- dark bluish gray; moderately weathered; soft.

SEDIMENTARY ROCK (SILTSTONE); laminated;
medium gray; intensely weathered; very soft; intensely
fractured; fractures healed with iron oxidation
[CAPISTRANO FORMATION].

- olive brown; few coarse to fine, rounded GRAVEL.

- hard drilling through cobble.

Lean to fat CLAY (CL/CH) (continued).

29 94

No core recovery 46.0-51.0 ft.

Attempt to switch to NQ core, but
none on site.  Stop for 6-28-10.
Resume coring with NQ bit on
6-29-10.

No core recovery 61.5-61.8 ft.

No core recovery 56.4-61.0 ft.
Trip out to change bit.

Hard to drill through 54.0-55.0 ft;
possible cobble.

No core recovery 51.0-54.75 ft.
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80SEDIMENTARY ROCK (Siltstone) (continued).

- laminated; dark bluish gray; moderately weathered; soft.

- massive; greenish black; unfractured.
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SEDIMENTARY ROCK (Siltstone) (continued).

100

29

Difficult to get wireline down rods.

No core recovery 97.8-101.0 ft.

Difficult to get wireline down hole.

No core recovery 110.4-111.0 ft.

100

UC =
3.98

36

- slightly weathered; moderately soft.

- trace shell fragments.

- dark greenish gray.
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No core recovery 130.5-131.0 ft.

SEDIMENTARY ROCK (Siltstone) (continued).
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End drilling at 1559 hrs on 6-29-10.

SEDIMENTARY ROCK (Siltstone) (continued).
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BOREHOLE BACKFILL AND COMPLETION
Backfilled with grout

PP =
1.0

UC =
0.67

PP =
1.75

PP =
3.0

101

SPT HAMMER TYPE
Automatic; 140 lb, 30-inch drop

DRILL RIG
Mayhew 1000 with 4-7/8-in. tricone bit

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
~120.9 ft MLLW

11.0 ft on 8-25-10
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AFTER DRILLING (DATE)

Lean CLAY with SAND (CL); medium stiff; olive gray;
moist; little fine SAND; medium plasticity fines;
PP=1.0 tsf.

Lean CLAY (CL); stiff; olive gray; moist; PP=1.75 tsf.

Lean CLAY with SAND (CL); very stiff; olive gray; moist;
little fine SAND; PP=3.0 tsf.

SILTY CLAY (CL-ML) [ALLUVIUM].

CONCRETE pavement section consisting of concrete
(16 in.) over base and old concrete (11 in.) [FILL].

S03

S02

S01

DURING DRILLING
Not measured

0
0
4

PI

(CR on composite sample 6-55 ft)
CR

PID=N.D. below 2.5 ft.
PID=4.1 ppm.

Hand auger to 5 ft.
PID=0.3 ppm; moderate odor.

23

Core through concrete on 8-23-10.
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(continued)
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LOGGED BY
P. McDonald
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BOREHOLE LOCATION (Offset, Station, Line)
~9.51' Lt  Sta ~518+95.59"A" Line

.

BOREHOLE DIAMETER
4-7/8

COUNTY
ORA

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129391.7 ft / 6132304.1 ft  NAD83

COMPLETION DATE
8-24-10

SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), SPT (1.4")

HAMMER EFFICIENCY, ERi
71%

DRILLING CONTRACTOR
C&L Drilling
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*S07 was pushed 8 in. with rig;
driven 4 in. with 3 blows, 6 in. with
19 blows.

DS, PI
C

PP =
4.0

PP =
2.5

PP =
1.0 &
4.0
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S06
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S07
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Poorly graded GRAVEL with SILTY CLAY and COBBLES
(GP-GC); very dense; olive brown; wet; about 30%
COBBLES; mostly coarse to fine GRAVEL; little fines;
COBBLES consist of Siltstone.

CLAYEY SAND (SC); very loose; olive brown grades to
yellowish brown; wet; trace fine, subrounded GRAVEL;
medium to fine SAND; little fines; grades medium dense
with depth.

Lean CLAY (CL); hard; olive brown; moist; few fine
SAND; PP=4.0 tsf.

- hard; PP=4.0 tsf.

(continued)

Lean CLAY with SAND (CL) (continued).

- very dark gray; low plasticity fines; PP=2.5 tsf.

- dark greenish gray; trace fine, subangular GRAVEL;
PP=1.0 tsf.
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Bottom of borehole at 56.0 ft bgs

- slightly weathered; soft.

SEDIMENTARY ROCK (SILTSTONE/CLAYSTONE);
fine-grained; laminated; very dark gray; moderately
weathered; very soft; unfractured [CAPISTRANO
FORMATION].

Poorly graded GRAVEL with SILTY CLAY and COBBLES
(GP-GC) (continued).

Hammer breaks after 12-in. drive.
Bail hole after last sample on
8-24-10.  Backfill hole on 8-25-10.
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GROUNDWATER
READINGS

BOREHOLE BACKFILL AND COMPLETION
Backfilled with grout

SPT HAMMER TYPE
Automatic; 140 lb, 30-inch drop

DRILL RIG
Mayhew 1000 with 4-7/8-in. tricone bit

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
~134.2 ft MLLW

DURING DRILLING
Not measured

AFTER DRILLING (DATE)

PP =
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SANDY lean CLAY with GRAVEL (CL); very stiff; olive;
moist; few coarse to fine GRAVEL; little fine SAND;
moderate cementation; GRAVEL consists of asphalt
fragments; PP=3.0 tsf.

CLAYEY SAND with GRAVEL (SC); GRAVEL consists of
asphalt and rock fragments.

ASPHALT (10 in.) [FILL].

S01

9
15
18

15
16

13/3"

Encounter and break concrete
storm drain (Caltrans error on
drainage map).  Lose circulation.
Abandon hole.

S02 was pushed with rig.

Hand auger only to 4.5 ft due to
asphalt and gravel.

S02

S03
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DRILLING CONTRACTOR
C&L Drilling
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BOREHOLE LOCATION (Offset, Station, Line)
~173.19' Lt  Sta ~519+40.15"A" Line

.

BOREHOLE DIAMETER
4-7/8

HOLE ID

R-10-010
BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129416.0 ft / 6132136.4 ft  NAD83

HAMMER EFFICIENCY, ERi
71%

TOTAL DEPTH OF BORING
17.0 ft

COMPLETION DATE
6-17-10
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PP =
2.5

95

SANDY lean CLAY (CL); medium stiff; mottled very dark
gray to black; moist; few GRAVEL; some medium to fine
SAND [FILL].

SPT HAMMER TYPE
140 lb, 30-inch drop

DRILL RIG
Diedrich 120

DRILLING METHOD
Hollow-Stem Auger

SURFACE ELEVATION
~139.6 ft MLLW

DURING DRILLING
Not Encountered

AFTER DRILLING (DATE)
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- stiff; mottled olive brown to dark grayish brown; PP=1.0
tsf.

PP = 1

PP =
3.5

3
5
8

Fat CLAY with SAND (CH); very stiff; mottled dark gray to
dark olive gray; moist; little medium to fine SAND; PP=2.5
tsf.

S04

S03

S02

S01

3
6
7

3
4
5

WA: 99%<#200 sieve
PI
LL=75, PI=48

WA: 83%<#200 sieve
C

CR
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REPORT TITLE
BORING RECORD

SEDIMENTARY ROCK (CLAYSTONE); moderately to
thickly bedded; olive gray; intensely to moderately
weathered; soft; moderately to slightly fractured.

BOREHOLE BACKFILL AND COMPLETION
Backfilled with cement grout
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BOREHOLE LOCATION (Offset, Station, Line)
~362.50' Rt  Sta ~516+22.42"A" Line
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BOREHOLE DIAMETER
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SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), SPT (1.4")

(continued)

HAMMER EFFICIENCY, ERi
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TOTAL DEPTH OF BORING
31.5 ft

HOLE ID

A-11-020
BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129143.8 ft / 6132699.5 ft  NAD83

LOGGED BY
D. Orris

COMPLETION DATE
2-28-11

BEGIN DATE
2-28-11

GROUNDWATER
READINGS

DRILLING CONTRACTOR
Tri-County Drilling, Inc.
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10
14

6
8
13

Bottom of borehole at 31.5 ft bgs

- moderately soft.

SEDIMENTARY ROCK (Claystone) (continued).
- moderately weathered.

WA: 98%<#200 sieve

PP = 24

PP =
4.25

PP =
3.75
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- interbeds of sand 2-3 in. thick.

DURING DRILLING
Not measured

AFTER DRILLING (DATE)

- olive yellow.

No core recovery 13.0-15.7 ft.

- PP=2.5 tsf.

DRILL RIG
Crux Custom

- very stiff; PP=2.5 tsf.

- black zone 4 in. thick; PP=4.0 tsf.

- mottled yellow, light brownish gray, olive brown, and
black; PP=4.5+ tsf.

Lean CLAY (CL); hard; olive brown mottled with light
yellowish brown; moist; sand stringers; PP=4.5 tsf.

SILTY SAND (SM); olive brown; moist; trace fine
GRAVEL; about 65% coarse to fine SAND.

- increase in GRAVEL content, subangular clasts.

SILTY SAND (SM); dark grayish brown to light yellowish
brown; moist; locally mottled with yellowish brown
[ALLUVIUM].

LOGGED BY
P. McDonald

HAMMER EFFICIENCY, ERi
Not applicable

DRILLING CONTRACTOR
Crux Subsurface, Inc.
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Rotary Wire-Line Core

COMPLETION DATE
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GROUNDWATER
READINGS

BOREHOLE BACKFILL AND COMPLETION
Backfilled with cement grout

SPT HAMMER TYPE
Not applicable

No core recovery 9.55-10.7 ft.
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C01SILTY CLAY with GRAVEL (CL-ML); light brown; dry; flat
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Hand auger to 3.9 ft on 6-30-10,
then core from surface using HQ
bit.  No core recovery to 3.9 ft.
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Continuous Core (HQ, NQ), SPT (1.4")
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No core recovery 42.4-45.7 ft.

No core recovery 37.45-40.7 ft.

Interrupt coring to sample with
SPT.

No core recovery 33.7-34.1 ft.

Interrupt coring to sample with
SPT.

No core recovery 27.5-29.0 ft.

Recover only gravel and/or cobbles
in core barrel.

No core recovery 25.0-25.7 ft.
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CLAYEY SAND with GRAVEL (SC); very dense; olive
brown; moist; coarse to fine GRAVEL; coarse to fine
SAND; possible COBBLES.

Poorly graded GRAVEL (GP); granitic GRAVEL and
COBBLES; trace clayey sand matrix.

CLAYEY SAND (SC); dense; olive brown; moist; medium
to fine SAND; PP=2.0 tsf.

SILTY SAND (SM) (continued).
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Interrupt coring to sample with
SPT.
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- very hard; cemented below clay-filled fracture dipping
70°.

SEDIMENTARY ROCK (SILTSTONE/CLAYSTONE);
grayish brown; very intensely weathered; very soft; (Lean
CLAY (CL); very stiff; mottled brownish yellow; moist,
PP=2.75 tsf; very soft organic layer, PP=0.0 tsf)
[CAPISTRANO FORMATION].
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SEDIMENTARY ROCK (SILTSTONE); massive; very
dark gray; moderately weathered; moderately soft;
unfractured.
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- moderately to slightly weathered; very slightly fractured
to unfractured.
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- Claystone layer 1/4 in. thick, greenish gray, dips 15°.
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- 70° joint, planar, 1/8-in. fine sand infilling.

- 15° bedding break, wavy.
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- faint bedding dipping approx. 15°.
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No core recovery 118.8-120.4 ft.

End for 6-30-10.
Resume coring on 7-1-10.

No core recovery 135.25-135.4 ft.

SEDIMENTARY ROCK (Siltstone) (continued).

- 80° joint, wavy, fine sand infilling.
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AFTER DRILLING (DATE)

- stiff; PP=1.0 tsf.

- dark grayish brown; PP=2.25 tsf.

Fat CLAY (CH); very stiff; dark olive gray to black; moist;
trace mineralization nodules; trace roots; PP=2.5 tsf.

- dark grayish brown; few GRAVEL; few SAND; PP=1.0
tsf.

SANDY lean CLAY (CL); stiff; grayish brown; moist; some
medium to fine SAND.
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BOREHOLE LOCATION (Offset, Station, Line)
~285.70' Rt  Sta ~514+98.99"A" Line

.

BOREHOLE BACKFILL AND COMPLETION
Backfilled with cement grout

TOTAL DEPTH OF BORING
42.0 ft

SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), SPT (1.4")

HAMMER EFFICIENCY, ERi
74%

DRILLING CONTRACTOR
Crux Subsurface, Inc.

M
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l
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HOLE ID

R-11-022
BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129009.2 ft / 6132629.7 ft  NAD83

LOGGED BY
D. Orris

COMPLETION DATE
1-14-11

BEGIN DATE
1-14-11

GROUNDWATER
READINGS

BRIDGE NUMBER
55-1104

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

DATE
6-10-11

PREPARED BY
EJ. Jeon

C
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SURFACE ELEVATION
~107.9 ft MLLW
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BOREHOLE DIAMETER
4.5 in

SPT HAMMER TYPE
Manual; 140 lb, 30-inch drop

DRILLING METHOD
Rotary Wash
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DRILL RIG
Burley 4000 with HWT Chevron Advancer
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C, PI
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No Recovery

LL=39, PI=24

WA: 67%<#200 sieve
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Remarks

DIST.
12

REPORT TITLE
BORING RECORD

ROUTE
I-5

DESCRIPTION
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HOLE ID
R-11-022
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SEDIMENTARY ROCK (CLAYSTONE); moderately to
thickly bedded; olive gray; intensely to moderately
weathered; soft; intensely to moderately fractured.

- few coarse to fine GRAVEL; few SAND; PP=1.0 tsf.

Fat CLAY (CH) (continued).
- very stiff; PP=2.0 tsf. PP = 2

UU =
1.8

Bottom of borehole at 42.0 ft bgs

SANDY lean CLAY (CL); stiff; dark grayish brown; moist;
trace GRAVEL; some SAND; PP=1.0 tsf.

PP = 1

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

DATE
6-10-11

PREPARED BY
EJ. Jeon
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PP =
1.1

UC =
1.02

PP =
1.25

PP =
2.5 &
1.1

79

94

SPT HAMMER TYPE
Automatic; 140 lb, 30-inch drop

DRILL RIG
Mayhew 1000 with 4-7/8-in. tricone bit

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
~108.6 ft MLLW

28.0 ft on 6-16-10
DURING DRILLING
Not measured
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Lean CLAY (CL); stiff; olive to dark gray; moist; few fine
SAND; medium plasticity fines; PP=1.1 tsf.

- stiff; olive gray; no cementation; PP=1.25 tsf.

- very stiff; very dark gray; PP=2.5 tsf.

Lean CLAY with SAND (CL); stiff; olive; moist; little fine
SAND; weak cementation; PP=1.1 tsf.

SANDY lean CLAY (CL); medium stiff; olive brown; moist.
CLAYEY SAND (SC).

ASPHALT pavement section consisting of asphalt
concrete (7 in.) over CT base (5 in.) and aggregate base
(6 in.) [FILL].

S03

S02

S01

2
2
3

PI
LL=47, PI=33

(CR on composite sample 5-30 ft)
CR

Hand auger to 5 ft.

24

28

AFTER DRILLING (DATE)
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REPORT TITLE
BORING RECORD

BOREHOLE BACKFILL AND COMPLETION
Grout mix of cement and bentonite chips, AC cap

ROUTE
I-5
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(continued)

TOTAL DEPTH OF BORING
31.5 ft

COMPLETION DATE
6-16-10

M
at
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l
G
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ph

ic
s

BOREHOLE LOCATION (Offset, Station, Line)
~99.27' Rt  Sta ~509+44.32"A" Line

.

BOREHOLE DIAMETER
4-7/8

LOGGED BY
EJ. Jeon

BEGIN DATE
6-16-10

SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), SPT (1.4")

S
am

pl
e 

Lo
ca

tio
n

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2128437.1 ft / 6132438.2 ft  NAD83

HAMMER EFFICIENCY, ERi
71%

DRILLING CONTRACTOR
C&L Drilling

HOLE ID

R-10-024

SHEET
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BRIDGE NUMBER
55-1104

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

DATE
10-14-10

PREPARED BY
D. Nelson

GROUNDWATER
READINGS
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SILTY SAND (SM); medium dense; light olive brown;
moist to wet; about 75 to 80% mostly fine SAND; about
15 to 20% fines.
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Fat CLAY with SAND (CH); stiff; olive; moist; about 25%
fine SAND; about 75% high plasticity fines; PP=1.5 tsf.

Lean CLAY with SAND (CL); stiff; dark olive gray; moist;
about 15% fine SAND; about 85% fines; PP=1.5 tsf.

PP =
1.5

UC =
1.67

LL=61, PI=45
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29
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Bottom of borehole at 31.5 ft bgs
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12

PREPARED BY
D. Nelson

DATE
10-14-10

BRIDGE NUMBER
55-1104

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange
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PP =
1.5

5
6
9

UC =
1.37

108

112

SURFACE ELEVATION
~119.1 ft MLLW

SILT (ML); stiff; olive brown; moist; trace fine GRAVEL;
trace fine SAND; weak cementation; PP=1.5 tsf.

20.0 ft on 8-25-10
DURING DRILLING
19.0 ft

AFTER DRILLING (DATE)
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Fat CLAY (CH); very stiff; dark grayish brown; wet; weak
cementation; few silt; PP=2.0 tsf.

PP =
0.5-1.5

SANDY lean CLAY (CL); medium stiff to stiff; very dark
gray; moist; about 35% medium to fine SAND; about 65%
fines; weak cementation; PP=0.5-1.5 tsf.

PP =
1.5

CLAYEY SILT with SAND (ML/CL); stiff; olive brown;
moist; little fine SAND.

GRAVELLY CLAYEY SILT (ML/CL).

CONCRETE (12 in.) over CAP (8 in.) and aggregate
base (12 in.).

5
6
9

S02

S01

First groundwater encountered at
~19 ft.

C

PI
LL=39, PI=26

No sample recovery.

(CR on composite sample 5-50 ft)
CR

PID background and headspace
measured 0.0 ppm to total depth.

Start on 8/23/10.  Hand auger to 5 ft
to clear for utilities.
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SHEET
1  of  3

- dark grayish brown; PP=1.5 tsf.

DRILLING METHOD
Hollow-Stem Auger
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DESCRIPTION
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DRILLING CONTRACTOR
JET Drilling Inc.

BOREHOLE LOCATION (Offset, Station, Line)
~9.83' Lt  Sta ~517+79.34"A" Line

.

BOREHOLE DIAMETER
8 in

TOTAL DEPTH OF BORING
51.5 ft

SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), Shelby (2.87"), SPT (1.4")

BOREHOLE BACKFILL AND COMPLETION
Hole open with temporary steel cap

HAMMER EFFICIENCY, ERi
72%

GROUNDWATER
READINGS

M
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BEGIN DATE
8-23-10

HOLE ID

A-10-028
BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129276.2 ft / 6132315.7 ft  NAD83

COMPLETION DATE
8-24-10

LOGGED BY
Luke Roebuck

(continued)

BRIDGE NUMBER
55-1104

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

DATE
10-14-10

PREPARED BY
D. Nelson
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SPT HAMMER TYPE
140 lb, 30-inch drop
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LL=65, PI=35

Sampler wet.

Water running out of SPT sleeve.

PP =
3.5

PP =
2.25

PP =
1.5-2.0

PP =
2.0
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S06 38
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SHEET
2  of  3

(continued)
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ROUTE
I-5

DESCRIPTION

S
he

ar
 S

tre
ng

th
(ts

f)

HOLE ID
A-10-028

B
lo

w
s 

pe
r f

oo
t

D
ry

 U
ni

t W
ei

gh
t

(p
cf

)

D
E

P
TH

 (f
t)

97.10

95.10

93.10

91.10

89.10

87.10

85.10

83.10

81.10

79.10

77.10

E
LE

V
A

TI
O

N
 (f

t)

B
lo

w
s 

pe
r 6

 in
.

SEDIMENTARY ROCK (SILTSTONE); fine-grained;
massive; moderately weathered; very soft; slightly
fractured; (Clayey SILT (ML); low plasticity; evidence of
lamination; fractures at 1-in. spacing with brown oxidation
on surfaces).

M
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s

- (very stiff; trace SAND; PP=3.5 tsf).

- (Fat CLAY (CH); very stiff; moist; medium to high
plasticity; weak cementation; little silt; evidence of angular
lamination, close uncemented fractures; PP=2.25 tsf).

S
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e 
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n

Fat CLAY (CH); stiff; dark grayish brown; moist; trace silt;
PP=1.5-2.0.

SILTY SAND with GRAVEL (SM); very dense; olive
brown; wet; little coarse to fine, subangular GRAVEL;
coarse to fine SAND; GRAVEL consists of reworked
lithified black shale clasts; mostly fine SAND.

Fat CLAY (CH) (continued).

REPORT TITLE
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BRIDGE NUMBER
55-1104

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange
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87

PP =
2.0

SEDIMENTARY ROCK (Siltstone) (continued).

- (Lean CLAY (CL); very stiff; black; moist; medium
plasticity; weak cementation; little silt; evidence of angular
lamination; PP=2.0 tsf).

Bottom of borehole at 51.5 ft bgs
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33 Shelby met refusal; partially
crushed.
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DESCRIPTION

ROUTE
I-5

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

DATE
10-14-10

PREPARED BY
D. Nelson
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BRIDGE NUMBER
55-1104

REPORT TITLE
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SAMPLER TYPE(S) AND SIZE(S) (ID)
Continuous Core (HQ, NQ), SPT (1.4")

TOTAL DEPTH OF BORING
141.5 ft

BOREHOLE DIAMETER
3.8 in

BOREHOLE LOCATION (Offset, Station, Line)
~10.31' Lt  Sta ~517+74.09"A" Line

.
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COUNTY
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HAMMER EFFICIENCY, ERi
Not applicable

D
ril

lin
g 

M
et

ho
d

C
as

in
g 

D
ep

th

PREPARED BY
EJ. Jeon

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange
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GROUNDWATER
READINGS

Drill to 50 ft with no samples..

AFTER DRILLING (DATE)DURING DRILLING
Not measured

SURFACE ELEVATION
~119.1 ft MLLW

DRILLING METHOD
Rotary Wire-Line Core

DRILL RIG
CME 85

SPT HAMMER TYPE
Not applicable

BOREHOLE BACKFILL AND COMPLETION
Backfilled with cement grout

BRIDGE NUMBER
55-1104

BEGIN DATE
10-26-10

COMPLETION DATE
10-27-10

LOGGED BY
P. McDonald

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129271.0 ft / 6132315.7 ft  NAD83

HOLE ID

RC-10-028A
DRILLING CONTRACTOR
Caltrans
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Bottom of borehole at 141.5 ft bgs
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PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

SAMPLER GRAPHIC SYMBOLS

REPORT TITLE
BORING RECORD LEGEND

OL

OL

CH

SILTY GRAVEL

CL

CL-ML

ML

COBBLES and BOULDERS
BOULDERS

PT

GW

SC

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

SILTY CLAY
SILTY CLAY with SAND
SILTY CLAY with GRAVEL
SANDY SILTY CLAY

GRAVELLY ORGANIC SOIL

OH

OL/OH

ORGANIC SOIL
ORGANIC SOIL with SAND
ORGANIC SOIL with GRAVEL

GW-GM

SANDY ORGANIC SOIL with GRAVEL

SHEET
1  of  3

GRAVELLY ORGANIC SOIL with SAND

OH

SM

SANDY ORGANIC SOIL

GRAVELLY ORGANIC elastic SILT

Well-graded SAND with CLAY (or SILTY CLAY)

Poorly graded GRAVEL

Poorly graded GRAVEL with CLAY
(or SILTY CLAY)

Poorly graded SAND with SILT

Poorly graded SAND with CLAY (or SILTY CLAY)

Poorly graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

Lean CLAY

Well-graded GRAVEL with SILT

SANDY ORGANIC elastic SILT with GRAVEL

Well-graded GRAVEL with SAND

GRAVELLY ORGANIC elastic SILT with SAND

GW-GC

GP-GM

GP-GC

GM

ORGANIC elastic SILT with SAND

SILTY SAND with GRAVEL

Department of Transportation
Division of Engineering Services
Geotechnical Services
Office of Geotechnical Design - South 1

EA
12-0E3101

DIST.
12

COUNTY
Orange

ROUTE
I-5

POSTMILE
D0.0/D

Well-graded GRAVEL with CLAY and SAND
(or SILTY CLAY and SAND)

CLAYEY SAND with GRAVEL

COBBLES

Standard Penetration Test (SPT)

SILTY, CLAYEY SAND with GRAVEL

Diamond CoreRotary Drilling
Static Water Level Reading (long-term)

Shelby Tube

NX Rock Core

Bulk Sample

WATER LEVEL SYMBOLS

HQ Rock Core

FIELD AND LABORATORY TESTS

Other (see remarks)

Static Water Level Reading (short-term)

First Water Level Reading (during drilling)

Piston Sampler

GROUP SYMBOLS AND NAMES

Dynamic Cone
or Hand Driven

GRAVELLY SILTY CLAY with SAND

DRILLING METHOD SYMBOLS

Auger Drilling

CL

UC

PI

Particle Size Analysis (ASTM D 422-63 [2002])

Point Load Index  (ASTM D 5731-05)

R-Value (CTM 301 - 00)

Specific Gravity (AASHTO T 100-06)

Shrinkage Limit (ASTM D 427-04)

Swell Potential (ASTM D 4546-03)

GRAVELLY ORGANIC SILT with SAND
Unconfined Compression - Soil (ASTM D 2166-06)
Unconfined Compression - Rock (ASTM D 2938-95)

GRAVELLY ORGANIC SILT

CU

PL
Pressure MeterPM

Pocket Penetrometer

SG

SW

SANDY SILTY CLAY with GRAVEL

Pocket Torvane

GRAVELLY ORGANIC lean CLAY with SAND

ORGANIC SILT with SAND
ORGANIC SILT with GRAVEL
SANDY ORGANIC SILT

C

Consolidated Undrained Triaxial (ASTM D 4767-02)

Lean CLAY with SAND
Lean CLAY with GRAVEL

SANDY lean CLAY with GRAVEL

ORGANIC SILT

GRAVELLY ORGANIC lean CLAY

Well-graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

Fat CLAY

Elastic SILT with GRAVEL
SANDY elastic SILT
SANDY elastic SILT with GRAVEL
GRAVELLY elastic SILT
GRAVELLY elastic SILT with SAND

ORGANIC elastic SILT

SANDY ORGANIC SILT with GRAVEL

ORGANIC lean CLAY

Moisture Content (ASTM D 2216-05)

TV

PP
R

SL

CR

SE

Direct Shear (ASTM D 3080-04)DS

VS

EI

Vane Shear (AASHTO T 223-96 [2004])

M
OC Organic Content (ASTM D 2974-07)

Permeability (CTM 220 - 05)P
PA

Well-graded GRAVEL

Poorly graded GRAVEL with SILT

Expansion Index (ASTM D 4829-03)

ORGANIC fat CLAY

ORGANIC lean CLAY with SAND
ORGANIC lean CLAY with GRAVEL
SANDY ORGANIC lean CLAY
SANDY ORGANIC lean CLAY with GRAVEL

Fat CLAY with SAND
Fat CLAY with GRAVEL
SANDY fat CLAY
SANDY fat CLAY with GRAVEL

CP

GRAVELLY fat CLAY with SAND

GRAVELLY SILT

ORGANIC fat CLAY with SAND
ORGANIC fat CLAY with GRAVEL
SANDY ORGANIC fat CLAY

Elastic SILT with SAND

UU Unconsolidated Undrained Triaxial
(ASTM D 2850-03)

UW Unit Weight (ASTM D 4767-04)

GRAVELLY fat CLAY

Graphic / Symbol

SILT

GRAVELLY ORGANIC fat CLAY with SAND

Elastic SILT

ORGANIC elastic SILT with GRAVEL
SANDY elastic ELASTIC SILT

SILTY, CLAYEY SAND

Group Names

SANDY ORGANIC fat CLAY with GRAVEL

SC-SM

GRAVELLY lean CLAY

Graphic / Symbol Group Names

GC

Well-graded SAND with GRAVEL

GRAVELLY lean CLAY with SAND

SILT with SAND
SILT with GRAVEL
SANDY SILT
SANDY SILT with GRAVEL

PEAT

Well-graded GRAVEL with SILT and SAND

GRAVELLY ORGANIC fat CLAY

Well-graded SAND

SP-SC

Well-graded SAND with SILT and GRAVEL

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with CLAY and SAND
(or SILTY CLAY and SAND)

Poorly graded SAND

Poorly graded SAND with GRAVEL

Poorly graded SAND with SILT and GRAVEL

SANDY lean CLAY

Well-graded GRAVEL with CLAY (or SILTY CLAY)

Corrosion, Sulfates, Chlorides (CTM 643 - 99; CTM 417
- 06; CTM 422 - 06)

SW-SC

SP-SM

Consolidation (ASTM D 2435-04)

Compaction Curve (CTM 216 - 06)

Liquid Limit, Plastic Limit, Plasticity Index
(AASHTO T 89-02, AASHTO T 90-00)

GP

Sand Equivalent (CTM 217 - 99)

Well-graded SAND with SILT

GRAVELLY SILTY CLAY

Collapse Potential (ASTM D 5333-03)

GRAVELLY SILT with SAND

SW

SP

SW-SM

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

Standard California Sampler

Modified California Sampler

GC-GM



Descriptor Criteria

Very Dense > 50
Wet

APPARENT DENSITY OF COHESIONLESS SOILS MOISTURE

BRIDGE NUMBER
55-1104

Moist

Descriptor

31 - 50

0 - 4

11 - 30

5 - 10

Medium Dense

Dense

Descriptor

Readily indented by thumb but penetrated only
with great effort

EA
12-0E3101

REPORT TITLE
BORING RECORD LEGEND

Visible free water, usually soil is below
water table

Can be penetrated several inches by thumb
with moderate effort

Easily penetrated several inches by thumb

Torvane (tsf)
Unconfined Compressive
Strength (tsf) Field Approximation

Absence of moisture, dusty, dry to the touch

Damp but no visible water

No. 4 Sieve to 3/4 inchFine
Coarse

Cobble

PLASTICITY OF FINE-GRAINED SOILS

SPT N60 - Value (blows / foot)

No. 10 Sieve to No. 4 Sieve

Very Loose

No. 40 Sieve to No. 10 Sieve

Department of Transportation
Division of Engineering Services
Geotechnical Services
Office of Geotechnical Design - South 1

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

POSTMILE
D0.0/D

ROUTE
I-5

COUNTY
Orange

DIST.
12

Loose

Size

PREPARED BY

Passing No. 200 SieveSilt and Clay

Coarse

Descriptor

Dry

CONSISTENCY OF COHESIVE SOILS

Stiff 1.0 - 2.0 1.0 - 2.0 0.50 - 1.0

No. 200 Sieve to No. 40 SieveFine
Medium

Weak

Very Soft

It takes considerable time rolling and kneading to reach the plastic limit.  The thread can be rerolled several times after
reaching the plastic limit.  The lump can be formed without crumbling when drier than the plastic limit.

SOIL PARTICLE SIZE

Crumbles or breaks with handling or little
finger pressure.

Will not crumble or break with finger
pressure.

Particles are present but estimated
to be less than 5%

SHEET
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Crumbles or breaks with considerable
finger pressure.

1.0 - 2.0

Moderate

Strong

NOTE:  This legend sheet provides descriptors and associated
criteria for required soil description components only.  Refer to
Caltrans Soil and Rock Logging, Classification, and Presentation
Manual (July 2007), Section 2, for tables of additional soil
description components and discussion of soil description and
identification.

Medium

CriteriaDescriptor
CEMENTATION

The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after reaching the
plastic limit.  The lump crumbles when drier than the plastic limit.

Soft

Low

Very Stiff
Hard

Medium Stiff 0.50 - 1.0 0.50 - 1.0 0.25 - 0.50

< 0.25
0.12 - 0.25

< 0.25
0.25 - 0.50

< 0.12

Pocket
Penetrometer (tsf)

2.0 - 4.0
> 4.0

2.0 - 4.0
> 4.0 > 2.0

Criteria

0.25 - 0.50

The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.

Gravel

Trace

Criteria

Boulder

Sand

> 12 inches

3/4 inch to 3 inches

PERCENT OR PROPORTION OF SOILS

DATE

Descriptor

Indented by thumbnail with difficulty
Readily indented by thumbnail

Easily penetrated several inches by fist

High

Nonplastic

Mostly

Descriptor

Some

A 1/8-inch thread cannot be rolled at any water content.

30 to 45%

Little 15 to 25%

Few 5 to 10%

3 to 12 inches

50 to 100%



All fracture
surfaces are
discolored or
oxidized; surfaces
are friable

Lengths mostly in range of 4 in. to 1 ft, with most lengths about 8 in.

Mechanical Weathering
and Grain Boundary

Conditions

Discoloration or oxidation
extends from fractures usually
throughout; Fe-Mg minerals
are "rusty"; feldspar crystals
are "cloudy"

Moderately
Weathered

Dull sound when struck with
hammer; usually can be broken
with moderate to heavy manual
pressure or by light hammer
blow without reference to planes
of weakness such as incipient or
hairline fractures or veinlets.
Rock is significantly weakened.

Leaching of
soluble minerals
may be complete

Texture

Partial separation, rock is
friable; in semi-arid
conditions, granitics are
disaggregated

Discoloration or oxidation
throughout; all feldspars and
Fe-Mg minerals are altered to
clay to some extent; or
chemical alteration produces
in situ disaggregation (refer to
grain boundary conditions)

Intensely
Weathered

Can be granulated by hand.
Resistant minerals such as
quartz may be present as
"stringers" or "dikes".

Resembles a soil; partial or
complete remnant rock structure
may be preserved; leaching of
soluble minerals usually
complete

Complete separation of
grain boundaries
(disaggregated)

Discolored of oxidized
throughout, but resistant
minerals such as quartz may
be unaltered; all feldspars and
Fe-Mg minerals are
completely altered to clay

Decomposed

Descriptor

General Characteristics

Lengths average from 1 in. to 4 in. with scattered fragmented intervals
with lengths less than 4 in.

Altered by
chemical
disintegration
such as via
hydration or
argillation

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

No fractures

14,500 - 30,000

Extremely Weak
Very Weak
Weak
Medium Strong

Strong
Very Strong

Chemical Weathering-Discoloration-Oxidation
Solutioning

ROCK GRAPHIC SYMBOLS

POSTMILE
D0.0/D

Department of Transportation
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Very thickly bedded

Fracture SurfacesBody of RockDescriptor

Thickness or SpacingDescriptor

RELATIVE STRENGTH OF INTACT ROCK ROCK HARDNESS

Extremely Strong

Texture and Solutioning
Diagnostic Features

WEATHERING DESCRIPTORS FOR INTACT ROCK

BEDDING SPACING

METAMORPHIC ROCK

SEDIMENTARY ROCK

IGNEOUS ROCK

Lengths from 1 to 3 ft, few lengths outside that range

CORE RECOVERY CALCULATION (%)

Uniaxial
Compressive Strength (psi)

Specimen can be readily indented, grooved, or gouged with fingernail, or
carved with pocket knife; breaks with light hand pressure

Specimen can be scratched with pocket knife or sharp pick with heavy
pressure; heavy hammer blows required to break specimen

Moderately Soft

Soft

Very Soft

Moderately
Hard

Hard

Very hard

No visible separation,
intact (tight)

Criteria

FRACTURE DENSITY

Fresh No discoloration, not oxidized No discoloration
or oxidation

No separation, intact
(tight)

No change No solutioning Hammer rings when crystalline
rocks are struck.
Hammer rings when crystalline
rocks are struck.  Body of rock
not weakened.

Minor leaching of
some soluble
minerals may be
noted

Lengths greater 3 ftRQD CALCULATION (%)

 

x 100 Length of the recovered core pieces (in.)

Note:  Combination descriptors (such as "slightly weathered to fresh") are used where equal distribution of both weathering characteristics is present over
significant intervals or where characteristics present are "in between" the diagnostic feature.  However, combination descriptors should not be used where
significant identifiable zones can be delineated.  Only two adjacent descriptors shall be combined.  "Very intensely weathered" is the combination descriptor for
"decomposed to intensely weathered".

Specimen can be grooved 1/6 in. with pocket knife or sharp pick with moderate or
heavy pressure; breaks with light hammer blow or heavy hand pressure

Specimen can be scratched with pocket knife or sharp pick with light or moderate
pressure; breaks with moderate hammer blows

Total length of core run (in.)

PREPARED BY

Length of intact core pieces > 4 in.

Total length of core run (in.)

Specimen can be grooved or gouged with pocket knife or sharp pick with light
pressure, breaks with light to moderate hand pressure

Specimen cannot be scratched with pocket knife or sharp pick; breaks with
repeated heavy hammer blows

Specimen cannot be scratched with pocket knife or sharp pick; can only be
chipped with repeated heavy hammer blows

Descriptor

Minor to complete
discoloration or
oxidation of most
surfaces

x 100

150 - 700

Very thinly bedded
Thinly bedded
Moderately bedded
Thickly bedded

BRIDGE NUMBER
55-1104

REPORT TITLE
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Massive

Descriptor

Preserved

> 30,000

3 to 10 ft

700 - 3,500
3,500 - 7,000

7,000 - 14,500

Intensely Fractured
Moderately Fractured

Unfractured

Mostly chips and fragments with few scattered short core lengths

< 150

Slightly Fractured

Discoloration or oxidation is
limited to surface of, or short
distance from, fractures; some
feldspar crystals are dull

Slightly
Weathered

Hammer does not ring when
rock is struck.  Body of rock is
slightly weakened.

Soluble minerals
may be mostly
leached

Generally
preserved

Partial separation of
boundaries visible

All fracture
surfaces are
discolored or
oxidized

Extremely Hard

Laminated

Very Intensely Fractured

> 10 ft

Very Slightly Fractured

Criteria

3/8 inch to 1-1/4 inches

SHEET
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DATE

1-1/4 to 3-5/8 inches
3-5/8 inches to 1 ft
1 to 3 ft

< 3/8 inch



ATTACHMENT B
GEOTECHNICAL LABORATORY TESTS



ATTACHMENT B

LABORATORY TESTING

Geotechnical soil samples obtained from the borings were carefully sealed and packaged in the field to 
reduce moisture loss and disturbance.  The samples were subsequently delivered to our laboratory where 
they were further examined and classified. Selected representative samples were tested to evaluate 
moisture content, in-situ dry density, fines content, Atterberg limits, shear strength, compressibility, and 
corrosivity of the soils.  All tests discussed below were performed in accordance with the latest American 
Society of Testing and Materials (ASTM) and California Test Method (CTM) guidelines.

Moisture Content and Dry Density (ASTM D2937) Tests

The moisture content and density tests were performed on selected soil samples obtained from the 
borings. The moisture content and dry density tests were performed in accordance with ASTM Test 
Methods D 2216 and 2937, respectively.  The results of these tests are presented in Attachment B on the 
summary sheet labeled “Santa Ana Geotechnical Laboratory Testing Summary” and are also presented on
the Boring Logs. 

Atterberg Limits Tests (ASTM D4318)

Atterberg Limits tests were performed to aid in classification and to evaluate the plasticity characteristics 
of fine-grained materials encountered in the borings.  The test was performed in accordance with ASTM 
Test Method D 4318.  The results of these tests are presented in Attachment B both numerically and 
graphically on the “Plasticity Chart”, as well as on the summary sheet labeled “Santa Ana Geotechnical 
Laboratory Testing Summary” and on the Boring Logs (denoted by “LL” and “PI”).

Wash Analysis (ASTM D1140)

Analyses were performed to determine the percentage of materials finer than a Standard No. 200 sieve.  
The percentages of fines content based on the results of wash sieve analyses are presented in Attachment 
B on the summary sheet labeled “Santa Ana Geotechnical Laboratory Testing Summary” and are also 
presented on the Boring Logs at the corresponding sample depth (denoted by “WA”). 

Sieve Analysis (ASTM D422)

Tests were performed to determine the particle size distribution of selected soil samples. These tests were 
performed in accordance with ASTM Test Method D 422. Test results are presented in Attachment B
both numerically and graphically on the “Particle-Size Distribution Curves”, as well as on the summary 
sheet labeled “Santa Ana Geotechnical Laboratory Testing Summary”.



Corrosivity Tests (CTM 417, 422, 532 and 643)

Corrosivity testing was conduced on selected bulk samples obtained from the borings.  Determination of 
the soluble sulfate and water-soluble chloride content of on-site soils were performed in accordance with 
CTM Test Method 417 and 422. Minimum resistivity and pH testing were conducted in accordance with 
CTM Test Method 532 and 643. The results of the corrosion tests are presented in Attachment B on the 
summary sheet labeled “Santa Ana Geotechnical Laboratory Testing Summary”.

Consolidation Tests (ASTM D2435, D4546, D5333)

Consolidation tests were performed on select, representative, relatively undisturbed samples in 
accordance with ASTM Test Methods D2435, D4546 and D5333. This test method covers procedures for 
determining the magnitude of consolidation of soil, when it is restrained laterally and drained axially 
while subjected to incrementally applied controlled-stress loading. The results of the consolidation tests 
are presented in Attachment B on the detailed worksheets. 

Direct Shear Tests (ASTM D3080)

Consolidated-drained (saturated) direct shear tests were performed on selected undisturbed samples to 
evaluate shear strength parameters of the on-site soils. The direct shear tests were performed in 
accordance with ASTM Test Method D 3080. The results of the direct shear tests are presented in 
Attachment B on the detailed worksheets. 

Unconfined Compression Tests (ASTM D2166)

Tests were performed to determine the unconfined compressive strength of cohesive soil in the intact
using strain-controlled application of the axial load was performed in accordance with ASTM D2166. 
The results of the unconfined compression tests are presented in Attachment B on the figures labeled 
“Unconfined Compression Test”.

Unconsolidated-Undrained Triaxial Compression Tests (ASTM D2850)

Unconsolidated-undrained triaxial compression tests were performed on relatively undisturbed samples 
obtained from the borings.  Determination of strength and stress-strain relationships of a cylindrical 
specimen of cohesive soil was conducted in accordance with ASTM D2850. The results of the 
unconsolidated-undrained triaxial compression tests are presented in Attachment B on the figures labeled 
“Unconsolidated-Undrained Triaxial Compression Test”. 
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R-11-001 5~50 7.3 430 396 165

R-11-001 1 6.0 CL 30.7 119.8 91.7 90.7 done 6.9

R-11-001 4 15.0 GC 33.9

R-11-001 7 25.0 CL 26.4 121.6 96.2 43 27 0.39 87.1 done 1.79

R-11-001 9 35.0 CL 29.3 121.4 93.9 49 30 0.34 2.95

R-11-002 5~40 7.2 350 471 330

R-11-002 4 11.5 CL 26.6 123.2 97.3 47 30 0.32 85.9 done 1.63

R-11-002 5 15.0 CL 86.4

R-11-002 6 16.5 CL 26.2 123.5 97.9 37 21 0.49 69.3 done 2.47

R-11-002 8 25.0 CH 32.3 119.3 90.2 56 36 0.34

R-11-002 10 35.0 CL 47 28

R-10-007 5~45 7.4 430 1349 345

Santa Ana Geotechnical Laboratory Testing Summary

CORROSIVITY

INDEX

Gradation

(SNA)
index summary (6/00)  
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Project Name: I-5 / SR-74 Interchange
Project Number: 30989830, TO 59030

Project Engineer: FM
LOCATION INITIAL CONDITION

Limits SG C CU UU DS UC
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Santa Ana Geotechnical Laboratory Testing Summary

CORROSIVITY

INDEX

Gradation

R-10-007 2 10.0 CL 20.1 124.3 103.5 47 31 0.13 5.07

R-10-007 5 25.0 CH 28.5 53 36 0.32

R-10-007 8 40.0 CH 31.5 58 32 0.17 done

R-10-008 5~60 7.3 285 1572 270

R-10-008 1 5.0 CL 20.4 120.8 100.3

R-10-008 3 15.0 CH 29.2 120.7 93.4 57 40 0.31 done 2.69

R-10-008 5 25.0 CH 32.1 118.4 89.6 92.2 done 4.34

R-10-008 8 40.0 CL 24.0 37 22 0.41 65.6

R-10-008 11 55.0 SC 14.2 25.9

R-10-008 12 60.0 GC 9.7 65.4 1.8 32.8

R-10-008 62.0 ROCK 28.8 120.9 93.9 9.17

R-10-008 75.0 ROCK 23.2 121.4 98.5 44.03

(SNA)
index summary (6/00)  
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Project Name: I-5 / SR-74 Interchange
Project Number: 30989830, TO 59030

Project Engineer: FM
LOCATION INITIAL CONDITION

Limits SG C CU UU DS UC
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Santa Ana Geotechnical Laboratory Testing Summary

CORROSIVITY

INDEX

Gradation

R-10-008 81.0 ROCK 23.0 123.3 100.2 36.02

R-10-008 93.0 ROCK 28.8 119.3 92.6 7.95

R-10-009 6~55 7.3 600 930 150

R-10-009 3 15.0 CL 22.8 124.4 101.3 39 24 0.33 1.34

R-10-009 5 25.0 CL 18.5 132.6 111.9 26 10 0.25 74.0 done 27

R-10-009 7 35.0 SC 20.7 133.1 110.3 0.15

R-10-009 10 50.0 CH 25.7 122.9 97.8 1.43

A-11-020 1,2 5~8 CH 7.6 580 0 600

A-11-020 2 6.5 CH 25.1 119.0 95.1 83.1 done

A-11-020 3 10.0 CH 31.5 75 48 0.09 98.6

A-11-020 5 20.0 CH 28.1 63 37 0.06 97.9

R-11-022 5~30 7.5 515 0 120

(SNA)
index summary (6/00)  
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Project Name: I-5 / SR-74 Interchange
Project Number: 30989830, TO 59030

Project Engineer: FM
LOCATION INITIAL CONDITION

Limits SG C CU UU DS UC

Ex
pl

or
at

io
n 

N
um

be
r

Sa
m

pl
e/

 S
pe

ci
m

en
 N

um
be

r

D
ep

th
 (f

t)

U
SC

S 
Sy

m
bo

l

W
at

er
 C

on
te

nt
 (%

)

To
ta

l U
ni

t W
ei

gh
t (

pc
f)

D
ry

 U
ni

t W
ei

gh
t (

pc
f)

Li
qu

id
 L

im
it 

(%
)

Pl
as

tic
ity

 In
de

x 
(%

)

Li
qu

id
ity

 In
de

x

G
ra

ve
l (

%
)

Sa
nd

 (%
)

Fi
ne

s 
(%

)

C
la

y 
Fr

ac
tio

n,
 fi

ne
r t

ha
n 

5 m
m

 (%
)

Sp
ec

ifi
c 

G
ra

vi
ty

C
on

so
lid

at
io

n

C
on

so
lid

at
ed

 U
nd

ra
in

ed
 T

ria
xi

al

U
nc

on
so

lid
at

ed
 U

nd
ra

in
ed

 p
ea

k 
de

v.
 (k

sf
)

D
ire

ct
 S

he
ar

, P
ea

k 
Fr

ic
tio

n 
An

gl
e 

(d
eg

)

U
nc

on
fin

ed
 C

om
pr

es
si

on
 p

ea
k 

(k
sf

)

  p
H

M
in

im
um

 R
es

is
tiv

ity
 (o

hm
 - 

cm
)

Su
lfa

te
 C

on
te

nt
 (p

pm
)

C
hl

or
id

e 
C

on
te

nt
 (p

pm
)

Santa Ana Geotechnical Laboratory Testing Summary

CORROSIVITY

INDEX

Gradation

R-11-022 2 6.5 CH 23.5 124.2 100.6 done 4.13

R-11-022 4 11.5 CH 29.4 119.6 92.4 58 36 0.21 done 3.48

R-11-022 6 20.0 CH 25.7 124.4 99.0 50 32 0.24 done 3.5

R-11-022 7 25.0 CL 66.8

R-11-022 8 30.0 CL 19.5 130.0 108.8 39 24 0.19 done

R-10-024 5~60 7.5 445 1692 90

R-10-024 1 5.0 CL 27.6 119.6 93.8

R-10-024 3 15.0 CL 23.6 97.3 78.7 47 33 0.29 2.04

R-10-024 4 20.0 CL 28.7 82.7

R-10-024 5 25.0 CH 31.7 117.9 89.5 61 45 0.35 done 3.34

R-10-024 6 30.0 SM 27.3 17.9

R-10-028 5~50 6.5 640 606 105

(SNA)
index summary (6/00)  
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Project Name: I-5 / SR-74 Interchange
Project Number: 30989830, TO 59030

Project Engineer: FM
LOCATION INITIAL CONDITION

Limits SG C CU UU DS UC
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Santa Ana Geotechnical Laboratory Testing Summary

CORROSIVITY

INDEX

Gradation

R-10-028 3 16.0 CL 17.6 131.7 112.0 39 26 0.18 64.5 done 2.75

R-10-028 5 25.0 SC 16.2

R-10-028 6 30.0 CH 38.1 65 35

R-10-028 9 45.0 CH 33.23 115.8 86.9

R-10-028 56.0 ROCK 26.0 123.7 98.2 22.8

R-10-028 63.5 ROCK 25.0 123.7 99.0 30.2

R-10-028 73.0 ROCK 27.6 120.5 94.4 28.9

R-10-028 80.0 ROCK 22.8 125.1 101.9 17.5

R-10-028 93.0 ROCK 20.4 123.7 102.7 43.7

R-10-028 97.0 ROCK 23.1 125.1 101.6 28.9

R-10-028 117.0 ROCK 23.4 124.1 100.6 30.3

R-10-028 125.0 ROCK 23.7 124.7 100.8 36.9

(SNA)
index summary (6/00)  
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Project Name: I-5 / SR-74 Interchange
Project Number: 30989830, TO 59030

Project Engineer: FM
LOCATION INITIAL CONDITION

Limits SG C CU UU DS UC
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Santa Ana Geotechnical Laboratory Testing Summary

CORROSIVITY

INDEX

Gradation

R-10-028 133.0 ROCK 24.3 124.9 100.5 35.4

(SNA)
index summary (6/00)  
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Description:

Boring No.: Liquid Limit % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index % Strain for Saturation 0.42 %

Depth ( ft | m) 6.5 1.98 Fines Content 90.7 % Water added at 67 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 30.7 119.8 18.82 91.7 14.40 97.1 0.87 0.938 2.38
Final 30.5 122.6 19.27 94.0 14.76 101.9 0.82 0.915 2.32

Project Number:
Test Start Date:

SUBMITTED BY:

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I-5 & SR-74 IC

R-11-001
2

Light olive brown Clay (CL)

2/9/2011
30989830

Water 
Content 

(%)

2.416 6.137

0.0
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15.0

20.0
100 1000 10000 100000
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rt
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)

Consolidation Stress (psf)

Con I5 SR74 R11001 006.xls



Project Number: Boring No.: R-11-001

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 135.29
Mass of Dry Specimen, M5 (g) 103.50

Nominal Measured x Specimen Height, H (in) 0.938
Nominal x Measured Specimen Diameter, D (in) 2.416

Area of Specimen, A (in^2) 4.584
Volume of Specimen, V (cc) 70.50

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 119.8

Dry Unit Weight, DUW (pcf) 91.7
Void Ratio 0.842 0.870 0.824

Degree of Saturation, S (%) 97.1
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO
TJO

0.917
Initial Final

Final

0.031

370.52

cp5
163.51
163.37

Specimen Analysis Initial Trim Initial Spec.

R21

2

6.5

Light olive brown Clay (CL)

30989830

0.14

352.25
216.96
135.29

351.85

XXXXX s29
447.84 135.29 260.01

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

0.915

378.94 103.50 228.69
139.33 XXXXX 126.02

135.07
103.50 103.50

30.72 30.51

0.919
0.913
0.917

0.938 0.915
0.023

c33

93.0 94.0

4.584 4.584
70.50 68.75

0.938

0.910

28.76

I-5 & SR-74 IC

FM

C-6

0.942
0.941

0.936
0.938
0.935

2.416 2.416

135.29

0.420

93.9 101.9

TJO
2/9/11

0.907
0.946

122.6

0.18
135.07

2.75 2.75
119.8

Con I5 SR74 R11001 006.xls Page 1



Project Number: Boring No.: R-11-001

Project Name: I-5 & SR-74 IC Sample No.: 2

Project Engineer: Apparatus No.: Depth (ft): 6.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:0.3179

670

End of Duration

0.2043
0.2314
0.2623
0.2914

44296

Vertical Strain (%)Dial Reading (in)

323

67
150

0.3489

0.0130
0.0164
0.0144
0.0103
0.0079
0.0063

22137

30989830

3/2/11

22137
5517

-0.02

End of Duration End of Increment

0.3488 0.3489
0.0000
0.0003

1362
2747
5517
11057

C-6

0.9380.3489

FM

End of Increment

0.2880

1362
323
67

0.3160

0.1970
0.2435
0.1974

0.3459

0.2475

0.3479

0.3179

0.3426
0.0054
0.0079
0.0099

0.3480
0.3460
0.3426

0.0053

9.42
14.44

0.00
-0.03
-0.02
0.05

-0.01
0.06
0.27
0.97

2.74
5.70

2.66
5.43

0.3153
0.2855

0.3344

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3338
0.27
1.03

0.0011
0.0024
0.0038

5.46

9.85

2.74

14.40

8.39

TJO

Normal Stress 
(psf)

Compressibility 
Correction (in)

13.87
11.42

Con I5 SR74 R11001 006.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-001

Project Name: I-5 & SR-74 IC Sample No.: 2
Project Engineer: FM Depth (ft): 6.5

Apparatus No.: C-6 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.938 0.3489 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 67 0.938 0.3489 XXXXX XXXXX XXXXX 0.3489 0.0000 XXXXX XXXXX XXXXX
1 0.06 150 0.939 0.3489 0.3488 0.3488 0.3488 0.3489 0.0003 XXXXX XXXXX XXXXX
2 0.25 323 0.939 0.3489 0.3484 0.3482 0.3479 0.3480 0.0011 XXXXX XXXXX XXXXX
3 0.50 670 0.939 0.3480 0.3467 0.3463 0.3459 0.3460 0.0024 XXXXX XXXXX XXXXX
4 1.0 1362 0.940 0.3460 0.3446 0.3436 0.3426 0.3426 0.0038 XXXXX XXXXX XXXXX
5 1.0 2747 0.936 0.3426 0.3411 0.3378 0.3344 0.3338 0.0054 6.00 0.007 0.072
6 4.0 5517 0.926 0.3338 0.3318 0.3239 0.3160 0.3153 0.0079 12.00 0.004 0.035
7 4.0 11057 0.906 0.3153 0.3128 0.3004 0.2880 0.2855 0.0099 16.00 0.003 0.025
8 8.0 22137 0.877 0.2855 0.2831 0.2653 0.2475 0.2435 0.0130 22.00 0.002 0.017
9 16.0 44296 0.847 0.2435 0.2408 0.2189 0.1970 0.1974 0.0164 25.00 0.001 0.014
10 -16.0 22137 0.868 0.1974 0.1994 XXXXX XXXXX 0.2043 0.0144 XXXXX XXXXX XXXXX
11 -12.0 5517 0.906 0.2043 0.2081 XXXXX XXXXX 0.2314 0.0103 XXXXX XXXXX XXXXX
12 -4.0 -1.0 1362 0.945 0.2314 0.2328 XXXXX XXXXX 0.2623 0.0079 XXXXX XXXXX XXXXX
13 -1.50 323 0.980 0.2623 0.2629 XXXXX XXXXX 0.2914 0.0063 XXXXX XXXXX XXXXX
14 -0.250 -0.060 67 1.012 0.2914 XXXXX XXXXX XXXXX 0.3179 0.0053 XXXXX XXXXX XXXXX
15 67 XXXXX 0.3179 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11001 006.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..:3:..::0.:...98::..:9:..:8:..::3.:..0 ___ _ 

Boring No.: _R_-_11_-_00_1 ___ _ 

Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:24:52 0 0.00 0.3489 

0.02 0.13 0.3488 

0.05 0.22 0.3488 

0.10 0.32 0.3488 

0.20 0.45 0.3488 

0.50 0.71 0.3489 

1.00 1.00 0.3489 

1.50 1.22 0.3489 

swelling 2.00 1.41 0.3489 

0.3500 

0.3495 

~ 0.3490 

en 
c 
'6 0.3485 (1j 
(]) 

0:: 

"'ffi 0.3480 0 

0.3475 

0.3470 

0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: _ __;__ Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 150 Zero Reading: 0.3489 

0.3495 1--+--+-1------1-----~-+------1 

0.34 70 t:;::~;;:;:t::::t==;::;:::::::;::;:::±;::;:::::::;::;:::;:;::::;::t:t;:::::::::::l 
0.00 

do= 0.3488 

d90= __ _ 

d100 = 0.3488 

df= 0.3489 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

150 = min 

100 1000 

log time 

d50 = 0.3488 

!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-001 

Date: 9-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 
10:25:31 0 0.00 0.3489 

0.02 0.13 0.3482 

0.05 0.22 0.3481 

0.10 0.32 0.3480 

0.20 0.45 0.3479 

0.50 0.71 0.3479 

1.00 1.00 0.3479 

1.50 1.22 0.3479 

2.00 1.41 0.3479 

swelling 3.0 1.73 0.3480 

0.3500 

0.3495 

E. 0.3490 

en 
c 
'6 0.3485 (1j 
Q) 

a: 
ro 0.3480 0 

0.3475 

0.3470 

0.01 0.1 

C6 15 SR74 R11001 006 

for ASTM D2435, method B 

Apparatus No.: C-6 Stage Number: 2 Curves by: TJO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 323 Zero Reading: 0.3489 

0.3500 r---+--+----1-------.----~-+-----, 

0.3495 t---+--+---1------1-----+-+-----1 

:£ 0.3490 t---+--+---1-----t-----+-+-----t 

O"l 
c 
'g 0.3485 t---+--+---lr-------1-----+-+-----1 
Q) 

a: 
ro 
o o.348o ~~'~,~~~~;::;;;-z~=t:====+t===~ 

0.3475 l---+--+-----1f-------l-----t-+------l 

0. 34 7 0 L.J...L...L..'+'-''-+-''-'-ii-'-'-'-''-'-'-'-'....L-I-'-'-'-'-'-'-'-'....L-L .............................................. 

0.00 

do= 0.3484 

d90 = ---
d100 = 0.3479 

df= 0.3480 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = 0.3481 

!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0-'-98.:....;9;._8_3_0 ___ _ 

Boring No.: ..;..R.;...-.:....;11.;...-.:....;00.;...1'------

Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:28:17 0 0.00 0.3480 

0.02 0.13 0.3465 

0.05 0.22 0.3464 

0.10 0.32 0.3463 

0.20 0.45 0.3462 

0.50 0.71 0.3461 

1.00 1.00 0.3460 

1.50 1.22 0.3460 

2.00 1.41 0.3459 

4.0 2.00 0.3459 

6.0 2.45 0.3459 

swelling 7.0 2.65 0.3460 

0.3500 

0.3490 

c 
r:n 0.3480 
c 
-o ro 
(]) 

a: 0.3470 
7il 
0 

0.3460 

0.3450 

0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 3 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 670 Zero Reading: 0.3489 

0.3500 .----+--+-----il--------,-------r-+------, 

0.3490 t---+--t-----il---------l------+-+-----1 

c 
~ 0.3480 t---+--t-----tl---------l------+-+-----1 
c 
'6 ro 
(]) 

a: 
7il 0.3470 1---+--+-----t------t------+-t-----l 
0 r----1--+---+----~-+--·-----·--t-+-----i 

r,~-+~r-,_------~------+-t------4 

........ 
0.3460 

0. 3450 L...I..JL....L...J .......... '-+-'-'-f_......._......._......._._..-o-L_._._._._._. .......... ....L...L...Lf'-............................... .o...J 

0.00 

do= 0.3467 

d90 = 190 = ---
d100 = 0.3459 

df= 0.3460 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.3463 

150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....:;3...:..0.:..98~9;..;;8...:..3...:..0 ___ _ 

Boring No.: ...:..R.:....-.:..11.:....-...:..00.:....1;__ __ _ 

Date: 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:35:30 0 0.00 0.3460 

0.02 0.13 0.3443 

0.05 0.22 0.3440 

0.10 0.32 0.3439 

0.20 0.45 0.3437 

0.50 0.71 0.3434 

1.00 1.00 0.3432 

1.50 1.22 0.3431 

2.00 1.41 0.3430 

4.0 2.00 0.3428 

6.0 2.45 0.3428 

10.0 3.16 0.3427 

16.0 0.3426 

30 0.3426 

60 0.3426 

91 0.3426 

0.3460 

0.3450 

;§: 0.3440 

0"> 
c 
'6 0.3430 ro 
(]) 

0:: 

ra 0.3420 0 

0.3410 

0.3400 

0.01 0.1 

C615 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 4 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 1362 Zero Reading: 0.3489 

0.3460 ...--+--+---lr-------,-------.-+------, 

0.3450 1----+--+---lr---------l-----+-+-----1 

c 0.3440 1---""llr..,_:-+-1----+------+-----+-+------1 
ry, 1----,.,..,:-t----lf------· f---·······-----H------1 
c 1----+-·-1.._ . ·--··-----·-+-1--------1 

'g 0.3430 1----+--+---ll--...-=-...~--+-----+-+------1 
(]) -0:: ra - --·-r-- ·-----+- --- --Hr-----t 

0 0.3420 1----+--+---lr---------t-----+-+------1 

0.3410 1---+--+---lr------1------+-+-----1 

0.00 

do= 0.3446 

d90 = 190 = ---
d100 = 0.3426 

df= 0.3426 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3436 

150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: R-11-001 -------
Date: 9-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 
12:06:59 0 0.00 0.3426 

0.02 0.13 0.3407 

0.05 0.22 0.3404 

0.10 0.32 0.3403 

0.20 0.45 0.3400 

0.50 0.71 0.3396 

1.00 1.00 0.3392 

1.50 1.22 0.3389 

2.00 1.41 0.3387 

4.0 2.00 0.3381 

6.0 2.45 0.3378 

10.0 3.16 0.3372 

16.0 4.00 0.3367 

30 0.3360 

60 0.3353 

120 0.3348 

240 0.3344 

480 0.3341 

1260 0.3338 

0.3440 

0.3420 

~ 0.3400 c 

)? 0.3380 
'6 
(1j 
Q) 

0.3360 a: 
ra 
0 0.3340 

0.3320 

0.3300 

0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 5 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 2747 Zero Reading: 0.3489 

0.3440 r==t=+==t====+=====r:+======l 

0.3400 

c 

:? 0.3380 
-o 
(1j 
Q) 

a: 0.3360 1---+--+-___,f--___ ___, ____ --+-+-----1 
ra 
0 

0.3340 

0.3320 

0.3300 E~El~§~~~3·E=~:··~·~:~~~~~~~f~~~~~~~ 
0.00 

do= 0.3411 

d90= __ _ 

d100 = 0.3344 

df= 0.3338 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

150 = min 

100 1000 

log time 

d50 = 0.3377 

!50= 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: -'3-'-0-=-98:...;9;....;8....:;.3..:..0 ___ _ 

Time 

9:08:16 

0.3300 

0'1 0.3250 
c 
'6 co 
Q.l 

a: 0.3200 
1il 
0 

0.3150 

Boring No.: R-11-001 -------
Date: 10-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3338 

0.02 0.13 0.3312 

0.05 0.22 0.3308 

0.10 0.32 0.3305 

0.20 0.45 0.3301 

0.50 0.71 0.3294 

1.00 1.00 0.3287 

1.50 1.22 0.3282 

2.00 1.41 0.3278 

4.0 2.00 0.3267 

6.0 2.45 0.3259 

10.0 3.16 0.3246 

16.0 4.00 0.3233 

30 0.3213 

60 0.3193 

120 0.3178 

240 0.3169 

480 0.3161 

960 0.3155 

1456 0.3153 

Apparatus No.: C-6 Stage Number: 6 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 5517 Zero Reading: 0.3489 

0.3350 .--+--+--ir-------,------r-+----, 
r---r--~ 1--·-+----~-----jf-------+-+-----l 
··---·-f--· -·- ·------+-----·-·~1-------l 
~·-t-r-·-~·---

0.3300 1---== ....... ~~::+--if-------i------f-+-----1 

c 
~ 0.3250 1--+--+----lf--------1'-------___;;~""r-d-..._-----1 
c 
-o co 
Q.l 
a: co 0.3200 1---+--+----lf--------l--------+-+-----1 
0 

0.3150 1--+--+----lf--------lr--------f-+-----1 

0. 31 00 ._._._._'+'-Y-'.........,f-'-''-'-''-'-''-'-''-'-'--'-'--'-'--'-'--'-'....r.....1....Lf'....L...L ....................... 

0.00 

do= 0.3318 

d90 = 190 = ---
d100 = 0.3160 

df= 0.3153 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

log time 

d50 = 0.3239 

!50= 12.0 min 

0.31 00 L---l.-.l'--o.i.....L..J....i...I....I...L..--L--.1....-i--l...JL..J..J..l.J..__.l....-..I-.L...J.....L..l..J..l.L..-....I.-...l.-J.....J...~u.J....-....l..-...J.....J.....J..l....i...L.U.---l..__..L......l..-L-U..J.J.J 

0.01 0.1 

C6 15 SR74 R11001 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;;3...;;.0_98c:....:9;...;8...;;.3..:..0 ___ _ 

Boring No.: ...:..R..:..-..:..11..:..-..:..00=-1;.__ __ _ 

Date: 11-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:24:37 0 0.00 0.3153 

0.02 0.13 0.3122 

0.05 0.22 0.3118 

0.10 0.32 0.3115 

0.20 0.45 0.3110 

0.50 0.71 0.3101 

1.00 1.00 0.3092 

1.50 1.22 0.3086 

2.00 1.41 0.3080 

4.0 2.00 0.3063 

6.0 2.45 0.3051 

10.0 3.16 0.3031 

16.0 4.00 0.3009 

30 0.2973 

60 0.2933 

120 0.2902 

240 0.2881 

480 0.2868 

960 0.2859 

1520 0.2855 

0.3200 

0.3150 

0.3100 
~ 

c 
;.:::::;. 0.3050 
0"> 
c 
i5 0.3000 co 
Q) 

a: 
(ij 0.2950 

i5 
0.2900 

0.2850 

0.2800 
0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 7 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 11057 Zero Reading: 0.3489 

0.3200 

.. . 
0.3150 

0.3100 

c 
;.:::::;. 0.3050 
0"> 
c 
i5 0.3000 co 
Q) 

a: 
(ij 0.2950 
i5 h-!-!-'· .. 

0.2900 

0.2850 

0.2800 
0.00 1.00 2.00 3.00 4.00 

do= 0.3128 

d90= __ _ 

d100 = 0.2880 

df= 0.2855 

!90 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.3004 

t50 = 16.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....:;3.:...0.:...98;;....;9....:;8.:...3.:...0 ___ _ 

Boring No.: ..;...R.:...-.:...11;_-0.:...0:....1;___ __ _ 

Date: 12-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:45:24 0 0.00 0.2855 

0.02 0.13 0.2823 

0.05 0.22 0.2817 

0.10 0.32 0.2813 

0.20 0.45 0.2807 

0.50 0.71 0.2797 

1.00 1.00 0.2786 

1.50 1.22 0.2778 

2.00 1.41 0.2771 

4.0 2.00 0.2750 

6.0 2.45 0.2733 

10.0 3.16 0.2708 

16.0 4.00 0.2679 

30 0.2631 

60 0.2570 

120 0.2517 

240 0.2483 

480 0.2462 

960 0.2449 

1440 0.2444 

2792 0.2435 

0.2900 

0.2850 

0.2800 

c 0.2750 
-.:::::;. 

0"> 0.2700 
.!;; 
""0 0.2650 co 
(I) 

a: 0.2600 
Cii 
0 0.2550 

0.2500 

0.2450 

0.2400 
0.01 0.1 

C615 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 8 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 22137 Zero Reading: 0.3489 

0.2850 

0.2800 

0.2750 
c 
~ 0.2700 
c 
'g 0.2650 
(I) 

a: 
(ij 0.2600 

0 
0.2550 

0.2500 

0.2450 

Curves by: T JO 

0.2400 

0.00 1.00 2.00 3.00 4.00 

do= 0.2831 

d90 = t90 = ---
d100 = 0.2475 

df= 0.2435 

10 

Log-Time (min) 

Page 1 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.2653 

t50 = 22.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: -=3...;.0..;;..98;;..:9:....:;8...;.3.;;..0 ___ _ 

Boring No.: ..;..R.;....-.;;..11.:...-.;;..00:...1;__ __ _ 

Date: 14-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 
9:17:42 0 0.00 0.2435 

0.02 0.13 0.2401 

0.05 0.22 0.2396 

0.10 0.32 0.2392 

0.20 0.45 0.2387 

0.50 0.71 0.2378 

1.00 1.00 0.2367 

1.50 1.22 0.2360 

2.00 1.41 0.2353 

4.0 2.00 0.2333 

6.0 2.45 0.2317 

10.0 3.16 0.2293 

16.0 4.00 0.2265 

30 0.2217 

60 0.2152 

120 0.2084 

240 0.2031 

480 0.1998 

960 0.1980 

1402 0.1974 

0.2450 

0.2350 

I o.225o 

0"> 
c 
'6 0.2150 rd 
Q) 

a: 
co 0.2050 i:5 

0.1950 

0.1850 
0.01 0.1 

C615 SR74 R11001 006 

for ASTM D2435, method B 

Apparatus No.: C-6 

Sample No.: 2 

Load (psf): 44296 

0.2450 - ' 
'' -0.2350 ''' ' 

'' 
'' 

c 0.2250 
--:-..;-~ .... : :=::;_ 

0"> '' c 
'6 0.2150 rd 
Q) 

' ' a: 
''' ' co ''' 

i:5 0.2050 '. 

'' 
0.1950 ''' . ' 
0.1850 

0.00 

do= 0.2408 

d90= __ _ 

d100 = 0.1970 

df= 0.1974 

t90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 9 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3489 

- - - -

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.2189 

t50 = 25.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3..;..09_8_:9_8..;..3.;:..0 ___ _ 

Boring No.: -'-R-'--1-'-1-'--0"'-0~1-'-----

Date· 15-F eb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:40:33 0 0.00 0.1974 

0.02 0.13 0.1996 

0.05 0.22 0.1998 

0.10 0.32 0.1998 

0.20 0.45 0.2000 

0.50 0.71 0.2003 

1.00 1.00 0.2006 

1.50 1.22 0.2008 

2.00 1.41 0.2010 

4.0 2.00 0.2014 

6.0 2.45 0.2017 

10.0 3.16 0.2021 

16.0 4.00 0.2025 

30 0.2031 

60 0.2036 

120 0.2040 

240 0.2042 

529 0.2043 

0.2060 

0.2050 

0.2040 

c 0.2030 
-=::;. 

O"l 0.2020 
c 
i5 0.2010 co 
(I) 

a: 0.2000 
(ij 

i5 0.1990 

0.1980 

0.1970 

0.1960 

0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 

Sample No.: 2 

Load (psf): 22137 

0.2050 

0.2040 

0.2030 
c 
~ 0.2020 
c 
'g 0.2010 
(I) 

a: 
(ij 0.2000 

i5 
0.1990 

0.1980 

0.1970 

0.1960 

0.00 

do= 0.1994 

d90= __ _ 

d100 = ---
df= 0.2043 

!90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 10 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3489 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root log time 

d50= __ _ min d50 = ---
!50= min !50= min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ Apparatus No.: C-6 Stage Number: 11 

Boring No.: _R_-_11_-_00_1 ___ _ 

Date· 15-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

17:30:34 0 0.00 0.2043 

0.02 0.13 0.2086 

0.05 0.22 0.2090 

0.10 0.32 0.2092 

0.20 0.45 0.2096 

0.50 0.71 0.2103 

1.00 1.00 0.2111 

1.50 1.22 0.2115 

2.00 1.41 0.2120 

4.0 2.00 0.2131 

6.0 2.45 0.2139 

10.0 3.16 0.2152 

16.0 4.00 0.2165 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 5517 Zero Reading: 0.3489 

0.2350 

0.2300 

c = 0.2250 
(J) 

.!:; 

16 0.2200 
(]) 

0: 

[ii 0.2150 
0 

0.2100 

0.2050 

0.2000 

0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2189 Square Root Time (min o.s) 

60 0.2222 

120 0.2257 

240 0.2287 

480 0.2306 

866 0.2314 

0.2400 

0.2350 

0.2300 

c 
= 0.2250 
(J) 

c 
'6 0.2200 co 
(]) 

a: 
""fij 0.2150 

0 
0.2100 

0.2050 

0.2000 

0.01 0.1 

C6 15 SR74 R11001 006 

do= 0.2081 

d90= __ _ !90 = 

d100 = ---
df = 0.2314 

10 

Log-Time (min) 

Page 1 

min 

100 

square root log time 

d50= __ _ d50= __ _ 

!50= min !50= min 

1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ....;.3_09.:....8:....:9_8_30 ___ _ Apparatus No.: C-6 Stage Number: 12 

Boring No.: ..:...R.:....-..:...11.:....-..:...00'-1'------

Date· 16-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

7:56:54 0 0.00 0.2314 

0.02 0.13 0.2330 

0.05 0.22 0.2332 

0.10 0.32 0.2333 

0.20 0.45 0.2335 

0.50 0.71 0.2340 

1.00 1.00 0.2345 

1.50 1.22 0.2348 

2.00 1.41 0.2351 

4.0 2.00 0.2361 

6.0 2.45 0.2367 

10.0 3.16 0.2378 

16.0 4.00 0.2390 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 1362 Zero Reading: 0.3489 

0.2650 

0.2600 

~ 

:§_ 0.2550 
0"> 
c 
:.g 0.2500 
Q) 

a: 
(ij 0.2450 
i:5 

0.2400 

0.2350 

'' 

'' 

0.2300 
0.00 

' ' 

' ' 

' ' 

' ' 

1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2411 Square Root Time (min o.s) 

60 0.2443 

120 0.2486 

240 0.2538 

480 0.2584 

960 0.2613 

1511 0.2623 

0.2700 

0.2650 

0.2600 
c 
=- 0.2550 
0"> 
c 
'6 0.2500 rd 
Q) 

a: 
(ij 0.2450 

i:5 
0.2400 

0.2350 

0.2300 

0.01 0.1 

C6 15 SR74 R11001 006 

do= 0.2328 

d90= __ _ t90 = 

d100 = ---
df= 0.2623 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50= __ _ 

!50= min 

1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-_11_-_00_1 ___ _ 

Date· 17-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:07:57 0 0.00 0.2623 

0.02 0.13 0.2630 

0.05 0.22 0.2631 

0.10 0.32 0.2631 

0.20 0.45 0.2632 

0.50 0.71 0.2634 

1.00 1.00 0.2637 

1.50 1.22 0.2638 

2.00 1.41 0.2640 

4.0 2.00 0.2644 

6.0 2.45 0.2647 

10.0 3.16 0.2653 

16.0 4.00 0.2661 

30 0.2674 

60 0.2696 

120 0.2728 

240 0.2770 

480 0.2821 

960 0.2865 

1980 0.2895 

2930 0.2905 

4395 0.2914 

0.2950 

0.2900 

~ 0.2850 c 
<=.. 

g' 0.2800 
i5 
co 
(I) 

0.2750 a: 
""fij 

0 0.2700 

0.2650 

0.2600 
0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 13 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 323 Zero Reading: 0.3489 

0.2900 

0.2850 

c 

f 0.2800 ~~~~~~~~~~ a: 0.2750 
[ii 

0 

0.

2700 1· :llllilil 0.2650 '' 

0.2600 t±E:~2:~~==:::;=t:::;:::;~~~~==:;:;::8 
0.00 

do= 0.2629 

d90= __ _ t90 = 

d100 = ---
df= 0.2914 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5
) 

square root log time 

min dSO= __ _ dSO= __ _ 

!50= min t50 = min 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit 43 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 27 % Strain for Saturation 3.56 %

Depth ( ft | m) 25.0 7.62 Fines Content 87.1 % Water added at 150 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 24.1 122.4 19.22 98.6 15.49 89.8 0.74 0.949 2.41
Final 21.5 130.1 20.43 107.0 16.81 98.5 0.60 0.875 2.22

Project Number:
Test Start Date:

SUBMITTED BY:

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I-5 & SR-74 IC

R-11-001
7

Dark gray Clay (CL)

2/9/2011
30989830

Water 
Content 

(%)

2.416 6.137

0.0

5.0

10.0

15.0

20.0
100 1000 10000 100000

Ve
rt
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 S
tr

ai
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Consolidation Stress (psf)
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Project Number: Boring No.: R-11-001

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 139.77
Mass of Dry Specimen, M5 (g) 112.63

Nominal Measured x Specimen Height, H (in) 0.949
Nominal x Measured Specimen Diameter, D (in) 2.416

Area of Specimen, A (in^2) 4.584
Volume of Specimen, V (cc) 71.31

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 122.4

Dry Unit Weight, DUW (pcf) 98.6
Void Ratio 0.769 0.738 0.601

Degree of Saturation, S (%) 89.8
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO
TJO

0.877
Initial Final

Final

0.081

369.47

cp12
164.48
164.34

Specimen Analysis Initial Trim Initial Spec.

R24

7

25.0

Dark gray Clay (CL)

30989830

0.14

357.83
218.06
139.77

354.77

XXXXX s15
400.33 139.77 194.84

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

0.875

346.01 112.63 174.44
139.31 XXXXX 79.68

136.88
112.63 112.63

24.09 21.53

0.874
0.872
0.873

0.949 0.875
0.075

x17

96.9 107.0

4.584 4.584
71.31 65.70

0.949

0.877

26.28

I-5 & SR-74 IC

FM

C8

0.952
0.950

0.949
0.950
0.945

2.416 2.416

139.77

3.557

94.0 98.5

TJO
2/9/11

0.868
0.956

130.1

0.17
136.88

2.75 2.75
122.4

Con I5 SR74 R11001 025.xls Page 1



Project Number: Boring No.: R-11-001

Project Name: I-5 & SR-74 IC Sample No.: 7

Project Engineer: Apparatus No.: Depth (ft): 25.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:0.2853

1362

End of Duration

0.2380
0.2550
0.2735
0.2853

22137

Vertical Strain (%)Dial Reading (in)

670

150
323

0.3600

0.0138
0.0128
0.0099
0.0075
0.0057
0.0044

44296

30989830

3/2/11

5517
1362

0.13

End of Duration End of Increment

0.3647 0.3649
0.0000
0.0003

2747
5517
11057
22137

C8

0.9490.3662

FM

End of Increment

0.2640

323
67

0.3010

0.2221
0.2254

0.3524

0.2250

0.3610

0.3412
0.0068
0.0091
0.0114

0.3600
0.3521
0.3400

13.42

0.65
0.11
0.50
1.16

0.39
1.13
2.12
3.62

6.36
10.06

5.91
9.57

0.2967
0.2593

0.3250

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3230
2.24
3.83

0.0015
0.0031
0.0049

8.06

13.73
13.49

9.17

TJO

Normal Stress 
(psf)

Compressibility 
Correction (in)

12.46
10.92

Con I5 SR74 R11001 025.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-001

Project Name: I-5 & SR-74 IC Sample No.: 7
Project Engineer: FM Depth (ft): 25.0

Apparatus No.: C8 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.949 0.3662 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 150 0.943 0.3662 XXXXX XXXXX XXXXX 0.3600 0.0000 XXXXX XXXXX XXXXX
1 0.25 323 0.948 0.3600 0.3654 0.3651 0.3647 0.3649 0.0003 XXXXX XXXXX XXXXX
2 0.50 670 0.945 0.3649 0.3632 0.3621 0.3610 0.3600 0.0015 0.50 0.088 0.879
3 1.00 1362 0.940 0.3600 0.3580 0.3552 0.3524 0.3521 0.0031 2.00 0.022 0.218
4 1.0 2747 0.933 0.3521 0.3495 0.3454 0.3412 0.3400 0.0049 1.00 0.043 0.429
5 4.0 5517 0.923 0.3400 0.3367 0.3309 0.3250 0.3230 0.0068 1.00 0.042 0.419
6 4.0 11057 0.905 0.3230 0.3177 0.3094 0.3010 0.2967 0.0091 1.00 0.040 0.404
7 8.0 22137 0.879 0.2967 0.2898 0.2769 0.2640 0.2593 0.0114 1.50 0.025 0.254
8 16.0 44296 0.856 0.2593 0.2531 0.2391 0.2250 0.2221 0.0138 2.50 0.014 0.144
9 -16.0 22137 0.872 0.2221 0.2240 XXXXX XXXXX 0.2254 0.0128 XXXXX XXXXX XXXXX
10 -12.0 5517 0.895 0.2254 0.2296 XXXXX XXXXX 0.2380 0.0099 XXXXX XXXXX XXXXX
11 -4.0 -1.0 1362 0.919 0.2380 0.2400 XXXXX XXXXX 0.2550 0.0075 XXXXX XXXXX XXXXX
12 -1.5 323 0.943 0.2550 0.2559 XXXXX XXXXX 0.2735 0.0057 XXXXX XXXXX XXXXX
13 -0.25 -0.06 67 0.960 0.2735 XXXXX XXXXX XXXXX 0.2853 0.0044 XXXXX XXXXX XXXXX
14 67 XXXXX 0.2853 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11001 025.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Apparatus No.: C8 Stage Number: ---Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-_11_-..:..00.:...1 ___ _ 

Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 
10:44:54 0 0.00 0.3662 

0.02 0.13 0.3652 

0.05 0.22 0.3650 

0.10 0.32 0.3649 

0.20 0.45 0.3648 

0.50 0.71 0.3647 

1.00 1.00 0.3647 

1.50 1.22 0.3647 

2.00 1.41 0.3647 

4.0 2.00 0.3649 

swelling 5.0 2.24 0.3649 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 323 Zero Reading: 0.3662 

0.3675 

0.3670 

c 
:.::- 0.3665 
en 
c 
'g 0.3660 
Q) 

0: 
ro o.3655 
0 

0.3645 

0.3640 

0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

Square Root Time (min o.s) 

0.3680 

0.3675 

0.3670 

c 
=- 0.3665 
en 
c 
'6 0.3660 (1j 
Q) 

0: 
10 0.3655 

0 
0.3650 

0.3645 

0.3640 

0.01 

C815 SR74 R11001 025 

0.1 

do= 0.3654 

d90= __ _ 

d100 = 0.3647 

df= 0.3649 

!90 = 

10 

Log-Time (min) 

Page 1 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3651 

!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...:.3..:..09.;..;8:...:9...:.8..:..3.::...0 ___ _ 

Boring No.: R-11-001 -------
Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:49:39 0 0.00 0.3649 

0.02 0.13 0.3629 

0.05 0.22 0.3627 

0.10 0.32 0.3626 

0.20 0.45 0.3624 

0.50 0.71 0.3621 

1.00 1.00 0.3618 

1.50 1.22 0.3617 

2.00 1.41 0.3616 

4.0 2.00 0.3614 

6.0 2.45 0.3613 

10.0 3.16 0.3612 

16.0 4.00 0.3610 

30 0.3609 

60 0.3607 

120 0.3605 

240 0.3604 

480 0.3602 

1340 0.3600 

0.3660 

0.3650 

0.3640 

c 
=- 0.3630 
en 
c 
'6 0.3620 ro 
Q) 

0: 
1ii 0.3610 

0 
0.3600 

0.3590 

0.3580 

0.01 0.1 

C8 15 SR74 R11001 025 

Apparatus No.: C8 Stage Number: 2 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 670 Zero Reading: 0.3662 

0.3650 

0.3640 

~ r-· 
;,§, 0.3630 en ~ .. __ --· 1--
c 
'g 0.3620 
Q) 

0: 

1ii 0.3610 
0 

0.3600 f--· .. i----"' 

r--.. ··-r--.. ~-"'--

0.3590 r----·-r--· .. _ 
·--[--· 

r--·- """'t-"" 

--· 

Curves by: T JO 

.... ~ 

0.3580 

0.00 1.00 2.00 3.00 4.00 

do= 0.3632 

d90 = ---
d100 = 0.3610 

df= 0.3600 

!90 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3621 

!50= 0.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3...:.0..:...98..:...9_8...:.3..:...0 ___ _ 

Time 

9:10:22 

0'1 0.3560 
c 
'6 ro 
Q) 

0: 0.3540 
ro 
0 

0.3520 

Boring No.: _R..:...-1..:...1..:...-0..:...0..:...1 ___ _ 

Date· 1 0-Feb-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3600 

0.02 0.13 0.3576 

0.05 0.22 0.3574 

0.10 0.32 0.3572 

0.20 0.45 0.3568 

0.50 0.71 0.3563 

1.00 1.00 0.3558 

1.50 1.22 0.3555 

2.00 1.41 0.3553 

4.0 2.00 0.3548 

6.0 2.45 0.3546 

10.0 3.16 0.3543 

16.0 4.00 0.3541 

30 0.3538 

60 0.3535 

120 0.3532 

240 0.3528 

480 0.3525 

960 0.3522 

1456 0.3521 

Apparatus No.: C8 Stage Number: 3 Curves by: T JO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 1362 Zero Reading: 0.3662 

0.3600 .---+--+---if-------.-----.,.-+-----, 

0.3580 1----+--+---if--------+------+-+----1 

c " ~ 0.3560 1---+-+~"""'-=lf------i-----+-+----1 
c '6 ._,_ 

~ 0.3540 E=El3E==--~3==~~33;~~;;a 
0 

0.3520 1---+--+--if--------i-----+-+----1 

0. 3500 ,_._._._'+'-~ ........... 1-'-'L....L..JL....L..JL....L..JL....L..JL....L..J .................... -L..J, .......... -'+'-.......................................... 

0.00 

do= 0.3580 

d90 = ---
d100 = 0.3524 

df= 0.3521 

!90 = 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.3552 

t50 = 2.0 min 

0. 3500 l...----l---l._._....L...i...i....U.l...--'--.l.-i-L...L-U.,u__..i...-...L-l..-i...LJ....I..L.I.--....i._....l-..i..-I....U...UJ..--1--L.......L....I....W...L.U..--l....--'-...1-.JL....I....L...LJ.I 

0.01 0.1 

C815 SR74 R11001 025 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-001 

Date· 11-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:26:42 0 0.00 0.3521 

0.02 0.13 0.3486 

0.05 0.22 0.3478 

0.10 0.32 0.3474 

0.20 0.45 0.3468 

0.50 0.71 0.3460 

1.00 1.00 0.3452 

1.50 1.22 0.3447 

2.00 1.41 0.3444 

4.0 2.00 0.3437 

6.0 2.45 0.3434 

10.0 3.16 0.3429 

16.0 4.00 0.3427 

30 0.3423 

60 0.3419 

120 0.3417 

240 0.3410 

480 0.3406 

960 0.3402 

1520 0.3400 

0.3520 

0.3500 

c 0.3480 

= 
~ 0.3460 
i5 ro 
Q) 

0.3440 0: 
ro 
0 0.3420 

0.3400 

0.3380 

0.01 0.1 

C8 15 SR74 R11001 025 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.3500 

0.3480 

~ 0.3460 
'a ro 
Q) 

0: 0.3440 
ro 
0 

0.3420 

0.3400 

C8 

7 

2747 

Stage Number: 4 Curves by: TJO 

Depth (ft.) 25.0 

Zero Reading: 0.3662 

0.3380 g~E~~§~~~3E~~~~~~~~~ 
0.00 

do= 0.3495 

d90 = ---
d100= 0.3412 

df= 0.3400 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.3454 

t50 = 1.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3..:..09'-8....;9_8_30 ___ _ 

Boring No.: ..:..R.;....-1.;....1.;_-0.;....0.;_1 ___ _ 

Date· 12-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:47:34 0 0.00 0.3400 

0.02 0.13 0.3354 

0.05 0.22 0.3344 

0.10 0.32 0.3337 

0.20 0.45 0.3329 

0.50 0.71 0.3318 

1.00 1.00 0.3307 

1.50 1.22 0.3301 

2.00 1.41 0.3297 

4.0 2.00 0.3287 

6.0 2.45 0.3282 

10.0 3.16 0.3277 

16.0 4.00 0.3272 

30 0.3266 

60 0.3261 

120 0.3255 

240 0.3249 

480 0.3243 

960 0.3238 

1440 0.3235 

2792 0.3230 

0.3350 
c 
~ 

O"l 
c 
i5 0.3300 n:l 
Q) 

cc 
co 
0 

0.3250 

Apparatus No.: C8 Stage Number: 5 Curves by: TJO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 5517 Zero Reading: 0.3662 

0.3400 .-----+--+----1-------r------"T-1------, 

0.3350 ' "-
c ' ··-
~ ' O"l ....... c 
i5 

0.3300 !'... 
n:l -........... Q) 

cc -co 
0 

0.3250 
- --· ---------· -·~·--·-

0' 3200 ~...~...o ......... '+"-''-+-''"""--1-'-'-'-'-'-'-'-'....__._._._._._._._._. ......... ..Lf'-..._._ .......................... 

0.00 

do= 0.3367 

d90 = ---
d1 00 = 0.3250 

df= 0.3230 

!90 = 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.3308 

!50= 1.0 min 

0.3200 1....----'----''-'--'-L.J..J..J..L..--'--.L.....I-L...JL..J..LJ..l..__..._..~.-L....O-.L.J...L..U....-..I.-...l-J.....J....I...J.JL.I.L.--L..-'-..J.....J--'-L-U.L--'---'-....L..JL...L..J..J..U 

0.01 0.1 

C8 15 SR74 R11001 025 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: ~3..;;..0:....;98:....;9....;;8..;;..3.:...0 ___ _ 

Boring No.: ..:...R:....;-:....;11.;....-.:...00;...1;__ __ _ 

Date: 14-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:19:49 0 0.00 0.3230 

0.02 0.13 0.3163 

0.05 0.22 0.3152 

0.10 0.32 0.3146 

0.20 0.45 0.3135 

0.50 0.71 0.3115 

1.00 1.00 0.3098 

1.50 1.22 0.3087 

2.00 1.41 0.3079 

4.0 2.00 0.3060 

6.0 2.45 0.3051 

10.0 3.16 0.3040 

16.0 4.00 0.3031 

30 0.3020 

60 0.3009 

120 0.2999 

240 0.2989 

480 0.2980 

960 0.2972 

1402 0.2967 

0.3250 

0.3200 

:§: 0.3150 

Oi 
c 
i5 0.3100 ro 
Q) 

a: 
co 0.3050 0 

0.3000 

0.2950 

0.01 0.1 

C8 15 SR74 R11001 025 

for ASTM D2435, method B 

Apparatus No.: C8 Stage Number: 6 Curves by: TJO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 11057 Zero Reading: 0.3662 

0.3250 

0.3200 ''' 
''' --: 
• c 0.3150 .... .,, 
···' Oi ... ......... 

c .... 
'6 0.3100 

....... 
ro ...... . 
Q) .......... a: 

~'~-·- ........... -· co I I I 1 
.._ 

0 0.3050 -.. . 
.. 

0.3000 1-:-: .:...: .:....: ....___._---l_..__,-----1--.:...----+--.-------1 

0.2950 L....l!... ......... l..o..L...J'4-'~'-'-'~,_._._._.-'-I_._._._. .................... ....L.-I........:.r.. ............................ ......J 

0.00 

do= 0.3177 

d90 = ---
d1 00 = 0.3010 

df= 0.2967 

t90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3094 

t50 = 1.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-_11_--'-00_1 ___ _ 

Date· 15-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:42:40 0 0.00 0.2967 

0.02 0.13 0.2879 

0.05 0.22 0.2866 

0.10 0.32 0.2857 

0.20 0.45 0.2841 

0.50 0.71 0.2813 

1.00 1.00 0.2786 

1.50 1.22 0.2769 

2.00 1.41 0.2756 

4.0 2.00 0.2724 

6.0 2.45 0.2707 

10.0 3.16 0.2688 

16.0 4.00 0.2672 

30 0.2656 

60 0.2641 

120 0.2629 

240 0.2617 

480 0.2607 

960 0.2597 

1395 0.2593 

0.3000 

0.2950 

0.2900 

:§: 0.2850 

01 
c 0.2800 
'6 
(1j 
Q) 0.2750 
0: 
ro 0.2700 0 

0.2650 

0.2600 

0.2550 
0.01 0.1 

C8 15 SR74 R11001 025 

Apparatus No.: C8 

Sample No.: 7 

Load (psf): 2213 7 

0.2950 

0.2900 

c 0.2850 

01 
c 0.2800 
'6 
ro 
~ 0.2750 

ro 
0 0.2700 

0.2650 

0.2600 

'' 

0.2550 
0.00 

do= 0.2898 

d90= __ _ 

d100 = 0.2640 

df= 0.2593 

' ' 

!90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 7 Curves by: TJO 

Depth (ft.) 25.0 

Zero Reading: 0.3662 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.2769 

t50 = 1.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;.3..:..0-'-98'-'9;....:8..:..3..:..0 ___ _ 

Time 

7:59:00 

0.2500 

0.2200 

Boring No.: -'-R;....-1;....1;....-0;;..;0'-'1---

Date· 16-Feb-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2592 

0.02 0.13 0.2515 

0.05 0.22 0.2504 

0.10 0.32 0.2497 

0.20 0.45 0.2484 

0.50 0.71 0.2460 

1.00 1.00 0.2437 

1.50 1.22 0.2421 

2.00 1.41 0.2409 

4.0 2.00 0.2377 

6.0 2.45 0.2357 

10.0 3.16 0.2333 

16.0 4.00 0.2313 

30 0.2290 

60 0.2271 

120 0.2256 

240 0.2244 

480 0.2234 

960 0.2226 

15010 0.2221 

Apparatus No.: C8 Stage Number: 8 Curves by: T JO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 44296 Zero Reading: 0.3662 

0.2600 r-'-.,......_-:-_._---,r-:---;;-----;-------r-'------, .. 
' .. 

0.2500 1-....... ~~1111::, _,_~___,r-,____,:-------t--~---+-'-----i 
.. ""-' 

c ~I I 

~ 0.2400 ~---o-.;--'----f-'-~....:.::!looo..__c:--1--....---+--'-----i 
c ' --iS I I 

ro 
Q) 

0:: I I I ~ 
10 0.2300 !--.;.., ~. -'--~----if----'---'----1--r----t~----i 

0 .. 
~.~~~--+--r~----~~·----~~------4 

0.2200 ~-~......_....,..___,f-_'-------i---;-----t-----i 

.. 
0. 21 00 ......... "+' ........... '-+-''-'-'--'-'-'-' .................... ~ .................. .,.._.. ............................................................ ....... 

0.00 

do= 0.2531 

d90 = ---
d100 = 0.2250 

df = 0.2221 

t90 = 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

log time 

d50 = 0.2390 

!50= 2.5 min 

0.21 00 L..-----l.--I_._...L....I...l...ll.I----JL--J.....J......I-J..J..I..U--.I-..L.-JL....l-l....i....L.J...1.__...L..-_._J.......L..J...J..Ji.LL..--'--'-...L......I.-'-'-.L..L.L.---'----'-.......... ....L.l..I...U 

0.01 0.1 

C8 15 SR74 R11001 025 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_3_0 ___ _ 

Boring No.: _R_-1_1_-0_0_1 ___ _ 

Date· 17-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:10:00 0 0.00 0.2221 

0.02 0.13 0.2241 

0.05 0.22 0.2243 

0.10 0.32 0.2243 

0.20 0.45 0.2244 

0.50 0.71 0.2245 

1.00 1.00 0.2246 

1.50 1.22 0.2247 

2.00 1.41 0.2247 

4.0 2.00 0.2248 

6.0 2.45 0.2249 

10.0 3.16 0.2250 

16.0 4.00 0.2250 

30 0.2251 

60 0.2252 

120 0.2252 

240 0.2253 

566 0.2254 

0.2280 

0.2270 

:§: 0.2260 

0'1 
.£ 
"0 0.2250 ro 
Q) 

0: 
ro 0.2240 0 

0.2230 

0.2220 
0.01 0.1 

C8 15 SR74 R11001 025 

Apparatus No.: C8 Stage Number: 9 Curves by: T JO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 22137 Zero Reading: 0.3662 

0.2280 r---+--+---1------,-------,.-+-------. 

0.2270 1---+--+---l!-------1-----+-+-----1 

c 0.2260 1---+--+---lr---------l-----t-+------1 
'-=-
0'1 
c 

~ 0.2250 §~€1§~~~~~~~~~§1~~~§ 
ro ..., _.. ~-··+------+-----+-41------1 
0 0.2240 1-.:...._•-+-1-+-----+-----+-+------1 

0.2230 t--+--+---lr---------l-----t-+------1 

0. 222 0 .._,__....._~'-+-'L....&....ji-'-''-'--''-'--''-'--'....&...J-'-'-'-'-'-'-L-&-'-l-'-f'-.............................. ...&...J 

0.00 

do= 0.2240 

d90 = t90 = ---
d100 = ---

df= 0.2254 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ~3...;..09.;...8;....;9~8...;..3.;...0 ___ _ 

Boring No.: ..;..R.;...-1.;...1;_-0.;;..0:;_1:__ __ _ 

Date· 17-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

18:36:54 0 0.00 0.2254 

0.02 0.13 0.2302 

0.05 0.22 0.2306 

0.10 0.32 0.2309 

0.20 0.45 0.2314 

0.50 0.71 0.2320 

1.00 1.00 0.2325 

1.50 1.22 0.2328 

2.00 1.41 0.2330 

4.0 2.00 0.2337 

6.0 2.45 0.2340 

10.0 3.16 0.2346 

16.0 4.00 0.2352 

30 0.2359 

60 0.2366 

120 0.2372 

240 0.2376 

480 0.2378 

841 0.2380 

0.2400 

0.2380 

0.2360 
c 
=- 0.2340 
en 
c: 
'6 0.2320 ro 
Q) 

0:: 
ro 0.2300 

0 
0.2280 

0.2260 

0.2240 

0.01 0.1 

C8 15 SR74 R11001 025 

Apparatus No.: C8 Stage Number: 10 Curves by: T JO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 5517 Zero Reading: 0.3662 

0.2400 

0.2380 

0.2360 

0.2340 
.£: 
~ 0.2320 
c: 
'6 0.2300 ro 
Q) 

0:: 

ro 0.2280 

0 
0.2260 

0.2240 

0.2220 -- . 
0.2200 

0.00 1.00 2.00 3.00 4.00 

do= 0.2296 

d90 = 190 = ---
d100= __ _ 

df= 0.2380 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = ---
150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: ..;..R.;...-.;...11.;...-_00_1 ___ _ 

Date· 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:39:03 0 0.00 0.2380 

0.02 0.13 0.2405 

0.05 0.22 0.2409 

0.10 0.32 0.2411 

0.20 0.45 0.2415 

0.50 0.71 0.2420 

1.00 1.00 0.2426 

1.50 1.22 0.2430 

2.00 1.41 0.2433 

4.0 2.00 0.2441 

6.0 2.45 0.2447 

10.0 3.16 0.2455 

16.0 4.00 0.2465 

30 0.2480 

60 0.2498 

120 0.2516 

240 0.2531 

480 0.2540 

960 0.2546 

1530 0.2550 

0.2560 

0.2540 

0.2520 

§. 0.2500 

en 
c: 0.2480 
'6 ro 
Q) 0.2460 
0:: 
ro 0.2440 0 

0.2420 

0.2400 

0.2380 
0.01 0.1 

CB 15 SR74 R11001 025 

Apparatus No.: C8 

Sample No.: 7 

Load (psf): 1362 

0.2560 

0.2540 

0.2520 

c 0.2500 

en 
c 0.2480 
'6 ro 
Q) 

0.2460 0:: 
ro 
0 0.2440 

0.2420 

0.2400 

0.00 

do= 0.2400 

d90= __ _ t90 = 

d100 = ---
df= 0.2550 

10 

Log-Time (min) 

Page 1 

Stage Number: 11 Curves by: T JO 

Depth (ft.) 25.0 

Zero Reading: 0.3662 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50= __ _ 

t50 = min t50 = min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...:;3..:..09:...:8:..:9...:;8..:..30;:...._ __ _ Apparatus No.: C8 Stage Number: 12 Curves by: T JO 

Boring No.: _R_-1_1_-0_0_1 ___ _ Sample No.: 7 Depth (ft.) 25.0 

Date· 19-Feb-11 Load (psf): 323 Zero Reading: 0.3662 

Time Elapsed SQRT Dial 

Time Time Reading 0.2750 r--+--+----1r------,,-------r-+-----, 
(min) (min) (in) 

10:10:24 0 0.00 0.2550 

0.02 0.13 0.2561 
0.2700 

0.05 0.22 0.2563 

0.10 0.32 0.2564 c 

0.20 0.45 0.2565 
0"> 
c 

0.50 0.71 0.2568 
-o 0.2650 (1j 
Q) 

a: 
1.00 1.00 0.2571 ro 
1.50 1.22 0.2573 0 

2.00 1.41 0.2575 0.2600 -
4.0 2.00 0.2580 

6.0 2.45 0.2584 

10.0 3.16 0.2590 0.2550 L....o.-......... +---+~ ........................................ ....&...J ........................................ .......J.4...t....L.-'-'--'-'-..&....l 

16.0 4.00 0.2597 0.00 1.00 2.00 3.00 4.00 

30 0.2609 Square Root Time (min °·5 ) 

60 0.2628 

120 0.2649 

240 0.2671 do= 0.2559 square root log time 

480 0.2690 d90 = --- d50= __ _ \90 = min d50 = ---
960 0.2703 d100= __ _ t50 = min t50 = min 

2080 0.2715 df= 0.2735 

6900 0.2732 

8537 0.2735 

0.2750 

0.2700 
c 

0"> 
c: 
'6 0.2650 (1j 
Q) 

a: 
ro 
0 

0.2600 

0.2550 L___j___JL..J.....L.LJ...U..I.-___.L._.L..l....L.JL...U..ll__.J....._..L....iLLJ..J..J..l..I..__.J_.L.L..I.-.J...l..lL.lL_....L__L_....L.l...LI..l..ll. _ __J_..J.....J.....Ju.J..l.I.J 

0.01 0.1 

C8 15 SR74 R11001 025 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit 47 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 30 % Strain for Saturation 1.75 %

Depth ( ft | m) 11.5 3.51 Fines Content 85.9 % Water added at 46 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 24.4 124.3 19.53 100.0 15.70 93.9 0.71 0.945 2.40
Final 22.6 129.3 20.31 105.5 16.57 99.4 0.62 0.895 2.27

Project Number:
Test Start Date:

SUBMITTED BY:

30989830

Water 
Content 

(%)

2.416 6.137

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I-5 & SR-74 IC

R-11-002
4

Very dark grayish brown Clay (CL)

2/9/2011

0.0
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100 1000 10000 100000
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Project Number: Boring No.: R-11-002

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 141.34
Mass of Dry Specimen, M5 (g) 113.63

Nominal Measured x Specimen Height, H (in) 0.945
Nominal x Measured Specimen Diameter, D (in) 2.416

Area of Specimen, A (in^2) 4.584
Volume of Specimen, V (cc) 70.96

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 124.3

Dry Unit Weight, DUW (pcf) 100.0
Void Ratio 0.727 0.714 0.625

Degree of Saturation, S (%) 93.9
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO

2/9/11

0.886
0.954

129.3

0.26
139.29

2.75 2.75
124.3

0.944

2.416 2.416

141.34

1.749

95.7 99.4

0.945

0.902

25.27

I-5 & SR-74 IC

FM

C12

0.944
0.945

0.946
0.944

99.3 105.5

4.584 4.584
70.96 67.25

24.39 22.58

0.888
0.890
0.898

0.945 0.895
0.049

sf4

0.895

301.21 113.63 215.18
130.58 XXXXX 102.57

139.29
113.63 113.63

XXXXX s19
344.33 141.34 240.61

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

R20

4

11.5

Very dark grayish brown Clay (CL)

30989830

0.21

360.49
219.15
141.34

358.18

cp10
84.49
84.28

Specimen Analysis Initial Trim Initial Spec. Final

0.059

371.41

0.898
Initial Final

TJO
TJO

Con I5 SR74 R11002 011.xls Page 1



Project Number: Boring No.: R-11-002

Project Name: I-5 & SR-74 IC Sample No.: 4

Project Engineer: Apparatus No.: Depth (ft): 11.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

12.35
11.05

TJO

7.43

9.20

5.68

12.54

9.26

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3001
0.93
2.00

0.0016
0.0031
0.0048

3.68
5.99

3.57
5.73

0.2819
0.2570

0.01
0.32
0.93
1.96

0.02
-0.02
0.01
0.32

0.0053

8.87
12.25

0.0067
0.0090
0.0121

0.3240
0.3196
0.3121

0.3196

0.2260

0.3240

0.2667

0.3121
0.3005

0.2229
0.1872

0.2830

0.1900

1345
306
46

1345
2730
5500
10624

C12

0.9450.3257

FM

End of Increment

0.2595

0.00

End of Duration End of Increment

0.3252 0.3254
0.0000
0.0005

3/2/11

20873
5500

30989830

0.0159
0.0200
0.0177
0.0117
0.0087
0.0065

20873
41371

Vertical Strain (%)Dial Reading (in)

306

46
133

0.3255

652

End of Duration

0.1913
0.2096
0.2295
0.2490

0.2667

Con I5 SR74 R11002 011.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-002

Project Name: I-5 & SR-74 IC Sample No.: 4
Project Engineer: FM Depth (ft): 11.5

Apparatus No.: C12 Inundation at stage: Seat
5 10 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.945 0.3257 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 46 0.944 0.3257 XXXXX XXXXX XXXXX 0.3255 0.0000 XXXXX XXXXX XXXXX
1 0.25 133 0.945 0.3255 0.3254 0.3253 0.3252 0.3254 0.0005 XXXXX XXXXX XXXXX
2 0.50 306 0.945 0.3254 0.3247 0.3244 0.3240 0.3240 0.0016 XXXXX XXXXX XXXXX
3 1.00 652 0.944 0.3240 0.3228 0.3212 0.3196 0.3196 0.0031 6.00 0.007 0.073
4 1.0 1345 0.941 0.3196 0.3179 0.3150 0.3121 0.3121 0.0048 6.00 0.007 0.073
5 4.0 2730 0.936 0.3121 0.3096 0.3051 0.3005 0.3001 0.0067 6.00 0.007 0.072
6 4.0 5500 0.927 0.3001 0.2976 0.2903 0.2830 0.2819 0.0090 6.00 0.007 0.070
7 7.4 10624 0.914 0.2819 0.2787 0.2691 0.2595 0.2570 0.0121 6.00 0.007 0.069
8 14.8 20873 0.896 0.2570 0.2531 0.2396 0.2260 0.2229 0.0159 10.00 0.004 0.039
9 29.6 41371 0.880 0.2229 0.2195 0.2048 0.1900 0.1872 0.0200 20.00 0.002 0.019
10 -29.6 20873 0.902 0.1872 0.1893 XXXXX XXXXX 0.1913 0.0177 XXXXX XXXXX XXXXX
11 -22.2 5500 0.932 0.1913 0.1969 XXXXX XXXXX 0.2096 0.0117 XXXXX XXXXX XXXXX
12 -4.0 -4.0 1345 0.960 0.2096 0.2113 XXXXX XXXXX 0.2295 0.0087 XXXXX XXXXX XXXXX
13 -1.00 -1.00 306 0.986 0.2295 0.2303 XXXXX XXXXX 0.2490 0.0065 XXXXX XXXXX XXXXX
14 -0.750 46 1.009 0.2490 XXXXX XXXXX XXXXX 0.2667 0.0053 XXXXX XXXXX XXXXX
15 46 XXXXX 0.2667 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11002 011.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-_11_-_00_2 ___ _ 

Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

11:26:20 0 0.00 0.3255 

0.02 0.13 0.3253 

0.05 0.22 0.3252 

0.10 0.32 0.3252 

0.20 0.45 0.3252 

0.50 0.71 0.3252 

1.00 1.00 0.3252 

1.50 1.22 0.3253 

2.00 1.41 0.3254 

swelling 3.0 1.73 0.3254 

0.3255 

c 
en 
c 
'6 0.3250 cu 
Q) 

0:: 
ro 
0 

0.3245 

Apparatus No.: C12 Stage Number: Curves by: T JO ---
Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 133 Zero Reading: 0.3257 

0.3260 

r-· 

0.3255 

c L 
'=- r-'- 1./ en 
c 
'6 

0.3250 cu 
Q) ·-1---0:: 
ro ·-~ r--
0 

0.3245 

0. 3240 L........L-1-'-J.L-+~I-'--'L....L-J .................... L....L....IL.........L....L-J .................... ....&.-I...o..fo ............................ ...&...J 

0.00 

do= 0.3254 

d90 = 190 = ---
d100 = ---

df= 0.3254 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

log time 

d50 = ---
!50= min 

0.3240 L----1----l-L.LL.ll.I.L--L-L...l.-LJ.J....LL!__L-..l.....JL..LJ..U.lL_..L_..l.,_L.L.l....l..JL.U...._....L..--L....L.i...Ll..Lll----L-l..-l...JL.l..l.J..U 

0.01 0.1 

C12 15 SR74 R11002 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_09_8_9....:.8..:..30-'------

Time 

11:28:27 

0.3260 

0.3255 

0.3250 
c 
=- 0.3245 
O"l 
c 
i5 0.3240 co 
Q) 

0:: 
(ij 0.3235 

0 
0.3230 

0.3225 

0.3220 

Boring No.: _R_-1_1_-0..:..0:..::2~--

Date· 9-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3254 

0.02 0.13 0.3245 

0.05 0.22 0.3244 

0.10 0.32 0.3243 

0.20 0.45 0.3242 

0.50 0.71 0.3241 

1.00 1.00 0.3241 

1.50 1.22 0.3240 

2.00 1.41 0.3240 

4.0 2.00 0.3240 

6.0 2.45 0.3240 

10.0 3.16 0.3240 

16.0 4.00 0.3240 

30 0.3240 

0.01 0.1 

C12 15 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 2 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 306 Zero Reading: 0.3257 

0.3255 

0.3250 

~ 0.3245 
O"l 
c 
'g 0.3240 
Q) 

0:: 
(ij 0.3235 f-o---·- 1---- ~-------
0 

0.3230 

0.3225 

Curves by: T JO 

0.3220 

0.00 1.00 2.00 3.00 4.00 

do= 0.3247 

d90 = ---
d100 = 0.3240 

df= 0.3240 

190 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3243 

!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: _R_-1_1_-0;_0:....2 ___ _ 

Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

12:09:10 0 0.00 0.3240 

0.02 0.13 0.3226 

0.05 0.22 0.3225 

0.10 0.32 0.3224 

0.20 0.45 0.3223 

0.50 0.71 0.3220 

1.00 1.00 0.3218 

1.50 1.22 0.3217 

2.00 1.41 0.3216 

4.0 2.00 0.3213 

6.0 2.45 0.3212 

10.0 3.16 0.3210 

16.0 4.00 0.3208 

30 0.3206 

60 0.3203 

120 0.3201 

240 0.3198 

480 0.3197 

960 0.3196 

1262 0.3196 

0.3240 

0.3230 

5 0.3220 

01 
c 
'6 0.3210 cu 
Q) 

0:: 
(ij 0.3200 0 

0.3190 

0.3180 

0.01 0.1 

C1215 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 3 Curves by: T JO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 652 Zero Reading: 0.3257 

0.3240 .----+--+---11-------.-------.-+------. 

0.3230 t--+--t---il-------i------t-t------i 

c 0.3220 t--+-'~._:::-il-------i------t-+------i 

~ r---+-·+--· .... -.... --

t 0.3210 §~£i3~~~~3~~~~3~~~~3 
0:: 
(ij 

0 0.3200 1---+--+~f---------1-------f-+-----i 

0.3190 

0.3180 l...Jr-L...L..J----·~~i-'-'+-' .................................... ....L...L ........................................ ....L...L ........................... .L...L...J 

0.00 

do= 0.3228 

d90 = ---
d100= 0.3196 

df= 0.3196 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3212 

!50= 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..;;3_0-'-98;.;9'-"8-'-3.;;..0 ___ _ 

Boring No.: ..:...R'---'-11.;....-.;;..00:..:2:...__ __ _ 

Date· 10-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:12:28 0 0.00 0.3196 

0.02 0.13 0.3176 

0.05 0.22 0.3174 

0.10 0.32 0.3172 

0.20 0.45 0.3170 

0.50 0.71 0.3166 

1.00 1.00 0.3163 

1.50 1.22 0.3161 

2.00 1.41 0.3159 

4.0 2.00 0.3154 

6.0 2.45 0.3151 

10.0 3.16 0.3147 

16.0 4.00 0.3144 

30 0.3140 

60 0.3136 

120 0.3133 

240 0.3128 

480 0.3123 

960 0.3121 

1456 0.3121 

0.3200 

0.3180 

~ 
en 0.3160 
.~ 
"D 
co 
Q) 

0:: 0.3140 
(ij 

0 

0.3120 

0.3100 

0.01 0.1 

C12 15 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 4 Curves by: T JO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 1345 Zero Reading: 0.3257 

0.3200 ......--+--1----lf---------.------r-+-----, 

r---+--r---lr-------·~--·---------r+-------4 
b--+--+---+-----~r----------·-H-----1 

0.3180 r--+-+---lr-------1------+-+-----t 

0.3120 1---+--+----1------i-----+-+-----t 

r---t--+-· +------+-----·---------lr-+-----1 
r-·-·- -·-·- ·-·------------.... --+---+--------! 

0. 31 00 1...1..-JL...L-J'+'--'+'"""'--I-'-'-'-'-'-'-'-'....&....L....__.....__......_......_. ........ ...>.f'-................. _._.__._, 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

do= 0.3179 square root log time 

d50= 0.3150 d90 = t90 = ---
d100= 0.3121 

df= 0.3121 

10 

Log-Time (min) 

Page 1 

min 

100 

d50 = ---
!50= min !50= 6.0 min 

1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: ..:3..:.0.:..98:...:9:...:8..:.3.:..0 ___ _ 

Boring No.: _R_-_11_-_00_2 ___ _ 

Date· 11-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:28:51 0 0.00 0.3121 

0.02 0.13 0.3091 

0.05 0.22 0.3088 

0.10 0.32 0.3086 

0.20 0.45 0.3082 

0.50 0.71 0.3076 

1.00 1.00 0.3070 

1.50 1.22 0.3065 

2.00 1.41 0.3062 

4.0 2.00 0.3053 

6.0 2.45 0.3048 

10.0 3.16 0.3041 

16.0 4.00 0.3035 

30 0.3028 

60 0.3022 

120 0.3017 

240 0.3011 

480 0.3005 

960 0.3002 

1520 0.3001 

0.3120 

0.3100 

~ 0.3080 c 
'= 

g' 0.3060 
'6 
co 
Q) 

0.3040 0:: 
co 
i:5 0.3020 

0.3000 

0.2980 
0.01 0.1 

C12 15 SR74 R11002 011 

for ASTM D2435, method 8 

Apparatus No.: C12 Stage Number: 5 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 2730 Zero Reading: 0.3257 

0.3120 

0.3100 

0.3080 

c ~ 

'= 
g' 0.3060 

f----

"0 
co 
Q) 

0:: 0.3040 
"ffi 
0 

0.3020 

r---- !--1----· 

0.3000 
r---- ·+-

f--· 
r---· 

0.2980 
r-· 

0.00 

do= 0.3096 

d90= __ _ 

d100 = 0.3005 

df= 0.3001 

r·-

!90 = 

10 

Log-Time (min) 

Page 1 

!---· --I-· -·--

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3050 

!50= 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

10:49:41 

0'1 0.2900 
c 
'g 
Q) 

0:: 0.2850 
"iii 
0 

0.2800 

Boring No.: R-11-002 

Date: 12-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

960 

1440 

2792 

Dial 

Reading 

(in) 

0.3001 

0.2967 

0.2958 

0.2954 

0.2949 

0.2940 

0.2932 

0.2926 

0.2921 

0.2907 

0.2898 

0.2887 

0.2877 

0.2865 

0.2854 

0.2846 

0.2837 

0.2830 

0.2825 

0.2824 

0.2819 

for ASTM D2435, method 8 

Apparatus No.: C12 Stage Number: 6 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 5500 Zero Reading: 0.3257 

0.3000 

' " I".. 
0.2950 

-.......... 

c 
~ 0.2900 
c 
'g 
Q) 

0:: 
"iii 0.2850 

0 

0.2800 

0.2750 

0.00 

do= 0.2976 

d90 = ---
d100 = 0.2830 

df= 0.2819 

t90 = 

-..... 
.......... ...... 
~ 

~ 

-· 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5
) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.2903 

!50= 5.0 min 

0.2750 l----l.--I--L....J......L.1..U..L.-----J'--i.-1.-'-'...U..L.1...--J--.L......JL.....L...I-U..u.,__...___.__._._ ............ CL.L... _ _,_-L--4-L...J....L..L.J.J...--'--'-....1-JL....L..I.J...U 

0.01 0.1 

C12 15 SR74 R11002 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ~3...;..09.:....8:....;9~8...;..30.:__ __ _ 

Boring No.: R-11-002 -------
Date: 14-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:22:07 0 0.00 0.2819 

0.02 0.13 0.2777 

0.05 0.22 0.2768 

0.10 0.32 0.2764 

0.20 0.45 0.2758 

0.50 0.71 0.2747 

1.00 1.00 0.2737 

1.50 1.22 0.2729 

2.00 1.41 0.2722 

4.0 2.00 0.2703 

6.0 2.45 0.2690 

10.0 3.16 0.2672 

16.0 4.00 0.2655 

30 0.2635 

60 0.2617 

120 0.2603 

240 0.2591 

480 0.2581 

960 0.2573 

1402 0.2570 

0.2850 

0.2800 

~ 0.2750 c: 
'=-

g' 0.2700 
'6 co 
Q) 

0.2650 cc 
""fij 

0 0.2600 

0.2550 

0.2500 
0.01 0.1 

C12 15 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 7 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf}: 10624 Zero Reading: 0.3257 

0.2850 ~~· ~: ~: ~~~~~~~~~~~~~~~~~ '' 
'' 

0.2800 : : 1 

'' ' ...... ' 

g' 0.2700 
'6 co 
Q) 

cc 0.2650 
Cii 
0 

....... 
'' ' . . '' 

I I 1 I 

I I 1 I 

I I 1 I 

0.2600·-· 
~~ 

It I~ ,w~" 

,.--..........----·-·------· 
0.2550 

. ' 
0.2500 t.t;::::;::;::::=;::;;::::t::;;::;::::;:::;:;::::;:::;:t:;:;:;:::~::;:;::::;:t:::;:;::;:::;::::;:;::z.j 

0.00 

do= 0.2787 

d90= __ _ 

d100 = 0.2595 

df= 0.2570 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.2691 

!50= 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ....;;3....;;.0..;;..98.;...;9;....;;8....;;.3..;;..0 ___ _ 

Boring No.: ...;.R.;..-..;..11.;...;-..;;..00:..:2=-----

Date· 15-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:44:53 0 0.00 0.2570 

0.02 0.13 0.2520 

0.05 0.22 0.2511 

0.10 0.32 0.2505 

0.20 0.45 0.2498 

0.50 0.71 0.2488 

1.00 1.00 0.2476 

1.50 1.22 0.2467 

2.00 1.41 0.2459 

4.0 2.00 0.2436 

6.0 2.45 0.2419 

10.0 3.16 0.2394 

16.0 4.00 0.2369 

30 0.2334 

60 0.2301 

120 0.2276 

240 0.2258 

480 0.2244 

960 0.2234 

1395 0.2229 

0.2600 

0.2550 

0.2500 

c 
=- 0.2450 
en 
c 
'6 0.2400 n:l 
Q) 

0:: 
(ij 0.2350 

0 
0.2300 

0.2250 

0.2200 

0.01 0.1 

C12 15 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 8 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 20873 Zero Reading: 0.3257 

0.2550 

0.2500 

~ 0.2450 
en 
c 
'g 0.2400 
Q) 

0: 
(ij 0.2350 
0 

0.2300 r---:-------
t-+-7<- , 

0.2250 

Curves by: T JO 

0.2200 

0.00 1.00 2.00 3.00 4.00 

do= 0.2531 

d90= __ _ 

d1 00 = 0.2260 

df = 0.2229 

190 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.2396 

!50= 10.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-002 

Date: 16-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:01:09 0 0.00 0.2229 

0.02 0.13 0.2188 

0.05 0.22 0.2182 

0.10 0.32 0.2179 

0.20 0.45 0.2174 

0.50 0.71 0.2165 

1.00 1.00 0.2154 

1.50 1.22 0.2147 

2.00 1.41 0.2140 

4.0 2.00 0.2122 

6.0 2.45 0.2108 

10.0 3.16 0.2086 

16.0 4.00 0.2061 

30 0.2021 

60 0.1974 

120 0.1933 

240 0.1904 

480 0.1886 

960 0.1875 

1510 0.1872 

0.2250 

0.2200 

0.2150 

I o.21oo 

0'> 
c 
'6 

0.2050 

n:l 
Q) 0.2000 cc 
(ij 0.1950 0 

0.1900 

0.1850 

0.1800 
0.01 0.1 

C1215 SR74 R11002 011 

for ASTM D2435, method 8 

Apparatus No.: C12 Stage Number: 9 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 41371 Zero Reading: 0.3257 

0.2250 

0.2200 

0.2150 

t::::-::=· ' • 
:£' 0.2100 

r-.-r-..,.......__._.-.. 

0'> 
c 
'6 

0.2050 

n:l 
Q) 

0.2000 cc 
(ij 

i:5 0.1950 

0.1900 

~!....~ 
0.1850 

r-'o-.-

0.1800 

0.00 

do= 0.2195 

d90 = 190 = ---
d100= 0.1900 

df= 0.1872 

10 

Log-Time (min) 

Page 1 

. 

. 
·-· 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.2048 

!50= 20.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..:.3..:..09_8_9..:.8..:.3..:..0 ___ _ 

Time 

9:12:05 

0.1940 

0.1930 

0.1920 
'2 
=- 0.1910 
O'l 
c 
'6 0.1900 co 
Q) 

0: 
(ij 0.1890 

0 
0.1880 

0.1870 

0.1860 

Boring No.: ..:.R_-1_1_-0..:..0:..:2=----

Date· 17-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.1872 

0.02 0.13 0.1894 

0.05 0.22 0.1895 

0.10 0.32 0.1896 

0.20 0.45 0.1896 

0.50 0.71 0.1898 

1.00 1.00 0.1899 

1.50 1.22 0.1900 

2.00 1.41 0.1901 

4.0 2.00 0.1903 

6.0 2.45 0.1904 

10.0 3.16 0.1906 

16.0 4.00 0.1907 

30 0.1909 

60 0.1911 

120 0.1912 

240 0.1912 

566 0.1913 

0.01 0.1 

C1215 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 10 Curves by: T JO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 20873 Zero Reading: 0.3257 

0.1940 

0.1930 

0.1920 

:§.. 0.1910 
O'l 
c 
'6 0.1900 co 
Q) 

0: 
(ij 0.1890 
0 

0.1880 
'----·-

0.1870 
-

0.1860 

0.00 1.00 2.00 3.00 4.00 

do= 0.1893 

d90 = !90 = ---
d100= __ _ 

df= 0.1913 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root log time 

d50= __ _ min d50 = ---
!50= min !50= min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: -=3...:.0.;;..98~9-=8...:.3.;;..0 ___ _ 

Time 

18:38:58 

0.2150 

0.2100 

0'1 0.2050 
c 
i5 
co 
Q) 

0: 0.2000 
70 
0 

0.1950 

Boring No.: R-11-002 -------
Date: 17-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.1913 

0.02 0.13 0.1973 

0.05 0.22 0.1977 

0.10 0.32 0.1978 

0.20 0.45 0.1982 

0.50 0.71 0.1987 

1.00 1.00 0.1991 

1.50 1.22 0.1994 

2.00 1.41 0.1996 

4.0 2.00 0.2003 

6.0 2.45 0.2007 

10.0 3.16 0.2014 

16.0 4.00 0.2021 

30 0.2034 

60 0.2051 

120 0.2068 

240 0.2083 

480 0.2091 

841 0.2096 

Apparatus No.: C12 Stage Number: 11 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 5500 Zero Reading: 0.3257 

0.2150 ,.........~...:..--'----;---..-----;--~-~--=------. 
~~~~-~~~.----~----L----+~------_, 

''' 
''' 0.2100 1--r--'--'---1'----'.--,.----t--..----t---7------l 

''' ' ' 

C 1 1 I 1 

--;. 0.2050 1--i-' _. _. -'---'---i-',........,.----t--..-----t---!...-----1 
c 

:.0 : : : I : 

~ 0.2000 E· ~· ~· ~~3~·~·~~§~~~~3~~~~3 
0 ···~ 

'' ' 
0. 1950 J--7-' r' r' ~· -'---t--,-' --,,;-----1---i-----+--'------1 

0. 1 900 L...l!...' .,..... .,..... .......... .......... '"""'--11-&--1;-w:......... .......... ->-i-'-'-'-'.:......a. ......... ....&...J. ......................................... ..&...J 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

do= 0.1969 square root log time 

d90= __ _ 190 = min d50= __ _ d50= __ _ 

d100= __ _ !50= min !50= min 

df= 0.2096 

0.1900 L-----1--''-L....J....I. .......... .....__.__.L.....J. .......... u....L.LL--.....__.__.._._L..I....LJ.J---'--...._.L.....L..J...A..J......_ _ _.__._ ........... ...L...L.LL.l..---'---l..-'-'....L..I..LJ..J 

0.01 0.1 

C12 15 SR74 R11002 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-002 

Date· 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 
8:41:09 0 0.00 0.2096 

0.02 0.13 0.2116 

0.05 0.22 0.2118 

0.10 0.32 0.2120 

0.20 0.45 0.2122 

0.50 0.71 0.2125 

1.00 1.00 0.2128 

1.50 1.22 0.2130 

2.00 1.41 0.2132 

4.0 2.00 0.2139 

6.0 2.45 0.2143 

10.0 3.16 0.2150 

16.0 4.00 0.2157 

30 0.2170 

60 0.2191 

120 0.2217 

240 0.2246 

480 0.2272 

960 0.2288 

1530 0.2295 

0.2350 

0.2300 

:§: 0.2250 

0) 

c 
'6 0.2200 co 
Q) 

0: 
co 0.2150 0 

0.2100 

0.2050 

0.01 0.1 

C12 15 SR74 R11002 011 

for ASTM D2435, method B 

Apparatus No.: C12 Stage Number: 12 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 1345 Zero Reading: 0.3257 

0.2350 r-r..__-:---'----,r--.....-----1--~----r--:------. 

''' .. 
0.2300 1-i-' ..--r-...L-_.____,1--l""""""''.....------1--..----t-'------l 

c 0.2250 ~: t: t: =::::~~~: :;·~==1==t===t:::::====l 
'=' 
0) 

c 
'g 0.2200 ....... .:,.-:-~--;-___,r-~'------1--.!...---f--,------l 
Q) • • 

0:: 1 I : : : 

co 

0 0.2150 ~.E.~. ~~~§E~~~~~E~~~=~~~ .. 
0.2100 l-i-..--r-...L..-_.____,I--r--r------1--..----t-'------l 

0. 2050 .......,_ ...... ,_· ................. ~.__._.~,......... .......... ....&....j .................... .,..._. .............................................................. .......... 

0.00 

do= 0.2113 

d90 = !90 = ---
d100 = ---

df= 0.2295 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root log time 

min d50 = d50 = --- ---
!50= min !50= min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....:.3..:..09_8_9....:.8..:..30~--- Apparatus No.: C 12 Stage Number: __ 1..:..3_ Curves by: T JO 

Boring No.: ..:..R;...-1....:.1;...-0.;:...;0:..:2:....._ __ _ Sample No.: 4 Depth (ft.) 11.5 

Date· 19-Feb-11 Load (psf): 306 Zero Reading: 0.3257 

Time Elapsed SQRT Dial 

Time Time Reading 0.2500 

(min) (min) (in) , 
' 

10:12:28 0 0.00 0.2295 ' 
' ' 

0.02 0.13 0.2304 0.2450 

' 
0.05 0.22 0.2305 ' ' 

' ' ' ' 
0.10 0.32 0.2305 

0.20 0.45 0.2306 

0.50 0.71 0.2308 

1.00 1.00 0.2309 

c ' ' 
::=-

0.2400 0"1 
c 
'6 ' ' 
n:l ' ' ' 
Q) 

' 0: 
' 

[ij 0.2350 ' ' 
1.50 1.22 0.2310 0 ' 

' ' 
2.00 1.41 0.2311 

4.0 2.00 0.2314 
0.2300 

' ' ' 

f--'-i-!-"----:---·~ -~----+--'------+--'-----4 
6.0 2.45 0.2316 ' ' 

10.0 3.16 0.2320 0.2250 ' 

16.0 4.00 0.2324 0.00 1.00 2.00 3.00 4.00 

30 0.2332 Square Root Time (min °·5 ) 

60 0.2346 

120 0.2365 

240 0.2392 do= 0.2303 square root log time 

480 0.2419 d90= __ _ !90 = min d50= __ _ d50= __ _ 

960 0.2445 d100= __ _ !50= min !50= min 

2080 0.2464 df = 0.2490 

4500 0.2479 

8536 0.2490 

0.2450 

c 

0.2300 

0' 2250 L...---l---l'-L-..J...J...J..J.J..J...__L..._!..-J.-Wu.J..I.L.-_.1.__..1.-.JI-I...L.l.J..i.J.__.J..._..J-.l-.i...L.LJu..L.. _ _.__L....l....l...l..J...llL--I....-I......J....l...U..llJ 

0.01 0.1 

C12 15 SR74 R11002 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit 37 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 21 % Strain for Saturation 0.95 %

Depth ( ft | m) 16.5 5.03 Fines Content 69.3 % Water added at 46 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 26.2 123.5 19.40 97.9 15.38 95.8 0.75 0.930 2.36
Final 20.0 131.8 20.70 109.8 17.25 98.2 0.56 0.829 2.11

Project Number:
Test Start Date:

SUBMITTED BY:

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I-5 & SR-74 IC

R-11-002
6

Olive brown sandy Clay (CL)

2/9/2011
30989830

Water 
Content 

(%)

2.420 6.147

0.0

5.0

10.0

15.0

20.0
100 1000 10000 100000

Ve
rt

ic
al

 S
tr

ai
n 

(%
)

Consolidation Stress (psf)

Con I5 SR74 R11002 016.xls



Project Number: Boring No.: R-11-002

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 138.67
Mass of Dry Specimen, M5 (g) 109.92

Nominal Measured x Specimen Height, H (in) 0.930
Nominal x Measured Specimen Diameter, D (in) 2.420

Area of Specimen, A (in^2) 4.600
Volume of Specimen, V (cc) 70.10

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 123.5

Dry Unit Weight, DUW (pcf) 97.9
Void Ratio 0.753 0.751 0.560

Degree of Saturation, S (%) 95.8
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO
TJO

0.829
Initial Final

Final

0.111

366.47

cp7
172.16
172.12

Specimen Analysis Initial Trim Initial Spec.

R22

6

16.5

Olive brown sandy Clay (CL)

30989830

0.04

356.36
217.69
138.67

349.55

XXXXX s24
379.00 138.67 202.32

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

0.829

328.60 109.92 182.21
136.95 XXXXX 81.69

131.91
109.92 109.92

26.16 20.01

0.832
0.824
0.833

0.930 0.829
0.101

x34

97.8 109.8

4.600 4.600
70.10 62.49

0.930

0.827

26.30

I-5 & SR-74 IC

FM

C10

0.930
0.928

0.930
0.930
0.932

2.420 2.420

138.67

0.948

96.1 98.2

TJO
2/9/11

0.819
0.940

131.8

0.05
131.91

2.75 2.75
123.5

Con I5 SR74 R11002 016.xls Page 1



Project Number: Boring No.: R-11-002

Project Name: I-5 & SR-74 IC Sample No.: 6

Project Engineer: Apparatus No.: Depth (ft): 16.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:0.2592

650

End of Duration

0.2270
0.2340
0.2421
0.2504

41234

Vertical Strain (%)Dial Reading (in)

305

46
132

0.3697

0.0131
0.0156
0.0146
0.0121
0.0097
0.0080

20804

30989830

3/2/11

20804
5481

0.31

End of Duration End of Increment

0.3666 0.3665
0.0000
0.0006

1340
2721
5481
10589

C10

0.9300.3701

FM

End of Increment

0.2700

1340
305
46

0.2930

0.2260
0.2499
0.2250

0.3460

0.2505

0.3584

0.2592

0.3305
0.0072
0.0090
0.0109

0.3584
0.3458
0.3292

0.0065

11.45
13.82

0.04
0.32
1.05
2.22

1.05
2.19
3.69
5.37

7.34
9.29

7.32
9.59

0.2928
0.2728

0.3130

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3120
3.83
5.47

0.0019
0.0037
0.0053

12.01

11.52

11.23

13.92

12.72

TJO

Normal Stress 
(psf)

Compressibility 
Correction (in)

13.82
13.33

Con I5 SR74 R11002 016.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-002

Project Name: I-5 & SR-74 IC Sample No.: 6
Project Engineer: FM Depth (ft): 16.5

Apparatus No.: C10 Inundation at stage: Seat
5 10 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 25 0.930 0.3701 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 46 0.930 0.3701 XXXXX XXXXX XXXXX 0.3697 0.0000 XXXXX XXXXX XXXXX
1 0.25 132 0.927 0.3697 0.3691 0.3679 0.3666 0.3665 0.0006 XXXXX XXXXX XXXXX
2 0.50 305 0.921 0.3665 0.3656 0.3620 0.3584 0.3584 0.0019 1.50 0.028 0.278
3 1.00 650 0.912 0.3584 0.3572 0.3516 0.3460 0.3458 0.0037 1.00 0.041 0.410
4 1.0 1340 0.901 0.3458 0.3438 0.3372 0.3305 0.3292 0.0053 1.00 0.040 0.399
5 4.0 2721 0.891 0.3292 0.3277 0.3204 0.3130 0.3120 0.0072 1.00 0.039 0.391
6 4.0 5481 0.880 0.3120 0.3109 0.3020 0.2930 0.2928 0.0090 0.50 0.076 0.763
7 7.4 10589 0.871 0.2928 0.2908 0.2804 0.2700 0.2728 0.0109 0.50 0.075 0.748
8 14.8 20804 0.862 0.2728 0.2712 0.2609 0.2505 0.2499 0.0131 0.50 0.073 0.731
9 29.6 41234 0.852 0.2499 0.2467 0.2364 0.2260 0.2250 0.0156 0.50 0.072 0.715
10 -29.6 20804 0.869 0.2250 0.2268 XXXXX XXXXX 0.2270 0.0146 XXXXX XXXXX XXXXX
11 -22.2 5481 0.888 0.2270 0.2312 XXXXX XXXXX 0.2340 0.0121 XXXXX XXXXX XXXXX
12 -4.0 -4.0 1340 0.906 0.2340 0.2359 XXXXX XXXXX 0.2421 0.0097 XXXXX XXXXX XXXXX
13 -1.00 -1.00 305 0.922 0.2421 0.2423 XXXXX XXXXX 0.2504 0.0080 XXXXX XXXXX XXXXX
14 -0.750 46 0.937 0.2504 XXXXX XXXXX XXXXX 0.2592 0.0065 XXXXX XXXXX XXXXX
15 46 XXXXX 0.2592 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11002 016.xls Page 1



One-Dimensional Oedometer Testing Increment 

Project Number: _3_09_8_9_8_3_0 ___ _ 

Time 

11:45:27 

0.3690 

c 

Ol 0.3680 
c 
'6 ro 
Q) 

0:::: 0.3670 
ro 
0 

0.3660 

Boring No.: R-11-002 -------
Date· 9-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3697 

0.02 0.13 0.3689 

0.05 0.22 0.3688 

0.10 0.32 0.3687 

0.20 0.45 0.3686 

0.50 0.71 0.3684 

1.00 1.00 0.3682 

1.50 1.22 0.3681 

2.00 1.41 0.3680 

4.0 2.00 0.3679 

6.0 2.45 0.3678 

10.0 3.16 0.3676 

16.0 4.00 0.3675 

30 0.3674 

60 0.3672 

120 0.3670 

240 0.3667 

480 0.3666 

1288 0.3665 

do= 0.3691 

d90 = 190 = min ---
d100 = 0.3666 

df= 0.3665 

square root 

d50= __ _ 

150 = min 

log time 

d50 = 0.3678 

150 = 6.0 min 

0. 3650 .____.__.__._...I..L .......... ..__--J.__.__.._._._._._...___..__......._,.__._L.J....L.......__.....___._._._..L..L.JC.U....-_.__._ ...................... .LU.. _ __.___._..J.....JC-1-L..&...r,.J 

0.01 0.1 

C10 15 SR74 R11002 016 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: 30989830 -------
Boring No.: _R_-_11_-_00_2 ___ _ 

Date· 1 0-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 
9:15:10 0 0.00 0.3665 

0.02 0.13 0.3649 

0.05 0.22 0.3644 

0.10 0.32 0.3641 

0.20 0.45 0.3636 

0.50 0.71 0.3628 

1.00 1.00 0.3623 

1.50 1.22 0.3620 

2.00 1.41 0.3618 

4.0 2.00 0.3613 

6.0 2.45 0.3611 

10.0 3.16 0.3608 

16.0 4.00 0.3606 

30 0.3603 

60 0.3599 

120 0.3595 

240 0.3591 

480 0.3586 

960 0.3584 

1456 0.3584 

0.3680 

0.3660 

~ 0.3640 

en 
c: 
i5 0.3620 ro 
Q) 

0:: 

ro 0.3600 0 

0.3580 

0.3560 

0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C 1 0 Stage Number: 2 Curves by: T JO 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 305 Zero Reading: 0.3701 

0.3680 .----+--+---1-------.-----..,.-+-----, 

-··---+-1--+-----·--·----·--+-+-----l 
0.3660 t--+--t---l;------;-----++----1 

. 
" ~ 0.3640 ....... 

' ~ ·--r-en " c: r-... 
i5 0.3620 l"oo. ro -... Q) -0:: 

ro 
0 0.3600 

+-
0.3580 

r--·-+---t-""""""11"- ----··-·-!-.. ---··-+-+-----~ 
0. 3560 L...l....._._'f'-'-+-'~f-'-i'-'-''-'-''-'-' ........... '-'-''-'-'....&....L....&....L....r....J....Lf'-....................................... 

0.00 

do= 0.3656 

d90 = ---
d100 = 0.3584 

df= 0.3584 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = 0.3620 

150= 1.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: R-11-002 -------
Date: 11-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:30:57 0 0.00 0.3584 

0.02 . 0.13 0.3561 

0.05 0.22 0.3554 

0.10 0.32 0.3549 

0.20 0.45 0.3540 

0.50 0.71 0.3527 

1.00 1.00 0.3517 

1.50 1.22 0.3512 

2.00 1.41 0.3508 

4.0 2.00 0.3500 

6.0 2.45 0.3497 

10.0 3.16 0.3492 

16.0 4.00 0.3488 

30 0.3484 

60 0.3479 

120 0.3474 

240 0.3467 

480 0.3462 

960 0.3459 

1520 0.3458 

0.3600 

0.3580 

0.3560 

c 0.3540 

en 0.3520 
c: 
'6 0.3500 (0 
Q) 

0:: 0.3480 
(0 

0 0.3460 

0.3440 

0.3420 

0.3400 

0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: 3 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 650 Zero Reading: 0.3701 

0.3580 

0.3560 

0.3540 
~ 
-;; 0.3520 
c 
'6 
gJ 0.3500 -· 

0:: 
(0 0.3480 

0 
0.3460 

0.3440 

0.3420 

"""'f--""" 

--

Curves by: T JO 

0.3400 
0.00 1.00 2.00 3.00 4.00 

do= 0.3572 

d90 = ---
d100 = 0.3460 

df= 0.3458 

t90 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min o.s) 

min 

100 

square root 

d50 = ---
\50= min 

1000 

log time 

d50 = 0.3516 

t50 = 1.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

10:51:48 

0.3450 

en 0.3400 
c 
'6 
rd 
Q) 

0:::: 0.3350 
(ij 

i:S 

0.3300 

Boring No.: R-11-002 

Date: 12-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

960 

1440 

2792 

Dial 

Reading 

(in) 

0.3458 

0.3424 

0.3415 

0.3410 

0.3397 

0.3380 

0.3368 

0.3361 

0.3357 

0.3348 

0.3343 

0.3338 

0.3334 

0.3328 

0.3322 

0.3315 

0.3308 

0.3302 

0.3299 

0.3297 

0.3292 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.3500 

0.3450 

~ 
-;:; 0.3400 
c 

C10 

6 

1340 

Ill ... 
' 

"' 

Stage Number: 4 Curves by: TJO 

Depth (ft.) 16.5 

Zero Reading: 0.3701 

" 

- " 

ro.... '6 
rd 
Q) 

0:::: 
(ij 0.3350 

i:S 

0.3300 

0.3250 

0.00 

do= 0.3438 

d90 = ---
d100 = 0.3305 

df= 0.3292 

~-

t90 = 

....... ---
" 

" 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
t50 = min 

log time 

d50 = 0.3371 

t50= 1.0 min 

0. 3250 L...____.J___Jl........i......I-L.L.l.J..J....__i__J.....J.-WI..U..I..L..--.J...._.J._I...i..LJ....L.ll..._..I.-..J.....J......J...~u.L..---1...-L.....L..l.....L.l..LU._....J...._J....J.....JI...U..I..U 

0.01 0.1 

C10 15 SR74 R11002 016 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...:.3..:..09.:...;8:....:9...:.8..:..30-=-----

Boring No.: ..:..R;...-1;...1;...-0.:...;0:....:2:;__ __ _ 

Date· 14-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:24:17 0 0.00 0.3292 

0.02 0.13 0.3259 

0.05 0.22 0.3247 

0.10 0.32 0.3237 

0.20 0.45 0.3224 

0.50 0.71 0.3207 

1.00 1.00 0.3194 

1.50 1.22 0.3187 

2.00 1.41 0.3183 

4.0 2.00 0.3174 

6.0 2.45 0.3169 

10.0 3.16 0.3163 

16.0 4.00 0.3159 

30 0.3152 

60 0.3146 

120 0.3139 

240 0.3133 

480 0.3126 

960 0.3122 

1402 0.3120 

0.3250 

0.3100 

Apparatus No.: C10 Stage Number: 5 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf}: 2721 Zero Reading: 0.3701 

0.3300 

0.3250 

c 
-;:; 0.3200 
c 
'6 
co 
Q) 

0: 
(ij 0.3150 

0 

0.3100 

' "\. 
' 

' " ...... .__, 
.......... 

-

--
·--r----·-

-

Curves by: T JO 

0.3050 
0.00 1.00 2.00 3.00 4.00 

do= 0.3277 

d90 = ---
d100= 0.3130 

df= 0.3120 

t90 = 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.3203 

t50 = 1.0 min 

0.3050 1-----.i---IL-L....L...I..J..U..L.--I....-J........I...J....jL..J....i..J..L__.L.-..J........L.....L..L.U..l.I--...I.-..J.......I.......I.....i...J...ju..J...._....L.......I-...1.....1...W..J..J..L-....i....---L......L...J....U...I..U 

0.01 0.1 

C10 15 SR74 R11002 016 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: _R_-1_1_-0_0_2 ___ _ 

Date· 15-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:47:01 0 0.00 0.3119 

0.02 0.13 0.3085 

0.05 0.22 0.3067 

0.10 0.32 0.3053 

0.20 0.45 0.3038 

0.50 0.71 0.3018 

1.00 1.00 0.3004 

1.50 1.22 0.2997 

2.00 1.41 0.2993 

4.0 2.00 0.2983 

6.0 2.45 0.2979 

10.0 3.16 0.2973 

16.0 4.00 0.2968 

30 0.2962 

60 0.2956 

120 0.2949 

240 0.2942 

480 0.2936 

960 0.2930 

1395 0.2928 

0.3150 

0.3100 

§. 0.3050 

0'1 
c 
'6 0.3000 co 
Q) 

0::: 
(ij 0.2950 0 

0.2900 

0.2850 
0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: 6 Curves by: T JO ---
Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 5481 Zero Reading: 0.3701 

0.3150 r""T"T"o "i-, -i-~---1r-'--'-----,--..------,--;------, 

0.31 00 t-:-: ..;..: ...... -'------1r-------l---:-----+-=------l 
• I I I 

c 0.3050 1-'-: ...... lio ... _,~-.---11--r--.-------l--..!....---f--'-----1 
.:.=.. I I I""'" 

O"l •••• , 
C I I I """ 

'g 0.3000 1-'-~..----i--'l ........ ~il:::::--::----t--...._--+-------l 
Q) 

0::: 
(ij 

'' 
''' 

0 0.2950 1---r-..-' i-' -i---'-----1-I....-J'----t--......----+-.-------l 

'' 
0.2900 1--i-: -:-: .!....: ...!...' -~+-----+---i---+-!.-----1 

'' 

0. 2850 L..I!..JII....O....J ........... '-1-'~--'-'....-'--Ir-'-'--'-'...io-.f .................... .!..L..L_._.._,_,_.........._...._.__.__._ ................ 

0.00 

do= 0.3109 

d90 = ---
d100 = 0.2930 

df= 0.2928 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.3019 

!50= 0.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-.;...11.;_-_00_2 ___ _ 

Date· 16-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:03:16 0 0.00 0.2928 

0.02 0.13 0.2885 

0.05 0.22 0.2868 

0.10 0.32 0.2856 

0.20 0.45 0.2840 

0.50 0.71 0.2818 

1.00 1.00 0.2804 

1.50 1.22 0.2797 

2.00 1.41 0.2792 

4.0 2.00 0.2783 

6.0 2.45 0.2778 

10.0 3.16 0.2772 

16.0 4.00 0.2767 

30 0.2761 

60 0.2754 

120 0.2748 

240 0.2741 

480 0.2735 

960 0.2731 

1510 0.2728 

0.2950 

0.2900 

2.. 0.2850 

0'1 
c 
'6 0.2800 co 
Q) 

0: 
(ij 0.2750 0 

0.2700 

0.2650 

0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: 7 Curves by: T JO 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 10589 Zero Reading: 0.3701 

0.2950 .......... .-'-..-----i~ ......... ----;.--'---~------. 

' ' 
0.2900 to-7-'--:---.---;-,,:---:,---i--..__--+.....,....-----i .. ' 

:~' 
~· 

~ 0.2850 1-'-: "'"": '~"-:-'-' ----,:-----+--'--L---+-----+-;-------1 
" "-0'1 ., 

c ~ 

'g 0.2800 J--o-......,....~_.__ ...... ~ ..... ---+----,---+-'------1 
Q) ~ 
0: 
7ii ' ' 
0 0.2750 t--..--:-..------;-......... ---i--;---+------i 

0. 2650 L..L:.. ........ L!..L...J'-+-''-'-'--'-''-'-'--'-'....L...L....L-l....L...L....L...L..._....._._,__,_......,.. ........... .._._.._.__._, 

0.00 

do= 0.2908 

d90 = ---
d100 = 0.2740 

df= 0.2728 

t90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

t50 = min 

100 1000 

log time 

d50 = 0.2824 

tso = 0.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: _R_-1_1_-0_0:....2 ___ _ 

Date· 17-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:14:12 0 0.00 0.2728 

0.02 0.13 0.2684 

0.05 0.22 0.2661 

0.10 0.32 0.2649 

0.20 0.45 0.2628 

0.50 0.71 0.2602 

1.00 1.00 0.2585 

1.50 1.22 0.2577 

2.00 1.41 0.2571 

4.0 2.00 0.2560 

6.0 2.45 0.2555 

10.0 3.16 0.2549 

16.0 4.00 0.2543 

30 0.2537 

60 0.2530 

120 0.2523 

240 0.2516 

480 0.2508 

960 0.2502 

1408 0.2499 

0.2750 

0.2700 

~ 0.2650 c 
= 
~ 0.2600 
'6 
rd 
Q) 

0.2550 0:::: 
(ij 

0 0.2500 

0.2450 

0.2400 
0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: 8 Curves by: T JO 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 20804 Zero Reading: 0.3701 

.... ' 

~ 0.2650 ~~· ~; ~; ~i~~~~~~~~~~~~~~~~ ''' 
~ 0.2600 ' : 

'g 

(ij 

0 
0.2500 

0.2450 

0.2400 
0.00 

do= 0.2712 

d90 = ---
d100 = 0.2505 

df= 0.2499 

t90 = 

10 

Log-Time (min) 

Page 1 

.,.., , 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

min 

100 

square root 

d50 = ---
!50= min 

1000 

log time 

d50 = 0.2609 

t50 = 0.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;;3....;;.0.;;..98;;,;9;,;;8....;;.3.;;..0 ___ _ 

Time 

8:43:22 

0.2500 

0.2450 

I o.24oo 

O'l 
c 
'6 0.2350 co 
(]) 

0:::: 
(0 

0.2300 0 

0.2250 

0.2200 

Boring No.: ...:..R.;;,.-.;;..11.;;,.-.;;..00:..:2=----

Date· 18-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2499 

0.05 0.22 0.2429 

0.05 0.22 0.2429 

0.10 0.32 0.2402 

0.20 0.45 0.2381 

0.50 0.71 0.2354 

1.00 1.00 0.2339 

1.50 1.22 0.2330 

2.00 1.41 0.2325 

4.0 2.00 0.2314 

6.0 2.45 0.2308 

10.0 3.16 0.2302 

16.0 4.00 0.2296 

30 0.2289 

60 0.2282 

120 0.2275 

240 0.2266 

480 0.2260 

960 0.2253 

1530 0.2250 

0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: __ 9 __ Curves by: T JO 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 41234 Zero Reading: 0.3701 

0.2500 ,.........;-,-....__--;---,r--,..--,r-----;--"---~-'------. 

0.2450 1--i-' .!....' .:....• ~__._--il--~:-----i------+------i 
~~---:-: -t--:--.----r-~---+....1.----., ,. 

'\. . " . c 0.2400 1--'-, """"'""'· ....---___,f---o.......J'---___,--,.----+--..------1 
~ t I'" err I I I ,, I 

C I I I "'I 
'g 0.2350 1-'-.......--i--'"""' ...... ~1--~----i--7----+-7------i 
~ 1'.. . 
(ij ~-;---~--~-:--- : ~ ~ 

o 0.2300 S:S:E~~~~;:::::~E:=E::::~~:::::::;;t 

0.2250 ~---:-: .:....: .:....: ~--'-___,1--.:.,._;...._ _ ___,1------+------1 

0. 2200 L-I!.. ............................. L...L.JI....L..JL...L...JI....L..J'-'-1'-'-''-'-''-'-'.,..._. ............................................................... ...&...J 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

do= 0.2467 

d90= __ _ 

d100 = 0.2260 

df= 0.2250 

!90 = 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50= __ _ 

!50= min 

1000 

log time 

d50 = 0.2363 

!50= 0.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 Apparatus No.: C10 Stage Number: 10 

Time 

10:14:34 

Boring No.: R-11-002 Sample No.: 6 Depth (ft.) 16.5 

Date: 19-Feb-11 Load (psf): 20804 Zero Reading: 0.3701 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.14 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

Dial 

Reading 

(in) 

0.2250 

0.2267 

0.2268 

0.2268 

0.2268 

0.2268 

0.2268 

0.2268 

0.2268 

0.2269 

0.2269 

0.2269 

0.2285 

0.2280 

c =- 0.2275 
0'1 
c 
:.g 0.2270 
Q) 

0::: 
(ij 0.2265 
0 

0.2260 

0.2255 

Curves by: T JO 

16.0 4.00 0.2269 

0.2250 
0.00 1.00 2.00 3.00 4.00 

30 

60 

120 

240 

400 

0.2290 

0.2285 

0.2280 
c 
=- 0.2275 
0'1 
c 
'6 0.2270 co 
Q) 

0::: 
(ij 0.2265 

0 
0.2260 

0.2255 

0.2250 

0.01 

C10 15 SR74 R11002 016 

0.2269 

0.2269 

0.2269 

0.2270 

0.2270 

0.1 

do= 0.2267 

d90 = t90 = ---
d100 = ---

df= 0.2270 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
t50 = min 

100 1000 

log time 

d50 = ---
t50 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-002 

Date· 19-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

16:55:28 0 0.00 0.2270 

0.02 0.14 0.2316 

0.05 0.22 0.2319 

0.10 0.32 0.2323 

0.20 0.45 0.2325 

0.50 0.71 0.2328 

1.00 1.00 0.2330 

1.50 1.22 0.2331 

2.00 1.41 0.2331 

4.0 2.00 0.2333 

6.0 2.45 0.2333 

10.0 3.16 0.2334 

16.0 4.00 0.2335 

30 0.2336 

60 0.2336 

120 0.2337 

240 0.2338 

480 0.2339 

1060 0.2340 

0.2370 

0.2360 

0.2350 

c 0.2340 

O'l 0.2330 
.~ 
"0 0.2320 co 
Q) 

0: 0.2310 
ITi 
0 0.2300 

0.2290 

0.2280 

0.2270 

0.01 0.1 

C10 15 SR74 R11002 016 

for ASTM D2435, method B 

Apparatus No.: C10 

Sample No.: 6 

Load (psf}: 5481 

0.2370 

0.2360 

0.2350 

0.2340 
c 
~ 0.2330 
c 
'6 0.2320 co 
(!) 

0: 
ITi 0.2310 

0 
0.2300 

r--· 
0.2290 

0.2280 

0.2270 

0.00 

do= 0.2312 

d90 = t90 = ---
d10D= __ _ 

df= 0.2340 

10 

Log-Time (min) 

Page 1 

Stage Number: 11 Curves by: TJO 

Depth (ft.) 16.5 

Zero Reading: 0.3701 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

d50= __ _ min d50 = ---
t50 = min t50 = min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: _R.:....-1_1.:....-0.:....0.:....2 ___ _ 

Date· 20-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:37:13 0 0.00 0.2340 

0.02 0.14 0.2365 

0.05 0.22 0.2369 

0.10 0.32 0.2373 

0.20 0.45 0.2377 

0.50 0.71 0.2382 

1.00 1.00 0.2387 

1.50 1.22 0.2390 

2.00 1.41 0.2392 

4.0 2.00 0.2397 

6.0 2.45 0.2399 

10.0 3.16 0.2402 

16.0 4.00 0.2404 

30 0.2406 

60 0.2409 

120 0.2411 

240 0.2413 

480 0.2414 

980 0.2417 

1440 0.2419 

2740 0.2421 

0.2440 

0.2430 

0.2420 

c 0.2410 

0'1 0.2400 
c 
i5 0.2390 ro 
Q) 

0:::: 0.2380 
(0 

0 0.2370 

0.2360 

0.2350 

0.2340 
0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: 12 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 1340 Zero Reading: 0.3701 

0.2430 

0.2420 

0.2410 
c 
~ 0.2400 
c 
'g 0.2390 
Q) 

0:::: 
(0 0.2380 

0 
0.2370 

0.2360 

0.2350 

Curves by: T JO 

0.2340 
0.00 1.00 2.00 3.00 4.00 

do= 0.2359 

d90= __ _ t90 = 
d100= __ _ 

df= 0.2421 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root log time 

min d50= __ _ d50= __ _ 

t50 = min !50= min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

8:17:50 

0.2500 

0"1 0.2480 
c 
'6 
rd 
Q) 

0:::: 0.2460 
ITi 
i:5 

0.2440 

Boring No.: R-11-002 

Date: 22-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.14 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

980 

1800 

3467 

4332 

Dial 

Reading 

(in) 

0.2421 

0.2428 

0.2430 

0.2432 

0.2435 

0.2440 

0.2444 

0.2447 

0.2449 

0.2454 

0.2457 

0.2461 

0.2465 

0.2469 

0.2475 

0.2479 

0.2485 

0.2489 

0.2494 

0.2499 

0.2503 

0.2504 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.2520 

0,2500 

~ 
-;-, 02480 
c 
'6 
rd 
Q) 

0:::: 
ITi 02460 

i:5 

C10 

6 

305 

--

Stage Number: 13 Curves by: TJO 

Depth (ft.) 16.5 

Zero Reading: 0.3701 

'' 

- -

----"""" 
,-

----...,-
0.2440 

_,... 
/ 

.L ...,. 
02420 

0,00 

do= 02423 

d90 = ---
d100= __ _ 

df= 02504 

w 

t90 = 

1 ,00 2,00 3,00 4,00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
t50 = min 

log time 

d50 = ---
t50 = min 

0.2420 L...-__.1---.li-l.....L.J...J..llj_____Ji__l._I....J...J..U..L.l..--.l...-..L....JI...O...l..U..i..I.--.J..._..l..-J....J....L..LJ..LL.._..J___L._.J.....I...J..J...u.L_....J...---L.....J....J'-L.J..J..U 

0,01 0,1 

C10 15 SR74 R11002 016 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit 58 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 32 % Strain for Saturation 0.80 %

Depth ( ft | m) 40.0 12.19 Fines Content 92.8 % Water added at 83.0 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 35.9 115.1 18.08 84.7 13.31 96.5 1.02 0.727 1.85
Final 31.5 121.1 19.03 92.1 14.47 100.7 0.86 0.669 1.70

Project Number:
Test Start Date:

SUBMITTED BY:

1.933 4.910

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I5 & SR74 IC

R-10-007
S8

Very dark gray Clay (CH)

8/17/2010
30989830

Water 
Content 

(%)

0.0
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10.0

15.0

20.0
100 1000 10000 100000

Consolidation Stress (psf)
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Con I5 R10007040.xls



Project Number: Boring No.: R-10-007

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 64.48
Mass of Dry Specimen, M5 (g) 47.45

Nominal Measured x Specimen Height, H (in) 0.727
Nominal x Measured Specimen Diameter, D (in) 1.933

Area of Specimen, A (in^2) 2.935
Volume of Specimen, V (cc) 34.97

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 115.1

Dry Unit Weight, DUW (pcf) 84.7
Void Ratio 1.006 1.023 0.861

Degree of Saturation, S (%) 96.5
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Reviewed by:
YS

8/17/10

0.663
0.733

121.1

0.04
62.41

2.75

1.933 1.933

64.48

0.797

94.9 100.7

2.75
115.1

0.727

0.671

34.73

I5 & SR74 IC

FM

C8

0.727
0.730

0.731
0.720

85.4 92.1

2.935 2.935
34.97 32.16

35.88 31.52

0.667
0.674
0.662

0.727 0.669
0.058

M69

0.669

121.73 47.45 186.83
100.45 XXXXX 139.81

62.41
47.45 47.45

Very dark gray Clay (CH)

30989830

XXXXX x8
129.12 64.48 201.65

0.728

115.65
115.62

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of primary

R35

S8

40.0

Specimen Analysis Initial Trim Initial Spec. Final

0.03

194.49
130.01
64.48

192.38

rp5

0.064

165.74

0.670
Initial Final

TJO
YS

Con I5 R10007040.xls Page 1



Project Number: Boring No.: R-10-007

Project Name: I5 & SR74 IC Sample No.: S8

Project Engineer: Apparatus No.: Depth (ft): 40.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

12.09
8.36

YS

0.2368
0.2000

0.3005
0.2730

17.20

0.2700
5.31
8.73

0.45
2.09
4.81
8.32

0.00
0.11
0.25
2.35

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

12.95
17.67

15.00

12.44
17.26

0.0094
0.0119

0.0000
0.0008
0.0019
0.0032
0.0049
0.0069

0.2046
0.2236

0.3220

0.240517121
34430

C8

0.7270.3404

FM

4140
8467

0.3388
0.3367
0.3201
0.2969

0.3352

894
83

End of Increment

0.2030

End of Duration End of Increment

9/2/100.2764

30989830

0.0107
0.0077
0.0053
0.0032

17121
4140

Vertical Strain (%)Dial Reading (in)

894

83
353

0.3404

1976

End of Duration

0.2472
0.2764

Con I5 R10007040.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-10-007

Project Name: I5 & SR74 IC Sample No.: S8
Project Engineer: FM Depth (ft): 40.0

Apparatus No.: C8 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 18 0.727 0.3404 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 83 0.727 0.3404 XXXXX XXXXX XXXXX 0.3404 0.0000 XXXXX XXXXX XXXXX
1 0.25 353 0.726 0.3404 0.3396 XXXXX XXXXX 0.3388 0.0008 XXXXX XXXXX XXXXX
2 0.50 894 0.726 0.3388 0.3384 0.3368 0.3352 0.3367 0.0019 5.00 0.005 0.052
3 1.00 1976 0.713 0.3367 0.3328 0.3274 0.3220 0.3201 0.0032 7.00 0.004 0.036
4 1.0 4140 0.695 0.3201 0.3188 0.3097 0.3005 0.2969 0.0049 8.00 0.003 0.030
5 4.0 8467 0.675 0.2969 0.2959 0.2845 0.2730 0.2700 0.0069 11.00 0.002 0.020
6 4.0 17121 0.651 0.2700 0.2681 0.2543 0.2405 0.2368 0.0094 13.00 0.002 0.016
7 8.0 34430 0.626 0.2368 0.2344 0.2187 0.2030 0.2000 0.0119 20.00 0.001 0.010
8 -8.0 17121 0.641 0.2000 0.2010 XXXXX XXXXX 0.2046 0.0107 XXXXX XXXXX XXXXX
9 -4.0 -4.0 4140 0.668 0.2046 0.2069 XXXXX XXXXX 0.2236 0.0077 XXXXX XXXXX XXXXX
10 -1.0 -1.0 894 0.697 0.2236 0.2248 XXXXX XXXXX 0.2472 0.0053 XXXXX XXXXX XXXXX
11 -0.75 83 0.729 0.2472 0.2472 XXXXX XXXXX 0.2764 0.0032 XXXXX XXXXX XXXXX
12 83 XXXXX 0.2764 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
13 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
14 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 83 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 R10007040.xls Page 1



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-007 

Date: 17 -Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

18:26:02 0 0.00 0.3404 

0.02 0.13 0.3395 

0.05 0.22 0.3394 

0.10 0.32 0.3393 

0.20 0.45 0.3393 

0.50 0.71 0.3392 

1.00 1.00 0.3391 

1.50 1.22 0.3391 

2.00 1.41 0.3390 

4.0 2.00 0.3390 

8.0 2.83 0.3388 

10.0 3.16 0.3388 

16.0 4.00 0.3387 

30 0.3387 

60 0.3387 

120 0.3387 

240 0.3387 

480 0.3388 

877 0.3388 

0.3420 

0.3410 -s: ::. 0.3400 
01 
.5 
"C 

0.3390 !U 
Q) 

a: 
ca 0.3380 c 

0.3370 

Con 15 R10007040.xls 

for ASTM D2435, method B 

Apparatus No.: C8 

Sample No.: S8 

Load (psf): 353 

0.3420 
I I 

I 

I I I 
I I I 

0.3410 
: I 
I I 

I I I 

I - I 

s: 0.3400 ::. 
I I I 

I I 

01 s: 
I ... I I 

:g 
0.3390 !U 

Q) 

a: 

I 

I I 

I I 
I I I 

I ca I 

c 0.3380 
I I I 

I I 
I 

I I I 
I I I 

0.3370 I 
I 

I I I 

I 
I 

I 
0.3360 

0.00 

I I 

do= 0.3396 

d90= ___ _ t90 = 

d100= ___ _ 

df= 0.3380 

Page6 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Stage Number: Curves by: TJO 

Depth (ft.) 40.0 

Zero Reading: 0.3404 

I I 
I 

I I 

I I I 
I 

I 

I I I 

I I 
I 

I I I 

I I I 
I 

I I 

I I I 

I 
I 

I I 

I I 
I 

I I I 

I I I 
I 

I I 

I I I 

I 
I 

I I I 

I I 
I 

I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50= ___ _ 

t50= min !50= min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-007 

Date· 18-Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:03:10 0 0.00 0.3388 

0.02 0.13 0.3382 

0.05 0.22 0.3381 

0.10 0.32 0.3380 

0.20 0.45 0.3379 

0.50 0.71 0.3377 

1.00 1.00 0.3375 

1.50 1.22 0.3374 

2.00 1.41 0.3373 

4.0 2.00 0.3369 

6.0 2.45 0.3367 

10.0 3.16 0.3364 

16.0 4.00 0.3360 

30 0.3356 

60 0.3352 

120 0.3349 

240 0.3345 

480 0.3342 

960 0.3340 

1440 0.3338 

1885 0.3337 

0.3400 

0.3390 

- 0.3380 c 
:::. 
C) 0.3370 
.5 
1l 0.3360 111 
Q) 

a: 
co 0.3350 

i5 
0.3340 

0.3330 

Con 15 R1 0007040.xls 

for ASTM D2435, method B 

Apparatus No.: ca 
Sample No.: sa 

Load (psf): 894 

0.3400 
f-H-...._ 

0.3390 

0.3380 -c 
:::. 

0.3370 C) 

.5 
I 

1l 
0.3360 111 

Q) 
a: 

I co 0.3350 
i5 

0.3340 

0.3330 

0.3320 
0.00 

do= 0.3384 

d90= __ _ 

d100 = 0.3352 

df= 0.3337 

Page? 

I 

I 

I 
I 

I 

I 

I 
I 

I 
I 

I 

190= 

I 

I 

Stage Number: 2 CuNes by: TJO 

Depth (ft.) 40.0 

Zero Reading: 0.3404 

I 
I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

150= min 

log time 

d50 = 0.3368 

150= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...:3:..:0..:.9.::.89.::.8.::.3;...;0;....__ __ _ 

Boring No.: _R_-_1_0-_0_0_7 ___ _ 

Date: 19-Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

16:28:59 0 0.00 0.3337 

0.02 0.13 0.3324 

0.05 0.22 0.3321 

0.10 0.32 0.3319 

0.20 0.45 0.3316 

0.50 0.71 0.3311 

1.00 1.00 0.3305 

1.50 1.22 0.3300 

2.00 1.41 0.3297 

4.0 2.00 0.3286 

6.0 2.45 0.3286 

10.0 3.16 0.3265 

16.0 4.00 0.3253 

30 0.3238 

60 0.3225 

120 0.3217 

240 0.3211 

480 0.3206 

1027 0.3201 

0.3350 

- 0.3300 s:: 
::.. 
C'l 
.5 
"C 

0.3250 cu 
CD a: 
ia c 

0.3200 

Con 15 R10007040.xls 

Apparatus No.: C8 Stage Number: 3 Curves by: TJO ----
Sample No.: S8 Depth (ft.) 40.0 

Load (psf): 1976 Zero Reading: 0.3404 

0.3350 :I: I I I I I I I I I 

I: I I I 
I 

I I I I 

~: I 
I I I I I 
I I 

:~~~ I I I I 

0.3300 
II I I I ........ ..... I I 

I 
I 

I I -s:: ::.. 
C'l s:: 

"C cu 
CD a: 
ia c 

:I: 
I: I 
:I: 
I: I 

0.3250 
1 I: 
I I I 
II 

I I I 

:I: 
I: I 

0.3200 
1 I: 
I: I 
I I: 
:I I 
I I I 

:I I 
0.3150 

0.00 

do= 0.3328 

I 
I 

I 

I 
I 

I 

I 

I 

I 

I 
I 

I 

I 
I 

I 

I 

I 

I 

I 
I 

d90= __ _ t90= 

d1 00 = 0.3220 

df = 0.3201 

Page 8 

I 

I 

I 
I 

I 

I 
I 

I 

I 
I 

I 

I 

I 

I 

I 
I 

I 

I 
I 

I 

I ~ I I 
I 

I I I 
I I ~ I 

I I I 

"""' 
I I 

I 
I I r;...., I 

I I I I --.... I 

I I I I 

I I 
I 

I 
I I 

I I I I 
I 

I I 
I 

I 
I I I 

I I I I I 
I 
I I I I 

I I I I 
I I I 

I I I I 

I I 
I 

I 
I I 

I I I I 
I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= ___ _ 

t50= min 

log time 

d50= 0.3274 

t50= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_0-'-98"'-9-'8....;..3-'-0 ___ _ Apparatus No.: C8 Stage Number: 4 

Boring No.: "'-R"'---'-1 0;...-.;;..00;;..;7 ___ _ Sample No.: S8 Depth (ft.) 40.0 

Date· 20-Aug-10 Load {psf): 4140 Zero Reading: 0.3404 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:36:17 0 0.00 0.3201 

0.02 0.13 0.3182 

0.05 0.22 0.3178 -r:: 
0.10 0.32 0.3174 :::. 

C') 

0.20 0.45 0.3170 
r:: 

"C 

0.50 0.71 0.3161 m a: 
1.00 1.00 0.3152 ca 
1.50 1.22 0.3145 i5 

2.00 1.41 0.3140 

4.0 2.00 0.3123 

8.0 2.83 0.3100 

10.0 3.16 0.3091 

16.0 4.00 0.3071 

0.3220 I 

I I I 

0.3170 I~ 

I I 

I I I 

I I I 

0.3120 
I I I 

0.3070 
I I I 

I I 

I I I 

I I I 

0.3020 
I I I 

I 

0.2970 
I I I 

I I I 

I I I 

I I I 

0.2920 
0.00 

I 

I I 

I --I 

I 

I 

I 

I I 

I 

I I 

I 

I 

I 

I 

I I 

I 
I 

I I 

I 

! 
I 

I 

I 
I 

I I 

I I 
I 

I I - I I --. 
I -I - I -I 

I I 

I I 
I 

I I 

I I 
I I 
I 

I I 

I 
I 

I 

I I 
I 

I 
I I 

I I 
I 

I 

1.00 2.00 

Curves by: _T;...;J;.;;O;__ 

I 

I 

I 

I 

I 

I - ....... 
I -I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.3045 Square Root Time (min o.s) 

60 0.3021 

120 0.3006 

240 0.2995 

480 0.2987 

960 0.2981 

1440 0.2978 

2880 0.2973 

4353 0.2969 

0.3220 

0.3170 

-r:: 
:::. 0.3120 
C') 
r:: 
:0 0.3070 «< 

CD a: 
ca 0.3020 i5 

0.2970 

Con 15 R10007040.xls 

do= 0.3188 

d90= ---
d1 00 = 0.3005 

df= 0.2969 

Page9 

190 = min 

square root 

d50= ---
150 = min 

log time 

d50= 0.3097 

!50= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;;3...;;.0..;;..98;;....;9;....;;8...;;.3..;;..0 ___ _ Apparatus No.: C8 Stage Number: _...;5;..._,_ 

Boring No.: ...;,R,;.,-...;1 0;_-..;;..00;;...;7 ___ _ 

Date: 23-Aug-10 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:10:07 0 0.00 0.2969 

0.02 0.13 0.2952 

0.05 0.22 0.2947 

0.10 0.32 0.2944 

0.20 0.45 0.2939 

0.50 0.71 0.2930 

1.00 1.00 0.2920 

1.50 1.22 0.2913 

2.00 1.41 0.2906 

4.0 2.00 0.2887 

6.0 2.45 0.2873 

10.0 3.16 0.2851 

16.0 4.00 0.2827 

Sample No.: S8 

Load (psf): 8467 

-c: 
:::.. 
C) 
c: 
"C 

m a: 
iii c 

0.2980 

0.2930 

0.2880 

0.2830 

I 

0.2780 

0.2730 I 

0.2680 

I 

0.2630 

0.2580 
0.00 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

Depth (ft.) 40.0 

Zero Reading: 0.3404 

I 

I 
I 

I 
I 

I 

I 

I 

1.00 2.00 

Curves by: T JO 

I 

I 

3.00 4.00 

30 0.2793 Square Root Time {min o.s) 

60 0.2759 

120 0.2737 

240 0.2722 

480 0.2711 

960 0.2703 

1383 0.2700 

0.2980 

0.2930 

- 0.2880 c: 
:::.. 
C) 0.2830 
.5 
"C 0.2780 as 
Q) 

a: 
iii 0.2730 

c 
0.2680 

0.2630 

Con 15 R10007040.xls 

do= 0.2959 

d90= ---
d100 = 0.2730 

dl= 0.2700 

Page 10 

190= min 

square root 

d50= ---
150= min 

log time 

d50= 0.2844 

150= min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-007 

Date· 24-Aug-10 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:14:01 0 0.00 0.2700 

0.02 0.13 0.2675 

0.05 0.22 0.2672 

0.10 0.32 0.2669 

0.20 0.45 0.2664 

0.50 0.71 0.2654 

1.00 1.00 0.2643 

1.50 1.22 0.2635 

2.00 1.41 0.2628 

4.0 2.00 0.2607 

6.0 2.45 0.2590 

10.0 3.16 0.2565 

16.0 4.00 0.2537 

30 0.2494 

60 0.2448 

120 0.2415 

240 0.2396 

480 0.2382 

960 0.2373 

1463 0.2368 

0.2720 

0.2670 

- 0.2620 
t: 
:::. 
tn 0.2570 
t: 
'tJ 0.2520 m a: 
]i 0.2470 

c 
0.2420 

0.2370 

Con 15 R10007040.xls 

for ASTM D2435, method B 

Apparatus No.: C8 

Sample No.: S8 

Load (psf): 17121 

0.2720 

0.2670 

0.2620 -t: 
:::. 

0.2570 tn 
.5 
'tJ 

0.2520 ca 
Cl) I 

a: 
iii 0.2470 c 

0.2420 

0.2370 I 

0.2320 
0.00 

do= 0.2681 

d90= __ _ 

d100 = 0.2405 

dl= 0.2368 

Page 11 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

!90 = 

I 

I 

Stage Number: 6 Curves by: TJO 

Depth (ft.) 40.0 

Zero Reading: 0.3404 

I I 

I 

I 
" 

I 

I 

I I 

I 

I 

I 

I 

I 

I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

log time 

d50 = 0.2543 

!50= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ Apparatus No.: C8 Stage Number: 7 

Boring No.: _R_-_10_-_00_7 ___ _ 

Date· 25-Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:38:27 0 0.00 0.2365 

0.02 0.13 0.2337 

0.05 0.22 0.2332 

0.10 0.32 0.2329 

0.20 0.45 0.2324 

0.50 0.71 0.2315 

1.00 1.00 0.2304 

1.50 1.22 0.2296 

2.00 1.41 0.2290 

4.0 2.00 0.2269 

6.0 2.45 0.2254 

10.0 3.16 0.2230 

16.0 4.00 0.2203 

Sample No.: S8 

Load (psf): 34430 

0.2350 

0.2300 

c 0.2250 
:::. 
g' 0.2200 

:0 
m a: 

0.2150 

iii 0.2100 

i5 
0.2050 

0.2000 

0.1950 

0.1900 
0.00 

Depth (ft.) 40.0 

Zero Reading: 0.3404 

1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2160 Square Root Time (min o.s) 

60 0.2107 

120 0.2063 

240 0.2036 

480 0.2017 

960 0.2006 

1473 0.2000 

0.2400 

0.2350 

0.2300 -1: 0.2250 :::. 
C) 0.2200 1: 
:0 0.2150 m a: 0.2100 
iii 
i5 0.2050 

0.2000 

0.1950 

Con 15 R10007040.xls 

do= 0.2344 

d90= __ _ 

d100 = 0.2030 

df= 0.2000 

Page 12 

190 = min 

square root 

d50= __ _ 

150= min 

log time 

d50= 0.2187 

150= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;3...;;;.0..;;..98;;..;9;...;8...;;;.3..;;..0 ___ _ Apparatus No.: C8 Stage Number: 8 

Boring No.: ...;..R,;_-..;_1 0;_-..;;..00;;..;7 ___ _ 

Date: 26-Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:12:17 0 0.00 0.2000 

0.02 0.13 0.2011 

0.05 0.22 0.2012 

0.10 0.32 0.2013 

0.20 0.45 0.2014 

0.50 0.71 0.2016 

1.00 1"00 0.2018 

1.50 1.22 0.2020 

2.00 1.41 0.2021 

4.0 2.00 0.2025 

8.0 2.83 0.2029 

10.0 3.16 0.2031 

16.0 4.00 0.2034 

Sample No.: S8 

Load (psf): 17121 

0.2150 

0.2130 

0.2110 

c 0.2090 
::. 
0') 0.2070 
.5 
'0 

:8 a: 
0.2050 

0.1990 

0.1970 

0.1950 
0.00 

Depth (ft.) 40.0 

Zero Reading: 0.3404 

1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2038 Square Root Time (min o.s) 

60 0.2041 

120 0.2043 

247 0.2046 do= 0.2010 

d90 = ---
d100= __ _ 

df = 0.2046 

0.2150 

0.2130 

0.2110 -c 0.2090 ::. 
0') 0.2070 .5 
'0 0.2050 co 
Q) 

a: 0.2030 ca 
c 0.2010 

0.1990 

0.1970 

Con 15 R10007040.xls Page 13 

!90= min 

square root 

d50 = ---
!50= min 

log time 
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One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_9_89_8_3_0 ___ _ Apparatus No.: C8 Stage Number: _....;9:;...___ 

Boring No.: _R_-1_0_-0_0_7 ___ _ 

Date· 26-Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

14:19:52 0 0.00 0.2046 

0.02 0.13 0.2072 

0.05 0.22 0.2075 

0.10 0.32 0.2077 

0.20 0.45 0.2079 

0.50 0.71 0.2084 

1.00 1.00 0.2089 

1.50 1.22 0.2093 

2.00 1.41 0.2096 

4.0 2.00 0.2106 

6.0 2.45 0.2113 

10.0 3.16 0.2124 

16.0 4.00 0.2136 

Sample No.: S8 

Load (psf): 4140 

-s::: :.:.. 
Cl 
s::: 
:0 
I'CI 
Q) 

a: 
(ij 
0 

0.2290 
II I I 

II I I 

I I 

I I 

I I 

I I I 
0.2240 

I I I 

I 1 I I 

I 1 I I 

I 1 I I 

I I I I 
0.2190 

II I I 

I I I I 

I 1 I I 

I 1 I I 

I I I 0.2140 
I I I 

I I I I 

I I I I 

0.2090 
I I 

I 

~I 
I 

I 

I 0.2040 
0.00 

I I 

I I 

I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Depth (ft.) 40.0 

Zero Reading: 0.3404 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I 

I 

I ; 
I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I ...-
I I ......,... .... I 

_.,.,- I 

~ I I I 

I I I I 

I I I I 

I I I 

I I I 

1.00 2.00 

Curves by: T JO 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I __.. 
~ 

I 

I 

I 

I 

I 

I 

I 

:. 
3.00 4.00 

30 0.2156 Square Root Time (min o.s) 

60 0.2181 

120 0.2206 

240 0.2223 do= 0.2069 square root log time 

480 0.2231 d90= ___ _ 190= min d50= ___ _ d50= ___ _ 

1163 0.2236 d100= ___ _ 150 = min 150= min 

df= 0.2236 

0.2290 

0.2240 -s::: :.:.. 
Cl 0.2190 s::: 
'tJ 

m 
a: 0.2140 
~ 
c 

0.2090 

Con 15 R1 0007040.xls Page 14 URS 



Time 

9:43:55 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...:3:..::0~98.:..:9~8:..::3~0 ___ _ Apparatus No.: C8 Stage Number: 1 0 

Boring No.: ...:.R..:...·..:..1 0::;..·~00.;.;7:...._ __ _ Sample No.: S8 Depth (ft.) 40.0 

Date· 27 -Aug-1 0 Load (psf): 894 Zero Reading: 0.3404 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2238 

0.02 0.13 0.2250 

0.05 0.22 0.2252 -r:: 
0.10 0.32 0.2253 ::. 

C) 

0.20 0.45 0.2254 .5 , 
0.50 0.71 0.2257 

cu 
(I) 

a: 
1.00 1.00 0.2261 iii 
1.50 1.22 0.2263 c 
2.00 1.41 0.2265 

4.0 2.00 0.2272 

6.0 2.45 0.2277 

10.0 3.16 0.2285 

16.0 4.00 0.2295 

0.2500 
I 

I I 

I 

0.2450 I 

II 

I 
I 

0.2400 
I I 

I 

I 

I I 

0.2350 I 

II 

I 

0.2300 
I 

I I 

I 

I 

0.2250 
I 

I I 

I 

0.2200 
0.00 

I I 

I I 

I I 

I I 

I I 

I I 

I 

I I 

I I 

I I 

I 

I I 

I I 

I I 

I 

I I 

I I 

I I I 

I I I 

I I 

I I I 

I I I 

I 
I 

I I I 

I I I 

I I 

I I I 

I I I 

I 
I 

I I I 

I I 

I I 

I I I 

I I I 

I 
I 

I I I 

I I 

I 
I I I 

I I I 

I 
I 

I I I 

I 

1.00 2.00 

Curves by: TJO 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I -I 

I 

I 

I 

3.00 4.00 

30 0.2312 Square Root Time {min o.s) 

60 0.2338 

120 0.2371 

240 0.2409 

480 0.2439 

960 0.2455 

1440 0.2462 

2880 0.2469 

4292 0.2472 

0.2500 

0.2450 

-r:: ::. 0.2400 
C) 

.5 , 
0.2350 cu 

(I) 

a: 
iii 0.2300 c 

0.2250 

Con 15 R10007040.xls 

do= 0.2248 

d90= ___ _ 190 = min 

d100= ___ _ 

df= 0.2472 
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square root 

d50= __ _ 

!50= min 

log time 

d50= ---
150= min 

URS 



Time 

9:17:47 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;;3..;;.0.;;..98;;.;9:...;;8..;;.3.;;..0 ___ _ Apparatus No.: C8 Stage Number: 11 

Boring No.: _R_-_1 0_-_0_0_7 ___ _ Sample No.: S8 Depth (ft.) 40.0 

Date: 30-Aug-1 0 Load (psf): 83 Zero Reading: 0.3404 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2472 

0.02 0.13 0.2475 

0.05 0.22 0.2480 

0.10 0.32 0.2481 

0.20 0.45 0.2482 

0.50 0.71 0.2483 

1.00 1.00 0.2483 

1.50 1.22 0.2486 

2.00 1.41 0.2487 

4.0 2.00 0.2491 

6.0 2.45 0.2493 

10.0 3.16 0.2498 

16.0 4.00 0.2503 

-c 
::::. 
C) 
c 
'C ca 
Cl) 

a: 
iii 
c 

0.2800 

0.2750 

0.2700 I 

I 

0.2650 I 

I 

I 

0.2600 

0.2550 

I 

0.2500 I 

I 

I 

0.2450 
0.00 

I I 

I I 

I 

I 

I 

I I I 

I I I 

I I 

I I 

I 

I 

I I I 

I I I 

I 

I I 
I I 

I 
I I 

I 

I 

I 

I I 
I I 

I I 
I I 

I I 
I I 

I 
I I 

I 

I 

I I 
I 

I I 
I I 

1.00 2.00 

Curves by: TJO 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.2514 Square Root Time (min o.s) 

60 0.2530 

120 0.2556 

240 0.2591 do= 0.2472 square root log time 

480 0.2636 d90= __ _ !90 = min d50= __ _ d50= __ _ 

1440 0.2717 d100= __ _ !50= min !50= min 

2220 0.2740 df= 0.2764 

3234 0.2754 

4420 0.2764 

0.2800 

0.2750 

-c 0.2700 ::::. 
C) 
c 0.2650 
:0 ca 
Cl) 

0.2600 a: 
iii 
c 0.2550 

0.2500 

Con 15 R10007040.xls Page 16 URS 



Description:

Boring No.: Liquid Limit 57 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 40 % Strain for Saturation 3.61 %

Depth ( ft | m) 15.0 4.57 Fines Content 89.0 % Water added at 91.0 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)

Initial 29.6 117.0 18.37 90.3 14.18 90.5 0.90 0.597 1.52

Final 28.5 122.8 19.29 95.6 15.02 98.7 0.79 0.563 1.43

Project Number:
Test Start Date:

SUBMITTED BY:

CONSOLIDATION TEST
ASTM D2435

I5 & SR74 IC

R-10-008

S3

Olive Clay (CH)

8/17/2010

30989830

Water 
Content 

(%)

1.930 4.902

Void 
Ratio

Saturation 
(%)

0.0

5.0

10.0

15.0

20.0

100 1000 10000 100000

Consolidation Stress (psf)

V
er

ti
ca

l S
tr

ai
n

 (
%

)

@BCL@0C0C17E0.xls



Project Number: Boring No.: R-10-008

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 53.59
Mass of Dry Specimen, M5 (g) 41.36

Nominal Measured x Specimen Height, H (in) 0.597
Nominal x Measured Specimen Diameter, D (in) 1.930

Area of Specimen, A (in^2) 2.926
Volume of Specimen, V (cc) 28.60

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 117.0

Dry Unit Weight, DUW (pcf) 90.3
Void Ratio 0.876 0.898 0.793

Degree of Saturation, S (%) 90.5
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Reviewed by:
YS

8/17/10

0.551
0.610

122.8

0.17
53.13

2.75

1.930 1.930

53.59

3.605

88.1 98.7

2.75
117.0

0.597

0.569

28.05

I5 & SR74 IC

FM

C7

0.596
0.596

0.597
0.599

91.3 95.6

2.926 2.926
28.60 27.01

29.58 28.46

0.560
0.561
0.563

0.597 0.563
0.033

M65

0.563

281.82 41.36 164.77
117.15 XXXXX 123.83

53.13
41.36 41.36

Olive Clay (CH)

30989830

XXXXX s38
328.01 53.59 176.42

0.595

116.27
116.14

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of primary

R16

S3

15.0

Specimen Analysis Initial Trim Initial Spec. Final

0.13

439.93
386.34
53.59

439.30

rp1

0.046

242.53

0.564
Initial Final

TJO
YS

Con I5 R10008015.xls Page 1



Project Number: Boring No.: R-10-008

Project Name: I5 & SR74 IC Sample No.: S3

Project Engineer: Apparatus No.: Depth (ft): 15.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

13.28
10.36

TJO

0.2908
0.2629

0.3240
0.3126

16.28

0.3111
1.46
3.27

1.27
3.02

0.00
0.03
0.03
0.40

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

6.39
10.69

15.77

7.32

5.93
10.01
15.64

13.43

0.0058
0.0080

0.0000
0.0002
0.0008
0.0017
0.0031
0.0041

0.2277
0.2318

0.2490

0.293517183
34545

363

C7

0.5970.3347

FM

4161
8501

0.3343
0.3337
0.3306
0.3229

8501
1990

End of Increment

0.2670
0.2315

End of Duration End of Increment

8/31/100.2886

30989830

0.0099
0.0088
0.0056
0.0038
0.0024

69270
34545

Vertical Strain (%)Dial Reading (in)

905

91
363

0.3347

1990

End of Duration

0.2499
0.2691
0.2886

Con I5 R10008015.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-10-008

Project Name: I5 & SR74 IC Sample No.: S3
Project Engineer: FM Depth (ft): 15.0

Apparatus No.: C7 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.597 0.3347 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 91 0.597 0.3347 XXXXX XXXXX XXXXX 0.3347 0.0000 XXXXX XXXXX XXXXX
1 0.25 363 0.596 0.3347 0.3340 XXXXX XXXXX 0.3343 0.0002 XXXXX XXXXX XXXXX
2 0.50 905 0.597 0.3343 0.3334 XXXXX XXXXX 0.3337 0.0008 XXXXX XXXXX XXXXX
3 1.00 1990 0.595 0.3337 0.3324 XXXXX XXXXX 0.3306 0.0017 XXXXX XXXXX XXXXX
4 1.0 4161 0.591 0.3306 0.3282 0.3261 0.3240 0.3229 0.0031 0.50 0.034 0.344
5 4.0 8501 0.583 0.3229 0.3194 0.3160 0.3126 0.3111 0.0041 0.75 0.022 0.223
6 4.0 17183 0.568 0.3111 0.3067 0.3001 0.2935 0.2908 0.0058 4.00 0.004 0.040
7 8.0 34545 0.549 0.2908 0.2862 0.2766 0.2670 0.2629 0.0080 4.00 0.004 0.037
8 16.0 69270 0.523 0.2629 0.2596 0.2456 0.2315 0.2277 0.0099 9.00 0.001 0.015
9 -16.0 34545 0.536 0.2277 0.2295 XXXXX XXXXX 0.2318 0.0088 XXXXX XXXXX XXXXX
10 -12.0 8501 0.560 0.2318 0.2369 0.2430 0.2490 0.2499 0.0056 13.00 0.001 0.012
11 -4.0 -1.0 1990 0.583 0.2499 0.2520 XXXXX XXXXX 0.2691 0.0038 XXXXX XXXXX XXXXX
12 -1.5 363 0.605 0.2691 0.2700 XXXXX XXXXX 0.2886 0.0024 XXXXX XXXXX XXXXX
13 363 XXXXX 0.2886 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
14 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 363 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 R10008015.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;3;.;;0..;.9...;.8.;;.98.;;..3;;..;0;..._ __ _ Apparatus No.: C7 Stage Number:_......;..._ 

Boring No.: ..:..R.:...·.:...1 0:..·..;;..00;;..;8:..._ __ _ 

Date· 17-Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

17:52:58 0 0.00 0.3347 

0.02 0.13 0.3340 

0.05 0.22 0.3340 

0.10 0.32 0.3340 

0.20 0.45 0.3340 

0.50 0.71 0.3340 

1.00 1.00 0.3340 

1.50 1.22 0.3340 

2.00 1.41 0.3340 

4.0 2.00 0.3341 

6.0 2.45 0.3342 

10.0 3.16 0.3343 

16.0 4.00 0.3343 

Sample No.: S3 

Load (psf): 363 

-r::: 
::;:.. 
C'l 
r::: 
'tJ 
C\'1 
Q) 

a: 
c;; 
i5 

0.3350 I I 

I I 

II 

0.3345 I I 

I I 

II 

0.3340 
I I 

0.3335 I I 

I 

I I 

I I 

0.3330 
I I 

0.3325 
I I 

I I 

II 

0.3320 
0.00 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I ; 

I I 

I I 

I 

I I 

I I 

I 

Depth (ft.) 15.0 

Zero Reading: 0.3347 

I I I 

I I I 

I I 

I I I 

I I .......-- I 

I I I 

I I I 

I I I 

I I 

' I I 

I I I 

I I I 

l I -
I I I 

I I I 

I 

I 

1.00 2.00 

Curves by: TJO 

I 

I 

I 

I 

I 

I 

I 

I 

·-
I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

Square Root Time (min o.s) 

do= 0.3340 

d90= __ _ 

d100= ___ _ 

df= __ _ 

0.3350 

0.3345 

-r::: 
::;:.. 0.3340 
C'l 
r::: 
:c 0.3335 C\'1 
Q) 

a: 
c;; 

0.3330 i5 

0.3325 

Con 15 R10008015.xls Page 6 
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190 = min d50= __ _ 

150= min 

log time 

d50 = ----
150= min 
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One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-008 

Date: 17 -Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

18:01:09 0 0.00 0.3343 

0.02 0.13 0.3333 

0.05 0.22 0.3333 

0.10 0.32 0.3332 

0.20 0.45 0.3332 

0.50 0.71 0.3331 

1.00 1.00 0.3331 

1.50 1.22 0.3330 

2.00 1.41 0.3330 

4.0 2.00 0.3330 

6.0 2.45 0.3330 

10.0 3.16 0.3330 

16.0 4.00 0.3330 

30 0.3329 

60 0.3331 

120 0.3334 

240 0.3335 

480 0.3336 

896 0.3337 

0.3350 

0.3340 -c 
::::. 
en 0.3330 c 
:0 
ca 
(I) 

a: 0.3320 
iii 
c 

0.3310 

Con 15 R10008015.xls 

for ASTM D2435, method B 

Apparatus No.: C7 

Sample No.: S3 

Load (psf): 905 

0.3350 
I I I I 

I I I I 

I I I I 

II I I 

I I I I 

I I I I 0.3340 
I I I l 
I I I l 
~ 

-c 
::::. 

I I I 
I I I I 

en 0.3330 c 
II I I 
I I I I 

"tJ ca 
I I I 
I I I 

I 

(I) 

a: 
iii 0.3320 

c l1J I 

I I I I 
I I I 

I I I I 

I I I I 

I I I I 0.3310 
I I I I 

I I I I 

I I I 

I I 
0.3300 

0.00 

I 

do= 0.3334 

d90= 190= ----
d100= ___ _ 

df= 0.3337 

Page 7 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

l 
I 
I 
I 

I 

I 

I 

I 

I 

I 

Stage Number: 2 Curves by: TJO 

Depth (ft.) 15.0 

Zero Reading: 0.3347 

I l I 

I l I 

I I I 

I I I 

I I I 

I I I I 

I I I I 

I I I 

I I I 

I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

: I I 

I I 

I I I 

I I I 

I I I 

I I I I 

I I I I 

I I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

d50= ___ _ d50 = ---min 

!50= min 150= min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-008 

Date· 18-Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:58:21 0 0.00 0.3337 

0.02 0.13 0.3322 

0.05 0.22 0.3321 

0.10 0.32 0.3321 

0.20 0.45 0.3319 

0.50 0.71 0.3318 

1.00 1.00 0.3317 

1.50 1.22 0.3316 

2.00 1.41 0.3315 

4.0 2.00 0.3314 

6.0 2.45 0.3313 

10.0 3.16 0.3313 

16.0 4.00 0.3312 

30 0.3311 

60 0.3310 

120 0.3309 

240 0.3309 

480 0.3307 

960 0.3306 

1432 0.3306 

0.3350 

0.3340 -c 
:::. 
Cl 0.3330 .5 
'C cu 
Q) 

a: 0.3320 
~ 
c 

0.3310 

Con 15 R10008015.xls 

for ASTM D2435, method B 

Apparatus No.: C7 

Sample No.: S3 

Load (psf): 1990 

0.3350 I 
I I I 

I 
I I I 

0.3340 I 
I I I 

I 

- 0.3330 I 

c 
:::. 
Cl c 0.3320 
:0 -4-f-:r"'-
cu I 
Q) I I I 

a: 0.3310 I 
I I I 

a; 
i:3 

I 
I I I 

0.3300 I 

I 

I 

0.3290 

I 
I I 

I 0.3280 
0.00 

do= 0.3324 

d90= __ _ !90= 

d100= __ _ 

dl= 0.3306 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

Stage Number: 3 Curves by: TJO 

Depth (ft.) 15.0 

Zero Reading: 0.3347 

I 
I 

I 

I 

I 

I 
I I 

I 
I I 

I I 
I I 

I 
I 

I 
I 

I 

I 

-
I 

I 

I 
I I 

I 
I I 

I I 
I I 

I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50= __ _ 

!50= min !50= min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-008 

Date: 19-Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:51:16 0 0.00 0.3306 

0.02 0.13 0.3277 

0.05 0.22 0.3273 

0.10 0.32 0.3270 

0.20 0.45 0.3267 

0.50 0.71 0.3261 

1.00 1.00 0.3257 

1.50 1.22 0.3254 

2.00 1.41 0.3252 

4.0 2.00 0.3247 

6.0 2.45 0.3244 

10.0 3.16 0.3241 

16.0 4.00 0.3239 

30 0.3237 

60 0.3235 

120 0.3233 

240 0.3231 

509 0.3229 

0.3310 

0.3290 -r:: 
::::. 
C'l 0.3270 r:: 
:0 
«< 
Q) 

a: 0.3250 
"i 
c 

0.3230 

Con 15 R10008015.xls 

for ASTM D2435, method B 

Apparatus No.: C7 Stage Number: 4 Curves by: TJO 

Sample No.: S3 Depth (ft.) 15.0 

Load (psf): 4161 Zero Reading: 0.3347 

0.3310 
I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I 

0.3290 
I I I I I I I I I 

I I I I I I I 

I I I I ! I I -r:: ::::. 
I I I I ; I I I 

'!\.I I I 
I I I I I 

Cl 0.3270 r:: 
I '!\I I 

I I I I I 
I I I I I I I 

"tJ 
I I 

'I I I I I 

«< 
Q) 

I I .,..., I I I I 

a: 
"i 
c 

I I 
I 

0.3250 
:I I 

I 

I I 

I I 

I I I 

0.3230 I I I 

I I I 

I I I 

I I I 

I I I 

I I I 
0.3210 

0.00 

do= 0.3282 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

d90 = !90 = ---
d100 = 0.3240 

df= 0.3229 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

-.....L I I 

1 ..... lloo.. I 

I --.. I 

I I -..._ I 

I I I 
I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

min 

square root 

d50 = ---
!50= min 

log time 

d50 = 0.3261 

!50= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;;3;...;.0..;.9..;..89.;;..8.;;..3;;..;0;..._ __ _ Apparatus No.: C7 Stage Number: 5 

Boring No.: ..;.R.;;..-..;..10.;;..-...;;0...;;0...;;.8 ___ _ 

D 9A ate: 1 - ug-10 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

17:20:55 0 0.00 0.3229 

0.02 0.13 0.3186 

0.05 0.22 0.3179 

0.10 0.32 0.3175 

0.20 0.45 0.3171 

0.50 0.71 0.3164 

1.00 1.00 0.3157 

1.50 1.22 0.3152 

2.00 1.41 0.3149 

4.0 2.00 0.3141 

6.0 2.45 0.3137 

10.0 3.16 0.3131 

16.0 4.00 0.3128 

Sample No.: S3 

Load (psf): 8501 

-c: 
:::.. 
C) 
c: 
"C 

m a: 
iii 
i5 

0.3230 

0.3210 

II 

0.3190 
I I 

I 

I I 

0.3170 I 

0.3150 

0.3130 
I I 

I I 

I I 

0.3110 I I 

I 

0.3090 
0.00 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Depth (ft.) 15.0 

Zero Reading: 0.3347 

I 

I 

I 

I I 
I 

I I 
I I 

I I 
I I 

I I 
I I I 

I 
I I I -
I 

I 

I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I I 

I 

1.00 2.00 

Curves by: TJO 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.3124 Square Root Time (min o.s) 

60 0.3121 

120 0.3118 

240 0.3116 

480 0.3114 

966 0.3111 

0.3230 

0.3210 

-c: 0.3190 :::.. 
C) 

.5 0.3170 
"C 

m 
0.3150 a: 

iii 
i5 0.3130 

0.3110 

Con 15 R10008015.xls 

do= 0.3194 

d90= __ _ 

d100 = 0.3126 

df = 0.3111 

Page 10 

!90 = min 

square root 

d50= __ _ 

!50= min 

log time 

d50= 0.3160 

!50= min 

URS 



Time 

9:27:11 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 --------
Boring No.: _R_-_1o_-_o_o_8 ___ _ 

Date· 20-Aug-1 0 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3111 

0.02 0.13 0.3060 

0.05 0.22 0.3055 

0.10 0.32 0.3053 

0.20 0.45 0.3047 

0.50 0.71 0.3037 

1.00 1.00 0.3027 

1.50 1.22 0.3020 

2.00 1.41 0.3015 

4.0 2.00 0.3000 

6.0 2.45 0.2992 

10.0 3.16 0.2982 

16.0 4.00 0.2974 

Apparatus No.: C7 

Sample No.: S3 

Load (psf): 17183 

-c 
:::. 
C'l c 
:0 
I'll 
Q) 

a: 
ca 
c 

0.3120 I I I 

I lj 

I 
I I 

I I I 
I 0.3070 

. ..__ 
I I~ 
I I 

0.3020 I 

I 

I I 

I 
I 

I I 0.2970 
I 

I 

I 

I 
0.2920 

I 

II 

I 

0.2870 I 

I I 

I 
I 

I I 
0.2820 

0.00 

I 

I I 

I I 

I 

I I 

I 

I I 

I I 

I I 

I 

I I 

I I 

I 

I I 

I 

Stage Number: 6 

Depth (ft.) 15.0 

Zero Reading: 0.3347 

I I 
I 

I I I 

I I I 

I 
I I 

I I 

I I .,...., I 

I ..... I 

I -.... I - I 
I I ---.... 

I I I 

I I 
I 

I I I 

I I I 

I 
I I i 

I I I 

I I 
I 

I I 

I I I 

I 
I I 

I I I 

I I 
I 

1.00 2.00 

Curves by: TJO 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I" ··-

I 

I 

I 

I 

3.00 4.00 

30 0.2947 Square Root Time (min o.s) 

60 0.2936 

120 0.2930 

240 0.2925 

480 0.2920 

960 0.2916 

1440 0.2914 

2880 0.2911 

4356 0.2908 

0.3120 

0.3070 

-c 
:::. 0.3020 
C'l c 
"0 0.2970 I'll 
Q) 

a: 
ca 0.2920 c 

0.2870 

Con 15 R10008015.xls 

do= 0.3067 

d90= __ _ 

d100 = 0.2935 

df= 0.2908 

Page 11 

!90= min 

square root 

d50= __ _ 

!50= min 

log time 

d50 = 0.3001 

!50= min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-008 

Date: 23-Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:04:16 0 0.00 0.2908 

0.02 0.13 0.2854 

0.05 0.22 0.2849 

0.10 0.32 0.2845 

0.20 0.45 0.2838 

0.50 0.71 0.2824 

1.00 1.00 0.2809 

1.50 1.22 0.2798 

2.00 1.41 0.2789 

4.0 2.00 0.2764 

6.0 2.45 0.2748 

10.0 3.16 0.2727 

16.0 4.00 0.2708 

30 0.2688 

60 0.2671 

120 0.2658 

240 0.2648 

480 0.2639 

960 0.2632 

1383 0.2629 

0.2920 

0.2870 

- 0.2820 c 
::;.. 

C) 0.2770 
c 
"C 0.2720 as 
Q) 

a: 
iU 0.2670 

i5 
0.2620 

0.2570 

Con 15 R10008015.xls 

for ASTM D2435, method B 

Apparatus No.: C7 

Sample No.: S3 

Load (psf): 34545 

0.2920 
I 

0.2870 I 

0.2820 -c 
::;.. 

0.2770 C) 
c 
:c 

0.2720 as 
Q) 

a: 
iU 
i5 

0.2670 

0.2620 

I 

0.2570 

0.2520 
0.00 

do= 0.2862 

d90= ---
d1 00 = 0.2670 

df= 0.2629 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

190= 

I 

I 

I 

Stage Number: 7 Curves by: TJO 

Depth (ft.) 15.0 

Zero Reading: 0.3347 

I I 

I 
I 

I I 

I 

I 

-r-'' 
I 

,____ --
I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

min 

square root 

d50 = ---
!50= min 

log time 

d50 = 0.2766 

!50= min 

URS 



Time 

9:07:52 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;.3_0_98 __ 9-'8-'-3..;...0 ___ _ 

Boring No.: --R---_10-----00--8-------

Date· 24-Aug-10 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2629 

0.02 0.13 0.2589 

0.05 0.22 0.2584 

0.10 0.32 0.2581 

0.20 0.45 0.2575 

0.50 0.71 0.2562 

1.00 1.00 0.2548 

1.50 1.22 0.2536 

2.00 1.41 0.2527 

4.0 2.00 0.2499 

6.0 2.45 0.2479 

10.0 3.16 0.2451 

16.0 4.00 0.2421 

Apparatus No.: C7 

Sample No.: S3 

Load (psf): 69270 

0.2640 

0.2590 

0.2540 

:0 I I 

lB 0.2440 

a: 
(ij 0.2390 
0 

0.2340 

0.2290 

0.2240 
0.00 

I I 

Stage Number: 8 

Depth (ft.) 15.0 

Zero Reading: 0.3347 

1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2382 Square Root Time (min o.s) 

60 0.2347 

120 0.2322 

240 0.2304 

480 0.2292 

960 0.2282 

1461 0.2277 

0.2640 

0.2590 

- 0.2540 c: 
:::. 
C"l 0.2490 
.5 , 

0.2440 co 
Q) 

a: 
~ 

0.2390 

c 
0.2340 

0.2290 

Con 15 R1 0008015.xls 

do= 0.2596 

d90= __ _ 

d100 = 0.2315 

df= 0.2277 
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!90= min 

square root 

d50= __ _ 

!50= min 

log time 

d50= 0.2456 

!50= min 

URS 



Time 

9:29:49 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: .:3:..::.0.:..98::..:9~8:..:.3.:..0 ___ _ 

Boring No.: ...:..R~-...:..;10:..-.:..00::..:8:..___ __ _ 

Date: 25-Aug-10 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2275 

0.02 0.13 0.2296 

0.05 0.22 0.2297 

0.10 0.32 0.2297 

0.20 0.45 0.2299 

0.50 0.71 0.2301 

1.00 1.00 0.2303 

1.50 1.22 0.2304 

2.00 1.41 0.2305 

4.0 2.00 0.2307 

6.0 2.45 0.2309 

10.0 3.16 0.2311 

16.0 4.00 0.2313 

Apparatus No.: C7 

Sample No.: S3 

Load (psf): 34545 

0.2360 

0.2350 

0.2340 

'2 0.2330 
::. 
g' 0.2320 

:0 
m a: 

0.2310 

iii 0.2300 

c 
0.2290 

0.2280 

0.2270 

0.2260 
0.00 

Stage Number: 9 

Depth (ft.) 15.0 

Zero Reading: 0.3347 

1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2315 Square Root Time (min o.s) 

60 0.2316 

120 0.2317 

312 0.2318 

0.2360 

0.2350 

0.2340 -c::: 0.2330 ::. 
C) 0.2320 c::: 
:0 0.2310 ca 
Cl) 
a: 0.2300 
iii 
c 0.2290 

0.2280 

0.2270 

Con 15 R10008015.xls 

do= 0.2295 

d90= __ _ 190= min 

d100= __ _ 

df= 0.2318 

Page 14 

square root 

d50= __ _ 

!50= min 

log time 

d50= ---
150= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;3;...;;0...;;.98.;;..;9~8;...;;3...;;.0 ___ _ 

Boring No.: ...;.R..;..-..;..1 0:..-...;;.00.;;..;8;;....__ __ _ 

Date· 25-Aug-10 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

14:41:55 0 0.00 0.2318 

0.02 0.13 0.2374 

0.05 0.22 0.2378 

0.10 0.32 0.2380 

0.20 0.45 0.2384 

0.50 0.71 0.2390 

1.00 1.00 0.2396 

1.50 1.22 0.2400 

2.00 1.41 0.2403 

4.0 2.00 0.2411 

6.0 2.45 0.2417 

10.0 3.16 0.2425 

16.0 4.00 0.2435 

30 0.2450 

60 0.2467 

120 0.2482 

240 0.2492 

480 0.2496 

1102 0.2499 

0.2550 

0.2500 -1: 
:::. 

"' 0.2450 1: 
'tJ ns 
G) 

a: 0.2400 
iii 
i5 

0.2350 

Con 15 R1 0008015.xls 

Apparatus No.: C7 

Sample No.: S3 

Load (psf): 8501 

0.2550 
I I I I 

I I I I 

I I I I 

I I I I 

I 1 I I 

I 1 I I 0.2500 
I 1 I I 

I I I 

I I: I -1: 
:::. 

I I I I 

I I I I "' 0.2450 
1: 

I I 

I I 
:s ns 

I I I I 

I: I I 

I I I 

G) 

a: 
iii 0.2400 

i5 I I l...iJitl"" .,. 
I 

I I I I 

I 1 I I 

I 1 I I 
0.2350 

II I I 

I I I I 

I I I I 

I I J I 
0.2300 

0.00 

do= 0.2369 

d90= ___ _ 

d100 = 0.2490 

df= 0.2499 
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t90 = 

Stage Number: 10 Curves by: T JO ----
Depth (ft.) 15.0 

Zero Reading: 0.3347 

I I 
I : 

I 
I I 

I I 

: I I I I 

: I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I -I I I I 

I I I I 

I I ~ :------f-+--I ·- I I 

I 

I 

I 

I 

J 

I I 

I : I 

T I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= ___ _ 

t50 = min 

log time 

d50= 0.2430 

!50= 13.0 min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-008 

Date· 26-Aug-1 0 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:04:32 0 0.00 0.2500 

0.02 0.13 0.2523 

0.05 0.22 0.2525 

0.10 0.32 0.2527 

0.20 0.45 0.2529 

0.50 0.71 0.2533 

1.00 1.00 0.2538 

1.50 1.22 0.2540 

2.00 1.41 0.2543 

4.0 2.00 0.2551 

6.0 2.45 0.2556 

10.0 3.16 0.2565 

16.0 4.00 0.2575 

30 0.2592 

60 0.2617 

120 0.2642 

240 0.2666 

480 0.2680 

960 0.2687 

1521 0.2691 

0.2750 

0.2700 -r:::: ::. 
C) 0.2650 r:::: 
:0 
«< 
Q) 
a: 0.2600 
iii c 

0.2550 

Con 15 R1 0008015.xls 

for ASTM D2435, method B 

Apparatus No.: C7 Stage Number: 11 CuNes by: TJO 

Sample No.: S3 Depth (ft.) 15.0 

Load (psf): 1990 Zero Reading: 0.3347 

0.2750 
I: I I I I I I I 

I; I I I I I I I 

I 1 I I I I I 

I 1 I I I I I 

I 1 I I I 
I 

I 1 I I ; I ; I 
0.2700 

I 1 I I I I I I 

I 1 I I I I I I 

I 1 I I I I I I I 

I 1 I I I I I I I 

I I I I I I I I 

-r:::: ::. 
C) 0.2650 
r:::: 

I I I I I I I I 

I I I I I I I I 
:0 
«< 

I I I I I I I I I 

I I I I I I I I 

; I I ; I I I I I 

Q) 
a: 
iii 0.2600 

c ; I I ; I I I I I 

I I I I I I I I -"' 
I I I I I I I -I 1 I I I I 

I 1 I I I I.......-
0.2550 

I 1 I I - I 

....-!"" 
I 1 I 

I 1 I 
0.2500 

0.00 

do= 0.2520 

I 

I 

d90= ___ _ !90= 

d100= ___ _ 

dl = 0.2691 
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I I 

I I I I 

I I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= ___ _ d50= ___ _ 

!50= min !50= min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-008 

Date· 27-Aug-10 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:25:57 0 0.00 0.2691 

0.02 0.13 0.2701 

0.05 0.22 0.2702 

0.10 0.32 0.2703 

0.20 0.45 0.2704 

0.50 0.71 0.2706 

1.00 1.00 0.2708 

1.50 1.22 0.2710 

2.00 1.41 0.2711 

4.0 2.00 0.2715 

6.0 2.45 0.2719 

10.0 3.16 0.2725 

16.0 4.00 0.2732 

30 0.2745 

60 0.2766 

120 0.2794 

240 0.2824 

480 0.2848 

1440 0.2870 

2880 0.2878 

4320 0.2882 

6134 0.2886 

0.2900 

0.2850 -r:: :::. 
C'l 0.2800 r:: 
:0 
ca 
Q) 

a: 0.2750 
iii 
Ci 

0.2700 

Con 15 R1 0008015.xls 

for ASTM D2435, method B 

Apparatus No.: C7 

Sample No.: S3 

Load (psf): 363 

0.2900 
I 1 I I 

I 1 I I 

I 1 I I 

II I I 

II I I 

I 1 I I 
0.2850 

I 1 I I 

I I I I 

II: I -r:: :::. 
II I 

I I I I 

I I I I 

Jl I J 
:I I 

I I I 

I I I 

C'l 0.2800 
.5 
'tJ ca 
Q) 

a: 
iii 0.2750 

Ci I: I I 

I 1 I I 

II I I 

0.2700 
I 1 I I 

I I I I 

I 1 I I 

II I I 

I II I 
0.2650 

0.00 

do= 0.2700 

d90= ___ _ 190= 

d100 = ---
dl= 0.2886 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Stage Number: 12 Curves by: TJO 

Depth (ft.) 15.0 

Zero Reading: 0.3347 

I I 

I I 

: I ; : 
: I ; I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I : I 

I : 
I I 

I I I 

I I I I 

I I I I 

I I I I 

I I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= ___ _ d50= ___ _ 

150= min 150= min 

URS 



Description:

Boring No.: Liquid Limit NA Specific Gravity 2.75 assumed

Sample No.: Plasticity Index NA Strain for Saturation 2.51 %

Depth ( ft | m) 25.0 7.62 Fines Content 63.7 % Water added at 67.0 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)

Initial 29.3 118.5 18.62 91.6 14.39 92.7 0.87 0.945 2.40

Final 28.3 123.6 19.41 96.4 15.14 99.8 0.78 0.893 2.27

Project Number:
Test Start Date:

SUBMITTED BY:

CONSOLIDATION TEST
ASTM D2435

I5&SR74 IC

R-10-008

S5

Dark olive gray sandy Clay (CH)

8/17/2010

30989830

Water 
Content 

(%)

2.412 6.126

Void 
Ratio

Saturation 
(%)

0.0

5.0

10.0

15.0

100 1000 10000 100000

Consolidation Stress (psf)
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Project Number: Boring No.: R-10-008

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 134.38
Mass of Dry Specimen, M5 (g) 103.89

Nominal Measured x Specimen Height, H (in) 0.945
Nominal x Measured Specimen Diameter, D (in) 2.412

Area of Specimen, A (in^2) 4.600
Volume of Specimen, V (cc) 70.79

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 118.5

Dry Unit Weight, DUW (pcf) 91.6
Void Ratio 0.780 0.870 0.778

Degree of Saturation, S (%) 92.7
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Reviewed by:
YS

8/17/10

0.891
0.948

123.6

0.13
133.25

2.75

2.412 2.420

134.38

2.506

81.5 99.8

2.75
118.5

0.945

0.892

23.11

I5&SR74 IC

FM

C6

0.946
0.945

0.945
0.941

96.3 96.4

4.569 4.600
70.79 67.31

29.35 28.26

0.894
0.891
0.895

0.945 0.893
0.052

N34

0.893

266.94 103.89 216.66
113.66 XXXXX 113.47

133.25
103.89 103.89

Dark olive gray sandy Clay (CH)

30989830

XXXXX s39
302.37 134.38 245.82

0.950

116.16
116.06

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of primary

R25

S5

25.0

Specimen Analysis Initial Trim Initial Spec. Final

0.10

353.10
218.72
134.38

351.84

rp10

0.055

357.15

0.893
Initial Final

TJO
YS

Con I5 R10008025.xls Page 1



Project Number: Boring No.: R-10-008

Project Name: I5&SR74 IC Sample No.: S5

Project Engineer: Apparatus No.: Depth (ft): 25.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

9.53
7.39

TJO

0.2734
0.2427

0.3140
0.2985

11.50

0.2962
0.74
2.26

-0.02
0.23
0.58
2.02

0.00
-0.22
-0.04
0.28

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

4.44
7.38

11.19

5.16

3.96
6.82
10.61

0.0102
0.0131

0.0000
0.0000
0.0000
0.0011
0.0061
0.0080

0.2006
0.2055

0.3223

0.278011009
22126

240

C6

0.9450.3256

FM

2672
5451

0.3277
0.3260
0.3219
0.3125

0.3255
0.3258

5451
1282

End of Increment

0.2480
0.2090

0.01

End of Duration End of Increment

8/31/100.2708

30989830

0.0163
0.0143
0.0106
0.0081
0.0060

44359
22126

Vertical Strain (%)Dial Reading (in)

588

67
240

0.3256

1282

End of Duration

0.2249
0.2476
0.2708

Con I5 R10008025.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-10-008

Project Name: I5&SR74 IC Sample No.: S5
Project Engineer: FM Depth (ft): 25.0

Apparatus No.: C6 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 25 0.945 0.3256 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 67 0.945 0.3256 XXXXX XXXXX XXXXX 0.3256 0.0000 XXXXX XXXXX XXXXX
1 0.25 240 0.948 0.3256 0.3264 0.3260 0.3255 0.3277 0.0000 XXXXX XXXXX XXXXX
2 0.50 588 0.946 0.3277 0.3267 0.3263 0.3258 0.3260 0.0000 XXXXX XXXXX XXXXX
3 1.00 1282 0.943 0.3260 0.3247 0.3235 0.3223 0.3219 0.0011 1.00 0.044 0.438
4 1.0 2672 0.940 0.3219 0.3196 0.3168 0.3140 0.3125 0.0061 1.80 0.024 0.242
5 4.0 5451 0.931 0.3125 0.3088 0.3037 0.2985 0.2962 0.0080 2.00 0.021 0.214
6 4.0 11009 0.919 0.2962 0.2913 0.2847 0.2780 0.2734 0.0102 2.00 0.021 0.208
7 8.0 22126 0.901 0.2734 0.2677 0.2579 0.2480 0.2427 0.0131 3.00 0.013 0.133
8 16.0 44359 0.875 0.2427 0.2378 0.2234 0.2090 0.2006 0.0163 3.50 0.011 0.108
9 -16.0 22126 0.894 0.2006 0.2030 XXXXX XXXXX 0.2055 0.0143 XXXXX XXXXX XXXXX
10 -12.0 5451 0.924 0.2055 0.2098 XXXXX XXXXX 0.2249 0.0106 5.00 0.008 0.084
11 -4.0 -1.0 1282 0.955 0.2249 0.2267 XXXXX XXXXX 0.2476 0.0081 XXXXX XXXXX XXXXX
12 -1.5 240 0.984 0.2476 0.2483 XXXXX XXXXX 0.2708 0.0060 XXXXX XXXXX XXXXX
13 240 XXXXX 0.2708 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
14 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 240 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 R10008025.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;;;3....;;.0..;;..98..;;..9;;..8;;..3;;..0 ___ _ Apparatus No.: C6 Stage Number: ---
Boring No.: ...;..R;_-1.;...;0;_-0.;;...0;...;8;..__ __ _ 

Date· 17 -Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

17:16:39 0 0.00 0.3256 

0.02 0.13 0.3261 

0.05 0.22 0.3263 

0.10 0.32 0.3255 

0.20 0.45 0.3255 

0.50 0.71 0.3257 

1.00 1.00 0.3261 

1.50 1.22 0.3263 

2.00 1.41 0.3265 

4.0 2.00 0.3272 

6.0 2.45 0.3277 

Sample No.: S5 Depth (ft.) 25.0 

Load (psf): 240 Zero Reading: 0.3256 

-r:::: :::.. 
C) 
r:::: 

"'C 
CIS 
Cl) 

a: 
Cii 
i5 

0.3280 

0.3275 

0.3270 I 

0.3265 
I 

0.3260 

I 

0.3255 

0.3250 

0.3245 

0.3240 
0.00 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 
I 

I 

I 

I 

I I 
I 

I 

I 

I 

I 

I 

I 

I 

1.00 2.00 

Curves by: T JO 

I 

I 

I 

I 

3.00 4.00 

Square Root Time (min o.s) 

do= 0.3264 

d90= __ _ 

d100= ---
df= ---

0.3280 

0.3275 

- 0.3270 
r:::: 
:::.. 
C) 0.3265 
r:::: 
:c 0.3260 CIS 
Cl) 

a: 
Cii 0.3255 

i5 
0.3250 

0.3245 

Con 15 R10008025.xls Page 6 

square root 

190= min d50= __ _ 

!50= min 

log time 

d50 = ---
150= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;;3..;;..09;..;8;;...;9....;;8..;;..30;..;.. __ _ Apparatus No.: C6 Stage Number: 2 

Boring No.: ...;..R;....-1.;...;0;....-0.;;...;0;;...;8;..__ __ _ 

Date: 17-Aug-1 0 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

17:23:24 0 0.00 0.3278 

0.02 0.13 0.3265 

0.05 0.22 0.3264 

0.10 0.32 0.3263 

0.20 0.45 0.3261 

0.50 0.71 0.3260 

1.00 1.00 0.3259 

1.50 1.22 0.3258 

2.00 1.41 0.3258 

4.0 2.00 0.3258 

6.0 2.45 0.3258 

10.0 3.16 0.3258 

16.0 4.00 0.3258 

Sample No.: S5 

Load (psf): 588 

0.3280 I 

I 
I I 

0.3275 
I 

I 
I I 0.3270 -c: 

I 
I I 

::.. 
0.3265 0) 

c: 
:0 

0.3260 co 
Q) I a: 

I 

iii 0.3255 
i5 

0.3250 I 
I I 

0.3245 
:-{-,-..~ 

0.3240 
0.00 

I 
I 

I 

Depth (ft.) 25.0 

Zero Reading: 0.3256 

I 

I 

-

I 

I 

I 

1.00 2.00 

Curves by: TJO 

I 

-t-

I 

I 

3.00 4.00 

30 0.3259 Square Root Time (min o.s) 

79 0.3259 

do= 0.3267 

d90 = ---
dJOO= __ _ 

df= 0.3260 

0.3280 

0.3275 

- 0.3270 c: 
::.. 
0) 0.3265 
.5 
"0 0.3260 co 
Q) 

a: 
~ 

0.3255 

c 
0.3250 

0.3245 

Con 15 R10008025.xls Page 7 

190= min 

square root 

d50 = ---
150= min 

log time 

d50= __ _ 

150= min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-008 

Date· 17 -Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

18:42:32 0 0.00 0.3260 

0.02 0.13 0.3244 

0.05 0.22 0.3242 

0.10 0.32 0.3241 

0.20 0.45 0.3239 

0.50 0.71 0.3237 

1.00 1.00 0.3235 

1.50 1.22 0.3234 

2.00 1.41 0.3234 

4.0 2.00 0.3232 

6.0 2.45 0.3230 

10.0 3.16 0.3229 

16.0 4.00 0.3228 

30 0.3226 

60 0.3225 

120 0.3223 

240 0.3222 

480 0.3221 

960 0.3219 

1331 0.3219 

0.3280 

0.3260 -s:::: 
;:.. 

C) 0.3240 s:::: 
:0 cu 
Q) 

a: 0.3220 ca 
c 

0.3200 

Con 15 R10008025.xls 

for ASTM D2435, method B 

Apparatus No.: C6 

Sample No.: S5 

Load (psf): 1282 

0.3280 I I I I I 

I I I I I 

I I I I 

I I I I 

I 
I 

I I I 

I 
I I I 0.3260 

I I I 

I I 

I I 
I 

i'oO.. I I 

-s:::: 
;:.. 

I I I .......... C) 0.3240 
s:::: 
:0 I I 

cu I I 

I I 

I I 

I I 

Q) 

a: 
ca 0.3220 

c I I 

I I 

I I 

I 

0.3200 I 

I 

I 

I 

I 0.3180 
0.00 

do= 0.3247 

d90= ___ _ 

d100 = 0.3223 

df = 0.3219 

Page 8 

I I 

I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I 

I 

190= 

Stage Number: 3 Curves by: TJO 

Depth (ft.) 25.0 

Zero Reading: 0.3256 

I I I I 

I I I 

I I 

I I 

I I 
I 

I I I 
I I I 
I I I 
I 

I I I 
I 

I I I 

I I I 

I I 

I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I 

I I 

I I 

I I 
I 

I I I 
I I I 
I I I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= ___ _ 

150 = min 

log time 

d50 = 0.3235 

150 = min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;3;....;0;.;;;9.;;;8.;;.98.;:;.3.;:;.0;;...._ __ _ Apparatus No.: C6 Stage Number: 4 

Boring No.: ..:.R..:....·..:....1 0:..·.;:;.00..:....8:;._ __ _ 

Date: 18-Aug-1 0 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

16:54:53 0 0.00 0.3219 

0.02 0.13 0.3191 

0.05 0.22 0.3187 

0.10 0.32 0.3184 

0.20 0.45 0.3181 

0.50 0.71 0.3176 

1.00 1.00 0.3172 

1.50 1.22 0.3169 

2.00 1.41 0.3167 

4.0 2.00 0.3160 

6.0 2.45 0.3156 

8.0 2.83 0.3153 

16.0 4.00 0.3146 

Sample No.: S5 Depth (ft.) 25.0 

Load (psf): 2672 Zero Reading: 0.3256 

0.3220 I I I I 

I I I I 

I I I I I 

I I I I 

0.3200 
I I I 

I I I I 

I I I I I I 

' I I I - I~ I I I 

c 11"ooi. I I 0.3180 ::,:.. 
C) 

1 
I I 1........__ I I 

I I: I I 

c 
"C 
ca 
Q) 
a: 
iU 
c 

0.3160 
I 

I 

I 

0.3140 
I 

I 

0.3120 I 

I 

I 0.3100 
0.00 

I I 

I I 

I 
I 

I I I 

I I 

I I 

I I 

I 

I I I 

I 
I 

I I I 

I I 

! 
I 

I ~· I 
I .,..,; I 

I - I 
I I -I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 

I I 
I I 

I I 

1.00 2.00 

Curves by: _T.....;J;...O_ 

I 

I 

I 

I 

I 

I 

I 

I 

I -
I 

-I 

I 

I 

I 

3.00 4.00 

30 0.3141 Square Root Time (min o.s) 

60 0.3137 

120 0.3133 

240 0.3130 

480 0.3128 

990 0.3125 

0.3220 

0.3200 -c 
::,:.. 0.3180 
C') 
c 

"C 0.3160 ca 
Q) 
a: 
iU 0.3140 c 

0.3120 

Con 15 R10008025.xls 

do= 0.3196 

d90= __ _ 

d100= 0.3140 

df= 0.3125 

Page 9 

190 = min 

square root 

d50= __ _ 

150 = min 

log time 

d50 = 0.3168 

150= min 

URS 



Time 

9:26:10 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: R-10-008 _....;........;.... ___ _ 
D 19 A 10 ate: - ug-

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3125 

0.02 0.13 0.3079 

0.05 0.22 0.3072 

0.10 0.32 0.3067 

0.20 0.45 0.3062 

0.50 0.71 0.3053 

1.00 1.00 0"3046 

1.50 1.22 0.3041 

2.00 1.41 0.3037 

4.0 2.00 0.3026 

6.0 2.45 0.3018 

10.0 3.16 0.3008 

16.0 4.00 0.2999 

Apparatus No.: C6 Stage Number: 5 

Sample No.: S5 Depth (ft.) 25.0 

Load (psf): 5451 Zero Reading: 0.3256 

0.3110 

0.3090 

-g 0.3070 
C') 
c :0 0.3050 

m a: 0.3030 

iii 
c 0.3010 

0.2990 

0.2970 

0.2950 
0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2990 Square Root Time (min o.s) 

60 0.2983 

120 0.2977 

240 0.2972 

480 0.2967 

960 0.2964 

1429 0.2962 

0.3130 

0.3110 

0.3090 -c 
:::.. 0.3070 
C') 
c 0.3050 
'tJ 

m 0.3030 a: 
~ 0.3010 c 

0.2990 

0.2970 

Con 15 R10008025.xls 

do= 0.3088 

d90= __ _ 

d100 = 0.2985 

df= 0.2962 

Page 10 

190= min 

square root 

d50= __ _ 

150= min 

log time 

d50= 0.3036 

150= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ....;3;...;;0..;;.9..;;.89..;;.8;;..;3;;...;0;__ __ _ Apparatus No.: C6 Stage Number: 6 

Boring No.: ..;.R.;..-...:.10..;;.-....:;0..;;.0..;;.8 ___ _ Sample No.: S5 Depth (ft.) 25.0 

Date: 20-Aug-1 0 Load (psf): 11 009 Zero Reading: 0.3256 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:15:59 0 0.00 0.2962 

0.02 0.13 0.2903 

0.05 0.22 0.2895 -c: 
0.10 0.32 0.2892 :.:,.. 

C) 

0.20 0.45 0.2884 .5 
'0 

0.50 0.71 0.2872 as 
Q) 

a: 
1.00 1.00 0.2861 iii 
1.50 1.22 0.2854 i5 

2.00 1.41 0.2848 

4.0 2.00 0.2832 

6.0 2.45 0.2822 

10.0 3.16 0.2814 

16.0 4.00 0.2797 

0.2980 I I I I 
I I I 

I I 

I I I I 

0.2930 
I I I I I 

I I 

i I I I .. I I I 

I ..... 

0.2880 I :""'L I 

I 

I I 

I 

0.2830 
I 

II 

I 

I 

0.2780 I I 

I 

I I 

I 

0.2730 I 

I I 

I 
I 

I I 
0.2680 

0.00 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1._ I 

I 1-- --I I I 

I I 

I 

I I I 

I I 

I 

I I 

I 

I I I 

I I 

I I I 

I I 

1.00 

I 

I I 

I 
I 

I 

i I 

I 

I I 

I 

I ,_ I 

I 

I I 

I 

I 

I I 

I 

I I 

I 

I 

I I 

I 

2.00 

Curves by: TJO 

I 

I 

I 

I 

I 

I 

I 

I -I 

I 

I 

I 

I 

3.00 4.00 

30 0.2785 Square Root Time (min o.s) 

60 0.2775 

120 0.2767 

240 0.2759 

480 0.2753 

960 0.2747 

1440 0.2744 

2880 0.2738 

4356 0.2734 

0.2980 

0.2930 -c: 
:.:,.. 0.2880 
C) 

.5 
'0 0.2830 as 
Q) 

a: 
iii 0.2780 i5 

0.2730 

Con 15 R10008025.xls 

do= 0.2913 

d90= ---
d!OO = 0.2780 

df= 0.2734 

Page 11 

190= min 

square root 

d50= ---
!50= min 

log time 

d50= 0.2846 

150= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..;:;3..;..09.;..;8;;...;9..;;;8..;..30~---

Boring No.: ...:..R;...-1.;..;0;...-0;:.;0:..:8;...._ __ _ 

Date: 23-Aug-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:52:52 0 0.00 0.2733 

0.02 0.13 0.2665 

0.05 0.22 0.2655 

0.10 0.32 0.2651 

0.20 0.45 0.2641 

0.50 0.71 0.2625 

1.00 1.00 0.2609 

1.50 1.22 0.2598 

2.00 1.41 0.2589 

4.0 2.00 0.2564 

6.0 2.45 0.2548 

8.0 2.83 0.2536 

16.0 4.00 0.2510 

30 0.2492 

60 0.2476 

120 0.2464 

240 0.2452 

480 0.2441 

960 0.2432 

1383 0.2427 

0.2740 

0.2690 

- 0.2640 
1: 
:.:. 
en 0.2590 
1: 
:0 0.2540 «< 
Cl) 
a: 
a; 0.2490 

c 
0.2440 

0.2390 

Con 15 R10008025.xls 

Apparatus No.: C6 

Sample No.: S5 

Load (psf): 22126 

0.2740 

I 

0.2690 

0.2640 I -1: 
:.:. 

0.2590 en 
I 

.5 
'0 
«< 0.2540 
Cl) 

a: I I 

iii 0.2490 c 
I 

0.2440 

0.2390 I I 

0.2340 
0.00 

do= 0.2677 

d90= ---
d100 = 0.2480 

dl= 0.2427 

Page 12 

I I 

I I 

I 

I I 

190 = 

I 

I 

I 

Stage Number: 7 Curves by: TJO 

Depth (ft.) 25.0 

Zero Reading: 0.3256 

I I 

I I 

I 

I 

I 

I 

.-----
I 

I I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
150= min 

log time 

d50= 0.2579 

150= min 

URS 



Time 

8:56:05 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;.3...;..09.;...8;...;9....;.8_30 ___ _ 

Boring No.: ...;..R;...-1.;..;0;...-0.;.0;...;8....;... __ _ 

D 24 A 10 ate: - ug-

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2427 

0.02 0.13 0.2364 

0.05 0.22 0.2353 

0.10 0.32 0.2348 

0.20 0.45 0.2336 

0.50 0.71 0.2315 

1.00 1.00 0.2294 

1.50 1.22 0.2279 

2.00 1.41 0.2266 

4.0 2.00 0.2229 

6.0 2.45 0.2204 

10.0 3.16 0.2170 

16.0 4.00 0.2140 

Apparatus No.: C6 

Sample No.: S5 

Load (psf): 44359 

0.2390 

0.2340 

'2 0.2290 
::.. 
C) 0.2240 
.5 
"C 

:3 0.2190 

a: 
iii 0.2140 

c 
0.2090 

0.2040 

0.1990 

0.1940 
0.00 

Stage Number: 8 

Depth (ft.) 25.0 

Zero Reading: 0.3256 

1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2107 Square Root Time (min o.5) 

60 0.2080 

120 0.2061 

240 0.2043 

480 0.2027 

960 0.2013 

1466 0.2006 

0.2440 

0.2390 

0.2340 -r::::: 0.2290 ::.. 
C) 0.2240 
r::::: 

"C 0.2190 C'CI 
Cl) 

a: 0.2140 
iii 
c 0.2090 

0.2040 

0.1990 

Con 15 R1 0008025.xls 

do= 0.2378 

d90= __ _ 

d100 = 0.2090 

df= 0.2006 

Page 13 

190= min 

square root 

d50= __ _ 

150= min 

log time 

d50= 0.2234 

150= min 

URS 



Time 

9:23:05 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;;3...;;.0.;;..98;;..;9;...;;8...;;.3.;;..0 ___ _ 

Boring No.: ..:..R.:..·.:....:10:...·.;;..00;;..;8;....._ __ _ 

Date: 25-Aug-1 0 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2006 

0.02 0.13 0.2032 

0.05 0.22 0.2034 

0.10 0.32 0.2035 

0.20 0.45 0.2037 

0.50 0.71 0.2040 

1 "00 1.00 0.2042 

1.50 1.22 0.2043 

2.00 1.41 0.2045 

4.0 2.00 0.2047 

6.0 2.45 0.2049 

10.0 3.16 0.2050 

16.0 4.00 0.2051 

Apparatus No.: C6 

Sample No.: S5 

Load (psf): 22126 

0.2100 

0.2090 

0.2080 

'2 0.2070 
:.:. 
g' 0.2060 

:0 
m a: 

0.2050 

iii 0.2040 

c 
0.2030 

0.2020 

0.2010 

0.2000 
0.00 

Stage Number: 9 

Depth (ft.) 25.0 

Zero Reading: 0.3256 

1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2052 Square Root Time (min o.s) 

60 0.2053 

120 0.2054 

240 0.2055 

300 0.2055 

0.2100 

0.2090 

0.2080 -s:: 0.2070 :.:. 
C) 0.2060 .5 
'tJ 0.2050 m a: 0.2040 
]i 
c 0.2030 

0.2020 

0.2010 

Con 15 R10008025.xls 

do= 0.2030 

d90= ---
d!OO= __ _ 

df= 0.2055 
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190= min 

square root log time 

d50= __ _ d50= __ _ 

!50= min 150= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;3_0_9_89_8_3_0 ___ _ Apparatus No.: C6 Stage Number: 10 

Boring No.: ...:..R...:...-...:..10..;..-...;0...:..0...:...8 ___ _ Sample No.: S5 Depth (ft.) 25.0 

Date· 25-Aug-1 0 Load (psf): 5451 Zero Reading: 0.3256 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

14:22:56 0 0.00 0.2055 

0.02 0.13 0.2105 

0.05 0.22 0.2111 -1: 
0.10 0.32 0.2114 :::. 

C) 

0.20 0.45 0.2119 .5 
"0 

0.50 0.71 0.2128 a! a: 
1.00 1.00 0.2137 (ij 

1.50 1.22 0.2143 c 
2.00 1.41 0.2148 

4.0 2.00 0.2163 

6.0 2.45 0.2173 

10.0 3.16 0.2187 

16.0 4.00 0.2201 

0.2300 II I I 

I I I I I 

I I I I I 

I I : I 

I I : I 

I I I 
0.2250 

I I I I 

I I I I 

I 1 I I I 

I 1 I I I 

II I I I 0.2200 
I 1 I I 

I 1 I I 

I 1 I I 

I 1 I I I 
II I I I 

0.2150 
II I I""""' II I,.,.,. 

I~ ~ 
I 

I I 
0.2100 

I I 

I I 

I: I 

l.ll 0.2050 
0.00 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1.00 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I : I 

: 
I 

I 

I I ,_,-
I I ,- I 

I I 
...,..,.... 

I 

~ I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I l I 

2.00 

Curves by: T JO ---

I 

I 

I 

I 

I 

I 

I 

I 

: 
I --~ 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.2217 Square Root Time {min o.s) 

60 0.2230 

120 0.2238 

240 0.2242 

480 0.2245 

1115 0.2249 

0.2300 

0.2250 -1: 
:::. 
C) 0.2200 1: 
:a 

C'CI 
G) 

a: 0.2150 
iij 
c 

0.2100 

Con 15 R10008025.xls 

do= 0.2098 

d90= ___ _ 

d100 = 0.2235 

df= 0.2249 

Page 15 

!90= min 

square root 

d50= ___ _ 

!50= min 

log time 

d50 = 0.2167 

!50= min 

URS 



Time 

8:58:53 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_9_89_8_3_0 ___ _ 

Boring No.: R-10-008 --------
D t 26 A 10 ae: - ug-

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2249 

0.02 0.13 0.2271 

0.05 0.22 0.2275 

0.10 0.32 0.2276 

0.20 0.45 0.2280 

0.50 0.71 0.2287 

1.00 1.00 0.2294 

1.50 1.22 0.2299 

2.00 1.41 0.2303 

4.0 2.00 0.2315 

6.0 2.45 0.2325 

10.0 3.16 0.2339 

16.0 4.00 0.2355 

Apparatus No.: C6 Stage Number: 11 

Sample No.: S5 Depth (ft.) 25.0 

Load (psf): 1282 Zero Reading: 0.3256 

-s:::: ::. 
C) 

.5 
"tJ 
CIS 
Cl) 
a: 
iii 
c 

0.2500 
I 

I I 

I I I 

I 

0.2450 
I 

I I 

I I 

I 
I 

0.2400 
I I I 

I 

I I 

I I 

0.2350 I 
I 

I I I 

j I 

0.2300 
I I 

I I 

I 

!-." 
I I 

0.2250 I 

I 

I I 

0.2200 
0.00 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I I I 

I I I 

I I 

I I I 

I I I 

I 
I 

I I I 

I I I 

I I 

I I I 

I I I 

I 
I 

I I I 

I I I 

I I 

I I -' I I 

I __... - I -. I I I 

I I I 

' 
I 

I I I 

I I I 

I 
I 

I I I 

I 

1.00 2.00 

Curves by: T JO 

I 

I 

I 

I 

I 

I 

I 

I 

I --
I 

I 

I 

I 

I 

3.00 4.00 

30 0.2380 Square Root Time (min o.s) 

60 0.2411 

120 0.2437 

240 0.2453 do= 0.2267 square root log time 

480 0.2464 d90= ___ _ 190= min d50= ___ _ d50= ___ _ 

960 0.2471 d100= ___ _ 150= min 150= min 

1542 0.2476 dl= 0.2476 

0.2500 

0.2450 -s:::: ::. 0.2400 
C) 
s:::: 

"tJ 0.2350 CIS 
Cl) 

a: 
iii 0.2300 c 

0.2250 

Con 15 R10008025.xls Page 16 URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;;3...;;;0...;.9...;.89.;;..8.;;..3;;..;0 ___ _ Apparatus No.: C6 Stage Number: 12 

Boring No.: ...;..R,;.,.-..;...1 0;;...-..;;..00;;..;8;....... __ _ Sample No.: S5 Depth (ft.) 25.0 

Date: 27-Aug-10 Load (psf): 240 Zero Reading: 0.3256 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:41:48 0 0.00 0.2476 

0.02 0.13 0.2485 

0.05 0.22 0.2486 -c 
0.10 0.32 0.2487 ::.. 

01 
0.20 0.45 0.2489 .5 

"C 

0.50 0.71 0.2493 C'CS 
Cl) 
a: 

1.00 1.00 0.2497 cu 
1.50 1.22 0.2500 c 
2.00 1.41 0.2502 

4.0 2.00 0.2510 

6.0 2.45 0.2516 

10.0 3.16 0.2525 

16.0 4.00 0.2537 

0.2750 
I 

I 

I I 

I I 

0.2700 I I 

I I I 

I 
I 

0.2650 
I I 

I I 

I 
I I 

II I 

0.2600 I 
I 

I I 

II 

I 

0.2550 
I I 

I I I 
I 

I 

I I 

0.2500 II 

I 

.......r 
I I 

0.2450 
0.00 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I I I 

I I I 

I 
I 

I I 

I 
I 

I I I 

I I I 

I 
I 

I I I 

I K I 

I I I 

I I I 

I 
I 

I I 

I 
I 

I I I 

I I I 

I 

I I 

I I 
I 

I I I 

I I 

1.00 2.00 

Curves by: _T;...;J....;;O_ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.2555 Square Root Time {min o.s) 

60 0.2582 

120 0.2612 

240 0.2641 do= 0.2483 square root log time 

480 0.2664 d50= ___ _ d90= --- 190= min d50= ---
1440 0.2688 d100= 150= min 150 = min ---
2880 0.2698 dl= 0.2708 

4320 0.2704 

6126 0.2708 

0.2750 

0.2700 

-c 
::.. 0.2650 
C'l 
.5 
"C 0.2600 C'CS 
Cl) 

a: 
cu 0.2550 c 

0.2500 

Con 15 R10008025.xls Page 17 URS 



Description:

Boring No.: Liquid Limit 26 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 10 % Strain for Saturation 1.33 %

Depth ( ft | m) 25.0 7.62 Fines Content 74.0 % Water added at 67.0 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)

Initial 18.1 132.4 20.80 112.1 17.60 94.2 0.53 0.896 2.28

Final 16.1 136.4 21.43 117.5 18.45 96.6 0.46 0.855 2.17

Project Number:
Test Start Date:

SUBMITTED BY:

2.419 6.144

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I5 & SR74 IC

R-10-009

5

Very dark gray Clay with sand (CL)

9/7/2010

30989830

Water 
Content 

(%)

0.0

5.0

10.0

15.0

100 1000 10000 100000

Consolidation Stress (psf)

V
er

ti
ca

l S
tr

ai
n

 (
%

)

@BCL@B40414DF.xls



Project Number: Boring No.: R-10-009

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 143.06
Mass of Dry Specimen, M5 (g) 121.09

Nominal Measured x Specimen Height, H (in) 0.896
Nominal x Measured Specimen Diameter, D (in) 2.419

Area of Specimen, A (in^2) 4.596
Volume of Specimen, V (cc) 67.46

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 132.4

Dry Unit Weight, DUW (pcf) 112.1
Void Ratio 0.526 0.529 0.459

Degree of Saturation, S (%) 94.2
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Reviewed by:
TJO
YS

0.856
Initial Final

Final

0.053

373.7

rp4
115.39
115.21

Specimen Analysis Initial Trim Initial Spec.

R20

5

25.0

Very dark gray Clay with sand (CL)

30989830

0.18

362.20
219.14
143.06

359.55

XXXXX s43
390.00 143.06 197.26

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

0.855

351.86 121.09 181.12
138.17 XXXXX 81.03

140.62
121.09 121.09

18.14 16.13

0.857
0.850
0.859

0.896 0.855
0.041

X35

112.3 117.5

4.596 4.596
67.46 64.36

0.896

0.851

17.85

I5 & SR74 IC

FM

C7

0.897
0.895

0.898
0.894
0.895

2.419 2.419

143.06

1.327

93.4 96.6

YS
9/7/10

0.843
0.907

136.4

0.21
140.62

2.75 2.75
132.4

Con I5 R10009 025.xls Page 1



Project Number: Boring No.: R-10-009

Project Name: I5 & SR74 IC Sample No.: 5

Project Engineer: Apparatus No.: Depth (ft): 25.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

1276

End of Duration

0.2659
0.2737
0.2846
0.2981

88313

Vertical Strain (%)Dial Reading (in)

585

67
240

0.3667

0.0155
0.0177
0.0167
0.0133
0.0098
0.0073

44104

30989830

9/30/10

44104
10947

End of Duration End of Increment

2658
5421
10947
21999

C7

0.8960.3667

FM

End of Increment

0.3100

2658
585
67

0.3280

0.2690
0.2874
0.2636

0.3663
0.3639
0.3587
0.3505

0.3600

0.2910

0.3142

0.3142

0.0000
0.0007
0.0025
0.0045
0.0065
0.0086
0.0110
0.0134

0.0053

6.72
8.93

0.00
-0.03
0.03
0.390.25

0.92
1.89

3.32
5.03

3.09
4.83

0.3260
0.3082

0.3520
0.3412

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3394
1.08
2.09

6.84

7.12

5.27

9.53

8.07

TJO

Normal Stress 
(psf)

Compressibility 
Correction (in)

9.39
8.90

Con I5 R10009 025.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-10-009

Project Name: I5 & SR74 IC Sample No.: 5
Project Engineer: FM Depth (ft): 25.0

Apparatus No.: C7 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.896 0.3667 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 67 0.896 0.3667 XXXXX XXXXX XXXXX 0.3667 0.0000 XXXXX XXXXX XXXXX
1 0.25 240 0.896 0.3667 0.3662 XXXXX XXXXX 0.3663 0.0007 XXXXX XXXXX XXXXX
2 0.50 585 0.896 0.3663 0.3689 XXXXX XXXXX 0.3639 0.0025 XXXXX XXXXX XXXXX
3 1.00 1276 0.896 0.3639 0.3632 0.3616 0.3600 0.3587 0.0045 1.50 0.026 0.263
4 1.0 2658 0.894 0.3587 0.3574 0.3547 0.3520 0.3505 0.0065 1.50 0.026 0.262
5 4.0 5421 0.891 0.3505 0.3489 0.3451 0.3412 0.3394 0.0086 1.00 0.039 0.391
6 4.0 10947 0.889 0.3394 0.3369 0.3325 0.3280 0.3260 0.0110 1.00 0.039 0.389
7 8.0 21999 0.885 0.3260 0.3245 0.3173 0.3100 0.3082 0.0134 1.00 0.039 0.385
8 16.0 44104 0.879 0.3082 0.3065 0.2988 0.2910 0.2874 0.0155 1.00 0.038 0.381
9 32.0 88313 0.873 0.2874 0.2852 0.2771 0.2690 0.2636 0.0177 1.00 0.038 0.375
10 -32.0 44104 0.892 0.2636 0.2653 XXXXX XXXXX 0.2659 0.0167 XXXXX XXXXX XXXXX
11 -24.0 10947 0.913 0.2659 0.2706 XXXXX XXXXX 0.2737 0.0133 XXXXX XXXXX XXXXX
12 -4.0 -4.0 2658 0.934 0.2737 0.2718 XXXXX XXXXX 0.2846 0.0098 XXXXX XXXXX XXXXX
13 -1.00 -1.00 585 0.955 0.2846 0.2858 XXXXX XXXXX 0.2981 0.0073 XXXXX XXXXX XXXXX
14 -0.750 67 0.976 0.2981 0.2982 XXXXX XXXXX 0.3142 0.0053 XXXXX XXXXX XXXXX
15 67 XXXXX 0.3142 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 R10009 025.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Apparatus No.: C7 Project Number: ....;;;3..;.09;;.;8;;.::9;.;;8..;.30.;;...... __ _ Stage Number: ---
Boring No.: _R_-1_0_-0_0_9 ___ _ 

Date· 7-Sep-10 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

16:55:06 0 0.00 0.3667 

0.02 0.14 0.3662 

0.05 0.22 0.3662 

0.10 0.32 0.3662 

0.20 0.45 0.3662 

0.50 0.71 0.3662 

1.00 1.00 0.3662 

1.50 1.22 0.3662 

2.00 1.41 0.3662 

4.0 2.00 0.3662 

6.0 2.45 0.3662 

10.0 3.16 0.3662 

16.0 4.00 0.3663 

Sample No.: 5 

Load (psf): 240 

-c: 
::::. 
C) 
c: 
"C 

C'CI 
Ql 
(t: 

iii c 

0.3670 I 
I 

I 

I 
I 

I 

I 

I 0.3665 
I 

I 

I 

I 

I 
I 

I 
0.3660 

I 

I 
I 

I 

I 

0.3655 I 

I 

I 
I 

I 

I 

I 
I 0.3650 

0.00 

Depth (ft.) 25.0 

Zero Reading: 0.3667 

1.00 2.00 

Curves by: T JO 

----

3.00 4.00 

swelling 21 0.3663 Square Root Time (min o.s) 

do= 0.3662 

d90= __ _ 

d100= __ _ 

df= 0.3663 

- 0.3665 c: 
::::. 
C) 
c: 
"C 

0.3660 C'CI 
Ql 
(t: 

iii c 
0.3655 

Con 15 R10009 025.xls Page 1 

square root 

!90 = min d50= __ _ 

!50= min 

log time 

d50 = ---
!50= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ....;;3....;;.0..;;..98;;..;9;...;8...;.3..;;..0 ___ _ Apparatus No.: C7 Stage Number: 2 

Boring No.: ...:.R.:...·..;;..10:...-.;..00;;..;9;._ __ _ Sample No.: 5 Depth (ft.) 25.0 

Date· 7-Sep-10 Load (psf): 585 Zero Reading: 0.3667 

Time Elapsed SQRT Dial 

Time Time Reading 0.3670 

(min) (min) (in) 
I I 

17:16:38 0 0.00 0.3663 0.3665 

0.02 0.13 0.3658 
0.3660 

0.05 0.22 0.3658 -.5 
0.10 0.32 0.3657 - 0.3655 C) 

0.20 0.45 0.3657 c 
=c 

0.50 0.71 0.3655 
CIS 0.3650 
Cl) 

11'! 
1.00 1.00 0.3654 

1.50 1.22 0.3653 

ii 0.3645 c 
2.00 1.41 0.3653 0.3640 

4.0 2.00 0.3651 
0.3635 

6.0 2.45 0.3650 

10.0 3.16 0.3649 0.3630 

16.0 4.00 0.3648 
0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.3647 Square Root Time (min o.s) 

60 0.3646 

120 0.3645 

240 0.3644 

480 0.3643 

1140 0.3641 

2595 0.3639 

0.3670 

0.3665 

- 0.3660 c 
::. 
C) 0.3655 
c 
=c 

0.3650 CIS 
Cl) 

11'! 
'i 0.3645 

c 
0.3640 

0.3635 

Con 15 R10009 025.xls 

do= 0.3659 

d90= __ _ 190 = min 

d100= __ _ 

df = 0.3639 

Page 1 

square root 

d50= __ _ 

150 = min 

log time 

d50 = ---
150 = min 

URS 



Time 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;.3_0"'-98'""'9"""'8...;.3_0 ---

Boring No.: R-1 0-009 ..;...;....;...;....;;...;;..;;...__ __ _ 
D s ate: 9- ep-1 o 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

Apparatus No.: C7 Stage Number: _....;3;..___ 

Sample No.: 5 Depth (ft.) 25.0 

Load {psf): 1276 Zero Reading: 0.3667 

0.3640 I 

12:32:13 0 0.00 0.3639 0.3630 

0.02 0.13 0.3630 

0.05 0.22 0.3628 -c 
0.10 0.32 0.3628 :::.. 

C) 

0.20 0.45 0.3626 
c 
:0 

0.50 0.71 0.3623 
IU 
Q) 

a: 
1.00 1.00 0.3619 iii 
1.50 1.22 0.3616 c 
2.00 1.41 0.3614 

4.0 2.00 0.3609 

6.0 2.45 0.3606 

10.0 3.16 0.3603 

16.0 4.00 0.3601 

0.3620 
I 

0.3610 

0.3600 

0.3590 

0.3580 

0.3570 I 

0.3560 
0.00 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 

I I 

I 

I 

1.00 2.00 

Curves by: T JO 

I 

I 

3.00 4.00 

30 0.3599 Square Root Time (min o.s) 

60 0.3597 

120 0.3595 

240 0.3593 

480 0.3591 

960 0.3589 

1320 0.3587 

0.3640 

0.3630 

- 0.3620 c 
:::.. 
C) 0.3610 
c 
:0 

0.3600 IU 
Q) 

a: 
iii 0.3590 

c 
0.3580 

0.3570 

Con 15 R1 0009 025.xls 

do= 0.3632 

d90 = ---
d1 00 = 0.3600 

df = 0.3587 

Page 1 

190 = min 

square root 

d50= __ _ 

150 = min 

log time 

d50 = 0.3616 

150 = 1.5 min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ Apparatus No.: C7 Stage Number: __ 4.;.....__ 

Boring No.: _R_-1_0_-0_0;...9 ___ _ 

Date· 10-Sep-10 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:33:02 0 0.00 0.3587 

0.02 0.13 0.3570 

0.05 0.22 0.3568 

0.10 0.32 0.3566 

0.20 0.45 0.3563 

0.50 0.71 0.3557 

1.00 1.00 0.3550 

1.50 1.22 0.3545 

2.00 1.41 0.3541 

4.0 2.00 0.3533 

6.0 2.45 0.3528 

10.0 3.16 0.3524 

16.0 4.00 0.3522 

Sample No.: 5 

Load (psf): 2658 

-c 
::.:. 
Cl 
c 

"C 
C'CI 
Q) 

0::: 
C6 c 

0.3600 I I 

I I 

I 

! I 

0.3580 
I I I 

j I .. I 

I"'" 

0.3560 I 

! I 

I I I 

I 

0.3540 
I I 

I I 

I 
I 

I I I 

0.3520 I 

I I 

I I I 

I 

0.3500 
I 

I I 
I 

I I 

I I 0.3480 
0.00 

I 

I 

I 

I 

I 

~ 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Depth (ft.) 25.0 

Zero Reading: 0.3667 

I 
I 

I I 
I 

I I 

I I 
I I 

I 
I 

I I 

........ I 

I ...... I 

I I 
I 

'""""' I '"""""'-
I .._ 

I I -I I --I I 

I I 
I I 

I 
I 

I I 
I I 

I 
I I 

I I 

I 
I 

1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.3519 Square Root Time (min o.s) 

92 0.3514 

153 0.3512 

242 0.3510 

482 0.3508 

962 0.3506 

1497 0.3505 

0.3600 

0.3580 

"2 
::.:. 0.3560 
Cl 
c 
"C 0.3540 C'CI 
Q) 

0::: 
iO 0.3520 c 

0.3500 

Con 15 R10009 025.xls 

do= 0.3574 

d90= ___ _ 

d100 = 0.3520 

df= 0.3505 

Page 1 

190 = min 

square root 

d50= ___ _ 

150 = min 

log time 

d50 = 0.3547 

150 = 1.5 min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..:3..:.0.:...;98:..:9:...::8..:.3.:..0 ___ _ Apparatus No.: C7 Stage Number: _....;5;;....__ 

Boring No.: _R_-_10_-_00_9 ___ _ 

Date· 11-Sep-10 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

11:33:55 0 0.00 0.3505 

0.02 0.13 0.3482 

0.05 0.22 0.3478 

0.10 0.32 0.3474 

0.20 0.45 0.3469 

0.50 0.71 0.3459 

1.00 1.00 0.3450 

1.50 1.22 0.3443 

2.00 1.41 0.3439 

4.0 2.00 0.3429 

6.0 2.45 0.3425 

10.0 3.16 0.3420 

16.0 4.00 0.3417 

Sample No.: 5 

Load (psf): 5421 

'2 
:::. 
C) 
1: 
"C cu 
41 

IX: 
c;; 
i5 

0.3520 

0.3500 
I 

0.3480 

I 

0.3460 

0.3440 I 

0.3420 
I 

0.3400 

0.3380 I 

0.3360 
0.00 

I 

I 

I 

I 

I 

I 

Depth (ft.) 25.0 

Zero Reading: 0.3667 

I 

I 

I 

I I 

I 

I 
I 

I 

I 

1.00 2.00 

Curves by: T JO 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.3414 Square Root Time (min o.s) 

60 0.3410 

120 0.3407 

240 0.3404 

480 0.3401 

960 0.3398 

1440 0.3397 

2731 0.3394 

0.3520 

0.3500 

'2 0.3480 -
C) 0.3460 
1: 

"C 0.3440 cu 
41 

IX: 
c;; 0.3420 

i5 
0.3400 

0.3380 

Con 15 R10009 025.xls 

do= 0.3489 

d90= __ _ 

d100 = 0.3412 

df= 0.3394 

Page 1 

!90 = min 

square root 

d50= __ _ 

!50= min 

log time 

d50 = 0.3450 

!50= 1.0 min 

URS 



Time 

9:10:04 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;;3..;;.09.;;.;8;..;;9;..;;8..;;.3.;;.;0 ___ _ 

Boring No.: _R_-_10_-0_0_9 ___ _ 

Date· 13-Sep-1 0 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3394 

0.02 0.13 0.3362 

0.05 0.22 0.3358 

0.10 0.32 0.3355 

0.20 0.45 0.3348 

0.50 0.71 0.3336 

1.00 1.00 0.3323 

1.50 1.22 0.3316 

2.00 1.41 0.3310 

4.0 2.00 0.3299 

6.0 2.45 0.3294 

10.0 3.16 0.3289 

16.0 4.00 0.3286 

Apparatus No.: C7 

Sample No.: 5 

Load (psf): 10947 

'2 -Cl 
.5 
"C 
cu 
Q) 

0::: 
iij 
c 

0.3400 
I I I 

I 
I 

II 
I I 

I I 

I I I I 

.:...: : I 
I 

0.3350 
1~1 
I 
I I : ""-
I I 

I I I 

I I 
I I 
I I 

I I 
I I 

I I 

I I I I 

:I 
I I 
I I 

0.3300 

I I 
I I I 

I I I I I I I 

I I 
I I I 

I I I 
I I 

I I I I I I 
0.3250 

I I I I 

:I 
I I 
I I 

I I 
I I I 

I I J 
0.3200 

0.00 

I 
I 

Stage Number: _....;6;;....__ 

Depth (ft.) 25.0 

Zero Reading: 0.3667 

I I I I 
I I 

I I 
I 

I I 

I 
I I I 
I I 

I I I I 

I 
I I I 
I I I 

I I I I 
I 

""-. I 
I 

I I 
I 

"" 
I I I 

I I I 

I ~ I 

I 
I 1 ............. I 
I I 

I I I -I 

I 
I I I 
I I I 

I I i I 
I 

I I 
I 

I I 
I I I I 
I I I 

I I 
I 

I I 

I 
I I I 
I I 

I I I I 
I 

I 
I I I 
I I I 

I I I I 

1.00 2.00 

Curves by: T JO 

I 
I 

I 

I 

I 
I 

I 

I 
I 

I 

I 
I 

I 

I 

I 

I 

I 
I 

I 

I 
I 

I 

I 

I 
I 

I 

I 
I 

3.00 4.00 

30 0.3281 Square Root Time (min o.s) 

60 0.3277 

120 0.3273 

240 0.3269 

480 0.3266 

960 0.3262 

1474 0.3260 

0.3400 

- 0.3350 
1: -
Cl 
1: 

"C 0.3300 cu 
Q) 

0::: 
iij 
c 

0.3250 

Con 15 R10009 025.xls 

do= 0.3369 

d90= __ _ 

d100 = 0.3280 

df= 0.3260 

Page 1 

190 = min 

square root 

d50= __ _ 

150 = min 

log time 

d50 = 0.3325 

150 = 1.0 min 

URS 



Time 

9:45:27 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: 30989830 Apparatus No.: C7 Stage Number: __ 7 __ 

Boring No.: ..:...R:...-1.;.;0:...-0.;;.;0:;..;9;...._ __ _ 

Date· 14-Sep-10 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3260 

0.02 0.13 0.3231 

0.05 0.22 0.3220 

0.10 0.32 0.3213 

0.20 0.45 0.3204 

0.50 0.71 0.3186 

1.00 1.00 0.3169 

1.50 1.22 0.3158 

2.00 1.41 0.3151 

4.0 2.00 0.3135 

6.0 2.45 0.3128 

10.0 3.16 0.3121 

16.0 4.00 0.3117 

Sample No.: 5 

Load (psf): 21999 

0.3300 I I I I 

I I I I I 
I 

I I 

0.3250 
I I I I 

I I 

I 
N. I I I - 1~1 I 

r::::: I 0.3200 - I' I 

C) 
r::::: 

'0 co 
Q) 

0:: 
co 
i5 

I I 

I I 

I 

0.3150 
I 

I I I 

I 

I I 

0.3100 I I 

I 
I 

I I I 

I I 

0.3050 I I 

I I 

I 
I 

I I 
0.3000 

0.00 

I ' 
I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I 

Depth (ft.) 25.0 

Zero Reading: 0.3667 

I I 
I 

I I I 

I I 

I 

I I I 

I I 
I 

I I I 

I I 

...... I 

..... I I I 

~ I --I I ....... -....... I 

I 

I 

I I I 

I I 
I 

I I 

I I 

I 

I I I 

I I 
I 

1.00 2.00 

Curves by: T JO 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.3111 Square Root Time (min o.s) 

60 0.3105 

120 0.3100 

240 0.3095 

480 0.3090 

960 0.3086 

1366 0.3082 

0.3300 

0.3250 

'2 - 0.3200 
C) 
r::::: 

'0 0.3150 co 
Q) 

0:: 
iii 0.3100 i5 

0.3050 

Con 15 R10009 025.xls 

do= 0.3245 

d90 = 190 = min ---
d100= 0.3100 

df= 0.3082 

Page 1 

square root 

d50 = ---
150 = min 

log time 

d50 = 0.3172 

150 = 1.0 min 

URS 



Time 

8:31:35 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: 30989830 Apparatus No.: C7 Stage Number: _....;8;....___ 

Boring No.: _R_-1_0_-0_0_9 ___ _ 

Date· 15-Sep-1 0 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3082 

0.02 0.13 0.3052 

0.05 0.22 0.3044 

0.10 0.32 0.3037 

0.20 0.45 0.3027 

0.50 0.71 0.3006 

1.00 1.00 0.2985 

1.50 1.22 0.2972 

2.00 1.41 0.2962 

4.0 2.00 0.2941 

6.0 2.45 0.2932 

10.0 3.16 0.2923 

16.0 4.00 0.2917 

Sample No.: 5 

Load (psf): 441 04 

0.3100 
I 

I I I 

I I I I I 
I 

0.3050 ... I I 

1,1 I I 

I I'" 

I ~ - I I '"I 

s::::: -C) 
s::::: 

"0 cu 
Q) 

0:: 
ca c 

0.3000 
I I I 

I 

I I 

I I 1 

0.2950 I 
I 

I I I 

I 

0.2900 
I I 

I I I 

I 
I 

I I 

0.2850 I I 

I I 

I I I 

I 

0.2800 
0.00 

I 

I '" 
I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I 

I I 

I I 

Depth (ft.) 25.0 

Zero Reading: 0.3667 

I I I 

I I 
I 

I I I 

I I 

I 

I I I 

I I 
I 

'" I I 

I I 

........ 
"""""'" I 1-- I 

I - I 
I ...__._ 

I I 

I I 

I 

I I I 

I I 

I I I 

I I 

I 

I I I 

I 

1.00 2.00 

Curves by: T JO 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.2910 Square Root Time (min o.s) 

60 0.2903 

120 0.2894 

240 0.2888 

480 0.2882 

960 0.2877 

1488 0.2874 

0.3100 

0.3050 

-s::::: - 0.3000 
C) 
s::::: 

"0 0.2950 cu 
Q) 

0:: 
ca 0.2900 c 

0.2850 

Con 15 R10009 025.xls 

do= 0.3065 

d90= __ _ 

d100 = 0.2910 

df= 0.2874 

Page 1 

190 = min 

square root 

d50= __ _ 

150 = min 

log time 

d50 = 0.2987 

150 = 1.0 min 

URS 



Time 

9:21:00 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...::3..:.09.:..:8:..:9...::8..:.30.;__ __ _ 

Boring No.: _R_-_10_-0_0_9 ___ _ 

Date· 16-Sep-10 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2873 

0.02 0.13 0.2840 

0.05 0.22 0.2832 

0.10 0.32 0.2827 

0.20 0.45 0.2816 

0.50 0.71 0.2794 

1.00 1.00 0.2771 

1.50 1.22 0.2755 

2.00 1.41 0.2743 

4.0 2.00 0.2717 

6.0 2.45 0.2704 

10.0 3.16 0.2692 

16.0 4.00 0.2683 

Apparatus No.: C7 

Sample No.: 5 

Load (psf): 88313 

0.2900 I I I 
I 

I I 

I I I 

0.2850 
I 

I 
"N,. I I .. .,... - I .. 

I 

I 

I 

I 

I 

Stage Number: _....;9;___ 

Depth (ft.) ___;;;2..;;.;5·..;;...0 _ 

Zero Reading: 0.3667 

I 

I I 

I I 

I 
I I 

I I 

I 
I 

I I 

t:: 0.2800 
I 1,1 I I 

:::.. 
Cl 
t:: 

't' 
111 
Cl) 

0:: 
111 c 

I 

I I 

I 
I 

0.2750 
I I 

I 

I 

II 

0.2700 I 
I 

I I 

I 

0.2650 
I 

I I 

I 
I 

I I 

0.2600 
0.00 

I I 

I I 

I 

I I 

I I 

I I 

I 

I I 

I I 

I I 

I 

' I 

' I I 

I I I 

I '- I 

' I ....... 

I I ...... I 

...... I 
I .... 

I I I -I I 
I I 
I I 

I I I 

I 
I 

I I I 

I I 
I I 

I 

1.00 2.00 

Curves by: T JO 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I -
I 

I 

I 

I 

I 

3.00 4.00 

30 0.2675 Square Root Time (min o.s) 

60 0.2666 

120 0.2659 

240 0.2652 

480 0.2645 

960 0.2639 

1388 0.2636 

0.2900 

0.2850 

'2 
:::.. 0.2800 
Cl 
t:: 

't' 0.2750 111 
Cl) 

0:: 
'iij 

0.2700 c 
0.2650 

Con 15 R10009 025.xls 

do= 0.2852 

d90= __ _ 

d100 = 0.2690 

df = 0.2636 

Page 1 

190 = min 

square root 

d50= ___ _ 

150 = min 

log time 

d50 = 0.2771 

150 = 1.0 min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..:3:..::0..:..98::..:9:...:8:..::3..:..0 ___ _ Apparatus No.: C7 Stage Number: 10 

Boring No.: _R_-_10_-_00_9 ___ _ 

Date· 17-Sep-10 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:29:53 0 0.00 0.2634 

0.02 0.13 0.2654 

0.05 0.22 0.2655 

0.10 0.32 0.2656 

0.20 0.45 0.2656 

0.50 0.71 0.2656 

1.00 1.00 0.2656 

1.50 1.22 0.2656 

2.00 1.41 0.2656 

4.0 2.00 0.2657 

6.0 2.45 0.2657 

10.0 3.16 0.2657 

16.0 4.00 0.2657 

Sample No.: 5 

Load (psf): 44104 

-c 
:::. 
Cl 
c 

"'C 
Ill 
Q) 

0::: 
iii 
i5 

0.2700 

0.2690 

0.2680 

0.2670 

I 

0.2660 

0.2650 

0.2640 
I 

0.2630 

0.2620 
0.00 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 

Depth (ft.) 25.0 

Zero Reading: 0.3667 

I 

1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2658 Square Root Time (min o.s) 

60 0.2658 

120 0.2658 

310 0.2659 do= 0.2653 

d90= __ _ 

d100= __ _ 

df= 0.2659 

0.2700 

0.2690 

-c 0.2680 
:::. 
C) 0.2670 
c 

"'C 0.2660 Ill 
Q) 

0::: 
co 0.2650 

i5 
0.2640 

0.2630 

Con 15 R10009 025.xls Page 1 

square root 

!90 = min d50= __ _ 

!50= min 

log time 

d50 = ---
150 = min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 Apparatus No.: C7 Stage Number: ---11 

Boring No.: _R_-1....;0_-0.;...0;....;;9 ___ _ 

Date· 17-Sep-10 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

13:40:51 0 0.00 0.2658 

0.02 0.13 0.2709 

0.05 0.22 0.2712 

0.10 0.32 0.2715 

0.20 0.45 0.2716 

0.50 0.71 0.2719 

1.00 1.00 0.2722 

1.50 1.22 0.2723 

2.00 1.41 0.2724 

4.0 2.00 0.2727 

6.0 2.45 0.2728 

10.0 3.16 0.2730 

16.0 4.00 0.2732 

Sample No.: 5 

Load (psf): 10947 

-r::: 
:::.. 
C) 
r::: 

"C co 
Q) 

0:: 
iii c 

0.2750 I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

I I I 
0.2730 

I I I 

I I I I 

I ~ 
I I 

Tl I 0.2710 

I I I I 

I I I I 

I I I I 

0.2690 
I I I ; 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 0.2670 
I I 

I I 

I I I 

I 

0.2650 
0.00 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Depth (ft.) 25.0 

Zero Reading: 0.3667 

I 

I 

I 

I 

I 

I -~ I 

I I 

I 

I 

I 
I 

I 

I ; 
I ; 
I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2734 Square Root Time (min o.s) 

60 0.2735 

120 0.2736 

272 0.2737 do= 0.2706 square root log time 

d90= __ _ t90 = min d50= ___ _ d50= __ _ 

d100= __ _ t50 = min t50 = min 

df= 0.2737 

0.2750 

0.2730 

'2 
:::.. 
C) 0.2710 r::: 

"C 
co 
Q) 

0:: 0.2690 
iii c 

0.2670 
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One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ....;.3..;;..09;;..;8;..;;9....;.8..;;..30;;..;_ __ _ Apparatus No.: C7 Stage Number: 12 

Time 

18:13:31 

Boring No.: ..;..R;;...;-1.;..;0;_-0;;...;0;...;;9~--

Date· 17-Sep-10 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2737 

0.05 0.22 0.2738 

0.05 0.22 0.2738 

0.10 0.32 0.2772 

0.20 0.45 0.2778 

0.50 0.71 0.2783 

1.00 1.00 0.2788 

1.50 1.22 0.2791 

2.00 1.41 0.2793 

4.0 2.00 0.2801 

6.0 2.45 0.2806 

10.0 3.16 0.2815 

16.0 4.00 0.2821 

Sample No.: 5 Depth (ft.) 25.0 

Load (psf): 2658 Zero Reading: 0.3667 

0.2900 

0.2880 

0.2860 

- 0.2840 1: 
:::. 
C) 
1: 

0.2820 

"0 
0.2800 co 

Cll 
~ 

co 0.2780 

i5 
0.2760 

0.2740 

0.2720 

0.2700 
0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2829 Square Root Time (min o.s) 

60 0.2835 

120 0.2840 

240 0.2842 do= 0.2718 

480 0.2844 d90= __ _ 

993 0.2846 d100 = ---
df= 0.2846 

0.2900 

0.2880 

0.2860 

'2 0.2840 :::. 
C) 0.2820 1: 
"0 0.2800 co 
Cll 
~ 0.2780 
"iij 
i5 0.2760 

0.2740 

0.2720 

Con 15 R10009 025.xls Page 1 

square root 

190 = min d50 = ---
150 = min 

log time 

d50 = ---
150 = min 
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One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ...::3~09;:.;8:..:9:...::8~30.;;..... __ _ Apparatus No.: C7 Stage Number: 13 

Boring No.: _R_-1_0_-0_0_9 ___ _ 

Date· 18-Sep-10 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:48:21 0 0.00 0.2847 

0.02 0.13 0.2860 

0.05 0.22 0.2861 

0.10 0.32 0.2862 

0.20 0.45 0.2864 

0.50 0.71 0.2866 

1.00 1.00 0.2869 

1.50 1.22 0.2871 

2.00 1.41 0.2874 

4.0 2.00 0.2880 

6.0 2.45 0.2886 

10.0 3.16 0.2894 

16.0 4.00 0.2904 

Sample No.: 

Load (psf): 

0.3000 

0.2980 

0.2960 

'2 0.2940 -C) 
1: 

0.2920 

"'0 
0.2900 co 

(I) 
0::: 
iii 0.2880 

0 
0.2860 

0.2840 

0.2820 

0.2800 
0.00 

5 

585 

... 

Depth (ft.) 25.0 

Zero Reading: 0.3667 

1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2920 Square Root Time (min o.s) 

60 0.2937 

120 0.2952 

240 0.2962 do= 0.2858 square root log time 

480 0.2969 d90= __ _ !90 = min d50= __ _ d50= __ _ 

960 0.2975 d100= __ _ !50= min !50= min 

1440 0.2977 df= 0.2981 

2776 0.2981 

0.3000 

0.2980 

0.2960 

'2 0.2940 :.::. 
C) 0.2920 1: 

"'0 0.2900 co 
(I) 

0::: 0.2880 
iii 
0 0.2860 

0.2840 

0.2820 
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Time 

9:06:10 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;3...;;0...;;9..;;..89;;..8;;..3;..;0;__ __ _ Apparatus No.: C7 Stage Number: 14 

Boring No.: ...;.R..;..-..;...1 0;;..-...;;00..;;_9;,..._ __ _ Sample No.: 5 Depth (ft.) 25.0 

Date· 20-Sep-1 0 Load (psf): 1276 Zero Reading: 0.3667 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2981 

0.02 0.13 0.2984 

0.05 0.22 0.2987 -s:: 
0.10 0.32 0.2988 :::.. 

C) 

0.20 0.45 0.2989 s:: 
:0 

0.50 0.71 0.2990 
CIS 
Cl) 

a: 
1.00 1.00 0.2991 iii 
1.50 1.22 0.2992 i5 

2.00 1.41 0.2993 

4.0 2.00 0.2997 

6.0 2.45 0.3001 

10.0 3.16 0.3006 

16.0 4.00 0.3012 

0.3200 
I I I I 

I I I I 

II I I 

I I I I 

0.3150 
I I! I 

I I 

I I 

I I 

I I 

I 

0.3100 I 
I 

I 

I 

I I 

0.3050 I I 

I I 

I I 

I I 

II 

I I 

I I 0.3000 

II'P" 
I I 

I I 

I I 

0.2950 
0.00 

I 

I 
I 

I 
I 

I ! 
I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I 

I 

I 

I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I 

I I I 

I I I 

I 
I 

I 
I 

! I I I 

: I I I 

I I I 

I 

I I I I 

I I I I 

I I I I 

I I I 

1.00 2.00 

CuNes by: _T_J_O_ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.3024 Square Root Time (min o.s) 

60 0.3041 

120 0.3063 

240 0.3086 

480 0.3106 

960 0.3120 

1440 0.3128 

2880 0.3137 

4260 0.3142 

0.3200 

0.3150 -s:: :::.. 
C) 0.3100 s:: 

"'C 
CIS 
Cl) 
a: 0.3050 s 
c 

0.3000 

Con 15 R10009 025.xls 

do= 0.2982 

d90= ___ _ !90 = min 

d100= ___ _ 

df= 0.3142 

Page 1 

square root 

d50= ___ _ 

!50= min 

log time 

d50= ---
!50= min 

URS 



Description:

Boring No.: Liquid Limit % Specific Gravity 2.70 assumed

Sample No.: Plasticity Index % Strain for Saturation 4.37 %

Depth ( ft | m) 6.5 1.98 Fines Content 83.1 % Water added at 67 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 25.1 119.0 18.70 95.2 14.95 88.1 0.77 0.946 2.40
Final 26.2 125.2 19.67 99.2 15.58 101.8 0.70 0.908 2.31

Project Number:
Test Start Date:

SUBMITTED BY:

I-5 & SR-74 IC

A-11-020
2

Very dark greenish gray Clay with sand (CH)

5/10/2011
30989830

Water 
Content 

(%)

2.418 6.142

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

0.0

5.0

10.0

15.0
100 1000 10000 100000

Ve
rt

ic
al

 S
tr

ai
n 

(%
)

Consolidation Stress (psf)
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Project Number: Boring No.: A-11-020

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 135.79
Mass of Dry Specimen, M5 (g) 108.58

Nominal Measured x Specimen Height, H (in) 0.946
Nominal x Measured Specimen Diameter, D (in) 2.418

Area of Specimen, A (in^2) 4.592
Volume of Specimen, V (cc) 71.22

Assumed x Measured Specific Gravity, Gs 2.70
Wet Unit Weight, WUW (pcf) 119.0

Dry Unit Weight, DUW (pcf) 95.2
Void Ratio 0.775 0.768 0.696

Degree of Saturation, S (%) 88.1
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by: TJO5/10/11

137.07

2.70 2.70
119.0

0.946

TJO

0.900
0.955

125.2

0.28

0.951

2.418 2.418

135.79

4.372

89.1 101.8

0.911

25.56

I-5 & SR-74 IC

FM

C-8

0.954
0.943

0.941
0.943

25.06

94.8 99.2

4.592 4.592
71.22 68.33

26.24

0.906
0.919
0.895

6.5

Very dark greenish gray Clay with sand (CH)

30989830

0.22

354.50

0.946 0.908
0.038

sx6 XXXXX s7
Initial Spec. Final

0.047

373.48

0.908

261.47 108.58 185.52
108.79 XXXXX 80.25

137.07
108.58 108.58

300.49 135.79 213.14

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

R25

2

218.71
135.79

355.50

rp1
116.31
116.09

Specimen Analysis Initial Trim

0.909
Initial Final

TJO

Con SR 74 A11020 006.xls Page 1



Project Number: Boring No.: A-11-020

Project Name: I-5 & SR-74 IC Sample No.: 2

Project Engineer: Apparatus No.: Depth (ft): 6.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.

w Seat
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

8.82

TJO

11.65
11.16

4.51
6.58

0.3684
0.3596

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3593
0.76
1.55

0.02
0.37
0.76
1.52

3.58
7.19

0.00
-0.04
0.01
0.37

3.56
7.15
11.42

0.3324

0.0000
0.0004
0.0009
0.0020
0.0035

0.3382
0.3017

0.3791
0.3781
0.3736
0.3684

0.2568
0.2628

0.3384

0.2590

669
150

C-8

0.9460.3791

FM

End of Increment

0.3020

0.3736

0.0051
0.0070
0.0094

1360
2743
5508
11039

End of Duration End of Increment

0.3780

5/31/11

2743

30989830

0.0040

22100
11039

0.0120
0.0107
0.0076
0.0054

Vertical Strain (%)Dial Reading (in)

323

67
150

0.3791

669

End of Duration

0.2880
0.3114
0.3324

Con SR 74 A11020 006.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: A-11-020

Project Name: I-5 & SR-74 IC Sample No.: 2
Project Engineer: FM Depth (ft): 6.5

Apparatus No.: C-8 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.946 0.3791 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 67 0.946 0.3791 XXXXX XXXXX XXXXX 0.3791 0.0000 XXXXX XXXXX XXXXX
1 0.06 150 0.946 0.3791 0.3791 XXXXX XXXXX 0.3791 0.0004 XXXXX XXXXX XXXXX
2 0.25 323 0.944 0.3791 0.3784 0.3782 0.3780 0.3781 0.0009 XXXXX XXXXX XXXXX
3 0.50 669 0.938 0.3781 0.3762 0.3749 0.3736 0.3736 0.0020 XXXXX XXXXX XXXXX
4 1.0 1360 0.929 0.3736 0.3713 0.3699 0.3684 0.3684 0.0035 0.60 0.071 0.708
5 1.0 2743 0.915 0.3684 0.3665 0.3631 0.3596 0.3593 0.0051 6.00 0.007 0.069
6 4.0 5508 0.887 0.3593 0.3548 0.3466 0.3384 0.3382 0.0070 7.00 0.006 0.055
7 4.0 11039 0.841 0.3382 0.3311 0.3166 0.3020 0.3017 0.0094 38.00 0.001 0.009
8 8.0 22100 0.784 0.3017 0.2957 0.2774 0.2590 0.2568 0.0120 60.00 0.001 0.005
9 -8.0 11039 0.779 0.2568 0.2584 XXXXX XXXXX 0.2628 0.0107 XXXXX XXXXX XXXXX
10 -4.0 -4.0 2743 0.797 0.2628 0.2657 XXXXX XXXXX 0.2880 0.0076 0.50 0.063 0.625
11 -1.0 -1.0 669 0.815 0.2880 0.2890 XXXXX XXXXX 0.3114 0.0054 XXXXX XXXXX XXXXX
12 -0.8 150 0.832 0.3114 0.3119 XXXXX XXXXX 0.3324 0.0040 XXXXX XXXXX XXXXX
13 150 XXXXX 0.3324 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
14 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con SR 74 A11020 006.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Apparatus No.: C-8 Stage Number: ---Project Number: ...:;3~09;;..;8;;..;9...:;8~3~0 ___ _ Curves by: T JO 

Boring No.: A-11-020 Sample No.: 2 Depth (ft.) 6.5 -------
Date: 1 0-May-11 Load (psf): 150 Zero Reading: 0.3791 

Time Elapsed SQRT Dial 

Time Time Reading 0.3800 r---+--+---lr--------,------,.-t------, 

(min) (min) (in) 

17:01:18 0 0.00 0.3791 

0.02 0.13 0.3791 
0.3795 

0.05 0.22 0.3791 

0.10 0.32 0.3791 c 

0.20 0.45 0.3791 

0.50 0.71 0.3791 

0'1 
c 
i5 0.3790 co 
Q) 

0: 
1.00 1.00 0.3791 ro 

0 

0.3785 

-

0.3780 
0.00 1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

do= 0.3791 square root log time 

d90 = --- \90 = min d50= __ _ d50= __ _ 

d100= __ _ t50 = min !50= min 

df= 0.3791 

0.3795 
c 
~ 

0'1 
c 
i5 0.3790 co 
Q) 

0: 
ro 
0 

0.3785 

0.3780 ._____.__.__._ .......... .L.L..i..l..----JL--l-.J....J.....i...J...J.JL..L..--.l..-..L.....J'-L...L..U..ll-_...1..-.J....J.......L..I...I..i..U....-....I--l-..l.....i....J.....l...I....L.L._....l--l......J....I....L...L.L..U 

0.01 0.1 

C8 SR 74 A11020 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_0_98--'9'-8_3_0 ___ _ 

Boring No.: _A_-1_1_-0.;;..2_0 ___ _ 

Date· 10-May-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

17:02:17 0 0.00 0.3790 

0.02 0.13 0.3783 

0.05 0.22 0.3782 

0.10 0.32 0.3781 

0.20 0.45 0.3781 

0.50 0.71 0.3780 

1.00 1.00 0.3780 

1.50 1.22 0.3780 

2.00 1.41 0.3780 

4.0 2.00 0.3780 

6.0 2.45 0.3780 

10.0 3.16 0.3780 

swelling 13.0 3.61 0.3781 

0.3800 

0.3795 

I o.379o 

0'1 
c 
i5 0.3785 ro 
Q) 

0: 
(0 

0.3780 0 

0.3775 

0.3770 

0.01 0.1 

C8 SR 74 A11020 006 

Apparatus No.: C-8 Stage Number: 2 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 323 Zero Reading: 0.3791 

0.3800 

0.3795 

:£' 0.3790 

en 
c 
i5 0.3785 ro 
Q) 

0: 
' (0 "" 0 0.3780 ........ -

0.3775 

0.3770 

0.00 1.00 2.00 3.00 4.00 

do= 0.3784 

d90= __ _ 

d1 00 = 0.3780 

df = 0.3781 

190 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.3782 

!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: -=3.:..0.:..98:..:9-=8-=3.:..0 ___ _ 

Time 

17:15:24 

0"'1 0.3760 
c 
'6 
n:l 
Q) 

0: 0.3740 
ra 
0 

0.3720 

Boring No.: ..:...A.:....-1.:....1.:....-0::..:2::..:0~....-__ _ 

Date· 1 0-May-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3781 

0.02 0.13 0.3758 

0.05 0.22 0.3754 

0.10 0.32 0.3752 

0.20 0.45 0.3750 

0.50 0.71 0.3747 

1.00 1.00 0.3745 

1.50 1.22 0.3743 

2.00 1.41 0.3742 

4.0 2.00 0.3740 

6.0 2.45 0.3739 

10.0 3.16 0.3738 

16.0 4.00 0.3737 

30 0.3737 

60 0.3736 

90 0.3736 

Apparatus No.: C-8 Stage Number: 3 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 669 Zero Reading: 0.3791 

0.3800 

0.3780 

~ 
-;; 0.3760 
c 
'6 
n:l 
Q) 

0: 
ra o.3740 

0 

0.3720 

ll 
ll.. 

r--

Curves by: T JO 

0.3700 
0.00 1.00 2.00 3.00 4.00 

do= 0.3762 

d90 = ---
d100 = 0.3736 

df= 0.3736 

!90 = 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.3749 

!50= min 

0. 3700 L.....---l.---l.-L..L.I..U.UI....----L---L_l_.L..J...JU..U_-L.--L....L..Ju....L..I.J.I..-_j__j_....L...I.....I...I..i..LL..-....L-....I......L..J....i.J..Ii.J.J...._....L........L....I.....I..I...I.J..U 

0.01 0.1 

C8 SR 74 A11020 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Time 

18:46:26 

0.3720 

O"l 0.3700 
c 
'6 cu 
Q) 

a:: 0.3680 
ro 
0 

0.3660 

Boring No.: _A_-1_1_-0_2_0 ___ _ 

Date· 10-May-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3736 

0.02 0.13 0.3709 

0.05 0.22 0.3706 

0.10 0.32 0.3705 

0.20 0.45 0.3702 

0.50 0.71 0.3699 

1.00 1.00 0.3697 

1.50 1.22 0.3695 

2.00 1.41 0.3694 

4.0 2.00 0.3692 

6.0 2.45 0.3691 

10.0 3.16 0.3689 

16.0 4.00 0.3688 

30 0.3686 

60 0.3685 

120 0.3685 

240 0.3684 

480 0.3684 

878 0.3684 

Apparatus No.: C-8 Stage Number: 4 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 1360 Zero Reading: 0.3791 

0.3740 

0.3720 

c 
~ 0.3700 
c 
'6 cu 
Q) 

a:: 
ro o.368o 

0 

0.3660 

• .... 
.... ........ 

Curves by: T JO 

0.3640 

0.00 1.00 2.00 3.00 4.00 

do= 0.3713 

d90= __ _ 

d100 = 0.3684 

df= 0.3684 

190 = 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

150 = min 

log time 

d50 = 0.3698 

!50= 0.6 min 

0. 3640 L...----1.---1.--L....L..I..JL...U..I---I..-l..--L...I...J...J..J..U.---L..--I.......L..J....L..I..L.U...--'--'-..J.....J....J....L.jL.LJ...._...J...._...J...._J........I.....I...J....I..I..L..-..I..-..J......JL....L...L...L.ll.l 

0.01 0.1 

C8 SR 74 A11020 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: A-11-020 

Date· 11-May-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:25:11 0 0.00 0.3684 

0.02 0.13 0.3659 

0.05 0.22 0.3655 

0.10 0.32 0.3652 

0.20 0.45 0.3648 

0.50 0.71 0.3644 

1.00 1.00 0.3640 

1.50 1.22 0.3638 

2.00 1.41 0.3636 

4.0 2.00 0.3632 

6.0 2.45 0.3629 

10.0 3.16 0.3626 

16.0 4.00 0.3622 

30 0.3617 

60 0.3612 

120 0.3607 

240 0.3603 

480 0.3599 

1440 0.3594 

1984 0.3593 

0.3700 

0.3680 

c 0.3660 
:,::;. 

~ 0.3640 
'6 
ctl 
Q) 

0.3620 0: 
(ij 

0 0.3600 

0.3580 

0.3560 

0.01 0.1 

C8 SR 74 A11020 006 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.3680 

0.3660 

.£ 

~ 0.3640 
l:J 
ctl 
Q) 

0: 0.3620 
(ij 

0 
0.3600 

0.3580 

0.3560 

0.00 

do= 0.3665 

d90 = ---
d100 = 0.3596 

df= 0.3593 

C-8 

2 

2743 

!90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 5 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3791 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3630 

t50 = 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;;3..;;:.0.:...98:....:9:....:8....;.3..:..0 ___ _ Apparatus No.: C-8 Stage Number: 6 

Boring No.: .:...A.:....-1.:....1:....-0.:...2-'0'-----

Date· 12-May-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

18:30:20 0 0.00 0.3593 

0.02 0.13 0.3534 

0.05 0.22 0.3521 

0.10 0.32 0.3514 

0.20 0.45 0.3507 

0.50 0.71 0.3498 

1.00 1.00 0.3490 

1.50 1.22 0.3486 

2.00 1.41 0.3483 

4.0 2.00 0.3475 

6.0 2.45 0.3470 

10.0 3.16 0.3463 

16.0 4.00 0.3455 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 5508 Zero Reading: 0.3791 

0.3600 

0.3550 

• 
c 
~ 0.3500 
c 
'6 
(1j 
Q) 

0:: 
ro o.3450 

i:5 

0.3400 

0.3350 
0.00 

\.. 

' ..... 
l'oo.. -........ - """' 

1.00 2.00 

Curves by: T JO 

-

3.00 4.00 

30 0.3442 Square Root Time (min °·5 ) 

0'1 0.3500 
c 
'6 
(1j 
Q) 

0:: 0.3450 
ro 
i:5 

0.3400 

60 0.3426 

120 0.3410 

240 0.3398 

480 0.3389 

878 0.3382 

do= 0.3548 

d90= __ _ 

d100 = 0.3384 

df= 0.3382 

190 = min 

square root 

d50= __ _ 

!50= min 

log time 

d50 = 0.3466 

150 = 7.0 min 

0. 3350 l...----'---''-'--L.J...J....U..I....----''--1........1....1-J...J....LJL..I...--.I....-..l-J'-l...-L...L..L.I...1.--..I..-...l..-L.....I.....I....I....L.l.l--....1..-....i-.J......J....J....i...I...I..L.--'-'-l...-..J......1.....L...L.LU 

0.01 0.1 

CB SR 74 A11020 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..;;3..;;.0..:...98;;...;9:....:8..;;.3..:...0 ___ _ 

Time 

9:09:42 

0.3300 

O"l 0.3200 
c 
'6 
co 
Q) 

a: 0.3100 
[ij 

0 

0.3000 

Boring No.: A-11-020 -------
Date: 13-May-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3382 

0.02 0.13 0.3298 

0.05 0.22 0.3286 

0.10 0.32 0.3279 

0.20 0.45 0.3272 

0.50 0.71 0.3261 

1.00 1.00 0.3252 

1.50 1.22 0.3246 

2.00 1.41 0.3242 

4.0 2.00 0.3229 

6.0 2.45 0.3221 

10.0 3.16 0.3209 

16.0 4.00 0.3195 

30 0.3172 

60 0.3140 

120 0.3101 

240 0.3065 

480 0.3039 

960 0.3025 

1584 0.3017 

Apparatus No.: C-8 Stage Number: 7 Curves by: TJO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 11039 Zero Reading: 0.3791 

0.3400 ,............"'-r-....__-.---ir-........J'-----t--.,....-----T------. 

'' 
' ' 

0.3300 t--.:7-' .,..· ....__-.-----tr--........J'-------l---:----t~-----t 
:'IlL 

. ' ..... .._., 
c ~.· s=E~~~:::l ~ 0.3200 ~ 
c ~r-~~----~--·~·~------~----~---+~-------1 
'6 
co 
Q) 

a: 
' .. 

[ij 0.3100 h-........ .;.., .....-+---l-.....------i--!..----+-,------1 
0 . . . . 

0.3000 1-;-, ...... 7-• .....-+----t-.-----t--'---t--;------t . . . . . 
0. 2900 ......,_.....:... ........ o....L.JL....L...JL...L..J.,....._. .................. U-! .......... __._........_._._. .......... ......,... ...................................... 

0.00 

do= 0.3311 

d90 = ---
d100 = 0.3020 

df= 0.3017 

190 = 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

150 = min 

log time 

d50 = 0.3166 

150 = 38.0 min 

0.2900 L__....l.----l---L.....I....LJ...U..I---___JL...._L......I...J....l..L.I.JL.l--.l---..i.......J...J....L...I....LJ..L__.J_.J.__L...J.....L..J....i...L.l.--..L.......L-.J........L..J...I...L.U...._....l-.....L...l....J.....i....L..LLJ 

0.01 0.1 

C8 SR 74 A11020 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ...;;3~0.:...98;;..:9...;;8~3.:...0 ___ _ 

Boring No.: .:...A.:...-1.:...1:....-0.:..:2.:..:0:...__ __ _ 

Date· 14-May-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

11:35:40 0 0.00 0.3017 

0.02 0.13 0.2948 

0.05 0.22 0.2941 

0.10 0.32 0.2937 

0.20 0.45 0.2931 

0.50 0.71 0.2922 

1.00 1.00 0.2914 

1.50 1.22 0.2908 

2.00 1.41 0.2903 

4.0 2.00 0.2890 

6.0 2.45 0.2881 

10.0 3.16 0.2866 

16.0 4.00 0.2848 

30 0.2818 

60 0.2772 

120 0.2714 

240 0.2652 

480 0.2604 

960 0.2578 

1476 0.2568 

0.3050 

0.2950 

:"? 0.2850 

en 
c 
'6 0.2750 co 
Q) 

0:::: 
Cii 0.2650 0 

0.2550 

0.2450 
0.01 0.1 

CS SR 74 A11020 006 

Apparatus No.: C-8 Stage Number: 8 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 22100 Zero Reading: 0.3791 

1.00 2.00 3.00 4.00 

do= 0.2957 

d90= __ _ 

d100 = 0.2590 

df= 0.2568 

190 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = 0.2773 

150 = 60.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: A-11-020 -------
Date: 15-May-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 
12:12:49 0 0.00 0.2569 

0.02 0.13 0.2585 

0.05 0.22 0.2586 

0.10 0.32 0.2586 

0.20 0.45 0.2587 

0.50 0.71 0.2589 

1.00 1.00 0.2591 

1.50 1.22 0.2592 

2.00 1.41 0.2593 

4.0 2.00 0.2595 

6.0 2.45 0.2597 

10.0 3.16 0.2599 

16.0 4.00 0.2602 

30 0.2606 

60 0.2613 

120 0.2619 

240 0.2623 

480 0.2626 

960 0.2627 

1350 0.2628 

0.2640 

0.2630 

0.2620 
c 
'-=- 0.2610 
0'1 
c 
'6 0.2600 (1j 
Q) 

0:: 

ra 0.2590 

0 
0.2580 

0.2570 

0.2560 
0.01 0.1 

C8 SR 74 A11020 006 

Apparatus No.: C-8 

Sample No.: 2 

Load (psf): 11 039 

0.2630 

0.2620 

c 
'-=- 0.2610 
0"1 
c 
'g 0.2600 
Q) 

0:: 

ro o.259o 
0 

0.2580 

0.2570 

0.2560 
0.00 

do= 0.2584 

d90 = ---
d100 = ---

df= 0.2628 

190 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 9 Curves by: T JO ---
Depth (ft.)_6_.5_ 

Zero Reading: 0.3791 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = ---
150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: A-11-020 

Date: 16-May-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:44:37 0 0.00 0.2631 

0.02 0.13 0.2660 

0.05 0.22 0.2663 

0.10 0.32 0.2664 

0.20 0.45 0.2666 

0.50 0.71 0.2670 

1.00 1.00 0.2674 

1.50 1.22 0.2676 

2.00 1.41 0.2678 

4.0 2.00 0.2685 

6.0 2.45 0.2690 

10.0 3.16 0.2696 

16.0 4.00 0.2705 

30 0.2719 

60 0.2741 

120 0.2771 

240 0.2806 

480 0.2839 

1440 0.2869 

2880 0.2879 

4188 0.2880 

0.2900 

0.2850 

:§: 0.2800 

O"l 
c 
'6 0.2750 ro 
Q) 

a: 
[ij 

0.2700 0 

0.2650 

0.2600 

0.01 0.1 

C8 SR 74 A11020 006 

for ASTM D2435, method B 

Apparatus No.: C-8 Stage Number: 10 Curves by: TJO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 2743 Zero Reading: 0.3791 

0.2900 ,......,...---.-----~,...._:.........,,-----;------.----;------. 

0.2850 1-i-........ -:--.----ir--....__,;-----t--r-----+-'------i 

' c 0.2800 f--l-..-:--'----:----ir--,............__--t---:-----+------i 
-=-
O"l 
c 
'g 0.2750 l-'--:-'-~-'----i'--.-------t--.L...---+--.-----i 
Q) 

a: 
[ij 

0 0.2700 ~~· ~~~1~~~~f~~~~t~~~~-~ 
o.265o 1-rr..,......T"·...,..----.-__,r--.........,=------i--r----+-'-----i 

0.2600 W!.........,_L!..L..~~!-'--' .......... '-'-'-'-'--L...I-'-'-'-'.,.._.. .......... ....._.. ................................................ 

0.00 

do= 0.2657 

d90= __ _ 

d1 00 = 0.2680 

df= 0.2880 

t90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.2669 

t50 = 0.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: 30989830 -------
Boring No.: A-11-020 -------

Date: 19-May-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:32:56 0 0.00 0.2880 

0.02 0.13 0.2892 

0.05 0.22 0.2893 

0.10 0.32 0.2895 

0.20 0.45 0.2896 

0.50 0.71 0.2898 

1.00 1.00 0.2900 

1.50 1.22 0.2902 

2.00 1.41 0.2903 

4.0 2.00 0.2906 

6.0 2.45 0.2909 

10.0 3.16 0.2914 

16.0 4.00 0.2919 

30 0.2928 

60 0.2943 

120 0.2963 

240 0.2993 

480 0.3031 

1440 0.3084 

2880 0.3099 

4188 0.3105 

7270 0.3114 

0.3150 

0.3100 

I o.3o5o 

en 
c 
'6 0.3000 ro 
Q) 

0:: 
(ij 

0.2950 0 

0.2900 

0.2850 
0.01 0.1 

C8 SR 74 A11020 006 

Apparatus No.: C-8 Stage Number: 11 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 669 Zero Reading: 0.3791 

0.3150 ,..........,...., "-· -:---'---ii--..__..__ _ ___, __ ..------"T--:----....... 

0.3100 1--i-: ~: .1....' -'----i!-------i--.;---t~-----1 
'' 

c 0.3050 
'' ;.::=. . '' 

O'l ''' c .. 
'6 0.3000 ro 
Q) 

0:: 
~· co I I I I 

0 0.2950 '. 

' . 
0.2900 . '. . 

'. 
0.2850 

0.00 

do= 0.2890 

d90= __ _ 190 = 

d100 = ---
df= 0.3114 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root log time 

d50= __ _ min d50 = ---
150 = min 150 = min 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index % Strain for Saturation 6.41 %

Depth ( ft | m) 6.5 1.98 Fines Content 85.3 % Water added at 150 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 23.8 119.1 18.70 96.2 15.11 83.7 0.78 0.961 2.44
Final 22.5 126.9 19.94 103.6 16.27 94.7 0.65 0.892 2.27

Project Number:
Test Start Date:

SUBMITTED BY:

I-5 & SR-74 IC

R-11-022
2

Very dark gray Clay (CH)

3/4/2011
30989830

Water 
Content 

(%)

2.420 6.147

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

0.0

5.0

10.0

15.0
100 1000 10000 100000

Ve
rt
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)

Consolidation Stress (psf)

Con I5 SR74 R11022 006.xls



Project Number: Boring No.: R-11-022

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 138.11
Mass of Dry Specimen, M5 (g) 111.56

Nominal Measured x Specimen Height, H (in) 0.961
Nominal x Measured Specimen Diameter, D (in) 2.420

Area of Specimen, A (in^2) 4.600
Volume of Specimen, V (cc) 72.42

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 119.1

Dry Unit Weight, DUW (pcf) 96.2
Void Ratio 0.788 0.782 0.655

Degree of Saturation, S (%) 83.7
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO

3/4/11

0.886
0.967

126.9

0.07
136.70

2.75 2.75
119.1

0.957

2.420 2.420

138.11

6.405

84.5 94.7

0.961

0.892

24.19

I-5 & SR-74 IC

FM

C6

0.959
0.960

0.962
0.966

95.9 103.6

4.600 4.600
72.42 67.25

23.80 22.54

0.894
0.892
0.891

0.961 0.892
0.069

m4

0.892

400.05 111.56 228.06
91.90 XXXXX 116.87

136.70
111.56 111.56

XXXXX s44
474.59 138.11 253.12

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of primary

R22

2

6.5

Very dark gray Clay (CH)

30989830

0.06

355.82
217.71
138.11

354.34

rp12
115.05
114.99

Specimen Analysis Initial Trim Initial Spec. Final

0.075

374.01

0.892
Initial Final

TJO
YS

Con I5 SR74 R11022 006.xls Page 1



Project Number: Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 2

Project Engineer: Apparatus No.: Depth (ft): 6.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

8.10
7.25

TJO

11.13
9.62

0.3263

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3263
2.08
3.96
7.33
11.50

7.16
11.22

0.2914
0.2483

1.16
2.07
3.96

0.12
0.43
0.68
1.20

0.0022
0.0040
0.0060
0.0082
0.0107
0.0137

0.3638
0.3570
0.3465

0.3574
0.3466

0.2536
0.2711

0.2930

2738
5499
11021
22064

C6

0.9610.3725

FM

End of Increment

0.2510

End of Duration End of Increment

0.3676
0.0000
0.0008

3/16/11

668
150

30989830

0.0120
0.0090
0.0069
0.0053

11021
2738

Vertical Strain (%)Dial Reading (in)

668

150
323

0.3713

1358

End of Duration

0.2878
0.2975

0.2975

Con I5 SR74 R11022 006.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 2
Project Engineer: FM Depth (ft): 6.5

Apparatus No.: C6 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.961 0.3725 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 150 0.960 0.3725 XXXXX XXXXX XXXXX 0.3713 0.0000 XXXXX XXXXX XXXXX
1 0.25 323 0.957 0.3713 0.3695 XXXXX XXXXX 0.3676 0.0008 XXXXX XXXXX XXXXX
2 0.50 668 0.955 0.3676 0.3665 XXXXX XXXXX 0.3638 0.0022 XXXXX XXXXX XXXXX
3 1.00 1358 0.952 0.3638 0.3620 0.3597 0.3574 0.3570 0.0040 2.00 0.022 0.223
4 1.0 2738 0.948 0.3570 0.3541 0.3504 0.3466 0.3465 0.0060 2.00 0.022 0.221
5 4.0 5499 0.936 0.3465 0.3430 0.3347 0.3263 0.3263 0.0082 3.00 0.014 0.144
6 4.0 11021 0.912 0.3263 0.3193 0.3062 0.2930 0.2914 0.0107 3.00 0.014 0.136
7 8.0 22064 0.882 0.2914 0.2823 0.2667 0.2510 0.2483 0.0137 10.00 0.004 0.038
8 -8.0 11021 0.900 0.2483 0.2508 XXXXX XXXXX 0.2536 0.0120 XXXXX XXXXX XXXXX
9 -4.0 -4.0 2738 0.926 0.2536 0.2569 XXXXX XXXXX 0.2711 0.0090 XXXXX XXXXX XXXXX
10 -1.0 -1.0 668 0.950 0.2711 0.2727 XXXXX XXXXX 0.2878 0.0069 XXXXX XXXXX XXXXX
11 -0.75 150 0.965 0.2878 0.2878 XXXXX XXXXX 0.2975 0.0053 XXXXX XXXXX XXXXX
12 150 XXXXX 0.2975 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
13 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
14 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11022 006.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_3_0 ___ _ 

Time 

10:50:06 

0.3690 

c 

0"1 0.3680 
c 
'5 
co 
Q) 

0: 0.3670 
(ij 

0 

0.3660 

Boring No.: _R_-_11_-0_2_2 ___ _ 

Date: 4-Mar-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3713 

0.02 0.13 0.3692 

0.05 0.22 0.3690 

0.10 0.32 0.3689 

0.20 0.45 0.3687 

0.50 0.71 0.3685 

1.00 1.00 0.3684 

1.50 1.22 0.3684 

2.00 1.41 0.3683 

4.0 2.00 0.3683 

6.0 2.45 0.3682 

10.0 3.16 0.3682 

16.0 4.00 0.3681 

30 0.3680 

60 0.3679 

120 0.3678 

240 0.3677 

480 0.3676 

960 0.3676 

1306 0.3676 

Apparatus No.: C6 Stage Number:_......;...._ Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 323 Zero Reading: 0.3725 

0.3700 r---+--+----1f-------,------,.-+------, 

0.3690 t--ll;:'-,=-+----11--+-----+------t--t-----1 

'""'~'-

c: ~==t:=E~t:~~==~E§~~==:l:t::~~~ ~ 0.3680 ~ 
c f----+-~-4--------~---------+-+------_, 

'5 
co 
Q) 

0: 
(ij 0.3670 1----+--+-----1------t-----+-+------i 
0 

0.3660 l---+--+-----1r-------t-----+-+------i 

0. 3650 L...I....._._'"+'-''-+'L.....L...li-'-'--'-'--'-'--'-'--'-'--'-'--'-'--'-'--'-'...L-I....L.f'-...L...L .................... _,__, 

0.00 

do= 0.3695 

d90 = 190 = ---
d100 = ---

df= 0.3676 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

log time 

d50 = ---
!50= min 

0. 3650 '----'--''-'-...L...L.J....U....___.__.L......I.__,__,U-J..!...L.---'---'--._._.L..L..I.....,_ _ _,___.__.L......L....L..L.JU-L---'--'-...L...I.....L.L.L.L..L.---'--'-....L.-I....L..I...u.J 

0.01 0.1 

C615 SR74 R11022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 5-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:36:17 0 0.00 0.3676 

0.02 0.13 0.3663 

0.05 0.22 0.3661 

0.10 0.32 0.3660 

0.20 0.45 0.3659 

0.50 0.71 0.3657 

1.00 1.00 0.3656 

1.50 1.22 0.3655 

2.00 1.41 0.3654 

4.0 2.00 0.3653 

6.0 2.45 0.3652 

10.0 3.16 0.3651 

16.0 4.00 0.3650 

30 0.3649 

60 0.3647 

120 0.3646 

240 0.3644 

480 0.3641 

960 0.3639 

1691 0.3638 

0.3680 

0.3620 

for ASTM D2435, method B 

Apparatus No.: C6 

Sample No.: 2 

Load (psf): 668 

0.3700 

0.3680 

c 
~ 0.3660 ...... 
c 
'6 
(1j 
Q) 

a: 
(ij 0.3640 

0 

0.3620 

0.3600 

0.00 

do= 0.3665 

d90 = ---
d100= __ _ 

df= 0.3638 

-

t90 = 

Stage Number: 2 Curves by: 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

" 

1.00 2.00 3.00 

Square Root Time (min °·5 ) 

square root 

min d50 = 

log time 

d50 = 

TJO 

4.00 

--- ---
!50= min t50 = min 

0.3600 ..____.____.__._..._._.l...L.I.....____,.__ .......... ..J....I....I..l.J'-'---"'---..1...-J...._L..i....L..I..I----'---'--L...J.....L..L..I...U...--'--'-.J..-1.....1....L.L..U...---'--'-....1-J...U..L.U 

0.01 0.1 

C615 SR74 R11022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 6-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

12:47:44 0 0.00 0.3638 

0.02 0.13 0.3615 

0.05 0.22 0.3611 

0.10 0.32 0.3608 

0.20 0.45 0.3606 

0.50 0.71 0.3602 

1.00 1.00 0.3599 

1.50 1.22 0.3598 

2.00 1.41 0.3597 

4.0 2.00 0.3593 

6.0 2.45 0.3592 

10.0 3.16 0.3589 

16.0 4.00 0.3587 

30 0.3585 

60 0.3582 

120 0.3579 

240 0.3576 

480 0.3573 

1184 0.3570 

0.3620 

0.3560 

for ASTM D2435, method B 

Apparatus No.: C6 

Sample No.: 2 

Load (psf): 1358 

0.3640 

0.3620 

"\. 

c 
~ 0.3600 
c 
'5 
(1j 
Q) 

0: 
7ii 0.3580 

0 

0.3560 

0.3540 
0.00 

do= 0.3620 

d90= __ _ 

d100 = 0.3574 

df= 0.3570 

' 

!90 = 

Stage Number: 3 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

.__ 
---. 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

log time 

d50 = 0.3597 

t50 = 2.0 min 

0. 3540 ._____.___,__._...L...L.J...LJ..L.----L...-.L......I.--'-'u....LLL--.L.-..L.....JL..J-.L..J....L....._ _ _,___._.L....L..L.J...Ju..J.... _ _,__._..J.......L....L..I.J....LL.---'---'-...L....I....L..I..l.J.J 

0.01 0.1 

C6 15 SR74 R11 022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Time 

8:32:20 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 -------
Boring No.: R-11-022 -------

Date· 7-Mar-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3570 

0.02 0.13 0.3534 

0.05 0.22 0.3528 

0.10 0.32 0.3524 

0.20 0.45 0.3520 

0.50 0.71 0.3514 

1.00 1.00 0.3509 

1.50 1.22 0.3507 

2.00 1.41 0.3505 

4.0 2.00 0.3500 

6.0 2.45 0.3497 

10.0 3.16 0.3494 

16.0 4.00 0.3491 

Apparatus No.: C6 Stage Number: 4 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 2738 Zero Reading: 0.3725 

0.3580 

0.3560 

0.3540 
c 
~ 0.3520 
c 
'g 0.3500 
(!) 

a: 
(ij 0.3480 

0 
0.3460 

0.3440 

0.3420 

0.3400 

0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.3487 Square Root Time (min o.s) 

60 0.3483 

120 0.3479 

240 0.3475 

480 0.3470 

960 0.3466 

1443 0.3465 

0.3600 

0.3580 

0.3560 

c 0.3540 
= 
O"l 0.3520 
c 
'6 0.3500 co 
(!) 

a: 0.3480 
(ij 

0 0.3460 

0.3440 

0.3420 

0.3400 

0.01 0.1 

C6 15 SR74 R11 022 006 

do= 0.3541 

d90= __ _ 

d1 00 = 0.3466 

df= 0.3465 

190 = 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50= __ _ 

!50= min 

1000 

log time 

d50 = 0.3504 

!50= 2.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

8:36:44 

0.3400 

c 

en 0.3350 
c 
'6 
(1j 
Q) 

0::: 0.3300 
Cii 
0 

0.3250 

Boring No.: R-11-022 

Date· 8-Mar-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

960 

1430 

Dial 

Reading 

(in) 

0.3465 

0.3416 

0.3403 

0.3396 

0.3388 

0.3378 

0.3368 

0.3362 

0.3358 

0.3347 

0.3340 

0.3332 

0.3324 

0.3315 

0.3304 

0.3295 

0.3285 

0.3275 

0.3266 

0.3263 

for ASTM D2435, method B 

Apparatus No.: C6 Stage Number: 5 Curves by: TJO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 5499 Zero Reading: 0.3725 

0.3450 
-

·~ 

' '" '" 
0.3400 

"' "" c 
~ 0.3350 
c 
'6 
(1j 
Q) 

0::: 
7ii 0.3300 

0 

0.3250 

0.3200 

0.00 

do= 0.3430 

d90= __ _ 

d100 = 0.3263 

df= 0.3263 

!90 = 

~"---. --- "'-- -
-

-

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

log time 

d50 = 0.3347 

!50= 4.0 min 

0.3200 1....----l---ii.....J..-l...I....L.J...l.L--1-..i........i.....l..-'u...L.I..L__.L_.J.....L..L.LU.i.I..--..L........L.-..L.l....L.Ll.l.L-....l....-L...L..l....L.l..ll.L_....L--L....LL.l....l...l..U 

0.01 0.1 

C6 15 SR74 R11022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Time 

8:27:58 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 -------
Boring No.: R-11-022 -------

Date: 9-Mar-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3263 

0.02 0.13 0.3174 

0.05 0.22 0.3161 

0.10 0.32 0.3152 

0.20 0.45 0.3137 

0.50 0.71 0.3114 

1.00 1.00 0.3094 

1.50 1.22 0.3082 

2.00 1.41 0.3073 

4.0 2.00 0.3051 

6.0 2.45 0.3037 

10.0 3.16 0.3021 

16.0 4.00 0.3007 

Apparatus No.: C6 Stage Number: 6 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 11021 Zero Reading: 0.3725 

0.3250 

0.3200 

0.3150 
c 
~ 0.3100 
c 
'g 0.3050 
Q) 

0: 
(ij 0.3000 

0 
0.2950 

0.2900 

0.2850 

0.2800 
0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2990 Square Root Time (min o.s) 

60 0.2973 

120 0.2958 

240 0.2945 

480 0.2932 

960 0.2920 

1480 0.2914 

0.3300 

0.3250 

0.3200 

c 0.3150 

0"\ 0.3100 
.!; 
"0 0.3050 co 
Q) 

0: 0.3000 
(ij 

0 0.2950 

0.2900 

0.2850 

0.2800 
0.01 0.1 

C615 SR74 R11022 006 

do= 0.3193 

d90 = t90 = ---
d1 00 = 0.2930 

df= 0.2914 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
t50 = min 

1000 

log time 

d50 = 0.3061 

t50 = 3.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-_11_-_02_2 ___ _ 

Date· 1 0-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:10:02 0 0.00 0.2914 

0.02 0.13 0.2808 

0.05 0.22 0.2796 

0.10 0.32 0.2790 

0.20 0.45 0.2779 

0.50 0.71 0.2763 

0.50 0.71 0.2763 

1.50 1.22 0.2737 

2.00 1.41 0.2728 

4.0 2.00 0.2703 

6.0 2.45 0.2686 

10.0 3.16 0.2662 

16.0 4.00 0.2638 

30 0.2605 

60 0.2570 

120 0.2541 

240 0.2518 

480 0.2501 

960 0.2489 

1494 0.2483 

0.2950 

0.2850 

2. 0.2750 

0\ 
c 
'6 0.2650 co 
Q) 

0::: 
co 0.2550 0 

0.2450 

0.2350 

0.01 0.1 

C615 SR74 R11022 006 

Apparatus No.: C6 Stage Number: 7 Curves by: T JO ---
Sample No.: 2 Depth (ft.)_6_.5_ 

Load(psf): 22064 Zero Reading: 0.3725 

0.2950 

'' ... 
0.2850 

"" . 
·~ 

c 0.2750 
.. --... . -.. -0\ ~ c ·-'6 0.2650 co .. 

Q) ... 
0::: -
co 
0 0.2550 

... . 
0.2450 

~_;, 

... 
0.2350 ......,_ • .,... • .,....· ...,..· ..................... '-!-' ........................................................................................... r-'-..................... ~ 

0.00 

do= 0.2823 

d90 = !90 = ---
d100 = 0.2510 

df= 0.2483 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
t50 = min 

100 1000 

log time 

d50 = 0.2666 

t50 = 10.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 11-Mar-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:04:43 0 0.00 0.2483 

0.02 0.13 0.2509 

0.05 0.22 0.2510 

0.10 0.32 0.2511 

0.20 0.45 0.2512 

0.50 0.71 0.2514 

1.00 1.00 0.2516 

1.50 1.22 0.2517 

2.00 1.41 0.2518 

4.0 2.00 0.2520 

6.0 2.45 0.2522 

10.0 3.16 0.2524 

16.0 4.00 0.2526 

30 0.2529 

60 0.2532 

120 0.2534 

240 0.2535 

480 0.2536 

0.2560 

0.2550 

0.2540 
c 
=- 0.2530 
0\ 
c 
'6 0.2520 rd 
Q) 

0::: 
co 0.2510 

i:5 
0.2500 

0.2490 

0.2480 
0.01 0.1 

C6 15 SR74 R11022 006 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.2550 

0.2540 

c =- 0.2530 
0\ 
c 
'g 0.2520 
Q) 

0::: 

co 0.2510 
i:5 

0.2500 

0.2490 

0.2480 

0.00 

do= 0.2508 

d90 = ---
d100 = ---

df= 0.2536 

C6 

2 

11021 

190 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 8 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

18:07:01 

0.2700 

O'l 0.2650 
c 
'6 
co 
Q) 

a: 0.2600 
[ij 

0 

0.2550 

Boring No.: R-11-022 

Date· 11-Mar-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

974 

Dial 

Reading 

(in) 

0.2536 

0.2574 

0.2578 

0.2580 

0.2584 

0.2590 

0.2594 

0.2598 

0.2601 

0.2609 

0.2614 

0.2623 

0.2632 

0.2647 

0.2667 

0.2685 

0.2699 

0.2706 

0.2711 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.2750 

0.2700 

c 
~ 0.2650 
c 
'g 
Q) 

a: 
[ij 0.2600 

0 

C6 

2 

2738 

,...... 
rr 

0.2550 

0.2500 
0.00 

do= 0.2569 

d90 = ---
d100 = ---

df= 0.2711 

190 = 

Stage Number: 9 Curves by: 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

------~ 

1.00 2.00 3.00 

Square Root Time (min o.s) 

square root 

min d50 = 

log time 

d50 = 

TJO 

4.00 

--- ---
!50= min !50= min 

0.2500 ._____.____.__._...._._ ........... ..____,'---...__.._.__........_....___..__......__,._._ .......... ......_ _ _.__....._.__._.L..L..I..U....--'--'-...&......I.....L-L.L.U..-'-'--'-_.__. .......... .L..LJ 

0.01 0.1 

C615 SR74 R11022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 12-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:21:14 0 0.00 0.2711 

0.02 0.13 0.2729 

0.05 0.22 0.2730 

0.10 0.32 0.2731 

0.20 0.45 0.2734 

0.50 0.71 0.2737 

1.50 1.22 0.2742 

1.50 1.22 0.2742 

2.00 1.41 0.2744 

4.0 2.00 0.2749 

6.0 2.45 0.2753 

10.0 3.16 0.2759 

16.0 4.00 0.2766 

30 0.2779 

60 0.2797 

120 0.2819 

240 0.2841 

480 0.2856 

974 0.2866 

1440 0.2871 

2880 0.2877 

3488 0.2878 

0.2900 

0.2880 

0.2860 

I o.284o 

O'l 0.2820 
c 
'6 0.2800 co 
Q) 

a: 0.2780 
(ij 

0 0.2760 

0.2740 

0.2720 

0.2700 

0.01 0.1 

C6 15 SR74 R11022 006 

for ASTM D2435, method 8 

Apparatus No.: C6 

Sample No.: 2 

Load (psf): 668 

0.2900 

0.2880 

0.2860 

0.2840 
c 
~ 0.2820 
c 
'6 0.2800 co 
Q) 

a: 
(ij 0.2780 

0 
0.2760 

0.2740 

0.2720 
r----

0.2700 

0.00 

do= 0.2727 

d90 = t90 = ---
d100= __ _ 

df= 0.2878 

10 

Log-Time (min) 

Page 1 

Stage Number: 10 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 14-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

20:30:16 0 0.00 0.2878 

0.02 0.13 0.2881 

0.05 0.22 0.2885 

0.10 0.32 0.2886 

0.20 0.45 0.2887 

0.50 0.71 0.2888 

1.00 1.00 0.2890 

1.50 1.22 0.2890 

2.00 1.41 0.2891 

4.0 2.00 0.2893 

6.0 2.45 0.2894 

10.0 3.16 0.2896 

16.0 4.00 0.2899 

30 0.2903 

60 0.2911 

120 0.2921 

240 0.2933 

480 0.2946 

960 0.2958 

1440 0.2965 

2109 0.2970 

2835 0.2975 

0.3000 
~ 

c 
'= 
0\ 
c 
'0 0.2950 rd 
Q) 

a: 
[ij 

0 
0.2900 

for ASTM D2435, method B 

Apparatus No.: C6 

Sample No.: 2 

Load (psf): 150 

0.3050 

0.3000 

c 
en 
c 
'0 0.2950 rd 
Q) 

a: 
[ij 

0 

0.2900 

..,..-

0.2850 

0.00 

do= 0.2878 

d90 = ---
d100= __ _ 

df= 0.2975 

190 = 

Stage Number: 11 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

. 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root log time 

d50= __ _ min d50 = ---
!50= min !50= min 

0.2850 '-----'--'--'-..J....L.J...L.I..L.--L...-J.......L-J...J...J...L..L.L...--.L.-.i....-J'-L..I-U..I..L---'--...l..-'-'-.I...I..J...I.L---'--'--...I......L...I....L.L.L.I...--'---'--'-'....L.J...LLJ 

0.01 0.1 

C615 SR74 R11022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index % Strain for Saturation 3.57 %

Depth ( ft | m) 11.5 3.51 Fines Content 94.5 % Water added at 150 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 28.3 118.2 18.57 92.2 14.48 90.4 0.86 0.938 2.38
Final 26.5 123.2 19.36 97.4 15.30 96.0 0.76 0.888 2.26

Project Number:
Test Start Date:

SUBMITTED BY:

I-5 & SR-74 IC

R-11-022
4

Dark olive gray Clay (CH)

3/4/2011
30989830

Water 
Content 

(%)

2.416 6.137

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

0.0
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10.0

15.0
100 1000 10000 100000
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Consolidation Stress (psf)
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Project Number: Boring No.: R-11-022

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 133.49
Mass of Dry Specimen, M5 (g) 104.08

Nominal Measured x Specimen Height, H (in) 0.938
Nominal x Measured Specimen Diameter, D (in) 2.416

Area of Specimen, A (in^2) 4.584
Volume of Specimen, V (cc) 70.50

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 118.2

Dry Unit Weight, DUW (pcf) 92.2
Void Ratio 0.865 0.859 0.759

Degree of Saturation, S (%) 90.4
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO

3/4/11

0.880
0.947

123.2

0.18
131.66

2.75 2.75
118.2

0.937

2.416 2.416

133.49

3.572

91.1 96.0

0.938

0.892

28.67

I-5 & SR-74 IC

FM

C8

0.939
0.941

0.936
0.939

91.9 97.4

4.584 4.584
70.50 66.70

28.26 26.50

0.885
0.886
0.887

0.938 0.888
0.051

m5

0.888

311.26 104.08 203.62
91.31 XXXXX 100.13

131.66
104.08 104.08

XXXXX s2
374.32 133.49 231.04

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of primary

R24

4

11.5

Dark olive gray Clay (CH)

30989830

0.14

351.56
218.07
133.49

349.55

rp00
117.17
117.03

Specimen Analysis Initial Trim Initial Spec. Final

0.059

371.22

0.889
Initial Final

TJO
TJO

Con I5 SR74 R11022 011.xls Page 1



Project Number: Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 4

Project Engineer: Apparatus No.: Depth (ft): 11.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

6.76
5.84

TJO

10.38
8.61

0.3360

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3350
1.67
3.86
6.87
10.83

6.37
10.53

0.3043
0.2642

0.40
1.61
3.75

0.04
-0.01
0.07
0.43

0.0018
0.0034
0.0049
0.0068
0.0092
0.0122

0.3755
0.3706
0.3574

0.3708
0.3580

0.2698
0.2897

0.3090

2747
5517
11057
22137

C8

0.9380.3780

FM

End of Increment

0.2670

0.09

End of Duration End of Increment

0.3765 0.3774
0.0000
0.0007

3/16/11

670
150

30989830

0.0108
0.0075
0.0056
0.0041

11057
2747

Vertical Strain (%)Dial Reading (in)

670

150
323

0.3776

1362

End of Duration

0.3090
0.3191

0.3191

Con I5 SR74 R11022 011.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 4
Project Engineer: FM Depth (ft): 11.5

Apparatus No.: C8 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.938 0.3780 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 150 0.938 0.3780 XXXXX XXXXX XXXXX 0.3776 0.0000 XXXXX XXXXX XXXXX
1 0.25 323 0.939 0.3776 0.3768 0.3767 0.3765 0.3774 0.0007 XXXXX XXXXX XXXXX
2 0.50 670 0.938 0.3774 0.3766 XXXXX XXXXX 0.3755 0.0018 XXXXX XXXXX XXXXX
3 1.00 1362 0.937 0.3755 0.3748 0.3728 0.3708 0.3706 0.0034 6.00 0.007 0.072
4 1.0 2747 0.929 0.3706 0.3688 0.3634 0.3580 0.3574 0.0049 5.00 0.008 0.085
5 4.0 5517 0.913 0.3574 0.3554 0.3457 0.3360 0.3350 0.0068 5.00 0.008 0.082
6 4.0 11057 0.892 0.3350 0.3327 0.3209 0.3090 0.3043 0.0092 6.00 0.007 0.065
7 8.0 22137 0.864 0.3043 0.3011 0.2841 0.2670 0.2642 0.0122 16.00 0.002 0.023
8 -8.0 11057 0.880 0.2642 0.2656 XXXXX XXXXX 0.2698 0.0108 XXXXX XXXXX XXXXX
9 -4.0 -4.0 2747 0.907 0.2698 0.2723 XXXXX XXXXX 0.2897 0.0075 XXXXX XXXXX XXXXX
10 -1.0 -1.0 670 0.932 0.2897 0.2907 XXXXX XXXXX 0.3090 0.0056 XXXXX XXXXX XXXXX
11 -0.8 150 0.947 0.3090 XXXXX XXXXX XXXXX 0.3191 0.0041 XXXXX XXXXX XXXXX
12 150 XXXXX 0.3191 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
13 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
14 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11022 011.xls Page 1



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 4-Mar-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

11:08:41 0 0.00 0.3776 

0.02 0.13 0.3767 

0.05 0.22 0.3766 

0.10 0.32 0.3766 

0.20 0.45 0.3765 

0.50 0.71 0.3765 

1.00 1.00 0.3765 

1.50 1.22 0.3765 

2.00 1.41 0.3765 

4.0 2.00 0.3765 

6.0 2.45 0.3765 

10.0 3.16 0.3767 

16.0 4.00 0.3770 

swelling 26 0.3774 

0.3790 

0.3760 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf}: 

0.3800 

0.3790 

c 
~ 0.3780 
c 
'6 
ro 
Q) 

a:: 
(ij 0.3770 

0 

0.3760 

' 

0.3750 

0.00 

do= 0.3768 

d90= __ _ 

d100 = 0.3765 

df= 0.3774 

C8 

4 

323 

190 = 

Stage Number: 1 Curves by: TJO 

Depth (ft.) 11.5 

Zero Reading: 0.3780 

_.,-
.... ~ 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50 = 0.3767 

150 = min 150 = min 

0.3750 L...---..l.---l---L.....L..J..J...U.J...____JL-J......J....J....J....U...LI.--..I...-..i......JI....i-L.L.LJ.I....._..I.-....I...._L....i...J...J..JL..U...._...L.--i-..J.......L...LJ...t.J.L. _ __J____.J....L..J'-L.J..l.J.I 

0.01 0.1 

C8 15 SR74 R11022 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ Apparatus No.: C8 Stage Number: 2 

Boring No.: _R_-1_1_-0_2_2 ___ _ 

Date· 4-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

11:34:58 0 0.00 0.3774 

0.02 0.13 0.3765 

0.05 0.22 0.3764 

0.10 0.32 0.3764 

0.20 0.45 0.3763 

0.50 0.71 0.3762 

1.00 1.00 0.3761 

1.50 1.22 0.3761 

2.00 1.41 0.3760 

4.0 2.00 0.3760 

6.0 2.45 0.3759 

10.0 3.16 0.3759 

16.0 4.00 0.3758 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 670 Zero Reading: 0.3780 

0.3780 

0.3770 

c 
--;:, 0.3760 
c 
i5 co 
Q) 

0:: 
(ii 0.3750 

0 

0.3740 

" 

0.3730 

0.00 

-

........... 

-

1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.3758 Square Root Time (min o.s) 

60 0.3757 

120 0.3757 

240 0.3756 

480 0.3756 

960 0.3756 

1263 0.3755 

0.3780 

0.3770 

c 
~ 

en 0.3760 
.£; 
-o co 
Q) 

0:: 0.3750 
(ii 

i5 

0.3740 

0.3730 

0.01 0.1 

C815 SR74 R11022 011 

do= 0.3766 

d90 = !90 = ---
d100 = ---

df= 0.3755 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
!50= min 

1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....:;3_09_8:....:9....:;8..:..30 ___ _ 

Boring No.: ..:..R:....:-1_1:....:-0.:...:2.:...:2;__ __ _ 

Date· 5-Mar-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:38:31 0 0.00 0.3755 

0.02 0.13 0.3745 

0.05 0.22 0.3743 

0.10 0.32 0.3741 

0.20 0.45 0.3740 

0.50 0.71 0.3738 

1.00 1.00 0.3735 

1.50 1.22 0.3734 

2.00 1.41 0.3733 

4.0 2.00 0.3730 

6.0 2.45 0.3728 

10.0 3.16 0.3726 

16.0 4.00 0.3724 

30 0.3722 

60 0.3719 

120 0.3717 

240 0.3714 

480 0.3712 

960 0.3709 

1440 0.3708 

2874 0.3706 

0.3760 

0.3750 

0.3740 
c 
:=::- 0.3730 
O"l 
c 
i5 0.3720 ro 
Q) 

0:: 
(ij 0.3710 

0 
0.3700 

0.3690 

0.3680 

0.01 0.1 

CB 15 SR74 R11022 011 

Apparatus No.: C8 Stage Number: 3 Curves by: T JO 

Sample No.: 4 

Load (psf): 1362 

0.3760 

0.3750 

0.3740 

c 
:=::- 0.3730 
O"l 
c 
i5 0.3720 ro 
Q) 

0:: 
(ij 0.3710 

r---
0 r----

0.3700 

0.3690 

0.3680 

0.00 

do= 0.3748 

d90 = 190 = ---
d100 = 0.3708 

df= 0.3706 

10 

Log-Time (min) 

Page 1 

Depth (ft.) 11.5 

Zero Reading: 0.3780 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = 0.3728 

150 = 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

8:34:26 

0.3700 

c 

en 0.3650 
c 
i5 co 
Q) 

a: 0.3600 
ro 
i5 

0.3550 

Boring No.: R-11-022 

Date· 7-Mar-11 

Elapsed SORT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

960 

1443 

Dial 

Reading 

(in) 

0.3706 

0.3682 

0.3678 

0.3675 

0.3670 

0.3663 

0.3656 

0.3651 

0.3647 

0.3637 

0.3631 

0.3623 

0.3615 

0.3607 

0.3600 

0.3593 

0.3587 

0.3582 

0.3577 

0.3574 

for ASTM D2435, method B 

Apparatus No.: C8 

Sample No.: 4 

Load (psf): 2747 

0.3750 

0.3700 .. 
c 
~ 0.3650 
c 
i5 co 
Q) 

0: co 0.3600 

0 

0.3550 

0.3500 

0.00 

do= 0.3688 

d90= __ _ 

d1 00 = 0.3580 

df= 0.3574 

""- ....... 

190 = 

Stage Number: 4 Curves by: TJO 

Depth (ft.) 11.5 

Zero Reading: 0.3780 

~ --.. ....... -~ -

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

150 = min 

log time 

d50 = 0.3634 

150 = 5.0 min 

0. 3500 .___....____,'--'-....L...L..L..L.I-'---'--.L.......I ......... u...L.LI.---'--......__L.....I.....L...L.L.L.L..-......___._J.....L...L..J..jl..U..---1-...J......J.......l....l....i...L..U.---..I.._.i...-i-J....L...i..LU 

0.01 0.1 

CB 15 SR74 R11022 011 

10 

Log-Time (min) 
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100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 8-Mar-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:38:55 0 0.00 0.3574 

0.02 0.13 0.3542 

0.05 0.22 0.3532 

0.10 0.32 0.3526 

0.20 0.45 0.3519 

0.50 0.71 0.3506 

1.00 1.00 0.3495 

1.50 1.22 0.3486 

2.00 1.41 0.3480 

4.0 2.00 0.3462 

6.0 2.45 0.3450 

10.0 3.16 0.3435 

16.0 4.00 0.3421 

30 0.3404 

60 0.3390 

120 0.3379 

240 0.3370 

480 0.3361 

960 0.3353 

1430 0.3350 

0.3600 

0.3550 

:§: 0.3500 

(J) 

c: 
i5 0.3450 co 
Q) 

a: 
co 0.3400 0 

0.3350 

0.3300 

0.01 0.1 

C815 SR74 R11022 011 

for ASTM D2435, method B 

Apparatus No.: C8 Stage Number: 5 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf}: 5517 Zero Reading: 0.3780 

0.3600 .....--+--+--1-------.------.-+-----.. 

0.3550 t-.--+--1---+------+------+-t-----1 

"' 
c 0.3500 1---+--f""""'=:':--------f------+-+----l 
.:=:, 
(J) 

c -'g 0. 3450 1---+--1----l'--------4---=-:::!0oo-=:------4-+----l 
Q) - ..... 

0:::: -co 
0 0.3400 1---+--1----ll--------f------+-+----l 

0.3350 1---+--1----l-------f------+-+----l 

0. 3300 L-L-L...L..J ........... '-f-''-'-!i-'-'-'-'-'-'-'-'...1-l....&....I....&....I....&....I....L..L .......... ~ ...................................... 

0.00 

do= 0.3554 

d90 = ---
d1 00 = 0.3360 

df= 0.3350 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

min 

100 

square root 

d50 = ---
!50= min 

1000 

log time 

d50 = 0.3457 

!50= 5.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_3_0 ___ _ 

Boring No.: ...;..R.;....-1...;..1...;..-.;;.;02;;.;;2;;...._ __ _ 

Date· 9-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:30:03 0 0.00 0.3350 

0.02 0.13 0.3312 

0.05 0.22 0.3299 

0.10 0.32 0.3291 

0.20 0.45 0.3282 

0.50 0.71 0.3268 

1.00 1.00 0.3254 

1.50 1.22 0.3245 

2.00 1.41 0.3237 

4.0 2.00 0.3214 

6.0 2.45 0.3198 

10.0 3.16 0.3177 

16.0 4.00 0.3156 

30 0.3129 

60 0.3105 

120 0.3086 

240 0.3072 

480 0.3060 

960 0.3048 

1481 0.3043 

0.3350 

0.3300 

~ 0.3250 c 

g' 0.3200 
'6 
ro 
Q) 

0.3150 0:: 
(ij 

i:5 0.3100 

0.3050 

0.3000 
0.01 0.1 

CB 15 SR74 R11022 011 

Apparatus No.: C8 Stage Number: 6 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 11057 Zero Reading: 0.3780 

0.3300 

0.3250 

g' 0.3200 

'g ...;.._ 

~0.3150--(ij 

i:5 
0.3100 

0.3050 1-'-"'---:---'---ll--.......,,..----l--..;._---+-'------l 

0.3000 EE~~3E2§~§~~~~3~~~~~ 
0.00 

do= 0.3327 

d90 = ---
d100 = 0.3090 

df= 0.3043 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3209 

t50 = 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_09_8_9_8_3_0 ___ _ 

Boring No.: _R_-1_1_-0.;...2_2 ___ _ 

Date· 1 0-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:12:07 0 0.00 0.3043 

0.02 0.13 0.2999 

0.05 0.22 0.2989 

0.10 0.32 0.2983 

0.20 0.45 0.2975 

0.50 0.71 0.2962 

1.00 1.00 0.2949 

1.50 1.22 0.2940 

2.00 1.41 0.2932 

4.0 2.00 0.2909 

6.0 2.45 0.2893 

10.0 3.16 0.2867 

16.0 4.00 0.2840 

30 0.2798 

60 0.2751 

120 0.2711 

240 0.2682 

480 0.2663 

960 0.2649 

1493 0.2642 

0.3050 

0.3000 

0.2950 

;§: 0.2900 

01 
c 0.2850 
'6 
(1j 
Q) 0.2800 

0::: 
ro 0.2750 0 

0.2700 

0.2650 

0.2600 

0.01 0.1 

C815 SR74 R11022 011 

Apparatus No.: C8 Stage Number: 7 Curves by: T JO 

Sample No.: 4 

Load (psf): 22137 

0.3050 

0.3000 

0.2950 

c 0.2900 
'=-
en 
c 0.2850 
'6 '' 
(1j 
Q) 

0.2800 0::: 
ro 
0 0.2750 

0.2700 

0.2650 

0.2600 
0.00 

do= 0.3011 

d90= __ _ 

d100 = 0.2670 

df= 0.2642 

!90 = 

10 

Log-Time (min) 

Page 1 

---
Depth (ft.) 11.5 

Zero Reading: 0.3780 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.2841 

!50= 16.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...=3..:.0.::...98:....:9:....:8..:.3.::...0 ___ _ Apparatus No.: C8 Stage Number: 8 

Boring No.: R-11-022 -------
Date: 11-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:06:46 0 0.00 0.2642 

0.02 0.13 0.2658 

0.05 0.22 0.2659 

0.10 0.32 0.2661 

0.20 0.45 0.2662 

0.50 0.71 0.2664 

1.00 1.00 0.2666 

1.50 1.22 0.2668 

2.00 1.41 0.2669 

4.0 2.00 0.2672 

6.0 2.45 0.2675 

10.0 3.16 0.2678 

16.0 4.00 0.2682 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 11057 Zero Reading: 0.3780 

0.2710 

0.2700 

~ 0.2690 
O"l 
c 
'g 0.2680 
(!) 

0: 

(i'j 0.2670 
0 

0.2660 

0.2650 

0.2640 
0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2687 Square Root Time (min °·5 ) 

60 0.2691 

120 0.2693 

240 0.2695 

480 0.2697 

960 0.2698 

1455 0.2698 

0.2720 

0.2710 

0.2700 
c 
'=- 0.2690 
01 
c 
'6 0.2680 ro 
(!) 

0: 
(i'j 0.2670 

0 
0.2660 

0.2650 

0.2640 

0.01 0.1 

C815 SR74 R11022 011 

do= 0.2656 

d90 = t90 = ---
d100 = ---

df= 0.2698 

10 

Log-Time (min) 

Page 1 

min 

100 

square root log time 

d50= __ _ d50= __ _ 

!50= min !50= min 

1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;.3..;;.0.;;..98;;..;9;....8_3_0 ___ _ 

Boring No.: ...:...R.:....-1.;;..1.:....-..;;..;02..;;..;2;;__ __ _ 

Date· 12-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:23:19 0 0.00 0.2698 

0.02 0.13 0.2727 

0.05 0.22 0.2729 

0.10 0.32 0.2731 

0.20 0.45 0.2735 

0.50 0.71 0.2740 

1.00 1.00 0.2745 

1.50 1.22 0.2749 

2.00 1.41 0.2752 

4.0 2.00 0.2761 

6.0 2.45 0.2767 

10.0 3.16 0.2778 

16.0 4.00 0.2789 

30 0.2808 

60 0.2834 

120 0.2859 

240 0.2878 

480 0.2888 

960 0.2894 

1541 0.2897 

0.2950 

0.2900 

:§_ 0.2850 

O"l 
c 
iJ 0.2800 ro 
(!) 

0: 
ro 0.2750 0 

0.2700 

0.2650 
0.01 0.1 

C8 15 SR74 R11022 011 

Apparatus No.: C8 Stage Number: 9 Curves by: T JO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 2747 Zero Reading: 0.3780 

0.2950 .--.--r-'-...,....---j--......-,.-----;,--..:.......-----.------, 

' ' 
0.2900 t--i-7-'--i---r--t---;-: --:--: ---t-----L..---t-......-------1 

rr~~--~r-r-,,-----r--~-----t-~------~ 

c 0.2850 f-!-J.....,....-'----7-~f--:..........'---~-----+--7------l 

'=-
O"l 
c 
'g 0.2800 1--'-.....,...~_,__~r-....._--~--r---+--'------1 

~ ~~~~ ro ~,_,...._·,_.. -:.--..r--- : 
i:5 0.2750 _._ 

·..-,..., 
' ' 

0.2700 1--7-~..;.--.----lr---i-' -·:..._-~--.L...----+-..------1 

0. 2650 L..I!.........._L!..I..-"-f-'-'--'L....I....J'-L...JL..&....I'-'-1'-'-''-'-'-'-' .............................. -L7'-......................................... 

0.00 

do= 0.2723 

d90= __ _ !90 = 

d100 = ---
df = 0.2897 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Time 

12:04:44 

0.3050 

01 0.3000 
c 
'6 ro 
Q) 

0::: 0.2950 
ro 
0 

0.2900 

Boring No.: _R_-_11_-0_2_2 ___ _ 

Date· 13-Mar-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2897 

0.02 0.13 0.2909 

0.05 0.22 0.2911 

0.10 0.32 0.2912 

0.20 0.45 0.2913 

0.50 0.71 0.2917 

1.00 1.00 0.2920 

1.50 1.22 0.2922 

2.00 1.41 0.2924 

4.0 2.00 0.2930 

6.0 2.45 0.2934 

10.0 3.16 0.2941 

16.0 4.00 0.2949 

30 0.2964 

60 0.2984 

120 0.3010 

240 0.3038 

480 0.3059 

960 0.3072 

1440 0.3078 

2880 0.3087 

4054 0.3090 

Apparatus No.: C8 Stage Number: 10 Curves by: T JO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 670 Zero Reading: 0.3780 

0.3100 .---+--+--+-----.-----..-t-------, 

0.3050 1---+--+--+-----+----+-t-----1 

c 
-;:, 0.3000 1---+-+--+-----+-----+-1------l 
c 
'6 ro 
Q) 

0::: 

ro o.295o ~~tt~~~~~I~~~~~~~~~ 0 E 
0.2900 1---+-+--+-----+-----+-1------l 

0. 2850 L...I....J ........... f-'--'--+-'-""""'-+ ................... ........_.._._......_......_,......_......._.. .......... ...L...L......,._ ............................... 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

do= 0.2907 square root log time 

d50= __ _ d90 = --- !90 = min d50= __ _ 

d100 = !50= min !50= min ---
df= 0.3090 

0.2850 ....___..___._._.L..L..J ......... _ __.___.___.__._._. ........... _ __,___,__._._._...LL.L. _ __.__--'-....L....I.....L..L.LL.L..--'---'-..L....J.. ............. ......._ _ _.___,__._._.u..L.U 

0.01 0.1 

C8 15 SR74 R11022 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit 50 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 32 % Strain for Saturation 1.64 %

Depth ( ft | m) 20.0 6.10 Fines Content 87.0 % Water added at 151 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 25.6 123.2 19.35 98.1 15.41 94.2 0.75 0.932 2.37
Final 24.6 126.8 19.92 101.8 16.00 98.9 0.68 0.898 2.28

Project Number:
Test Start Date:

SUBMITTED BY:

I-5 & SR-74 IC

R-11-022
6

Dark olive gray Clay (CH)

2/18/2011
30989830

Water 
Content 

(%)

2.416 6.137

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

0.0

5.0

10.0

15.0

20.0
100 1000 10000 100000

Ve
rt
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)

Consolidation Stress (psf)
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Project Number: Boring No.: R-11-022

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 138.22
Mass of Dry Specimen, M5 (g) 110.04

Nominal Measured x Specimen Height, H (in) 0.932
Nominal x Measured Specimen Diameter, D (in) 2.416

Area of Specimen, A (in^2) 4.584
Volume of Specimen, V (cc) 70.05

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 123.2

Dry Unit Weight, DUW (pcf) 98.1
Void Ratio 0.754 0.747 0.683

Degree of Saturation, S (%) 94.2
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO

2/18/11

0.891
0.939

126.8

0.25
137.06

2.75 2.75
123.2

0.935

2.416 2.416

138.22

1.643

95.1 98.9

0.932

0.899

26.07

I-5 & SR-74 IC

FM

C5

0.931
0.932

0.932
0.932

97.7 101.8

4.584 4.584
70.05 67.46

25.61 24.56

0.898
0.894
0.900

0.932 0.898
0.034

m13

0.898

286.50 110.04 185.43
89.82 XXXXX 76.30

137.06
110.04 110.04

XXXXX s20
337.78 138.22 212.23

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

R23

6

20.0

Dark olive gray Clay (CH)

30989830

0.20

355.68
217.46
138.22

354.27

rp10
116.20
116.00

Specimen Analysis Initial Trim Initial Spec. Final

0.041

378.97

0.899
Initial Final

TJO
TJO

Con I5 SR74 R11022 020.xls Page 1



Project Number: Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 6

Project Engineer: Apparatus No.: Depth (ft): 20.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

11.23
8.71

TJO

3.97

13.90
13.47

6.69

0.3170

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3147
1.80
3.81
6.50
9.98

6.15
9.78

0.2867
0.2501

0.15
0.56
1.66
3.56

0.01
0.08
0.14
0.58

13.53

0.0022
0.0038
0.0055
0.0078
0.0107
0.0148

0.3545
0.3488
0.3357

0.3490

0.2140

0.3544

0.3370

0.2106
0.2162

0.2900

324
68

2748
5518
11058
22137

C5

0.9320.3580

FM

End of Increment

0.2520

0.10

End of Duration End of Increment

0.3562 0.3564
0.0000
0.0009

3/16/11

5518
1363

30989830

0.0178
0.0162
0.0104
0.0073
0.0052
0.0043

44297
22137

Vertical Strain (%)Dial Reading (in)

670

151
324

0.3579

1363

End of Duration

0.2429
0.2695
0.2904
0.3167

0.3167

Con I5 SR74 R11022 020.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 6
Project Engineer: FM Depth (ft): 20.0

Apparatus No.: C5 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.932 0.3580 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 151 0.932 0.3580 XXXXX XXXXX XXXXX 0.3579 0.0000 XXXXX XXXXX XXXXX
1 0.25 324 0.932 0.3579 0.3570 0.3566 0.3562 0.3564 0.0009 XXXXX XXXXX XXXXX
2 0.50 670 0.932 0.3564 0.3550 0.3547 0.3544 0.3545 0.0022 XXXXX XXXXX XXXXX
3 1.00 1363 0.930 0.3545 0.3530 0.3510 0.3490 0.3488 0.0038 1.50 0.028 0.284
4 1.0 2748 0.923 0.3488 0.3475 0.3423 0.3370 0.3357 0.0055 10.00 0.004 0.042
5 4.0 5518 0.909 0.3357 0.3341 0.3256 0.3170 0.3147 0.0078 15.00 0.003 0.027
6 4.0 11058 0.892 0.3147 0.3125 0.3013 0.2900 0.2867 0.0107 18.00 0.002 0.022
7 8.0 22137 0.870 0.2867 0.2835 0.2678 0.2520 0.2501 0.0148 35.00 0.001 0.011
8 16.0 44297 0.849 0.2501 0.2477 0.2309 0.2140 0.2106 0.0178 70.00 0.001 0.005
9 -16.0 22137 0.870 0.2106 0.2122 XXXXX XXXXX 0.2162 0.0162 XXXXX XXXXX XXXXX
10 -12.0 5518 0.907 0.2162 0.2207 XXXXX XXXXX 0.2429 0.0104 XXXXX XXXXX XXXXX
11 -4.0 -1.0 1363 0.941 0.2429 0.2447 XXXXX XXXXX 0.2695 0.0073 XXXXX XXXXX XXXXX
12 -1.5 324 0.967 0.2695 0.2703 XXXXX XXXXX 0.2904 0.0052 XXXXX XXXXX XXXXX
13 -0.25 -0.06 68 0.998 0.2904 XXXXX XXXXX XXXXX 0.3167 0.0043 XXXXX XXXXX XXXXX
14 68 XXXXX 0.3167 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11022 020.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....::3..;;.0.;;...98;;..:9....::8..;;.3.;;...0 ___ _ 

Boring No.: R-11-022 -------
Date: 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

12:14:05 0 0.00 0.3579 

0.02 0.13 0.3568 

0.05 0.22 0.3567 

0.10 0.32 0.3566 

0.20 0.45 0.3565 

0.50 0.71 0.3563 

1.00 1.00 0.3562 

1.50 1.22 0.3562 

2.00 1.41 0.3564 

swelling 3.0 1.73 0.3564 

0.3575 
c 
<::::;. 

01 
c 
'6 0.3570 ro 
Q) 

0: 
ro 
0 

0.3565 

Apparatus No.: C5 Stage Number: --- Curves by: T JO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf): 324 Zero Reading: 0.3580 

0.3580 

0.3575 

c 
<::::;. 

0"1 
c 
'6 0.3570 ro 
Q) 

0: 

"\. 
\. 

ro 
0 

' r---- \. 
"\ r 

0.3565 

' .I --
0.3560 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

do= 0.3570 square root log time 

d50= __ _ d90 = --- !90 = min d50= __ _ 

d100= __ _ !50= min !50= min 

df= 0.3564 

0.3560 .____.___.__._..&...L.L.L.L.L..---JL...-........ ....L..J...J...L.I..1.--..__....__.._._I....I....L.I...I--....__...I.-l.....L....I....I....I..U..--'--'-...I......L...l....l.J..U.. _ _.__._...L...I...J....L.LJ.I 

0.01 0.1 

C515 ST74 R11022 020 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

12:16:27 0 0.00 0.3564 

0.02 0.13 0.3549 

0.05 0.22 0.3548 

0.10 0.32 0.3548 

0.20 0.45 0.3547 

0.50 0.71 0.3545 

1.00 1.00 0.3545 

1.50 1.22 0.3545 

2.00 1.41 0.3544 

4.0 2.00 0.3544 

6.0 2.45 0.3544 

swelling 10.0 3.16 0.3545 

0.3570 

0.3565 

::§: 0.3560 

01 
c 
'6 0.3555 co 
(]) 

a: 
(ij 0.3550 0 

0.3545 

0.3540 
0.01 0.1 

C515 ST74 R11022 020 

for ASTM D2435, method B 

Apparatus No.: C5 Stage Number: 2 Curves by: TJO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf): 670 Zero Reading: 0.3580 

0.3570 

0.3565 

c 0.3560 

O"l 
c 
'6 0.3555 co 
(]) 

0:: 
(ij 

0 0.3550 

'" ~ 
~ 

0.3545 ' -
0. 3540 ~ ......... '+'-''-+-''""""'"-l'-'-'__._.__._. .......... ....&....1_._. .............................. ~ ............................................... 

0.00 

do= 0.3550 

d90= __ _ 190 = 
d100 = ---

df= 0.3545 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50= __ _ 

150 = min 150 = min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Apparatus No.: C5 Project Number: _3_09_8.....;9_8_3_0 ___ _ Stage Number: 3 ---
Boring No.: _R_-1_1_-0_2_2 ___ _ 

Date· 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

12:26:50 0 0.00 0.3545 

0.02 0.13 0.3526 

0.05 0.22 0.3522 

0.10 0.32 0.3520 

0.20 0.45 0.3518 

0.50 0.71 0.3514 

1.00 1.00 0.3511 

1.50 1.22 0.3510 

2.00 1.41 0.3509 

4.0 2.00 0.3506 

6.0 2.45 0.3504 

10.0 3.16 0.3502 

16.0 4.00 0.3501 

Sample No.: 6 

Load (psf): 1363 

0.3550 

0.3530 

' c 
-;:; 0.3510 
c 
'6 
ro 
Q) 

0::: 
ro o.3490 

0 

0.3470 

0.3450 

0.00 

...... 
.......... 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

-.... 
·-

. 

1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.3499 Square Root Time (min °·5 ) 

60 

120 

240 

480 

960 

1300 

0.3530 

0.3497 

0.3494 

0.3492 

0.3490 

0.3488 

0.3488 

do= 0.3530 

d90 = ---
d100 = 0.3490 

df= 0.3488 

square root 

!90 = min d50 = ---
!50= min 

log time 

d50 = 0.3510 

t50= 1.5 min 

0. 3450 '----'---'--'-....L..J....L..U..I.--'--..L.......I....L..Jw....L!...L.--..__...L..-._._.L..L..L.1..1---'--~J.......L....L..L.JU-I--_.___,_..J.......I............_J...U... _ __.___._......_.-L..I..L.LJ 
0.01 0.1 

C515 ST74 R11022 020 

10 

Log-Time (min) 
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100 1000 10000 
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One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ Apparatus No.: C5 Stage Number: 4 

Boring No.: _R_-_11_-_02_2 ___ _ 

Date· 19-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:06:15 0 0.00 0.3488 

0.02 0.13 0.3472 

0.05 0.22 0.3470 

0.10 0.32 0.3469 

0.20 0.45 0.3466 

0.50 0.71 0.3461 

1.00 1.00 0.3456 

1.50 1.22 0.3453 

2.00 1.41 0.3450 

4.0 2.00 0.3441 

6.0 2.45 0.3435 

10.0 3.16 0.3425 

16.0 4.00 0.3415 

Sample No.: 6 

Load (psf): 2748 

0.3480 

0.3460 

0.3440 
c 
~ 0.3420 
c 
'g 0.3400 
Q) 

0: 
ro o.338o 

0 
0.3360 

0.3340 

0.3320 

0.3300 

0.00 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

1.00 2.00 

Curves by: TJO 

---" 

3.00 4.00 

30 0.3401 Square Root Time (min o.s) 

60 0.3387 

120 0.3377 

240 0.3370 

480 0.3364 

960 0.3360 

1466 0.3357 

0.3500 

0.3480 

0.3460 

c 0.3440 

0"\ 0.3420 
c 
'6 0.3400 n:l 
Q) 

0: 0.3380 
ro 
0 0.3360 

0.3340 

0.3320 

0.3300 
0.01 0.1 

C515 ST74 R11022 020 

do= 0.3475 

d90 = ---
d100 = 0.3370 

df= 0.3357 

190 = 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
150 = min 

1000 

log time 

d50 = 0.3423 

150 = 10.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 -------
Boring No.: _R_-1_1_-0_2_2 ___ _ 

Date· 20-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:33:03 0 0.00 0.3357 

0.02 0.13 0.3336 

0.05 0.22 0.3334 

0.10 0.32 0.3331 

0.20 0.45 0.3327 

0.50 0.71 0.3321 

1.00 1.00 0.3315 

1.50 1.22 0.3309 

2.00 1.41 0.3305 

4.0 2.00 0.3292 

6.0 2.45 0.3282 

10.0 3.16 0.3266 

16.0 4.00 0.3249 

30 0.3223 

60 0.3196 

120 0.3177 

240 0.3165 

480 0.3156 

960 0.3149 

1276 0.3147 

0.3400 

0.3350 

:§_ 0.3300 

01 
c 
'6 0.3250 co 
Q) 

0: 
co 0.3200 0 

0.3150 

0.3100 
0.01 0.1 

C515 ST74 R11022 020 

Apparatus No.: C5 Stage Number: 5 Curves by: TJO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf): 5518 Zero Reading: 0.3580 

0.3400 ....----+---+---1------.----~-+------. 

0.3350 1---+--+--i------t------+-+------1 - .... 
c 0.3300 1---+--+--i----=---=--+------1-~-----1 
'=-
O"l 

c -'g 0.3250 1---+--+--ir-------t------+-+---.....c:;: ........ 
Q) 

0: 
co 
0 0.3200 1---+---+---lr---------+------+-+------i 

0.3150 1---+--+--ir-------t------+-+------1 

0. 31 00 ....._ ................... '-+-'.........,f-'-''-'-''-'-''-'-'--'-'-'-'-'-'-'-' .................... ....Lf'-....................................... 

0.00 

do= 0.3341 

d90= __ _ 

d100 = 0.3170 

df= 0.3147 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

150 = min 

100 1000 

log time 

d50 = 0.3255 

150 = 15.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98-'9_8_3_0 ___ _ 

Boring No.: ...;..R-'--'11;...-.;;;.;02.;;.;.2;;....._ __ _ 

Date· 21-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

7:50:04 0 0.00 0.3147 

0.02 0.13 0.3120 

0.05 0.22 0.3117 

0.10 0.32 0.3115 

0.20 0.45 0.3110 

0.50 0.71 0.3102 

1.00 1.00 0.3094 

1.50 1.22 0.3088 

2.00 1.41 0.3083 

4.0 2.00 0.3068 

6.0 2.45 0.3056 

10.0 3.16 0.3038 

16.0 4.00 0.3017 

30 0.2985 

60 0.2948 

120 0.2918 

240 0.2898 

480 0.2883 

960 0.2872 

1463 0.2867 

0.3200 

0.3150 

0.3100 
~ 

c 
= 0.3050 
0'\ 
c 
'6 0.3000 co 
Q) 

0: 
""ffi 0.2950 

0 
0.2900 

0.2850 

0.2800 

0.01 0.1 

C5 15 ST74 R11022 020 

Apparatus No.: C5 

Sample No.: 6 

Load (psf): 11 058 

0.3150 

0.3100 

§. 0.3050 
0'\ 
c 
~ 0.3000 
Q) 

0: 

""ffi 0.2950 
0 

0.2900 

0.2850 

0.2800 

0.00 

do= 0.3125 

d90 = ---
d100 = 0.2900 

df= 0.2867 

!90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: _;_6;....___ Curves by: T JO 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3013 

t50 = 18.0 min 

10000 

URS 



Time 

8:13:38 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3..;..09.;...8;;..:9'--8_3.;...0 ___ _ 

Boring No.: ..:...R.;...-.;...11;...-.:..:02=2=-----

Date: 22-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2867 

0.02 0.13 0.2829 

0.05 0.22 0.2825 

0.10 0.32 0.2821 

0.20 0.45 0.2817 

0.50 0.71 0.2810 

1.00 1.00 0.2802 

1.50 1.22 0.2796 

2.00 1.41 0.2791 

4.0 2.00 0.2776 

6.0 2.45 0.2764 

10.0 3.16 0.2746 

16.0 4.00 0.2725 

Apparatus No.: C5 

Sample No.: 6 

Load (psf): 22137 

0.2900 

0.2800 

0.2750 

~ 
~ 0.2700 
c 
'g 0.2650 
Q) 

0: 
"ffi 0.2600 

i:5 
0.2550 

0.2500 

0.2450 

0.2400 

0.00 

Stage Number: 7 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

-~· 

1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2691 Square Root Time (min o.s) 

60 0.2643 

120 0.2593 

240 0.2552 

480 0.2523 

960 0.2506 

1451 0.2501 

0.2900 

0.2850 

0.2800 

c 0.2750 
'=-
(J) 0.2700 
c 
'6 0.2650 co 
Q) 

0: 0.2600 
"ffi 
i:5 0.2550 

0.2500 

0.2450 

0.2400 

0.01 0.1 

CS 15 ST74 R11022 020 

do= 0.2835 

d90 = 190 = ---
d100 = 0.2520 

df= 0.2501 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
150 = min 

1000 

log time 

d50 = 0.2678 

150 = 35.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 23-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:24:51 0 0.00 0.2501 

0.02 0.13 0.2472 

0.05 0.22 0.2468 

0.10 0.32 0.2466 

0.20 0.45 0.2462 

0.50 0.71 0.2456 

1.00 1.00 0.2450 

1.50 1.22 0.2445 

2.00 1.41 0.2441 

4.0 2.00 0.2429 

6.0 2.45 0.2420 

10.0 3.16 0.2406 

16.0 4.00 0.2389 

30 0.2361 

60 0.2318 

120 0.2264 

240 0.2206 

480 0.2158 

960 0.2128 

1440 0.2118 

2889 0.2106 

0.2500 

0.2450 

0.2400 

:§: 0.2350 

01 
c 0.2300 
'6 
ro 
Q) 0.2250 a: 
ra 0.2200 i:5 

0.2150 

0.2100 

0.2050 

0.01 0.1 

C515 ST74 R11022 020 

for ASTM D2435, method B 

Apparatus No.: C5 

Sample No.: 6 

Load (psf): 44297 

0.2450 

0.2400 

c 0.2350 
:=:-
O"l 
c 0.2300 
'6 
ro 
~ 0.2250 

ra 
i:5 0.2200 

0.2150 

0.2100 

0.2050 
0.00 

do= 0.2477 

d90= __ _ 

d100 = 0.2140 

df= 0.2106 

190 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 8 Curves by: TJO 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

150 = min 

100 1000 

log time 

d50 = 0.2309 

150 = 70.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

8:34:44 

0.2180 

c 
= 
0"1 0.2160 
c 
i5 
co 
Q) 

0:: 0.2140 
(6 

0 

0.2120 

Boring No.: R-11-022 

Date: 25-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

560 

Dial 

Reading 

(in) 

0.2106 

0.2123 

0.2124 

0.2124 

0.2125 

0.2127 

0.2128 

0.2129 

0.2130 

0.2131 

0.2133 

0.2136 

0.2138 

0.2143 

0.2149 

0.2154 

0.2159 

0.2162 

for ASTM D2435, method B 

Apparatus No.: C5 

Sample No.: 6 

Load (psf): 22137 

0.2200 

0.2180 

c 
~ 0.2160 
c 
'g 
Q) 

0:: 
(6 0.2140 

0 

0.2120 
~ 

0.2100 
0.00 

do= 0.2122 

d90 = ---
d100= __ _ 

df= 0.2162 

,_. 

190 = 

Stage Number: 9 Curves by: 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

1.00 2.00 3.00 

Square Root Time (min o.s) 

square root 

min d50 = 

log time 

d50 = 

TJO 

4.00 

--- ---
150 = min 150 = min 

0. 21 00 .____. ___ L..-L.....L-L..I..L.L.L.--'--.L......1...J....JL..J...Ll..L.---'--...L.-L...J....L..L..L..U.....-....__...._J......L....L..J..Ju.J....--'--'-..J.....L....L..L.L..U..---'--L..-L..JU-I...&.LJ 

0.01 0.1 

CS 15 ST74 R11022 020 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: ...;.R....;.-....;.11....;.-.:..:02=2=----

Date· 25-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

17:54:16 0 0.00 0.2162 

0.02 0.13 0.2211 

0.05 0.22 0.2215 

0.10 0.32 0.2217 

0.20 0.45 0.2220 

0.50 0.71 0.2224 

1.00 1.00 0.2228 

1.50 1.22 0.2230 

2.00 1.41 0.2232 

4.0 2.00 0.2238 

6.0 2.45 0.2243 

10.0 3.16 0.2250 

16.0 4.00 0.2259 

30 0.2273 

60 0.2295 

120 0.2325 

240 0.2360 

480 0.2393 

960 0.2416 

1440 0.2423 

2410 0.2429 

0.2450 

0.2400 

2. 0.2350 

01 
c 
'a 0.2300 a1 
Q) 

a: 
nJ 0.2250 0 

0.2200 

0.2150 

0.01 0.1 

C515 ST74 R11022 020 

Apparatus No.: C5 Stage Number: 10 Curves by: T JO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf}: 5518 Zero Reading: 0.3580 

0.2450 I"""""T""__,__.__--;---t~.__,,....-----r--.,------,.-.------, 

''' ... 
0.2400 ~· .... • ............ ---''--+-~.....:.....--+----!...--+--:------1 

:£"" 0.2350 

01 
c 

... ... 

'g 0.2300 1-'-"'--:-.---~---t---':------t------t-----; ... Q) 

a: .. 
nJ 

o 0.2250 ~.E. E: ~~~~8~~~~~~~§~~~~~ 
~.-T-.-~--"-·-- ·····y-.!..---4----'-----+--'-------l 

0.2200 r...--....._--'----t-........;,....----t---:----t---;-----; 

... 
r--:-: : . 0. 21 50 ......,_.'i-'r-',_,_._.._._.--'-1_.__.,...._.'-"-'_.__. ......... _._.._._......__.._._.. .............................................. ......... 

0.00 

do= 0.2207 

d90 = 190 = ---
d100 = ---

df= 0.2429 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50 = ---
150 = min 150 = min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: _R_-1_1_-0_2_2 ___ _ 

Date· 27-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:04:29 0 0.00 0.2429 

0.02 0.13 0.2448 

0.05 0.22 0.2449 

0.10 0.32 0.2450 

0.20 0.45 0.2451 

0.50 0.71 0.2453 

1.00 1.00 0.2455 

1.50 1.22 0.2457 

2.00 1.41 0.2459 

4.0 2.00 0.2463 

6.0 2.45 0.2466 

10.0 3.16 0.2472 

16.0 4.00 0.2478 

30 0.2489 

60 0.2506 

120 0.2529 

240 0.2562 

480 0.2604 

960 0.2645 

1440 0.2665 

2786 0.2684 

5886 0.2695 

0.2700 

0.2650 

:§: 0.2600 

0"'1 
c 
'6 0.2550 co 
Q) 

0: 
ro 0.2500 i:5 

0.2450 

0.2400 
0.01 0.1 

C5 15 ST74 R11022 020 

Apparatus No.: C5 Stage Number: 11 Curves by: T JO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf): 1363 Zero Reading: 0.3580 

0.2700 

0.2650 

c 0.2600 

0"'1 ' c 
'6 0.2550 co 
Q) 

0: 
ro ' 
i:5 0.2500 

0.2450 -, 

0.2400 

0.00 1.00 2.00 3.00 4.00 

do= 0.2447 

d90= __ _ 190 = 

d100 = ---
df= 0.2695 

10 

Log-Time (min) 

Page 1 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50 = ---
150 = min 150 = min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: 30989830 -------
Boring No.: _R_-1_1_-0.;...2_2 ___ _ 

Date· 3-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

12:11:26 0 0.00 0.2695 

0.02 0.13 0.2703 

0.05 0.22 0.2703 

0.10 0.32 0.2703 

0.20 0.45 0.2704 

0.50 0.71 0.2705 

1.00 1.00 0.2706 

1.50 1.22 0.2707 

2.00 1.41 0.2707 

4.0 2.00 0.2709 

6.0 2.45 0.2711 

10.0 3.16 0.2714 

16.0 4.00 0.2717 

30 0.2723 

60 0.2732 

120 0.2746 

240 0.2767 

480 0.2795 

960 0.2829 

2100 0.2866 

4020 0.2887 

8405 0.2904 

0.2950 

0.2900 

2. 0.2850 

O"l 
c 
'6 0.2800 ro 
Q) 

0: 
ro 0.2750 i:5 

0.2700 

0.2650 

0.01 0.1 

C515 ST74 R11022 020 

Apparatus No.: C5 Stage Number: 12 Curves by: T JO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf): 324 Zero Reading: 0.3580 

0.2950 .--.-..-'--r----ir---.--.-----;r----..:...._----r------, 

' ' 
0.2900 1--;-T-'--i----r----11-l"""' --:-' ---+----'---+-.....-------1 

c 0.2850 1-'-......... ..._--;-_,-'--''----_,-----+--:-----1 
:=:. 
O"l 
c 
'6 0.2800 ro 
Q) 

0: 
ro 
i:5 0.2750 

0. 2650 .......,......._..:.&....1'-+-'....L-I--'-''-'-'L...I.....I--'-'....L-I ........... _._. ............................... -'+ ...................................... 

0.00 

do= 0.2703 

d90 = 190 = ---
d100 = ---

df= 0.2904 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = ---
150 = min 

10000 

URS 



Description:

Boring No.: Liquid Limit 39 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 24 % Strain for Saturation 1.76 %

Depth ( ft | m) 30.0 9.14 Fines Content 57.4 % Water added at 150 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 19.5 130.0 20.42 108.8 17.09 93.3 0.58 0.931 2.36
Final 16.2 136.3 21.41 117.3 18.42 96.6 0.46 0.863 2.19

Project Number:
Test Start Date:

SUBMITTED BY:

I-5 & SR-74 IC

R-11-022
8

Dark olive brown sandy Clay (CL)

2/18/2011
30989830

Water 
Content 

(%)

2.418 6.142

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

0.0

5.0

10.0

15.0

20.0
100 1000 10000 100000

Ve
rt
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al
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Consolidation Stress (psf)

Con I5 SR74 R11022 030.xls



Project Number: Boring No.: R-11-022

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 145.84
Mass of Dry Specimen, M5 (g) 122.03

Nominal Measured x Specimen Height, H (in) 0.931
Nominal x Measured Specimen Diameter, D (in) 2.418

Area of Specimen, A (in^2) 4.592
Volume of Specimen, V (cc) 70.03

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 130.0

Dry Unit Weight, DUW (pcf) 108.8
Void Ratio 0.583 0.575 0.462

Degree of Saturation, S (%) 93.3
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO

2/18/11

0.848
0.946

136.3

0.16
141.81

2.75 2.75
130.0

0.927

2.418 2.418

145.84

1.762

94.8 96.6

0.931

0.866

20.09

I-5 & SR-74 IC

FM

C7

0.932
0.927

0.935
0.932

108.3 117.3

4.592 4.592
70.03 64.97

19.51 16.21

0.861
0.863
0.863

0.931 0.863
0.067

m60

0.863

309.51 122.03 233.68
91.46 XXXXX 112.28

141.81
122.03 122.03

XXXXX s5
353.32 145.84 253.36

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

R25

8

30.0

Dark olive brown sandy Clay (CL)

30989830

0.14

364.56
218.72
145.84

360.37

rp5
115.72
115.58

Specimen Analysis Initial Trim Initial Spec. Final

0.082

373.52

0.864
Initial Final

TJO
TJO

Con I5 SR74 R11022 030.xls Page 1



Project Number: Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 8

Project Engineer: Apparatus No.: Depth (ft): 30.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

13.25
11.90

TJO

8.44

13.95
13.87

10.17

0.2940

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.2908
3.38
5.63
8.24
11.10

8.04
10.84

0.2641
0.2346

1.64
3.19
5.29

0.00
0.27
0.83
1.81

13.79

0.0018
0.0033
0.0050
0.0070
0.0094
0.0123

0.3407
0.3301
0.3137

0.3316

0.2070

0.3155

0.2055
0.2074

0.2660

323
67

2743
5508
11039
22100

C7

0.9310.3502

FM

End of Increment

0.2370

End of Duration End of Increment

0.3470
0.0000
0.0007

3/16/11

5508
1360

30989830

0.0149
0.0137
0.0095
0.0069
0.0050
0.0037

44223
22100

Vertical Strain (%)Dial Reading (in)

669

150
323

0.3502

1360

End of Duration

0.2174
0.2326
0.2506
0.2680

0.2680

Con I5 SR74 R11022 030.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 8
Project Engineer: FM Depth (ft): 30.0

Apparatus No.: C7 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.931 0.3502 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 150 0.931 0.3502 XXXXX XXXXX XXXXX 0.3502 0.0000 XXXXX XXXXX XXXXX
1 0.25 323 0.928 0.3502 0.3488 XXXXX XXXXX 0.3470 0.0007 XXXXX XXXXX XXXXX
2 0.50 669 0.924 0.3470 0.3454 XXXXX XXXXX 0.3407 0.0018 XXXXX XXXXX XXXXX
3 1.00 1360 0.916 0.3407 0.3392 0.3354 0.3316 0.3301 0.0033 4.00 0.010 0.103
4 1.0 2743 0.905 0.3301 0.3283 0.3219 0.3155 0.3137 0.0050 6.00 0.007 0.067
5 4.0 5508 0.889 0.3137 0.3110 0.3025 0.2940 0.2908 0.0070 7.00 0.006 0.056
6 4.0 11039 0.872 0.2908 0.2880 0.2770 0.2660 0.2641 0.0094 10.00 0.004 0.037
7 8.0 22100 0.855 0.2641 0.2619 0.2495 0.2370 0.2346 0.0123 12.00 0.003 0.030
8 16.0 44223 0.840 0.2346 0.2064 0.2067 0.2070 0.2055 0.0149 120.00 0.000 0.003
9 -16.0 22100 0.856 0.2055 0.2068 XXXXX XXXXX 0.2074 0.0137 XXXXX XXXXX XXXXX
10 -12.0 5508 0.875 0.2074 0.2110 XXXXX XXXXX 0.2174 0.0095 XXXXX XXXXX XXXXX
11 -4.0 -1.0 1360 0.898 0.2174 0.2192 XXXXX XXXXX 0.2326 0.0069 XXXXX XXXXX XXXXX
12 -1.5 323 0.921 0.2326 0.2335 XXXXX XXXXX 0.2506 0.0050 XXXXX XXXXX XXXXX
13 -0.25 -0.06 67 0.942 0.2506 XXXXX XXXXX XXXXX 0.2680 0.0037 XXXXX XXXXX XXXXX
14 67 XXXXX 0.2680 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11022 030.xls Page 1



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 18-F eb-11 

Time Elapsed 

Time 

(min) 

12:37:09 0 

0.02 

0.05 

0.10 

0.20 

0.50 

1.00 

1.50 

2.00 

4.0 

6.0 

10.0 

16.0 

30 

60 

120 

240 

312 

0.3490 

0'1 0.3480 1----t-
c 
'6 
n:l 
Q) 

0: 0.3470 1----+
[i'j 

0 

0.3460 

SQRT 

Time 

(min) 

0.00 

0.13 

0.22 

0.32 

0.45 

0.71 

1.00 

1.22 

1.41 

2.00 

2.45 

3.16 

4.00 

Dial 

Reading 

(in) 

0.3502 

0.3485 

0.3483 

0.3482 

0.3480 

0.3478 

0.3477 

0.3477 

0.3476 

0.3476 

0.3475 

0.3475 

0.3474 

0.3474 

0.3473 

0.3471 

0.3470 

0.3470 

for ASTM D2435, method B 

Apparatus No.: C7 

Sample No.: 8 

Load (psf): 323 

0.3500 

0.3490 

II. 

c 
~ 0.3480 
c 
'6 
n:l 
Q) 

0: 
[i'j 0.3470 

0 

0.3460 

0.3450 

0.00 

do= 0.3488 

d90 = ---
d100 = ---

df= 0.3470 

' ' ,..... 

!90 = 

Stage Number: Curves by: 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

1.00 2.00 3.00 

Square Root Time (min o.s) 

square root 

min d50 = 

log time 

d50 = 

TJO 

4.00 

--- ---
!50= min !50= min 

0. 3450 l-----l.---l--l.....l...L.J....U..L.---''--.L......I.--'-'U-I..LL--.L.-..I......JL.....L...L..U..1..1--..L-..J.....-.L..J.....L..J..l..U...--'---'-...I-L-'-'-.L.L.L.--'---'-...L.....L....L...L ....... 

0.01 0.1 

C7 15 SR74 R11022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ Apparatus No.: C7 Stage Number: 2 

Boring No.: _R_-_11_-_02_2 ___ _ 

Date· 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

17:49:58 0 0.00 0.3470 

0.02 0.13 0.3451 

0.05 0.22 0.3449 

0.10 0.32 0.3448 

0.20 0.45 0.3446 

0.50 0.71 0.3440 

1.00 1.00 0.3437 

1.50 1.22 0.3435 

2.00 1.41 0.3434 

4.0 2.00 0.3430 

6.0 2.45 0.3427 

10.0 3.16 0.3424 

16.0 4.00 0.3421 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 669 Zero Reading: 0.3502 

0.3460 

0.3450 

:.§, 0.3440 
0'> 
c 
'g 0.3430 
Q) 

0:::: 

[ij 0.3420 
i:5 

0.3410 

0.3400 

0.3390 

0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.3417 Square Root Time (min °·5 ) 

60 0.3414 

120 0.3412 

240 0.3410 

480 0.3408 

978 0.3407 

0.3470 

0.3460 

0.3450 

c 
= 0.3440 
0'> 
c 
'6 0.3430 (1j 
Q) 

0:::: 
[ij 0.3420 

i:5 
0.3410 

0.3400 

0.3390 

0.01 0.1 

C7 15 SR74 R11 022 030 

do= 0.3454 

d90 = ---
d100 = 0.3414 

df= 0.3407 

t90 = 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
t50 = min 

1000 

log time 

d50 = 0.3434 

t50 = 2.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

10:08:19 

0.3400 

~ 0.3380 c 

0.3300 

Boring No.: R-11-022 

Date: 19-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

980 

1465 

Dial 

Reading 

(in) 

0.3407 

0.3387 

0.3383 

0.3381 

0.3378 

0.3373 

0.3368 

0.3365 

0.3362 

0.3354 

0.3348 

0.3340 

0.3333 

0.3325 

0.3319 

0.3314 

0.3310 

0.3305 

0.3303 

0.3301 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.3420 

0.3400 

0.3380 

c 

0: 0.3340 
ITi 
0 

0.3320 

0.3300 

0.3280 

0.00 

do= 0.3392 

d90 = ---
d100 = 0.3316 

df= 0.3301 

C7 

8 

1360 

t90 = 

Stage Number: 3 Curves by: TJO 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
t50 = min 

log time 

d50 = 0.3354 

t50 = 4.0 min 

0.3280 ~=t=i:±tiffit=:::jl:::t=!±l±ttt::=t=±::Jct:t±ttt:::=±=±:titll±t:=±::Eti:tl±tt::=±±:i::i±ttl:l 
0.01 0.1 

C7 15 SR74 R11022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 20-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:35:08 0 0.00 0.3301 

0.02 0.13 0.3277 

0.05 0.22 0.3273 

0.10 0.32 0.3269 

0.20 0.45 0.3265 

0.50 0.71 0.3258 

1.00 1.00 0.3251 

1.50 1.22 0.3245 

2.00 1.41 0.3241 

4.0 2.00 0.3228 

6.0 2.45 0.3219 

10.0 3.16 0.3206 

16.0 4.00 0.3194 

30 0.3178 

60 0.3165 

120 0.3156 

240 0.3149 

480 0.3144 

980 0.3139 

1276 0.3137 

0.3250 
c 
O"l 
c 
'6 0.3200 n::1 
Q) 

0:: 
""ffi 
0 

0.3150 

for ASTM D2435, method B 

Apparatus No.: C7 

Sample No.: 8 

Load (psf): 2743 

§: 
O"l 
c 
'6 

n::1 
Q) 

0:: 
""ffi 
0 

0.3300 

...... 
..... 

0.3250 

0.3200 

f.---

0.3150 
r--·-

0.3100 
0.00 

do= 0.3283 

"""' 

-

-

d90 = !90 = ---
d100= 0.3155 

df= 0.3137 

Stage Number: 4 Curves by: TJO 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

r---..... 
~ 

............... 
............ 

............. - r- r--- --... -
u,---~·h 

1---" 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.3219 

!50= 6.0 min 

0. 31 00 L..---..l.---i--l......I..J...LJ..i..L.----Ji...-l--l.....i..J..J....WU-.-.L.-..i....J...J...L.W.l.l--..l..-..l...-L....l...L...I...I...U....-....L...-L-.l...J......I....I..ll.l..-....l.......J.....J......J.....L...L..I.U 

0.01 0.1 

C7 15 SR74 R11 022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..:.3..:..09.::...;8:...:9.:.8..:..30.:...;_ __ _ 

Boring No.: ..:..R.:....-1.:....1.:....-0.:..:2.:..:2:....._ __ _ 

Date· 21-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

7:52:12 0 0.00 0.3137 

0.02 0.13 0.3103 

0.05 0.22 0.3098 

0.10 0.32 0.3096 

0.20 0.45 0.3090 

0.50 0.71 0.3081 

1.00 1.00 0.3072 

1.50 1.22 0.3064 

2.00 1.41 0.3058 

4.0 2.00 0.3041 

6.0 2.45 0.3029 

10.0 3.16 0.3010 

16.0 4.00 0.2992 

30 0.2968 

60 0.2948 

120 0.2935 

240 0.2926 

480 0.2919 

980 0.2912 

1463 0.2908 

0.3150 

0.3100 

5 0.3050 
Q") 
c 
'6 0.3000 n:l 
Q) 

0: 
ro 0.2950 i5 

0.2900 

0.2850 

0.01 0.1 

C7 15 SR74 R11022 030 

Apparatus No.: C7 Stage Number: 5 Curves by: TJO 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 5508 · Zero Reading: 0.3502 

(ij I I I I 

i5 0.2950 f--,--r-i-...;---'----1f-'--'------1f--~----f---r---~ 

0.2850 
0.00 

do= 0.3110 

d90 = ---
d100 = 0.2940 

df= 0.2908 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3025 

!50= 7.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 -------
Boring No.: R-11-022 -------

Date: 22-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:15:45 0 0.00 0.2908 

0.02 0.13 0.2873 

0.05 0.22 0.2868 

0.10 0.32 0.2864 

0.20 0.45 0.2859 

0.50 0.71 0.2850 

1.00 1.00 0.2839 

1.50 1.22 0.2831 

2.00 1.41 0.2825 

4.0 2.00 0.2805 

6.0 2.45 0.2791 

10.0 3.16 0.2769 

16.0 4.00 0.2746 

30 0.2715 

60 0.2687 

120 0.2669 

240 0.2658 

480 0.2650 

980 0.2643 

1450 0.2641 

0.2950 

0.2900 

- 0.2850 c: 
'=-

~ 0.2800 
"D 
n:l 
Q) 

0.2750 0: 
1i'i 
0 0.2700 

0.2650 

0.2600 

0.01 0.1 

C7 15 SR74 R11022 030 

Apparatus No.: C7 

Sample No.: 8 

Load (psf): 11 039 

0.2900 

0.2850 

g 

0: 0.2750 
""ffi 
0 

0.2700 

0.2650 

'' 
'' 

'' 
0.2600 

0.00 

do= 0.2880 

d90= __ _ 

d1 00 = 0.2660 

df= 0.2641 

t90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 6 Curves by: TJO 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

........ 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.2770 

!50= 10.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 23-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:26:58 0 0.00 0.2640 

0.02 0.13 0.2610 

0.05 0.22 0.2603 

0.10 0.32 0.2599 

0.20 0.45 0.2593 

0.50 0.71 0.2583 

1.00 1.00 0.2573 

1.50 1.22 0.2565 

2.00 1.41 0.2558 

4.0 2.00 0.2538 

6.0 2.45 0.2524 

10.0 3.16 0.2501 

16.0 4.00 0.2477 

30 0.2440 

60 0.2404 

120 0.2380 

240 0.2367 

480 0.2357 

980 0.2349 

1456 0.2346 

0.2650 

0.2600 

~ 0.2550 
£ 
g' 0.2500 
'5 
(1j 
Q) 

0.2450 0:: 
[ij 

i:5 0.2400 

0.2350 

0.2300 

0.01 0.1 

C715 SR74 R11022 030 

for ASTM D2435, method B 

Apparatus No.: C7 Stage Number: 7 Curves by: TJO 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 22100 Zero Reading: 0.3502 

0.2650 ......,........_...,.-_.____,,--,.....-''-----.--.;._---.,.~-----. 

0.2550 

g' 0.2500 
i5 
(1j 
Q) 

0:: 0.2450 
[ij 

i:5 

0.2350 

0.2300 

' ' 

' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 

' ' 

0.00 

do= 0.2619 

d90= __ _ 

d100 = 0.2370 

df= 0.2346 

t90 = 

10 

Log-Time (min) 

Page 1 

-

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
t50 = min 

100 1000 

log time 

d50 = 0.2494 

tso = 12.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Time 

8:43:22 

0.2300 

~ 0.2250 c 

g' 0.2200 
'6 co 
~ 0.2150 
[ij 

i:5 0.2100 

0.2050 

Boring No.: _R_-_11_-_02_2 ___ _ 

Date: 24-Feb-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2346 

0.02 0.13 0.2316 

0.05 0.22 0.2312 

0.10 0.32 0.2310 

0.20 0.45 0.2304 

0.50 0.71 0.2295 

1.00 1.00 0.2286 

1.50 1.22 0.2279 

2.00 1.41 0.2273 

4.0 2.00 0.2255 

6.0 2.45 0.2242 

10.0 3.16 0.2222 

16.0 4.00 0.2200 

30 0.2165 

60 0.2125 

120 0.2095 

240 0.2077 

480 0.2066 

980 0.2058 

1434 0.2055 

for ASTM D2435, method B 

Apparatus No.: C7 Stage Number: 8 Curves by: TJO 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 44223 Zero Reading: 0.3502 

0.2350 .. . . .. 
0.2300 . .. . . .. . . 
0.2250 . . . . ............... 

c .. -... -::=- ... . -g' 0.2200 ... . . ... . . 
""0 

. . 
co ... ""--r-

Q) . 
0:: 0.2150 
[ij 

i:5 
0.2100 . . 

0.2000 L....L:... ................... L.....L...J~~'-'-'~-'--'-'--'-'--' .......... .,..._.. .............................................................. ....... 

0.00 

do= 0.2322 

d90 = ---
d100 = 0.2070 

df= 0.2055 

!90 = 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.2196 

!50= 120.0 min 

0.2000 .____.__.__._...._._.L..U....._--JL....-1........1....J...J .......... U--_...._..1.-J_._L.LJ...I..1---'--...J.....-..._._.L..I....I...U....--'---'-...L.....I....I-L.L..L.L.-'-'---'-...J.-1-U..L.U 

0.01 0.1 

C7 15 SR74 R11022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

8:37:48 

d.2090 

CJ) 0.2080 
c 
'g 
Q) 

0:: 0.2070 
[ij 

i:5 

0.2060 

Boring No.: R-11-022 

Date: 25-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

558 

Dial 

Reading 

(in) 

0.2054 

0.2068 

0.2068 

0.2068 

0.2069 

0.2070 

0.2070 

0.2071 

0.2071 

0.2072 

0.2073 

0.2073 

0.2073 

0.2074 

0.2074 

0.2074 

0.2074 

0.2074 

for ASTM D2435, method B 

Apparatus No.: C7 

Sample No.: 8 

Load (psf): 22100 

0.2100 

0.2090 

c 
~ 0.2080 
c 
'g 
Q) 

0:: 
[ij 0.2070 

0 

0.2060 

0.2050 
0.00 

do= 0.2068 

d90= __ _ 

d100 = ---
df= 0.2074 

~~ 

t90 = 

-

Stage Number: 9 Curves by: 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

-

1.00 2.00 3.00 

Square Root Time (min o.s) 

square root 

min 

log time 

d50 = 

TJO 

4.00 

d50= __ _ ---
t50 = min t50 = min 

0. 2050 .______.___.___._....._._ ......... ...____.L--L.......I.-L....I .......... L..I..--..__..L.......I'-'-L.J....L..I...l.---'---'--'-'-.1-1-1-U---'--L-..L....I....W..i.J..L. _ _._'-'-..J.......L....L...I...u.J 

0.01 0.1 

C715 SR74 R11022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;.3_09_8_9_8_30 ___ _ Apparatus No.: C7 Stage Number: 10 

Boring No.: ...;...R_-1...;...1...;...-0...;...2"-'2:....__ __ _ 

Date· 25-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

17:56:20 0 0.00 0.2074 

0.02 0.13 0.2113 

0.05 0.22 0.2116 

0.10 0.32 0.2118 

0.20 0.45 0.2120 

0.50 0.71 0.2123 

1.00 1.00 0.2126 

1.50 1.22 0.2128 

2.00 1.41 0.2129 

4.0 2.00 0.2134 

6.0 2.45 0.2137 

10.0 3.16 0.2141 

16.0 4.00 0.2146 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 5508 Zero Reading: 0.3502 

0.2180 

0.2160 

g' 0.2140 

~ 
Q) 

0:: 0.2120 
[ij 

0 
0.2100 

0.2080 

0.2060 

0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2153 Square Root Time (min o.s) 

60 0.2160 

120 0.2166 

240 0.2170 

480 0.2173 

1021 0.2174 

0.2200 

0.2180 

~ 0.2160 
5 
g' 0.2140 
'5 
(1j 
Q) 

0.2120 0:: 
[ij 

0 0.2100 

0.2080 

0.2060 

0.01 0.1 

C715 SR74 R11022 030 

do= 0.2110 

d90 = 190 = ---
d100 = ---

df= 0.2174 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
150 = min 

1000 

log time 

d50 = ---
150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 26-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:57:34 0 0.00 0.2174 

0.02 0.13 0.2193 

0.05 0.22 0.2194 

0.10 0.32 0.2195 

0.20 0.45 0.2196 

0.50 0.71 0.2199 

1.00 1.00 0.2202 

1.50 1.22 0.2204 

2.00 1.41 0.2205 

4.0 2.00 0.2210 

6.0 2.45 0.2214 

10.0 3.16 0.2219 

16.0 4.00 0.2225 

30 0.2236 

60 0.2251 

120 0.2270 

240 0.2290 

480 0.2307 

960 0.2318 

1440 0.2322 

2772 0.2326 

0.2350 

0.2330 

0.2310 

c 0.2290 
'=-
en 0.2270 
c 
'6 0.2250 co 
Q) 

a:: 0.2230 
(ij 

0 0.2210 

0.2190 

0.2170 

0.2150 
0.01 0.1 

C715 SR74 R11022 030 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.2330 

0.2310 

0.2290 
c 
~ 0.2270 
-~ 
"'ffi 0.2250 
Q) 

a:: 
[ij 0.2230 

0 
0.2210 

0.2190 

0.2170 

0.2150 
0.00 

do= 0.2192 

d90 = ---
d100 = ---

df= 0.2326 

C7 

8 

1360 

190 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 11 Curves by: TJO 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = ---
150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 

Time 

9:10:01 

0.2500 

CJ) 0.2450 
c 
~ 
Q) 

0:: 0.2400 
[i'j 

i:5 

0.2350 

-------
Boring No.: _R_-_11_-0_2_2 ___ _ 

Date· 28-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2326 

0.02 0.13 0.2335 

0.05 0.22 0.2335 

0.10 0.32 0.2336 

0.20 0.45 0.2336 

0.50 0.71 0.2338 

1.00 1.00 0.2339 

1.50 1.22 0.2340 

2.00 1.41 0.2341 

4.0 2.00 0.2344 

6.0 2.45 0.2346 

10.0 3.16 0.2349 

16.0 4.00 0.2353 

30 0.2361 

60 0.2372 

120 0.2390 

240 0.2414 

480 0.2444 

960 0.2471 

2040 0.2488 

4500 0.2501 

7160 0.2506 

Apparatus No.: C7 Stage Number: 12 Curves by: T JO 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 323 Zero Reading: 0.3502 

0.2550 ...... -:-r-~"""T""---ir----'-----,---;-----r~-----, 

''' 
' ' 

0.2500 1---r-'-' ,· ~-.---f-..-~---f--7---+"""T""----1 

'' c 
~ 0.2450 1-i-. .... ;...., ~--i----f-..-----f--'----t"""T""----1 
c 
~ '' Q) 

0:: 
iii 0.2400 1-i-, .... ;...., -.---....:....--f-.....------1--'----t--i-----1 

i:5 ' ' 
''' 
'' 

''' 
0. 2 300 ................ ..,.......'-L-I .................... ;-'-1,...._. .......... ~ .................................................... ...L.:.L. .................................... 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

do= 0.2335 square root log time 

d90= __ _ !90 = min d50= __ _ d50= __ _ 

d100 = !50= min !50= min ---
df= 0.2506 

0.2300 L----l--lL-i.....J....l...L..U.l...--L...-.i.......J....J.....jL...W..U--.l...-..I......JL...J....I..I..L.I.l--...I..-....!-.1....1...1..J.J...U...._....i-...J......J....L...L.i...I..I..J.._-L...---L......J...J....U..I.J.I 

0.01 0.1 

C715 SR74 R11022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit 61 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 45 % Strain for Saturation 2.30 %

Depth ( ft | m) 25.0 7.62 Fines Content 75.8 % Water added at 50.0 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)

Initial 26.6 121.4 19.07 95.9 15.06 92.9 0.79 0.770 1.96

Final 22.6 127.9 20.08 104.3 16.38 96.6 0.64 0.708 1.80

Project Number:
Test Start Date:

SUBMITTED BY:

CONSOLIDATION TEST
ASTM D2435

I5 & SR74 IC

R-10-024

S5

Olive Clay with sand (CH)

8/17/2010

30989830

Water 
Content 

(%)

1.933 4.910

Void 
Ratio

Saturation 
(%)

0.0

5.0

10.0

15.0

20.0

100 1000 10000 100000

Consolidation Stress (psf)
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n
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%
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Description:

Boring No.: Liquid Limit 39 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 26 % Strain for Saturation 6.01 %

Depth ( ft | m) 17.0 5.18 Fines Content 64.5 % Water added at 112.0 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)

Initial 17.5 126.9 19.94 108.0 16.97 82.1 0.59 1.026 2.61

Final 17.2 136.0 21.36 116.0 18.22 99.1 0.48 0.956 2.43

Project Number:
Test Start Date:

SUBMITTED BY:

2.870 7.290

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I-5 & SR-74 IC

R-10-028

3

Dark grayish brown sandy Clay (CH)

9/10/2010

30989830

Water 
Content 

(%)

0.0

5.0

10.0

15.0

100 1000 10000 100000

Consolidation Stress (psf)

V
er

ti
ca
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n
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%

)

@BCL@B40490EC.xls



Project Number: Boring No.: R-10-028

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 221.20
Mass of Dry Specimen, M5 (g) 188.26

Nominal Measured x Specimen Height, H (in) 1.026
Nominal x Measured Specimen Diameter, D (in) 2.870

Area of Specimen, A (in^2) 6.469
Volume of Specimen, V (cc) 108.79

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 126.9

Dry Unit Weight, DUW (pcf) 108.0
Void Ratio 0.587 0.586 0.477

Degree of Saturation, S (%) 82.1
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Reviewed by:
TJO
YS

0.957
Initial Final

Final

0.080

474.26

rp10
116.48
116.02

Specimen Analysis Initial Trim Initial Spec.

R15

3

17.0

Dark grayish brown sandy Clay (CH)

30989830

0.46

439.96
218.76
221.20

438.88

XXXXX s23
336.35 221.20 302.04

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

0.956

302.49 188.26 269.94
109.57 XXXXX 83.43

220.66
188.26 188.26

17.50 17.21

0.953
0.947
0.964

1.026 0.956
0.070

f110

108.0 116.0

6.469 6.469
108.79 101.33

1.026

0.958

17.55

I-5 & SR-74 IC

FM

C6

1.025
1.030

1.034
1.017
1.025

2.870 2.870

221.20

6.007

82.2 99.1

TJO
9/10/10

0.946
1.036

136.0

0.54
220.66

2.75 2.75
126.9

Con I5 R10028 017.xls Page 1



Project Number: Boring No.: R-10-028

Project Name: I-5 & SR-74 IC Sample No.: 3

Project Engineer: Apparatus No.: Depth (ft): 17.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

970

End of Duration

0.2172
0.2344
0.2489

15692

Vertical Strain (%)Dial Reading (in)

480

112
234

0.3287

0.0215
0.0195
0.0151
0.0110
0.0086

31396

30989830

9/30/10

3915
970

End of Duration End of Increment

1952
3915
7841
15692

C6

1.0260.3289

FM

End of Increment

0.2370

234

0.2680

0.1993
0.2028

0.3265
0.3211
0.3155
0.3055

0.3156

0.2020

0.2489

0.0000
0.0016
0.0029
0.0054
0.0079
0.0110
0.0140
0.0175

10.27

0.02
0.08
0.48
0.780.77

1.42
2.67

4.71
7.53

4.57
7.25

0.2666
0.2341

0.3064
0.2905

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.2894
1.51
2.78

10.53
10.39

6.96

TJO

Normal Stress 
(psf)

Compressibility 
Correction (in)

9.41
8.14

Con I5 R10028 017.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-10-028

Project Name: I-5 & SR-74 IC Sample No.: 3
Project Engineer: FM Depth (ft): 17.0

Apparatus No.: C6 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 23 1.026 0.3289 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 112 1.026 0.3289 XXXXX XXXXX XXXXX 0.3287 0.0000 XXXXX XXXXX XXXXX
1 0.25 234 1.025 0.3287 0.3276 XXXXX XXXXX 0.3265 0.0016 XXXXX XXXXX XXXXX
2 0.50 480 1.023 0.3265 0.3220 XXXXX XXXXX 0.3211 0.0029 XXXXX XXXXX XXXXX
3 1.00 970 1.023 0.3211 0.3192 0.3174 0.3156 0.3155 0.0054 1.00 0.052 0.515
4 1.0 1952 1.021 0.3155 0.3134 0.3099 0.3064 0.3055 0.0079 1.00 0.051 0.513
5 4.0 3915 1.016 0.3055 0.3018 0.2962 0.2905 0.2894 0.0110 1.00 0.051 0.508
6 4.0 7841 1.007 0.2894 0.2842 0.2761 0.2680 0.2666 0.0140 1.50 0.033 0.333
7 8.0 15692 0.992 0.2666 0.2605 0.2488 0.2370 0.2341 0.0175 3.00 0.016 0.161
8 16.0 31396 0.978 0.2341 0.2292 0.2156 0.2020 0.1993 0.0215 10.00 0.005 0.047
9 -16.0 15692 1.001 0.1993 0.2012 XXXXX XXXXX 0.2028 0.0195 XXXXX XXXXX XXXXX
10 -12.0 3915 1.031 0.2028 0.2064 XXXXX XXXXX 0.2172 0.0151 XXXXX XXXXX XXXXX
11 -4.0 -1.0 970 1.059 0.2172 0.2187 XXXXX XXXXX 0.2344 0.0110 XXXXX XXXXX XXXXX
12 -1.5 234 1.082 0.2344 0.2351 XXXXX XXXXX 0.2489 0.0086 XXXXX XXXXX XXXXX
13 234 XXXXX 0.2489 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
14 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 234 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 R10028 017.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;3....;.0...;..9...;..89...;..8_3;....;0'------ Apparatus No.: C6 Stage Number: __ _ 

Boring No.: ...;..R.;...-.;...10;_-...;..02;;;.;8;....._ __ _ 

Date· 1 0-Sep-1 0 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

13:51:39 0 0.00 0.3287 

0.02 0.13 0.3273 

0.05 0.22 0.3271 

0.10 0.32 0.3269 

0.20 0.45 0.3268 

0.50 0.71 0.3265 

1.00 1.00 0.3264 

1.50 1.22 0.3264 

swelling 2.00 1.41 0.3265 

Sample No.: 3 

Load (psf): 234 

0.3300 I I I I I 

I I I I I 

II I I I 

I I I I I 

I I I I I 

I I I I 0.3290 
I; I I I 

I I 

I I -c 
::.::. 

II I I I 

II I I I 
C) 0.3280 c 
-c II I I I 

II I I I 

'll I I I 

1,1 I I 

I I "-J. I 

m a: 
iU 0.3270 

c Ill~ I 

II I 

II I 

0.3260 
II I 

II I 

II I 

I I 

I I 

0.3250 
0.00 

I ~ 
I I 

I I 

I I 

I I 

I I 

I 

I 

Depth (ft.) 17.0 

Zero Reading: 0.3289 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I 

; I ; 
I I 

I I 

I I 

I I I 

I I I 

I I I ..,. I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

1.00 2.00 

Curves by: TJO ----

- ; 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

Square Root Time (min o.s) 

do= 0.3276 square root log time 

d50= ___ _ d90 = --- 190= min d50= ___ _ 

d100= ___ _ 150= min 150= min 

df= 0.3265 

0.3300 

0.3290 -c 
:::. 
C) 0.3280 
.5 
-c as 
Cl) 

a: 0.3270 
~ 
c 

0.3260 

Con 15 R10028 017.xls Page 1 URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;;.3..;;..09.;;...8;;...;9....;;.8..;;..3..;..0 ___ _ Apparatus No.: C6 Stage Number: 2 

Boring No.: ...;..R;...-1.;..;0;...-0.;;..;2;;..;8;__ __ _ Sample No.: 3 Depth (ft.) 17.0 

Date: 1 0-Sep-1 0 Load (psf): 480 Zero Reading: 0.3289 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 
13:54:10 0 0.00 0.3221 

0.02 0.13 0.3219 

0.05 0.22 0.3219 -c 
0.10 0.32 0.3218 ::::. 

C"l 
0.20 0.45 0.3217 c 

:0 
0.50 0.71 0.3215 CIS 

Cl) 

a: 
1.00 1.00 0.3214 iU 
1.50 1.22 0.3213 i5 

2.00 1.41 0.3212 

4.0 2.00 0.3211 

6.0 2.45 0.3211 

10.0 3.16 0.3211 

16.0 4.00 0.3211 

0.3240 

0.3235 I 

0.3230 
I 

0.3225 

0.3220 I 

0.3215 
II 

0.3210 

I I 

0.3205 

0.3200 
0.00 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

1.00 2.00 

Curves by: TJO 

I 

I 

I 

I 

3.00 4.00 

30 0.3211 Square Root Time (min o.s) 

60 0.3211 

do= 0.3220 square root log time 

d90= __ _ 190= min d50= __ _ d50= __ _ 

d100= __ _ 150= min 150 = min 

df = 0.3211 

0.3240 

0.3235 

- 0.3230 c 
::::. 
C"l 0.3225 
c 
:0 

0.3220 CIS 
Cl) 

a: 
iU 0.3215 

i5 
0.3210 

0.3205 

Con 15 R1 0028 017.xls Page 1 URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-028 

Date· 1 0-Sep-1 0 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

14:55:06 0 0.00 0.3211 

0.02 0.13 0.3188 

0.05 0.22 0.3185 

0.10 0.32 0.3183 

0.20 0.45 0.3180 

0.50 0.71 0.3177 

1.00 1.00 0.3175 

1.50 1.22 0.3173 

2.00 1.41 0.3172 

4.0 2.00 0.3169 

6.0 2.45 0.3168 

10.0 3.16 0.3166 

16.0 4.00 0.3165 

30 0.3163 

60 0.3161 

120 0.3159 

240 0.3158 

480 0.3156 

1236 0.3155 

0.3220 

0.3200 -c 
:::. 
C') 0.3180 c 
:c 

CIS 
Cl) 

a: 0.3160 
iU 
i5 

0.3140 

Con 15 R1 0028 017.xls 

for ASTM D2435, method B 

Apparatus No.: C6 

Sample No.: 3 

Load (psf): 970 

0.3220 I I I I ,, 
I I ,, 
I I 

I I I 

I I I 

'• I I 0.3200 
I I I I 

I I I 

X' I .. ~· ,, : i""'-o. 

-c 
:::. 
C') 0.3180 c 
"tJ 

,, 
I 

CIS I I I 

I I I I 

I I I I 

I I I I 

Cl) 

a: 
iU 0.3160 

i5 I I I I 

I I I I 

I I I I 

I I I I 

I I I 
0.3140 

I I I 

I I I 

I I I I 

I I 
0.3120 

0.00 

do= 0.3192 

d90= ___ _ 

dtOO = 0.3156 

dl = 0.3155 

Page 1 

190= 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Stage Number: 3 Curves by: TJO 

Depth (ft.) 17.0 

Zero Reading: 0.3289 

I 
I 

I I 

I 
I 

I I 

I 
I 

I I 

I I I 

I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I ; 
~.T I ; 

I I I 
I 

I I -I I I 
I 

I I 

I I 

I 
I I 

I 
I 

I I 

I I I 

I I I 

I I I 

I I I I 

I I I I 

I I I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= ___ _ 

150 = min 

log time 

d50= 0.3174 

150= 1.0 min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-1 0-028 

Date: 11-Sep-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 
11 :31 :47 0 0.00 0.3154 

0.02 0.13 0.3126 

0.05 0.22 0.3120 

0.10 0.32 0.3115 

0.20 0.45 0.3111 

0.50 0.71 0.3104 

1.00 1.00 0.3098 

1.50 1.22 0.3094 

2.00 1.41 0.3092 

4.0 2.00 0.3086 

6.0 2.45 0.3083 

10.0 3.16 0.3079 

16.0 4.00 0.3076 

30 0.3073 

60 0.3070 

120 0.3067 

240 0.3064 

480 0.3061 

960 0.3058 

1440 0.3057 

2735 0.3055 

0.3160 

0.3140 

- 0.3120 c 
::,.. 

C') 0.3100 
.5 
"0 0.3080 cu 
Q) 
a: 
iii 0.3060 

c 
0.3040 

0.3020 

Con 15 R10028 017.xls 

for ASTM D2435, method B 

Apparatus No.: C6 

Sample No.: 3 

Load (psf): 1952 

0.3160 

I 

0.3140 

0.3120 I -c 
::,.. 

0.3100 
Cl c 
"0 

0.3080 cu 
Q) 

a: 
iii 0.3060 c 

0.3040 
I 

0.3020 

I 

0.3000 
0.00 

do= 0.3134 

d90= __ _ 

d100 = 0.3064 

dl= 0.3055 

Page 1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

190 = 

I 

I 

I 

I 

I 

I 

Stage Number: 4 Curves by: TJO 

Depth (ft.) 17.0 

Zero Reading: 0.3289 

I I 

I 

I I 

I I 

I 

I 

I 

I 

I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

min 

square root 

d50= ---
150 = min 

log time 

d50= 0.3099 

150= 1.0 min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-028 

Date: 13-Sep-1 0 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 
9:07:56 0 0.00 0.3055 

0.02 0.13 0.3005 

0.05 0.22 0.2995 

0.10 0.32 0.2988 

0.20 0.45 0.2980 

0.50 0.71 0.2969 

1.00 1.00 0.2959 

1.50 1.22 0.2953 

2.00 1.41 0.2948 

4.0 2.00 0.2938 

6.0 2.45 0.2933 

10.0 3.16 0.2928 

16.0 4.00 0.2923 

30 0.2918 

60 0.2913 

120 0.2909 

240 0.2904 

480 0.2900 

960 0.2896 

1475 0.2894 

0.3100 

0.3050 

-c 
:::,.. 0.3000 
0) 

.s 
'tJ 0.2950 CIS 
Cl) 

a: 
iii 0.2900 c 

0.2850 

Con 15 R10028 017.xls 

for ASTM D2435, method B 

Apparatus No.: C6 Stage Number: 5 Curves by: TJO 

Sample No.: 3 Depth (ft.) 17.0 

Load (psf): 3915 Zero Reading: 0.3289 

0.3100 
I I I I 

I I I I I I 

I I I I I I I 

I I I I 

0.3050 
I I I I I 

I I I I I 

I I I 

I I I I - I I I I I I 

c 0.3000 :::,.. 
... I I I I I .... I I 

Cl ":"'I.' I I I 
I I .._, I c 

'tJ 
I I I ~ I 

CIS 0.2950 I 

Cl) 

a: I I 

I 

iii c 0.2900 
I 

I I 

I 

I 

0.2850 I 

I 

I I 

I 

0.2800 
0.00 

do= 0.3018 

d90= ___ _ 

d100 = 0.2905 

dl= 0.2894 

Page 1 

I I I 

I I I 

I I 

I I I 

I 

I I I 

I I I 

I I I 

I 

I I I 

190 = 

- I I 

I ~ I I 

I I 
I I I 

I I 

I 

I 

I I I 

I I I 

I 
I I 

I I 

I 
I 

I I I 

I I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

log time 

d50 = 0.2961 

150= 1.0 min 

URS 



Time 

9:43:21 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..:3:..:.0.::..98;;;.;9:.:;8:..:.3.::..0 ___ _ 

Boring No.: ...;..R.;...-_1 0;...-_02_8 ___ _ 

Date· 14-Sep-1 0 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2894 

0.02 0.13 0.2828 

0.05 0.22 0.2817 

0.10 0.32 0.2811 

0.20 0.45 0.2801 

0.50 0.71 0.2786 

1.00 1.00 0.2772 

1.50 1.22 0.2763 

2.00 1.41 0.2757 

4.0 2.00 0.2741 

6.0 2.45 0.2732 

10.0 3.16 0.2721 

16.0 4.00 0.2713 

Apparatus No.: C6 Stage Number: __ 6::....__ 

Sample No.: 3 

Load (psf): 7841 

0.2900 I I I 

I 
I I 

I I I 

0.2850 
I 

I I 

I I I 

.. I I - :1fo..! 
c 0.2800 1'-1. 
::::. 
Cl 
.5 
'tJ 
CIS 
Cl) 

a: 
iU c 

I 

I I 

I 
I 

0.2750 
I I 

I 

I 

II 

0.2700 I 
I 

I I 

I 

0.2650 
I 

II 

I 
I 

II 

0.2600 
0.00 

I 1"""'-

I I 

I 

I I 

I I 

I I 

I 

I 

I I 

I I 

I 

Depth (ft.) 17.0 

Zero Reading: 0.3289 

I 

I I I 

I I I 

I 
I I 

I I I 

I I 
I 

I I 

I I I 

I ..... I 

I ..... I I 

I 

""""""'" 
I 

I ~ 

I I -I I -.&._ 

I 
I 

I I I 

I I 
I I 
I I 

I I I 

I 
I 

I I I 

I I 
I I 

I 

1.00 2.00 

Curves by: T JO 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.2703 Square Root Time (min o.s) 

60 0.2695 

120 0.2688 

240 0.2681 

480 0.2675 

960 0.2669 

1366 0.2666 

0.2900 

0.2850 

-c 
::.. 0.2800 
0) 
c 
:0 0.2750 CIS 
Cl) 

a: 
iU 0.2700 c 

0.2650 

Con 15 R1 0028 017.xls 

do= 0.2842 

d90= __ _ 

dt 00 = 0.2680 

df= 0.2666 

Page 1 

190= min 

square root 

d50= __ _ 

150= min 

log time 

d50 = 0.2761 

150= 1.5 min 

URS 



Time 

8:29:28 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;3..;;.0..;;..98;;....;9;..;;8..;;.30..;;.._ __ _ Apparatus No.: C6 Stage Number: __ 7 __ 

Boring No.: ..;.R.;..-..;..;1 0;._-0.;;..;2;;....;8;.__ __ _ 

Date: 15-Sep-1 0 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2666 

0.02 0.13 0.2590 

0.05 0.22 0.2578 

0.10 0.32 0.2571 

0.20 0.45 0.2560 

0.50 0.71 0.2543 

1.00 1.00 0.2527 

1.50 1.22 0.2515 

2.00 1.41 0.2506 

4.0 2.00 0.2483 

6.0 2.45 0.2467 

10.0 3.16 0.2447 

16.0 4.00 0.2429 

Sample No.: 3 

Load (psf): 15692 

-c 
:::. 
Cl c 

"tJ as 
Cl) 

a: 
Cij 
c 

0.2700 

0.2650 I 

0.2600 

0.2550 

I 

0.2500 

0.2450 I 

0.2400 
I 

0.2350 

I 0.2300 
0.00 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

Depth (ft.) 17.0 

Zero Reading: 0.3289 

I 
I 

I 

I 

I 

I 

I I 
I 

I 
I 

1.00 2.00 

Curves by: T JO 

I 

t----

I 

I 

3.00 4.00 

30 0.2406 Square Root Time (min o.s) 

60 0.2387 

120 0.2372 

240 0.2361 

480 0.2352 

960 0.2345 

1443 0.2341 

0.2700 

0.2650 

- 0.2600 c 
:::. 
C') 0.2550 
c 
:c 0.2500 as 
Cl) 

a: 
~ 0.2450 

c 
0.2400 

0.2350 

Con 15 R1 0028 017.xls 

do= 0.2605 

d90= __ _ 

d!OO = 0.2370 

dl = 0.2341 

Page 1 

190= min 

square root 

d50= __ _ 

!50= min 

log time 

d50 = 0.2488 

150 = 3.0 min 

URS 



Time 

9:18:49 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3..;..09.;...8;..;9_8_30 ___ _ 

Boring No.: ..;..R.;...-1.;..;0;_-0.;...2.....;8 ___ _ 

Date· 16-Sep-1 0 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2341 

0.02 0.13 0.2280 

0.05 0.22 0.2270 

0.10 0.32 0.2265 

0.20 0.45 0.2256 

0.50 0.71 0.2243 

1.00 1.00 0.2230 

1.50 1.22 0.2221 

2.00 1.41 0.2214 

4.0 2.00 0.2195 

6.0 2.45 0.2180 

10.0 3.16 0.2158 

16.0 4.00 0.2135 

Apparatus No.: C6 Stage Number: 8 

Sample No.: 3 Depth (ft.) 17.0 

Load (psf): 31396 Zero Reading: 0.3289 

0.2400 

0.2350 

'2 0.2250 
:::. 
g' 0.2200 

:0 
m a: 

0.2150 

iii 0.2100 

c 
0.2050 

0.2000 

0.1950 

0.1900 
0.00 1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2102 Square Root Time (min o.s) 

60 0.2067 

120 0.2038 

240 0.2019 

480 0.2005 

960 0.1996 

1388 0.1993 

0.2400 

0.2350 

0.2300 -s:: 0.2250 :::. 
C'l 0.2200 s:: 
:0 0.2150 as 
Q) 

a: 0.2100 
~ 
c 0.2050 

0.2000 

0.1950 

Con 15 R10028 017.xls 

do= 0.2292 

d90= 190= min ---
d100 = 0.2020 

dl= 0.1993 

Page 1 

square root 

d50= ---
150 = min 

log time 

d50= 0.2156 

150 = 10.0 min 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-10-028 

Date: 17 -Sep-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:27:49 0 0.00 0.1993 

0.02 0.13 0.2013 

0.05 0.22 0.2014 

0.10 0.32 0.2015 

0.20 0.45 0.2016 

0.50 0.71 0.2017 

1.00 1.00 0.2019 

1.50 1.22 0.2020 

2.00 1.41 0.2020 

4.0 2.00 0.2020 

6.0 2.45 0.2021 

10.0 3.16 0.2022 

16.0 4.00 0.2023 

30 0.2024 

60 0.2026 

120 0.2027 

310 0.2028 

0.2060 

0.2050 

- 0.2040 c 
:::. 
C') 0.2030 
.5 
"C 0.2020 as 
Cl) 
a: 
s 0.2010 

c 
0.2000 

0.1990 

Con 15 R10028 017.xls 

for ASTM D2435, method B 

Apparatus No.: C6 

Sample No.: 3 

Load (psf): 15692 

0.2060 
I 

0.2050 

I 

0.2040 -c 
:::. 0.2030 
Cl c 
:0 

0.2020 as 
Cl) 
a: I 

iii 
c 0.2010 

0.2000 I 

0.1990 
I 

0.1980 
0.00 

do= 0.2012 

d90= __ _ 

d100= __ _ 

dl= 0.2028 

Page 1 

I 

I 
I 

I 

I 

I 

I 
I 

190= 

I 

Stage Number: 9 Curves by: TJO 

Depth (ft.) 17.0 

Zero Reading: 0.3289 

I 
I 

I 

I 
I 

I 

I 

I 
I 

I 

I 
I 

I 

I 

I 
I 

I 

I 
I 

I 

I 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50= __ _ 

150= min 150= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;;3....;..0.;...98....;..9....;..8....;..3.;...0 ___ _ Apparatus No.: C6 Stage Number: 10 

Boring No.: ...;.R.;...-.;...10;...-..;..;02;;.;8;__ __ _ 

Date· 17 -Sep-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

13:38:46 0 0.00 0.2028 

0.02 0.13 0.2069 

0.05 0.22 0.2073 

0.10 0.32 0.2076 

0.20 0.45 0.2079 

0.50 0.71 0.2084 

1.00 1.00 0.2088 

1.50 1.22 0.2090 

2.00 1.41 0.2093 

4.0 2.00 0.2097 

6.0 2.45 0.2101 

10.0 3.16 0.2107 

16.0 4.00 0.2114 

Sample No.: 3 

Load (psf): 970 

0.2180 

0.2160 

'2 0.2140 
:::.. 
g' 0.2120 

:0 
m a: 

0.2100 

iii 0.2080 

c 
0.2060 

0.2040 

0.2020 

0.2000 
0.00 

Depth (ft.) 17.0 

Zero Reading: 0.3289 

1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2125 Square Root Time (min o.s) 

60 0.2138 

120 0.2151 

240 0.2162 do= 0.2064 square root log time 

480 0.2167 d90= __ _ 190 = min d50= __ _ d50= __ _ 

960 0.2171 d100= __ _ 150 = min 150= min 

1266 0.2172 df= 0.2172 

0.2200 

0.2180 

0.2160 -c 0.2140 :::.. 
C'l 0.2120 .s 

"0 0.2100 as 
G) 

a: 0.2080 
iii c 0.2060 

0.2040 

0.2020 

Con 15 R10028 017.xls Page 1 URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;.3_0_98_9_8....;..3..;...0 ___ _ Apparatus No.: C6 Stage Number: 11 

Boring No.: _R_-_1 0;_-..;,.,02;;;.;8;__ __ _ 

Date· 18-Sep-1 0 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:46:17 0 0.00 0.2172 

0.02 0.13 0.2190 

0.05 0.22 0.2193 

0.10 0.32 0.2194 

0.20 0.45 0.2197 

0.50 0.71 0.2200 

1.00 1.00 0.2203 

1.50 1.22 0.2205 

2.00 1.41 0.2207 

4.0 2.00 0.2213 

6.0 2.45 0.2217 

10.0 3.16 0.2223 

16.0 4.00 0.2230 

Sample No.: 3 

Load (psf): 970 

0.2360 

0.2320 

c 0.2300 
:::.. 
C) 0.2280 
c:: 
"C 

m 0.2260 

a: 
(ij 0.2240 

i:3 
0.2220 

0.2200 

0.2180 

0.2160 
0.00 

Depth (ft.) 17.0 

Zero Reading: 0.3289 

1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2241 Square Root Time (min o.s) 

60 0.2259 

120 0.2280 

240 0.2304 

480 0.2324 

960 0.2335 

1440 0.2340 

2777 0.2344 

0.2360 

0.2340 

0.2320 -c:: 0.2300 :::.. 
01 0.2280 c:: 
:c 0.2260 ca 
Cl) 

a: 0.2240 
~ 
0 0.2220 

0.2200 

0.2180 

Con 15 R10028 017.xls 

do= 0.2187 

d90 = 190= min ---
d100= __ _ 

df= 0.2344 

Page 1 

square root 

d50= ---
150= min 

log time 

d50= ---
150= min 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ~3_0_98_9_8....;3....;0 ___ _ Apparatus No.: C6 Stage Number: 12 

Sample No.: 3 Depth (ft.) 17.0 Boring No.: ..;..R;..-1....;0;..-0....;2;;.;;8~--

Date· 20-Sep-10 Load (psf): 234 Zero Reading: 0.3289 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:04:02 0 0.00 0.2345 

0.02 0.13 0.2352 

0.05 0.22 0.2353 -c:: 
0.10 0.32 0.2354 :::.. 

C) 

0.20 0.45 0.2355 c:: :c 
0.50 0.71 0.2356 cu 

Cl) 
a: 

1.00 1.00 0.2357 iii 
1.50 1.22 0.2358 c 
2.00 1.41 0.2360 

4.0 2.00 0.2362 

6.0 2.45 0.2364 

10.0 3.16 0.2367 

16.0 4.00 0.2371 

0.2550 
I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 0.2500 
I I I I 

I I: I 

I I 

I I 

0.2450 I I 

:I 

I 

I 

0.2400 I 

I I 

II 

II 

II 

0.2350 
I I 

I I 

I I 

I I 

I I 
0.2300 

0.00 

I 

I 
I 

I 
I 

I : 

I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I 

I I 

I 
I 

I ; 
I I 

I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I 

I 

I 

I I 

I I I 

I I I 

I I I I 

I I I I 

I I 

1.00 2.00 

Curves by: T JO ---

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

: 
I 

I 

I 

I 

I 

I 

3.00 4.00 

30 0.2378 Square Root Time {min o.s) 

60 0.2390 

120 0.2405 

240 0.2426 

480 0.2447 

1440 0.2473 

2880 0.2483 

5506 0.2489 

10088 0.2489 

0.2550 

0.2500 -c:: 
:::.. 
01 0.2450 c:: :c cu 
Cl) 
a: 0.2400 
~ 
0 

0.2350 

Con 15 R1 0028 017.xls 

do= 0.2351 

d90= ___ _ 190= min 

d100= ___ _ 

df= 0.2489 

Page 1 

square root 

d50 = ---
150 = min 

log time 

d50= ---
150= min 

URS 



CORROSIVITY TEST ANALYSIS

Project Number: Exploration No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. x12

Air Dried Mass Container + Wet Soil (g), M1 255.65

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 250.25

Mass Container (g), M3 154.97

Water Content, w (%) 5.67

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.40

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 23.2 Celsius

Sulfate Content: California Test Method 417

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: California Test Method 422

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

345

23

185,000

R-10-007

0 30

TJO

I-5 & SR-74 IC

FM

YS 8/11/2010

219.70 249.26250.78230.39

93.097

79.2

10.8

30989830

185,000

223.63

126.60

97.03

79.2

2,400

126.60

985

985
38.2

126.60

103.79

77.9

79.2

83.9

1349
79

4454302,400

445430

5 ~ 45

430

567.05

126.60

122.66

126.60

539.29

124.18

79.2

30 30

130.02 130.02

328.76 409.27 437.03

CH

130.02 130.02 130.02

458.78 487.86 511.32

2.5

3

357.84 381.3

25

1349.16

79.2

49.0

SNA (2007) @BCL@840FCB9C.xls URS



CORROSIVITY TEST ANALYSIS

Project Number: Boring No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. s39

Air Dried Mass Container + Wet Soil (g), M1 219.78

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 198.1

Mass Container (g), M3 113.5

Water Content, w (%) 25.63

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.30

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 21.2 Celsius

Sulfate Content: 

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: 

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

1

3

217.14 230.82

15

396

79.2

89.2

CL

151.03 151.03 151.03

359.16 368.17 381.85

15

151.03

208.13 248.25

5 ~ 50

composite

430

124.73

399.28

122.85

396
52

455440

79.2

455

79.2

430

430
86.1 90.3

124.73

128.56

560

260.04

124.73

135.31

79.2

440

124.73

130.13

79.2

65.2

30989830

254.86 247.58253.29

R-11-001

0 10

TJO

I-5 & SR-74 IC

FM

YS 2/15/2011

165

11

560

SNA (2007) @BCL@840FC8D6.xls URS



CORROSIVITY TEST ANALYSIS

Project Number: Boring No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. s10

Air Dried Mass Container + Wet Soil (g), M1 200.91

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 175.65

Mass Container (g), M3 84.04

Water Content, w (%) 27.57

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.20

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 21.2 Celsius

Sulfate Content: 

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: 

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

1

3

394.48 408.19

15

471

79.2

95.1

CL

155.75 155.75 155.75

540.32 550.23 563.94

15

155.75

384.57 420.51

5 ~ 40

composite

350

130.40

576.26

139.41

471
77

365350

79.2

365

79.2

360

360
92.8 99.1

130.40

139.57

350

274.03

130.40

143.63

79.2

350

130.40

147.37

79.2

87.8

30989830

277.77 269.81269.97

R-11-002

0 10

TJO

I-5 & SR-74 IC

FM

YS 2/15/2011

330

22

350

SNA (2007) @BCL@840F6B0C.xls URS



CORROSIVITY TEST ANALYSIS

Project Number: Exploration No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. x29

Air Dried Mass Container + Wet Soil (g), M1 247.19

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 239.98

Mass Container (g), M3 149.48

Water Content, w (%) 7.97

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.30

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 23.1 Celsius

Sulfate Content: California Test Method 417

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: California Test Method 422

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

270

18

38,000

R-10-008

0 25

TJO

I-5 & SR-74 IC

FM

YS 8/11/2010

217.09 245.08246.11239.83

90.66

79.2

13.9

30989830

38,000

222.09

126.43

95.66

79.2

2,500

126.43

435

435
40.8

126.43

113.4

82.6

79.2

86.9

1572
51

2853152,500

285315

5 ~ 60

285

513.49

126.43

118.65

126.43

493.37

119.68

79.2

25 25

151.03 151.03

259.68 342.34 362.46

CH

151.03 151.03 151.03

410.71 433.99 470.92

3

3

282.96 319.89

40

1572

79.2

73.8

SNA (2007) @BCL@840F855E.xls URS



CORROSIVITY TEST ANALYSIS

Project Number: Boring No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. s40

Air Dried Mass Container + Wet Soil (g), M1 320.9

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 309.78

Mass Container (g), M3 81.38

Water Content, w (%) 4.87

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.30

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 23.3 Celsius

Sulfate Content: California Test Method 417

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: California Test Method 422

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

2

3

522.54 581.46

60

930

79.2

91.3

CL

134.86 134.86 134.86

609.37 657.4 716.32

50 30

134.86 134.86

474.51 630.51 659.19

6 ~ 55

composite

600

794.05

130.53

131.06

130.53

765.37

137.84

930
75

6206002,800

79.2

94.2
620600

79.2

635

635
48.4 101.0

130.53

136.52

450,000

240.29

130.53

109.76

79.2

2,800

130.53

97.48

79.2

10.0

30989830

228.01 261.59268.37267.05

R-10-009

0 50

TJO

I-5 & SR-74 IC

FM

YS 9/10/2010

150

10

450,000

SNA (2007) @BCL@840FB085.xls URS



CORROSIVITY TEST ANALYSIS

Project Number: Boring No.:
Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 
State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )
x Moist State Container No. s1

Air Dried Mass Container + Wet Soil (g), M1 137.2
Oven Dried at 60 C Mass Container + Dry Soil (g), M2 134.9

Mass Container (g), M3 85.24
Water Content, w (%) 4.63

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5
Weight of Soil in bowl (g):
Weight of mixing bowl (g):

Wet weight of Soil (g):
Amount of water added (ml):

Soil Box + Wet Soil (g), M5
Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7
Volume of Soil Box (cm3)

Est. Saturation (%)
Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.60
50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 21.7 Celsius

Sulfate Content: 
100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :

recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =
number of dilutions to obtain above value, d, = = mg/ L = ppm

Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: 
100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :
mg/L of Cl- = ((A-B) x N x 35453) x 3

A = mL of AgNO3 A=
B = 23 mL of the blank
N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By: TJO

I-5 & SR-74 IC
FM

YS 5/15/2011

600

40

10,000

30989830

220.83 251.66252.20246.95

A-11-020

0 20

10,000

227.20
124.67
102.53
79.2

3,600

124.67
96.16
79.2

640580
88.29.5 89.6

not detected
0

6405803,600 695

5 ~ 6.5
1, 2

580

509.52

124.67
126.99

124.67

493.03

127.53
79.2 79.2

30 20

132.75 132.75
274.8 360.28 376.77

CH

132.75 132.75 132.75
407.55 426.4 464.57

3

293.65 331.82
41

79.2
76.6
695

35.3

124.67
122.28

SNA (2007) corrosivity SR74 A11020 006.xlsx URS



CORROSIVITY TEST ANALYSIS

Project Number: Boring No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. c4

Air Dried Mass Container + Wet Soil (g), M1 115.87

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 106.7

Mass Container (g), M3 71.92

Water Content, w (%) 26.37

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.50

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 21.2 Celsius

Sulfate Content: 

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: 

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

3

278.81 288.5

10

79.2

81.8

CL

134.86 134.86 134.86

403.98 413.67 423.36

269.12

5 ~ 30

composite

515

not detected
0

515

79.2 79.2

525

525
75.8

126.47

128.69

695

254.08

126.47

127.61

79.2

515

126.47

118.8

79.2

56.0

30989830

245.27 255.16

R-11-022

0 10

TJO

I-5 & SR-74 IC

FM

YS 2/15/2011

120

8

695

SNA (2007) @BCL@840FC25E.xls URS



CORROSIVITY TEST ANALYSIS

Project Number: Exploration No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. x7

Air Dried Mass Container + Wet Soil (g), M1 242.05

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 237.64

Mass Container (g), M3 156.68

Water Content, w (%) 5.45

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.50

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 23.2 Celsius

Sulfate Content: California Test Method 417

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: California Test Method 422

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

90

6

18,000

R-10-024

0 20

TJO

I-5 & SR-74 IC

FM

YS 8/11/2010

233.44 259.11263.41266.79

102.62

79.2

12.3

30989830

18,000

237.25

130.82

106.43

79.2

3,550

130.82

495

495
40.7

130.82

135.97

101.0

79.2

97.6

1692
61

4504453,550

450445

5 ~ 60

445

504.57

130.82

128.29

130.82

487.68

132.59

79.2

30 20

140.76 140.76

252.49 346.92 363.81

CH

140.76 140.76 140.76

393.25 412.28 459.28

3

3

271.52 318.52

50

1692

79.2

102.8

SNA (2007) @BCL@840FA058.xls URS



CORROSIVITY TEST ANALYSIS

Project Number: Boring No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. s19

Air Dried Mass Container + Wet Soil (g), M1 297.8

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 289.11

Mass Container (g), M3 102.58

Water Content, w (%) 4.66

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 6.50

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 23.1 Celsius

Sulfate Content: California Test Method 417

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: California Test Method 422

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

2

3

597.35 654.12

60

606

79.2

61.0

CL

151.08 151.08 151.08

700.21 748.43 805.2

50 50

151.08 151.08

549.13 702.62 748.9

5 ~ 50

composite

640

899.98

126.39

119.54

126.39

853.7

124.42

606
21

6406454,950

79.2

81.2
640645

79.2

1,050

1,050
37.6 79.3

126.39

112.62

740,000

225.40

126.39

99.01

79.2

4,950

126.39

90.46

79.2

8.5

30989830

216.85 245.93250.81239.01

R-10-028

0 50

TJO

I-5 & SR-74 IC

FM

YS 9/10/2010

105

7

740,000
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Peak Values are : l ,solid trend line Ultimate Values are: m ,dashed trend line

Exploration No.: 399.4 psf XXXXX psf

Sample No.: 19.1 kPa XXXXX kPa

Depth ( ft | m) 25 7.6 27 degree XXXXX degree

Description: Very dark gray Clay with sand (CL) Shear rate : 0.0050 (in/min) , 0.0127 (cm/min)

% Water Total Unit Weight Dry Unit Weight Normal Stress Peak Stress Ultimate Stress

Content (pcf) (kN/m3) (pcf) (kN/m3) (psf) (kPa) (psf) (kPa) (psf) (kPa)

Initial / Set up 18.5 132.6 20.8 111.9 17.6 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

spec. 1 20.8 140.7 22.1 116.5 18.3 1252 60 938 45 XXXXX XXXXX

spec. 2 19.9 139.0 21.8 115.9 18.2 2214 106 1635 78 XXXXX XXXXX

spec. 3 21.1 141.3 22.2 116.7 18.3 4175 200 2443 117 XXXXX XXXXX

Project Number: ASTM D 3080
Test Date:

pr
e-

sh
ea

r

DIRECT SHEAR TESTI5 & SR 74 IC
URS

30989830

9/9/2010
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UNIFIED SOIL CLASSIFICATION Sieve Dia. %

No. mm Finer

3" 75.0 100.0

2" 50.0 100.0

1.5" 37.5 100.0

1" 25.0 100.0

3/4" 19.00 93.3

1/2" 12.50 53.9

3/8" 9.50 37.7

#4 4.75 34.6

#10 2.00 34.1

#20 0.850 34.0

#40 0.425 33.8

#60 0.250 33.7

#100 0.150 33.5

#140 0.106 33.4

#200 0.075 32.8

% Cobbles XX
65.4
1.8
32.8

D85

D60

D50

D30

D15

D10

Boring No. Sample No. Depth (ft) SYMBOL Wn (%) LL PI % 2 mm Description and Classification Cu

R-10-008 s12 60.0 l 9.7 NA NA NA Cc

PROJECT NAME: I-5 & SR-74 IC
PROJECT NUMBER: 

Olive gray clayey Gravel (GC)

17.396

11.701

#N/A

XXX

30989830

% Gravel 
% Sand

H
yd

ro
m

et
er

 A
na

ly
si

s

#N/A

% Fines

XXX

13.337

PARTICLE-SIZE DISTRIBUTION CURVES
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Failure Sketch

Water Length Diameter

Content (%) (in) (in)

 Project Name: I-5 Widening Segment 3

 Project Number: 30989830

Boring Number:  R-11-001 Sample No.: 2 Depth (ft): 6.5

Description and/or 
Classification: 

2.406 119.5

Light olive brown Clay (CL)

4.79331.5

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)

6904.694.2
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Failure Sketch

Water Length Diameter

Content (%) (in) (in)

 Project Name: I-5 Widening Segment 3

 Project Number: 30989830

Boring Number:  R-11-001 Sample No.: 7 Depth (ft): 25

Description and/or 
Classification: 

2.400 121.6

Dark gray Clay (CL)

4.99926.4

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)

1794.089.4
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Failure Sketch

Water Length Diameter

Content (%) (in) (in)

 Project Name: I-5 Widening Segment 3

 Project Number: 30989830

Boring Number:  R-11-001 Sample No.: 9 Depth (ft): 35

Description and/or 
Classification: 

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress @ 
15% (psf)

2950.094.02.407 121.4

Olive gray Clay (CL)

4.98829.3

UNCONFINED COMPRESSION 
TEST 

ASTM D2166
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Failure Sketch

Water Length Diameter

Content (%) (in) (in)

 Project Name: I-5 Widening Segment 3

 Project Number: 30989830

Boring Number:  R-11-002 Sample No.: 4 Depth (ft): 11.5

Description and/or 
Classification: 

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)

1628.792.42.412 123.2

Very dark grayish brown Clay (CL)

4.98126.6

UNCONFINED COMPRESSION 
TEST 

ASTM D2166
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Failure Sketch

Water Length Diameter

Content (%) (in) (in)

 Project Name: I-5 Widening Segment 3

 Project Number: 30989830

Boring Number:  R-11-002 Sample No.: 8 Depth (ft): 25

Description and/or 
Classification: 

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)

2467.395.12.405 119.3

Olive brown Clay (CH)

4.98932.3

UNCONFINED COMPRESSION 
TEST 

ASTM D2166
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I5 & SR 74 IC

 Project Number: 30989830

Exploration No:  R-10-007 Sample No.: s2 Depth (ft): 10

Description and/or 
Classification: 

Figure :

UNCONFINED

ASTM D 2166

COMPRESSION TEST

1.898 124.3

Dark olive gray Clay with sand (CL)

19.6 3.476

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(ksf)

5.0783.0
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I5 & SR 74 IC

 Project Number: 30989830

Exploration No:  R-10-008 Sample No.: S3 Depth (ft): 15

Description and/or 
Classification: 

Figure :

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(ksf)

2.6996.1

Olive Clay (CH)

29.2 57 40 5.552

UNCONFINED

ASTM D 2166

COMPRESSION TEST

2.405 120.7
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Failure Sketch

Water LL PI Length Diameter
Content (%) (%) (%) (in) (in)

 Project Name: I5 & SR 74 IC
 Project Number: 30989830
Exploration No:  R-10-008 Sample No.: S5 Depth (ft): 25

Description and/or 
Classification: Figure :

UNCONFINED

ASTM D 2166

COMPRESSION TEST

2.404 118.4

Olive Clay (CL)

32.1 5.634

Wet Density 

(pcf)
Degree of 

Saturation (%)
Peak Stress 

(ksf)

4.3496.8
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I5 & SR 74 IC

 Project Number: 30989830

Exploration No:  R-10-008 Sample No.: core Depth (ft): 62

Description and/or 
Classification: 

Figure :

UNCONFINED

ASTM D 2166

COMPRESSION TEST

2.324 120.9

Olive Clay (CH)

28.8 6.020

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(ksf)

9.1795.9
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I5 & SR 74 IC

 Project Number: 30989830

Exploration No:  R-10-008 Sample No.: core Depth (ft): 75

Description and/or 
Classification: 

Figure :

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(ksf)

44.0388.5

Very dark gray Clay (CH)

23.2 4.187

UNCONFINED

ASTM D 2166

COMPRESSION TEST

1.758 121.4
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I-5 & SR-74 IC

 Project Number: 30989830

Exploration No:  R-10-008 Sample No.: core Depth (ft): 81

Description and/or 
Classification: 

Figure :

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(ksf)

36.0291.4

Very dark gray Clay (CH)

23.0 4.238

UNCONFINED

ASTM D 2166

COMPRESSION TEST

1.723 123.3
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I5 & SR 74 IC

 Project Number: 30989830

Exploration No:  R-10-008 Sample No.: core Depth (ft): 93

Description and/or 
Classification: 

Figure :

UNCONFINED

ASTM D 2166

COMPRESSION TEST

1.780 119.3

Dark olive gray Clay (CH)

28.8 4.213

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(ksf)

7.9593.1
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I5 & SR 74 IC

 Project Number: 30989830

Exploration No:  R-10-009 Sample No.: 3 Depth (ft): 15

Description and/or 
Classification: 

Figure :

UNCONFINED

ASTM D 2166

COMPRESSION TEST

2.402 124.4

Dark olive gray Clay (CL)

22.8 39 24 5.442

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)

134090.8
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I5 & SR 74 IC

 Project Number: 30989830

Exploration No:  R-10-009 Sample No.: 7 Depth (ft): 35

Description and/or 
Classification: 

Figure :

UNCONFINED

ASTM D 2166

COMPRESSION TEST

2.402 133.1

Dark yellowish brown clayey Sand with gravel (SC)

20.7 4.735

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)

151102.8
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I5 & SR74 IC

 Project Number: 30989830

Exploration No:  R-10-009 Sample No.: 10 Depth (ft): 50

Description and/or 
Classification: 

Figure :

UNCONFINED

ASTM D 2166

COMPRESSION TEST

2.406 122.9

Dark olive gray Clay with gravel (CH)

25.7 4.640

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)

143293.8
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Cell Pressure (psf) = 

Strain Rate (%/min) = Peak Deviator Stress (psf): 4134.4

Axial Strain during confinment (%): Failure Sketch

Water Length Diameter Wet Unit Degree of

Content (%) (in) (in) Weight (pcf) Saturation (%)

91.8

assumed Specific Gravity, Gs = 2.75

 Project Name: I-5 Widening,  Segment 3

 Project Number:

Boring Number:  R-11-022 Sample No.: 2 Depth (ft): 6.5

Description and/or 
Classification: 

Dark gray Clay (CL)

23.5

UNCONSOLIDATED - UNDRAINED 
TRIAXIAL COMPRESSION TEST

ASTM D2850

936.00

1.20

0.12

30989830

4.995 2.398 124.2
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Cell Pressure (psf) = 

Strain Rate (%/min) = Peak Deviator Stress (psf): 3478.6

Axial Strain during confinment (%): Failure Sketch

Water Length Diameter Wet Unit Degree of

Content (%) (in) (in) Weight (pcf) Saturation (%)

94.6

assumed Specific Gravity, Gs = 2.75

 Project Name: I-5 Widening,  Segment 3

 Project Number:

Boring Number:  R-11-022 Sample No.: 4 Depth (ft): 11.5

Description and/or 
Classification: 

Dark olive gray Clay (CH)

29.4

UNCONSOLIDATED - UNDRAINED 
TRIAXIAL COMPRESSION TEST

ASTM D2850

1382.40

1.20

0.34

30989830

4.991 2.401 119.6
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Cell Pressure (psf) = 

Strain Rate (%/min) = Peak Deviator Stress (psf): 3498.7

Axial Strain during confinment (%): Failure Sketch

Water Length Diameter Wet Unit Degree of

Content (%) (in) (in) Weight (pcf) Saturation (%)

96.6

assumed Specific Gravity, Gs = 2.75

 Project Name: I-5 Widening,  Segment 3

 Project Number:

Boring Number:  R-11-022 Sample No.: 6 Depth (ft): 20.0

Description and/or 
Classification: 

Dark olive brown Clay (CH)

25.7

UNCONSOLIDATED - UNDRAINED 
TRIAXIAL COMPRESSION TEST

ASTM D2850

2491.20

1.25

0.23

30989830

4.794 2.402 124.4
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I5 & SR 74 IC

 Project Number: 30989830

Exploration No:  R-10-024 Sample No.: S3 Depth (ft): 15

Description and/or 
Classification: 

Figure :

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(ksf)

2.0455.2

Very dark gray Clay with sand (CL)

23.6 47 33 5.994

UNCONFINED

ASTM D 2166

COMPRESSION TEST

2.404 97.3
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I5 &SR 74 IC

 Project Number: 30989830

Exploration No:  R-10-024 Sample No.: S5 Depth (ft): 25

Description and/or 
Classification: 

Figure :

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(ksf)

3.3495.3

Olive Clay (CH)

31.7 61 45 5.612

UNCONFINED

ASTM D 2166

COMPRESSION TEST

2.411 117.9
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Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: I-5 & sr-74 IC

 Project Number: 3030989830

Exploration No:  R-10-028 Sample No.: 3 Depth (ft): 16.5

Description and/or 
Classification: 

Figure :

UNCONFINED

ASTM D 2166

COMPRESSION TEST

2.884 131.7

Dark grayish brown sandy Clay (CL) 

17.6 39 26 5.625

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)

274591.3
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Failure Sketch

Water Length Diameter
Content (%) (in) (in)

 Project Name: I-5 & SR-74 IC
 Project Number: 30989830

Boring Number:  R-10-028A Sample No.: Depth (ft): 56

Description and/or 
Classification: 

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)
Degree of 

Saturation (%)
Peak Stress 

(psf)

2277694.32.440 123.7

Dark olive gray Clay (CL)

6.02826.0
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Failure Sketch

Water Length Diameter
Content (%) (in) (in)

 Project Name: I-5 & SR-74 IC
 Project Number: 30989830

Boring Number:  R-10-028A Sample No.: Depth (ft): 63.5

Description and/or 
Classification: 

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)
Degree of 

Saturation (%)
Peak Stress 

(psf)

3016092.62.430 123.7

Very dark gray Clay (CL)

6.02825.0
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Failure Sketch

Water Length Diameter
Content (%) (in) (in)

 Project Name: I-5 & SR-74 IC
 Project Number: 30989830

Boring Number:  R-10-028A Sample No.: Depth (ft): 73

Description and/or 
Classification: 

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)
Degree of 

Saturation (%)
Peak Stress 

(psf)

2888391.62.481 120.5

Dark olive gray Clay (CL)

6.03027.6
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Failure Sketch

Water Length Diameter
Content (%) (in) (in)

sand seam

 Project Name: I-5 & SR-74 IC
 Project Number: 30989830

Boring Number:  R-10-028A Sample No.: Depth (ft): 80

Description and/or 
Classification: 

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)
Degree of 

Saturation (%)
Peak Stress 

(psf)

1746990.42.428 125.1

Dark olive gray Clay (CL)

6.02822.8
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Failure Sketch

Water Length Diameter
Content (%) (in) (in)

 Project Name: I-5 & SR-74 IC
 Project Number: 30989830

Boring Number:  R-10-028A Sample No.: Depth (ft): 93

Description and/or 
Classification: 

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)
Degree of 

Saturation (%)
Peak Stress 

(psf)

4365482.62.464 123.7

Dark olive gray Clay (CL)

6.04020.4
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Failure Sketch

Water Length Diameter
Content (%) (in) (in)

 Project Name: I-5 & SR-74 IC
 Project Number: 30989830

Boring Number:  R-10-028A Sample No.: Depth (ft): 97

Description and/or 
Classification: 

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)
Degree of 

Saturation (%)
Peak Stress 

(psf)

2885991.32.488 125.1

Dark olive gray Clay (CL)

6.03023.1
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Failure Sketch

Water Length Diameter
Content (%) (in) (in)

 Project Name: I-5 & SR-74 IC
 Project Number: 30989830

Boring Number:  R-10-028A Sample No.: Depth (ft): 117

Description and/or 
Classification: 

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)
Degree of 

Saturation (%)
Peak Stress 

(psf)

3033590.02.493 124.1

Dark olive gray Clay (CL)

6.02923.4
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Failure Sketch

Water Length Diameter
Content (%) (in) (in)

 Project Name: I-5 & SR-74 IC
 Project Number: 30989830

Boring Number:  R-10-028A Sample No.: Depth (ft): 125

Description and/or 
Classification: 

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)
Degree of 

Saturation (%)
Peak Stress 

(psf)

3689691.62.470 124.7

Dark olive gray Clay (CL)

6.02723.7
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Failure Sketch

Water Length Diameter
Content (%) (in) (in)

 Project Name: I-5 & SR-74 IC
 Project Number: 30989830

Boring Number:  R-10-028A Sample No.: Depth (ft): 133

Description and/or 
Classification: 

2.452 124.9

Very dark gray Clay (CL)
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APPENDIX B 



CLASSIFICATION OF POTENTIALLY EXPANSIVE SOIL

Expansion Index, EI @ S=50%: 0 to 20 21 to 50 51 to 90 91 to 130 > 130

Potential Expansion: Very Low Low Medium High Very High

Exploration Sample Depth WC DUW Saturation Description and/or Classification

No. No. (ft) (%) (pcf) (%) Very dark gray Clay with sand (CL)

PROJECT NAME: I-5 & SR-74 IC EXPANSION INDEX TEST

PROJECT NUMBER: 30989830 ASTM D 4829     FIGURE No.

EI

S (%)

23A-11-002 6.52 18.2 108.2 86
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Project Number: Exploration No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:

Ring Number:

Weight of Wet Spec. and Ring: g

Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2

3

Take Down Weight with Ring: g 4

5

Excess Oven-dried Cont. No.: Ave:

Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (∆d) = in

Weight of Excess Dried Soil: g Initial Height - ∆d = in

Weight of Excess Wet Soil g Final Height + ∆d = in

Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:

Mass of Container and Wet Specimen M1 (g)

Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)

Water Content, w (%)

Mass of Wet Specimen, M4 (g) 319.88

Mass of Dry Specimen, M5 (g) 271.47

Nominal Measured x Specimen Height, H (in) 0.756

Nominal x Measured Specimen Diameter, D (in) 4.006

Area of Specimen, A (in^2) 12.604

Volume of Specimen, V (cc) 156.15

Assumed x Measured Specific Gravity, Gs 2.75

Wet Unit Weight, WUW (pcf) 127.9

Dry Unit Weight, DUW (pcf) 108.5

Void Ratio 0.584 0.579 0.638

Degree of Saturation, S (%) 84.7

Set-up by: Dial Reading before Loading (in):

Date: Dial Reading after inundation (in):

Initial Final

0.786

0.781

0.755

0.757

0.758

Expansion Index Test

0.1233

0.1213

0.756

531.06

0.784

0.794

Specimen Analysis Initial Trim Initial Spec. Final

0.37

0.748 0.776

0.781

0.759

535.68

Set-up / Take down Worksheet

ASTM:  D 4829   

Height of Specimen (in)

end of swelling

R5

A-11-002

2

6.5

Very dark gray Clay with sand (CL)

30989830

SF6 XXXXX s32

511.06 319.88 406.59

455.02 271.47 348.42

147.18 XXXXX 78.33

18.20 17.83 21.54

0.784

319.88 329.94

271.47 271.47

108.2 104.6

12.604 12.604

156.15 161.97

0.756

I-5 & SR-74 IC

FM

329.94

L7

141.07

140.70

521.45

201.57

319.88

0.762

0.784

-0.028

-0.025

C-11

0.45

4.006 4.006

11-Jul-11

85.7 92.9

2.75 2.75

127.9 127.2

YS
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Project Number: Exploration No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Dial Reading before Loading: inch Initial Specimen Height: inch

Dial Reading after inundation: inch Consol. Specimen Height: inch

Elapsed Dial Total

Date Time Time Reading Swell % Swell

(min) (inch) (inch)

Final Dial Reading prior to Take down (inch):

Take down by: EXPANSION INDEX MEASURED @ %S,  EI :

Date:

current  elepsed time

0.1213

7/11/2011 14:45

30989830

0.758

Very dark gray Clay with sand (CL)

0.7560.1233

2

FM 7

A-11-002

I-5 & SR-74 IC

0.00 0.1212

17-Jul-11

1.50

2.00

4

6

10

16

30

0.0000 0.00

C-11

TJO

0.01

0.05

0.10

0.20

0.50

1.00

4200

5472

60

120

240

480

0.1214

0.1214

0.1214

0.1214

1440

2880

0.1259

0.1290

0.1326

0.1357

0.1215

0.1215

0.1216

0.1216

0.1376

0.1384

0.1388

0.1388

0.1388

0.1218

0.1220

0.1223

0.1228

0.1239

0.0002

0.0002

0.0003

0.0003

0.0001

0.0001

0.0001

0.0001

0.0175

0.0026

0.0046

0.0077

0.0113

0.0144

0.0163

0.0171

0.0005

0.0007

0.0010 0.13

0.0015 0.20

0.0175

0.0175

0.00

0.00

0.00

0.01

0.03

0.03

0.04

0.04

23

0.1487

0.34

0.61

1.02

1.49

1.90

2.15

2.26

Expansion Index Test

Reading Worksheet

ASTM:  D 4829

2.31Final Dial Reading prior to Unloading (inch):

2.31

2.31

0.07

0.09

EIT I5 A11002 007 URS



CLASSIFICATION OF POTENTIALLY EXPANSIVE SOIL

Expansion Index, EI @ S=50%: 0 to 20 21 to 50 51 to 90 91 to 130 > 130

Potential Expansion: Very Low Low Medium High Very High

Exploration Sample Depth WC DUW Saturation Description and/or Classification

No. No. (ft) (%) (pcf) (%) Olive Clay (CH)

PROJECT NAME: I-5 & SR-74 IC EXPANSION INDEX TEST

PROJECT NUMBER: 30989830 ASTM D 4829     FIGURE No.

EI

S (%)

163A-11-020 15.04 24.6 95.7 86
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Project Number: Exploration No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:

Ring Number:

Weight of Wet Spec. and Ring: g

Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2

3

Take Down Weight with Ring: g 4

5

Excess Oven-dried Cont. No.: Ave:

Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (∆d) = in

Weight of Excess Dried Soil: g Initial Height - ∆d = in

Weight of Excess Wet Soil g Final Height + ∆d = in

Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:

Mass of Container and Wet Specimen M1 (g)

Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)

Water Content, w (%)

Mass of Wet Specimen, M4 (g) 291.46

Mass of Dry Specimen, M5 (g) 233.78

Nominal Measured x Specimen Height, H (in) 0.741

Nominal x Measured Specimen Diameter, D (in) 3.999

Area of Specimen, A (in^2) 12.560

Volume of Specimen, V (cc) 152.51

Assumed x Measured Specific Gravity, Gs 2.75

Wet Unit Weight, WUW (pcf) 119.3

Dry Unit Weight, DUW (pcf) 95.7

Void Ratio 0.790 0.791 1.194

Degree of Saturation, S (%) 85.8

Set-up by: Dial Reading before Loading (in):

Date: Dial Reading after inundation (in):

Initial Final

0.907

0.919

0.743

0.746

0.741

Expansion Index Test

0.2374

0.2364

0.741

533.38

0.901

0.900

Specimen Analysis Initial Trim Initial Spec. Final

0.70

0.748 0.911

0.907

0.742

494.11

Set-up / Take down Worksheet

ASTM:  D 4829   

Height of Specimen (in)

end of swelling

R2

A-11-020

4

15.0

Olive Clay (CH)

30989830

SNA9 XXXXX s40

377.25 291.46 381.92

328.96 233.78 291.93

132.81 XXXXX 81.37

24.62 24.67 42.74

0.908

291.46 333.70

233.78 233.78

95.7 78.1

12.560 12.560

152.51 186.80

0.741

I-5 & SR-74 IC

FM

333.70

L21

137.26

136.56

492.14

200.68

291.46

0.727

0.908

-0.167

-0.166

C-9

1.00

3.999 3.999

11-Jul-11

85.7 98.5

2.75 2.75

119.3 111.5

YS
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Project Number: Exploration No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Dial Reading before Loading: inch Initial Specimen Height: inch

Dial Reading after inundation: inch Consol. Specimen Height: inch

Elapsed Dial Total

Date Time Time Reading Swell % Swell

(min) (inch) (inch)

Final Dial Reading prior to Take down (inch):

Take down by: EXPANSION INDEX MEASURED @ %S,  EI :

Date:

current  elepsed time

0.2364

7/11/2011 14:06

30989830

0.742

Olive Clay (CH)

0.7410.2374

4

FM 15

A-11-020

I-5 & SR-74 IC

0.00 0.2364

17-Jul-11

1.50

2.00

4

6

10

16

30

0.0000 0.00

C-9

TJO

0.01

0.05

0.10

0.20

0.50

1.00

3902

5510

60

120

240

480

0.2366

0.2366

0.2367

0.2368

1440

2880

0.2652

0.2809

0.3042

0.3314

0.2371

0.2376

0.2381

0.2386

0.3515

0.3561

0.3572

0.3575

0.3575

0.2404

0.2420

0.2447

0.2480

0.2546

0.0007

0.0012

0.0017

0.0022

0.0002

0.0002

0.0003

0.0003

0.1208

0.0182

0.0288

0.0445

0.0678

0.0950

0.1151

0.1197

0.0040

0.0056

0.0083 1.11

0.0116 1.56

0.1211

0.1211

0.00

0.00

0.00

0.05

0.09

0.16

0.22

0.30

163

0.4031

2.45

3.88

5.99

9.13

12.80

15.51

16.13

Expansion Index Test

Reading Worksheet

ASTM:  D 4829

16.32Final Dial Reading prior to Unloading (inch):

16.28

16.32

0.54

0.75

EIT I5 A11020 015 URS



State of California 

Memorandum 
To: Fred Faizi, Chief 

Design Branch "C" 

From: DEPARTMENT OF TRANSPORTATION 
District 12 
Materials and Research Branch 

Business, Transportation and Housing Agency 

Date: May 2, 2011 

File: 12-0ra- (I-5/74) 
Driveways 
PM: 9.4-9.9 
EA: OE3101 

Cat: 441.01 

Subject: Recommendation of Structural Sections of Driveways at SR-7 4. 

The District Materials and Research (M&R) Branch has reviewed your April 27, 2011 Plans 
through e-mail. This project is proposed by City of San Juan Capistrano, in cooperation with the 
California Department of Transportation (Caltrans) to reconstruct the existing I-5/74 (Ortega 
Highway) Interchange (widening all On and Off Ramps, and bridge, ... ) in City of San Juan 
Capistrano. The construction will require the temporary closure of half of the Ortega Highway I 
I-5 freeway Overcrossing in each direction for the duration of construction (construction of new 
bridge), also this project requires additional HOY Lane, widening of on and off ramps 
(Cloverleaf design) and reconstruction of existing driveways for hotel and other commercial 
facilities . 
The area is located within the reference limits. 

1. Materials Letter Report (MLR) prepared by Materials and Research (M&R) Branch. All 
structural sections are recommended in MLR dated February 01, 2010. The report include 
the results of field tests and sampling for R-Value, Sieve analysis, Sand Equivalent, 
Expansion, Plasticity Index, structural sections are calculated based on R-Value obtained 
from sampling and testing of the native materials and Traffic Index. 

There are other issues such as settlement/slope stability of ramp embankment fills, groundwater 
elevations, retaining wall, bridge, etc. that will be addressed by Roadway Geotechnical Design 
South from HQ. Please make sure you send them a separate request. 

2. Section of SR-74 at west side of freeway 5 requires profile grade adjustment, M&R Branch 
recommends imported bonow or class-3 aggregate Sub-Base for the fill area. The imported 
bonow materials used for embankment shall have an R-Value of at least 40 (top 4 feet from 
finished grade) and be non-corrosive, low expansion and free of other deleterious properties 
that adversely affect all concrete/steel structures. The Imported borrow shall conform to 
Section 19-7.02 of Cal trans Standard Specifications (May 2006) and be tested prior to 
placement. 

"Caltrans Improve Mobility Across California" 
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3. Plan sheet X-1 Typical Cross Section, revise typical cross sections for item number 12, 13 
and 14, maximum thickness of RHMA-G shall not exceed 0.20 ' . If profile adjustment 
needed, use 0.20' of RHMA-G over required thickness of HMA Type "A". Revise following 
items in plan sheet X-1: 

a. Item #12; Cold Plane 0.20' of existing pavement, then place 0.20' RHMA-G over 
0.60 HMA Type "A". Please note the thickness of the pavement may varies from 
0.20' to 0.80', please refer to your design. 

b. Item #13 and 14; recommended for proposed structural sections over 1 foot, 
pulverize, scarify and compact existing pavement to 95% compaction per section 19 
of Caltrans Standard Specification May 2006. Then construct stmctural sections of 
the pavement per Materials Letter Report (MLR). 

c. Due to low traffic volume at City Street, cold plain 0.1 0' then place 0.20' of RHMA
G over cold plain area. 

d. Stmctural sections for widening driveway requires; 0.20' RHMA over 0.75' HMA 
Type "A" over 0.85' AS Class-2. M&R Branch recommends cold plain 0.10' 
thickness of the existing AC layer of existing driveways then place 0.20' of RHMA-G 
to finished grade in order to provide a uniform surface layer. 

4. The join between the existing pavement and the new pavement shall be sealed. A layer of 
tack coat shall be applied to all vertical-cut faces and between subsequent HMA lifts. 

For further assistant, please contact Farhad Hadjibabaie at (949) 724-2129. 

Prepared by: 

~114/~ 
Farhad Hadjibabaic, PE 
Materials & Research Branch 
Division of Project Delivery 
RCE# 50175 

Cc: Matt Cugini 
David Lam 
File 

Concurred by: 

Behdad Baseghi, Ph.D, PE, E, PMP 
Chief, Materials & Research Branch 
Division of Project Delivery 
RCE # 47051 

12-0RA 5/74, PM 9.4-9.9 
EA OE3101 

05-02-11 
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State of Califomia Business, Transportation and Housing Agency 

Memorandum 
To: Fred Faizi, Chief 

Design Branch "C" 
Date: August 09, 2011 

File: 12-0ra- (I-5174) 
Interchange 

PM: 9.4-9.9 
EA: OE3101 

From: DEPARTMENT OF TRANSPORTATION 
District 12 
Materials and Research Branch Cat: 441.01 

Subject: Recommendation of Structural Sections of Ortega Highway (SR-74), On Ramps 
and Off-Ramps at I-5 and SR-74 interchanges. 

The District Materials and Research (M&R) Branch has reviewed your July 11, 2011 hard copy 
Plans and specifications through e-mail. This project is proposed by City of San Juan 
Capistrano, in cooperation with the California Department of Transportation (Caltrans) to 
reconstruct the existing I-5174 (Ortega Highway) Interchange (realigning and widening all On 
and Off Ramps, and bridge, ... ) in City of San Juan Capistrano. The construction will require the 
temporary closure of half of the Ortega Highway I I-5 freeway Overcrossing in each direction for 
the duration of construction (construction of new bridge). Also widening construction of on and 
off ramps (Cloverleaf design) and reconstruction of existing driveways for hotel and other 
commercial facilities requires closure too. 
The area is located within the reference limits . 

1. Materials Letter Report (MLR) prepared by Materials and Research (M&R) Branch. All 
structural sections are recommended in MLR dated February 01, 2010. The report include 
the results of field tests and sampling for R-Value, Sieve analysis, Sand Equivalent, 
Expansion, Plasticity Index, structural sections are calculated based on R-Value obtained 
from sampling and testing of the native materials and Traffic Index. 

Geothechnical South noticed soft sub-grade materials beneath proposed embankment area. 
Due to existence of soft sub-grade material beneath embankment, therefore surcharge of the 
embankment at widening area is required for a long period of time (that is impossible task 
due to traffic congestions). To mitigate the surcharge problem, Geotech south recommended 
use of light weight materials EPS Block or (Geofoam) to build the embankment. Materials 
and Research (M&R) Branch would like to recommend another structural sections alternative 
that, incorporate EPS Block within top 4 feet of structural sections . This recommendation 
will increase the cost of construction of the roadway pavement. Please note that, it is 
engineering decision of the project engineer to select from these alternatives for roadway 
embankment that requires surcharge. These additional alternative structural section 

"Caltrans Improve Mobility Across California " 
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recommendations combined with recommended structural sections in February 01, 2010 
Materials Report (MR) has own unique application that, to be used by the project engineer. 
M&R Branch requires 0.80' Continuously Reinforced Concrete Pavement (CRCP) as a 
protective layer beneath structural sections of the roadways pavement (on top of EPS Block). 
Due to existence of petroleum materials (solvent) in the existing embankment, it is 
recommended to wrap the EPS Block with Geo membrane. 

There are other issues such as settlement/slope stability of roadway embankment fills, 
groundwater elevations, retaining wall, bridge, etc. that will be addressed by Roadway 
Geotechnical Design South from HQ. Please make sure you send them a separate request. 

2. Sections of SR-74 at east and west side of freeway 1-5 requires profile grade increase, M&R 
Branch recommends imported borrow or class-3 aggregate Sub-Base or EPS Block for the 
fill area. The imported borrow materials used for embankment shall have an R-Value of at 
least 40 (top 4 feet from finished grade) and be non-corrosive, low expansion and free of 
other deleterious properties that adversely affect all concrete/steel structures . The Imported 
borrow shall conform to Section 19-7.02 of Caltrans Standard Specifications (May 2006) and 
be tested prior to placement. 

3. Ad just cost of following Items: 

a. Lean Concrete Base Rapid Set (LCBRS) from $300.00 to $700.00 perCY. 

b. Joint Plain Concrete Pavement (JPCP) from $500.00 to $140.00 perCY. 

c. Hot Mix Asphalt (HMA) Type "A" from $40.00 to $65.00 per ton. 

d . . Rubberized Hot Mix Asphalt Type "G" from $85.00 to $95.00 per ton. 

e. (JPCP) Rapid Strength Concrete (RSC) from $500.00 to $800.00 perCY. 

4. Due to curing time constraint (if needed), use RSC for all 0.80' Continuously Reinforced 
Concrete Pavement (CRCP) as a protective layer beneath structural sections over EPS 
(expanded Polystyrene) Block of the ramps and Ortega Highway pavement. 

All On/Off Ramps 

The following structural sections for all On-Ramps and Off-Ramps and all ramp Shoulders 
are based upon recommended construction of embankment by EPS Block and TI of 12: 

Alternative 1 

0.20' RHMA-G/0.95'HMA Type "A"/0.80' CRCP (protective slab)/ EPS Block 

"Caltrans Improve Mobility Across California" 
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Alternative 2 

0.85' JPCP I 0.35' LCB (RS) I 0.80' CRCP (protective slab)/ EPS Block 

Alternative 3 

0.80' CRCP I 0.25' HMA Type "A"/0.80' CRCP (protective slab)/ EPS Block 

SR-74 (Ortega Highway) 

Realign Ortega HWY Caltrans Section (Tizo=14.5, EPS Block) 

The following stmctural sections for Ortega Highway based upon recommended constmction 
of embankment by EPS Block and TI of 14.5: 

Alternative 1 

0.20'RHMA-G I 1.20' HMA Type "A" I 0.80' CRCP I (protective slab)/ EPS Block 

Alternative 2 

1.00' JPCP I 0.35' LCB I 0.80' CRCP (protective slab)/ EPS Block 

Alternative 3 

0.95' JPCP I 0.35' LCB I 0.80' CRCP (protective slab)/ EPS Block 

Realign Ortega HWY (Shoulder) Caltrans Section (Tizo=9.0, R=40) 

Alternative 1 

0.20'RHMA-G I 0.65' HMA Type "A" I 0.80' CRCP I (protective slab)/ EPS Block 

Alternative 2 

0.70' JPCP I 0.35' LCB I 0.80' CRCP (protective slab)/ EPS Block 

5. The join between the existing pavement and the new pavement shall be sealed. A layer of 
tack coat shall be applied to all vertical-cut faces and between subsequent HMA lifts . 

"Caltrans Improve Mobility Across California" 
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For further assistance, please contact Farhad Hadjibabaie at (949) 724-2129. 

Prepared by: 

Farhad Hadjibabaie, PE 
Materials & Research Branch 
Division of Project Delivery 
RCE#50175 

Cc: Matt Cugini 
David Lam 
File 

Concurred by: 

~'--~-~•P 

Chief, Materials & Research Branch 
Division of Project Delivery 
RCE#47051 

12-0RA 5174, PM 9.4-9.9 
EA OE310l 

08-09-ll 
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State of California 

Memorandum 
To: Fred Faizi, Chief 

Design Branch "C" 

From: DEPARTMENT OF TRANSPORTATION 
District 12 

Mat erials and Research Branch 

Business, Transportation and Housing Agency 

Date: March 17, 2011 

File: 12-0ra- (I-5174) 
Ortega Highway Interchange 
PM: 9.4-9.9 
EA: OE3101 

Cat: 441.01 

Subject: Revised thickness of LCB and pavement for Ramp Termini. 

Per PPB 08-nn Rigid Pavement Base Design change the thickness of the Lean Concrete Base 
Rapid Set (LCBRS) from 0.40' to 0.35'. 
Also per Highway Design Manual July 2008, change the thickness of the Joint Plane Concrete 
Pavement (JPCPT) Rapid Strength (RSC) from 0.85' to 0.80' with lateral support. This project 
is proposed by City of San Juan Capistrano, in cooperation with the California Department of 
Transportation (Caltrans) to reconstmct the existing I-5174 (Ortega Highway) Interchange 
(widening all On and Off Ramps, and bridge, .. . ) in City of San Juan Capistrano. The 
construction will require the temporary closure of half of the Ortega Highway I I-5 freeway 
Overcrossing in each direction for the duration of constmction (construction of new bridge), also 
this project requires additional HOV Lane, widening of on and off ramps (Cloverleaf design) . 
The area is located within the reference limits . 

M&R Branch is in process to provide you with most updated and edited SSP's and nSSP' s at 
65% PS&E stage. 

For further assistant, please contact Farhad Hadjibabaie at (949) 724-2129. 

Prepared by: 

Farhad Hadjibabaie, PE 
Materials & Research Branch 
Division of Project Delivery 
RCE# 50175 

Cc: Matt Cugini 
David Lam 
File 

Concurred by: 

---- ,-~-- ( '----.· ----- .. /" .__,_ /Jr~!J--..3---'j~/'/"'· 
"' / . v-L- / .· 

" / 

.-<:____ /- \ --.. \ 
I 

Behdad Baseghi, Ph.D, PE, GI(PMP 
Chief, Materials & Research Branch 
Division of Project Delivery 
RCE # 47051 

12-0RA 5/74, PM 9.4-9.9 
EAOE3101 

03-17-11 
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FarhadFarhadFarhadFarhad     
HadjibabaieHadjibabaieHadjibabaieHadjibabaie ////DDDD12121212////CaltransCaltransCaltransCaltrans ////CACACACA
GovGovGovGov 

08/04/2011 02:20 PM

To David Lam/D12/Caltrans/CAGov@DOT

cc

bcc

Subject SR-74 & I-5

Hi David, for all on and off ramp for alternative 1 use "0.20' RHMA-G/0.95' HMA Type A/0.80' CRCP",  
Also for Ortega Highway with TI of 14.5 ( in Caltrans R/W) use "0.20' RHMA-G/1.20' HMA Type A/0.80' 
CRCP".  Use these value, I will provide you a memo next week.  In our materials report we used 0.35' of 
AS class-2, that why it was less HMA type A.
Farhad
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Subject: 1-5, SR-74 Construction of new Traffic Interchange, widening the ramps on 
Northbound Southbound ofl-5 to and from SR-74. 

In accordance with your request, Materials and Research (M&R) Branch has reviewed the 
proposed construction of new traffic interchange, realignment of proposed new on/off ramps 
project to provide you with recommendations for pavement structural sections. 

This report provides pavement design and materials recommendations in accordance with Topic 
114 of Highway Design Manual (September 2006). There arc other issues such as 
settlement/slope stability of ramp embankment fills, groundwater elevations, etc. that will be 
addressed by Roadway Geotechnical Design-South from HQ. 

1.0 Introduction 

The California Department of Transportation (Department), in cooperation with the City of San 
Juan Capistrano (the City), it is proposes to construct a new traffic interchange to replace the 
exi'sting San Diego Freeway (I-5)/SR-74 (Ortega Highway) Interchange in San Juan Capistrano. 
Realign existing ramps and reconstruction of new bridge over southbound and northbound lanes 
of I-5 from PM 9.40 through PM R9.9 and PM 0.00 through PM 0.20 of SR-74. The proposed 
improvements will facilitate traffic .flows and ease congestion along Ortega Highway. 

2.0 Existing Facility 

The existing Interchange is a compact diamond Interchange consisting of 1-5 Freeway and 
Ortega Highway separation. Ortega Highway forms the principal East-West Route from the 1-5 
Freeway to the Eastern San Juan Capistrano. The Western end of Ortega Highway terminate in a 
T-lntersection at Camino Capistrano. The Ortega Highway is designated as SR-74 from 1-5 
Freeway to East and terminate in Riverside County. The number of lanes in 1-5 varies from 4 
mixed-flow lanes, and 1 HOV lane in each direction. The SR-74 (Ortega Highway) consist of 
two Westbound and two Eastbound lanes from I-5 freeway to Via Cordova, there is additional 
dedicated right turn lane on each side of SR-74. Tlie number of lanes on all existing ramps 
varies from one to three lanes at interchange ofl-5 and SR-74. 
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3.0 Proposed Project Improvement 

The proposed project is composed of the following components: 

1. Construction of new realigned on/off ramp at Interchange 1-5 I SR-74 and construction of 
partial Cloverleaf at interchange. 

2. Removal of existing bridge and construction of a new bridge on SR -7 4 over I-5. 
3. Construction of Retaining walls 

4.0 Terrain and Surface Drainage 

The project site is located in a commercial/residential area. The topography of the roadway 
alignment slopes up gently from 1-5 to SR-74 for all ramps. Drainage is generally toward the 
outer shoulders in the traveled way. · 

5.0 Subsurface and Groundwater Conditions 

The subsurface investigation that was conducted by Materials & Research (M&R) Branch is 
discussed in detail in Section 9. The purpose of this investigation was to obtain samples from the 
sub-grade soils for laboratory testing. Details of laboratory testing are discussed in Section 10. 
Drilling was conducted in the ramps, shoulders, gores and Gas Station Parking lot where 
proposed reconstruction is planned. Groundwater was not detected in any of our coring and we 
have no information regarding the groundwater elevations in this area. The groundwater issues 
shall be addressed by Roadway Geotechnical Design-South. It is required that groundwater 
levels be kept a minimum of 5 feet below the pavement structural section. 

6.0 Cut and Fill Construction 

The proposed reconstruction of interchange is listed in Section 3.0. Per laboratory test results of 
the core sample it is imperative to consider this sub-grade as unsuitable material. Also 
construction of embankment (4 feet fmish grade) need imported materials with R-Value of 40 
and an expansion index of less than 50 ant PI of less than 12 per section 19-5 of Cal trans May 
2006 edition of Standard Specifications, and subject to inspection and approval by the Resident 
Engineer. 
The other alternative is that, place Class 3 AS fot: top 4 feet finish grade, the Class 3 Aggregate 
Sub-Base (AS Class 3) shall comply with sections 25-1.02A, 25-1.04, 25-1.05 of Caltrans May 
2006 edition of Standard Specifications. 

7.0 Earthwork 

7.1 General Earthwork Requirements 

All earthworks shall conform to requirements of Section 19 of Caltrans May 2006 edition of 
Standard Specifications, and project Special Provisions. Compaction of soils shall be conducted 
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in accordance with Section 19-5 of the Caltrans Standard Specifications. Any temporary 
sloping, sheeting and shoring shall be made the Contractor's responsibility. Appropriate 
measures shall be taken to prevent damage to adjacent structures and utilities. It should be noted 
that it is the responsibility of the Contractor to oversee the safety of the workers in the field 
during construction. The ContraCtor shall conform to all applicable occupational safety and 
health standards, rules, regulations, and orders established by the State of California. 

7.2 Construction Observation and Testing 

It is recommended that inspection and testing be performed during the following stages of 
construction: 
• Grading operations. 
• Removal of existing shoulder structural sections and dikes. 
• Preparation of pavement sub-grade. 
• Placement of aggregate sub-base. 
• Placement of Pavement sections. 
• When any unusual conditions are encountered. 
For all flexible pavements, it is imperative that special attention be given to mix design and 
compaction requirements. A copy of the approved mix design (field samplings/ laboratory test 
results) for Hot Mix Asphalt (l-IMA) and summary of all field compaction records (HMA, AS 
and sub-grade) shall be provided to our office at the conclusion of the construction activities and 
during the project closeout. We also request a copy of all field temperature measurements to be 
submitted to our office at project closeout. 

8.0 Traffic Index 

Traffic Index (TI) value of 15.0 for 1-5 Traveled Lane, TI value of 9.5 for Traveled Lane 
Shoulder. TI value of 14.5 for SR-74 at East of Del Obispo, TI value of9.0 for SR-74 Shoulder, 
Tl value of 12.0 for all Ramps and Ramps Shoulders, TI value of 12 for all Ramp Termini and TI 
value of 10 for Ortega Highway at the West of Del Obispo (City Section). The TI Values are per 
section 613.5 (Specific Traffic Loading Consideration) of Highway Design Manual September 
2006, that traveled way and shoulders should be engineered using the mainline ESALs and the 
load distribution factor of 1.0 for exclusive truck lanes as noted in Table 613.3B. 

9.0 Summary of Field Investigation 

There was no Deflection Study conducted for the above-mentioned Traveled Lane, Shoulder 
and Ramps. 

Our field investigation was performed on July 27, 2009 and July 28, 2009, and consisted of 
conducting eight cores in the traveled lane, shoulder, ramp and gore areas, but five sub-grade 
material sample taken for sub-grade material analysis. The purpose of these cores were to obtain 
a representative sample from the subsurface soils from auxiliary lane, shoulder, ramps and gas 
station parking lot (See Coring MB-1, MB-3, MB-5, MB-8 and MB-10 shown on Boring 
Location Layout Plans), but remaining 3 cores were for informational purposes only. Five bulk 
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soil samples collected from the subsurface soils sent to District 7 laboratory for testing. Table 3 
presents summary of Laboratory Test Results for these samples. Coring of pavement sections 
and base layer was conducted at ten locations, followed by auguring of sub-grade soils. The 
purpose of these cores were to measure the thickness of each layer and to evaluate presence of 
water and any drainage layer (A TPB, or CTPB) below the pavement, as well as obtaining 
representative sample of subsurface soils for laboratory testing. In our field coring investigation, 
there are A TPB at two locations. 

Table 1 presents summary of boring location and sampling data. Table 2 presents summary of 
pavement section data as found during coring compared with the pavement sections presented on 
the as-built plans. 

10.0 Laboratory Testing 

The following laboratory tests were performed on each sample collected from the boring: 

• Sieve Analysis 
• Mechanical Analysis 
• Atterberg Limits 
• Sand Equivalent 
• R-Value 
• Expansion Index 
• Resistivity and pH 

(CTM202) 
(CTM203) 
(CTM204) 
(CTM 217) 
(CTM 301) 
(UBC 29.2) 
(CTM643) 

Table 3 presents summary of laboratory test results from sample and its location (on-ramp). 

10.1 Corrosion Testing 

Soil sample obtained from Boring MB-1, MB-3, MB-5, MB-8 and MB-10 were sent to District 7 
Materials Laboratory for PH and resistivity testing. Results of laboratory corrosion testing 
indicate as a corrosive sub-grade and laboratory results are presented in Table 3. 

10.2 Site Corrosion Recommendations 

Types of pipes or structures planned for this project and their location is not shown on the plans. 
Once they are identified M&R Branch should be notified and a copy of plans and specs should 
be provided for review. In the presents of sulfate and chloride data for subsurface soils at this 
Traveled lane, auxiliary lane, On Ramps and Off Ramps and shoulders, we recommend the 
following corrosion guidelines for structures planned for this project. 

At 1-5 SB Off-Ramp to SR-74 Sample MB-1: 
Standard Reinforced Concrete Pipe design should be suitable for this user defined level of 
Chlorides. 
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For sulfate resistance concrete and RCP use Type IP MS Modified cement or Type II MC, 
minimum requirement by section 90-1 .01 of Caltrans Standard Specification May 2006. The 
maximum Water Cement Ratio is 0.45. 

A Corrugated Aluminum Pipe (CAP) and a Corrugated Aluminized Steel Pipe (CASP) 
should not be used due to corrosive conditions. 

Plastic pipe is approved for 50 years service life for corrosive conditions. Abrasion must be 
elevated. Also, consider concrete headwall and concrete or metal end treatment where high 
fire potential exist. 

At Chevron Gas Station, West side of the freeway, Sample MB-3: 
Standard· Reinforced Concrete Pipe design should be suitable for this user defined level of 
Chlorides. 

For sulfate resistance concrete and RCP use Type II (MS) Modified cement or Type V 
Cement 7 sk/cy with 25% mineral admixture replacement (by weight), and a maximum 
Water Cement Ratio is 0.40. 

A Corrugated Aluminum Pipe (CAP) and a Corrugated Aluminized Steel Pipe (CASP), 
should not be used due to corrosive conditions. 

Plastic pipe is approved for 50 years service life for corrosive conditions. Abrasion must be 
elevated. Also, consider concrete headwall and concrete or metal end treatment where high 
fire potential exist. 

At 1-5 SB On-Ramp from SR-74 Sample MB-5: 
Standard Reinforced Concrete Pipe design should be suitable for this user defined level of 
Chlorides. 

For sulfate resistance concrete and RCP use Type IP MS Modified cement or Type II MC, 
minimum requirement by section 90-1.0 l of Caltrans Standard Specification May 2006. The 
maximum Water Cement Ratio is 0.45. 

A Corrugated Aluminum Pipe (CAP) and a Corrugated Aluminized Steel Pipe (CASP) 
should not be used due to corrosive conditions. 

Plastic pipe is approved for 50 years service life for corrosive conditions. Abrasion must be 
elevated. Also, consider concrete headwall and concrete or metal end treatment where high 
fire potential exist. 
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At SR-7411-5 Chevron Gas Station, at the East side of the freeway, Sample MB-8: 
Standard Reinforced Concrete Pipe design should be suitable for this user defined level of 
Chlorides. 
For sulfate resistance concrete and RCP use Type II (MS) Modified cement or Type V 
Cement 7 sk/cy with 25% mineral admixture. replacement (by weight), and a maximum 
Water Cement Ratio is 0.40. 

A Corrugated Aluminum Pipe (CAP) and a Corrugated Aluminized Steel Pipe (CASP), 
should not be used due to corrosive conditions. 

Plastic pipe is approved for 50 years service life for corrosive conditions. Abrasion must be 
elevated. Also, consider concrete headwall and concrete or metal end treatment where high 
fire potential exist. 

At 1-5 On-Ramp NB From SR-74, Sample MB-10: 
Standard Reinforced Concrete Pipe design should be suitable for this user defined level of 
Chlorides. 

For sulfate resistance concrete and RCP use Type II (MS) Modified cement or Type V 
Cement 7 sk/cy with 25% mineral admixture replacement (by weight), and a maximUm. 
Water Cement Ratio is 0.40. 

A Corrugated Aluminum Pipe (CAP) and a Corrugated Aluminized Steel Pipe (CASP), · 
should not be used due to corrosive conditions. 

Plastic pipe is approved for 50 years service life for corrosive conditions. Abrasion must be 
elevated. Also, consider concrete headwall and concrete or metal end treatment where high 
fire potential exist. 

11.0 Findings, Conclusions and Recommendations 

Our field investigation revealed that the existing pavement is not different than what is shown on 
the As-Built plans provided to us. Also in our field coring investigation, there are A TPB in 
existing traveled lane structural sections. Attached Table 2 presents a summary of existing 
pavement as depicted in our coring operations agrees with As-Built data presented. 

Based on TI value of 15.0, and the expected heavy truck volume that uses these traveled lane, we 
are recommending that the pavement to be reconstructed with RHMA-G over%" HMA Type 
"A" over class 2 aggregate sub-base (below summarized all alternatives). All ramps will have 
same structural sections in order to compensate for wheel off tracking of heavy trucks on 
the shoulder area. 

Per as built plan this project may encm.inter areas that from top of the pipe to finish grade and/or 
top of RCB to finished grade may require special structural sections. If thickness of the cover on 
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portion of the widening over the existing Reinforced Concrete Box (RCB) and Reinforced 
Concrete Pipe (RCP) are less than 1.00', M&R Branch recommends special full depth HMA 
[0.20' of Rubberized Hot Mix Asphalt Type "G" (RHMA-G) over 0.80' of Hot Mix Asphalt 
(HMA) Type "A"] over all RCB and RCP. This special section shall extend at least 2.0' from 
each side of the RCB and RCP. For all other areas over excavate 4' below finished grade and 2' 
from each side of all RCB and RCP, then replace with compacted fill with class 2 aggregate base 
to elevation of top of the pipe with 95% compaction per Section 19-3.06 of Caltrans Standard 
Specification (May 2006). The other alternative is over excavate 3' below finish grade and 2' 
from each side of all RCB and RCP, then place 2-sack cement slurry mix to the elevation of top 
of the pipe per section 19-3.062 ofCaltrans Standard Specifications (May 2006). 

Based on our sample test results of sub-grade material within 5 feet of finished grade (EI=71, 
PI=15), the result of our laboratory test classified the sub-grade is a unsuitable material. 
Therefore M&R Branch recommends 4 feet over excavate from finish grade. Also, Prior to the 
placement of pavement sections, scarify 0.5' of sub-grade then compact the scarified sub-grade 
to 95%, then place class 3 AS or imported borrow with R-value 40 per section 19-5 of the 
Caltrans Standard Specifications. 

The following summarizes our recommendations that are also summarized in Table 3: 

Ramp Widening (Tho=l2.0, R=40) 
Alternative 1 

0.20' RHMA-G I 0.95' HMA Type "A" I 0.35' AS (Class-2) I 2.50' Imported Borrow 

Alternative 2 

0.20' RHMA-G I 0.95 ' HMA Type "A" I 2.85' AS (Class-3) 

Ramp Shoulder Widening (Tl1o=J2.0, R=40) · 

Alternative 1 

0.20' RHMA-GI 0.95' HMA Type "A "10.35' AS (Class-2) I 2.50' Imported Borrow 

Alternative 2 

0.20' RHMA-G I 0.95' HMA Type "A" I 2.85' AS (Class-3) 
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Traveled Way (1-5) (Tho=l5.0, R=40) 
AlteFnative 1 

0.20 1 RHMA-G I 1.30 1 HMA Type "A" I 0.35 1 AS (Class-2) I 2.15' Imported Borrow 

Alternative 2 

0.20 1 RHMA-G I 1.30 1 HMA Type "A" I 2.50 1 AS (Class-3) 

Traveled Way Shoulder Widening (Tho=9.5, R=40) 

Alternative 1 

0.20 RHMA-G I 0.60 1 HMA Type "A" I 0:35 1 AS (Class-2) I 2.85 1 Imported Borrow 

Alternative 2 

0.20 RHMA-G./ 0. 70' HMA Type "A" I 3.10 1 AS (Class-3) 

Realign Ortega HWY Caltrans Section (Tho=l4.5, R=40) 

Alternative 1 

0.20 1RHMA-GI 1.05' HMA Type "A"I0.35'AS(Class-2)12.40' 1mportedBorrow 

Alternative 2 

0. 20 1RHMA -G I 1. 05 1 HMA Type "A" I 2. 7 5 1 AS (Class-3) 

Realign Ortega HWY (Shoulder) Caltrans Section (Tho=9.0, R=40) 

Alternative 1 

0.20 1RHMA-G I 0.55 1 HMA Type "A" I 0.35 'AS (Class-2) I 2.90 1 Imported Borrow 

Alternative 2 

0.20 1RHMA-GI0.55 1 HMA Type "A" I 3.25 1 AS (Class-3) 
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Detour Ortega HWY Caltrans Section (Tl=JO.O, R=40) 

1.0' HMA Type "A "10.35 'AS (Class-2) 

Detour 1-5 (T/=10.0, R=40) 

1. 0' HMA Type "A "10. 35 'AS (Class-2) 

Detour All Ramp (TI=JO.O, R=40) 

1.0' HMA Type "A "10.35 'AS (Class-2) 

Realign Ortega HWY City Section (Tl10=JO.O, R=40) 
Alternative 1 

0.20 RHMA-G I 0. 65' HMA Type "A" I 0.35' AS (Class-2) I 2.80' Imported Borrow 

Alternative 2 

0.20 RHMA-G I 0.65' HMA Type "A" I 0.35 'AS (Class-2) I 2.80' AS (Class-3) 

Ramp Termini (Tho=./2.0, R=40) 
Alternative 1 

0.85' JPCP 10.40' LCBI0.60' AS (Class-2) 

Alternative 2 

0.85 'JPCP I 0.40' HMA Type "A" I 0.60 'AS (Class-2) 

12.0 Materials Available 

Imported borrow is required for construction of embankments within the project limits. Local 
sources of construction materials were not investigated in this study. However, materials are 
available from several commercial suppliers throughout Orange, Los Angeles, Riverside and San 
Bernardino Counties. Furthermore, the Web-Site of Department of Conservatioh on the Internet 
contains a current listing of mining operations eligible to sell materials to the State of California. 
The page can be accessed at: http://www.consrv.ca.gov/omr/index.htm 

13.0 Limitations 
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This report is intended for the use of Caltrans for the proposed construction of new interchange, 
traveled lane, shoulder and ramps in the City of San Juan Capistrano, California. This report is 
based on the project as described and the information obtained from the exploratory borings at 
the approximate locations indicated on the attached plans. The findings and recommendations 
contained in this report are based on the results of the field investigation, laboratory tests, and 
engineering analyses. In addition, soils and subsurface conditions encountered in the exploratory 
borings are presumed to be representative of the project site. However, subsurface conditions and 
characteristics of soils between exploratory borings can vary. The findings reflect an 
interpretation of the direct evidence obtained. The recommendations presented in this report are 
based on the assumption that an appropriate level of quality control and quality assurance 
(inspections and tests) will be provided during construction. District Materials and Research 
Branch should be notified of any pertinent changes in the project plans or if subsurface 
conditions are found to vary from those described herein. Such changes or variations may require 
a re-evaluation of the recommendations contained in this report. 

The data, opinions, and recommendations contained in this report are applicable to the specific 
design element(s) and location(s) which is (are) the subject of this report. They have no 
applicability to any other design elements or to any other locations and any and all subsequent 
users accept any and all liability resulting from any use or reuse of the data, opinions, and 
recommendations without the prior written consent of the District Materials and Research 
Branch. 

This report is prepared in a manner consistent with that level of care and skill ordinarily 
exercised by members of the profession currently practicing in the same locality under similar 
conditions. No other representation, expressed or implied, and no warranty or guarantee is 
included or intended. 

14.0 Recommended Materials Specifications 

The following requirements shall be included in the project specifications: 

• Prior to the placement of pavement construction sections on native soils, the native soils 
within upper 4.0 feet to the finished grade shall be tested and verified to have a minimum R
value of 40 as required in Table 3. The native soils be non-corrosive to metal and concrete 
and have an expansive index (EI) of less than 50 or plasticity index of less than 12. If the 
existing native soils within upper 4.0 feet to the finished grade is determined that not meeting 
the above requirements, the existing native soils shall be over-excavated and replaced with 
imported borrow or class 3 aggregate sub-base to meet the imported fill recommendations 
herein. Borrow materials shall conform to Section 19-7.02 of Caltrans Standard 
Specifications (May 2006). 

• If needed, for pavement reconstruction sections on imported fill areas, the engineering fill 
within the upper 4.0 feet to the finished grade shall have an R-value of at least 40. If 
imported material needed, the imported fill be non-corrosive to metal and concrete and have 
an expansive index (EI) ofless than 50 or plasticity index (PI) ofless than 12. Non-corrosive 
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requirements shall be based on Cal trans Corrosion Guidelines ( 1996), class 3 aggregate sub
base may be used for this project. 

• Edge drain does not required for this project. 

• Prior to the placement of pavement sections, scarify 0.5' of sub-grade then compact the 
scarified sub-grade to 95% per section 19-5 of the Caltrans Standard Specifications. All sub
grade soils shall be compacted in accordance with Section 19-5.03 of Caltrans Standard 
Specification (May 2006). 

• Saw cut and remove the existing traveled ways and shoulders (HMA pavement). The HMA 
pavement shall be saw cut to full depth. 

• It is imperative that special attention is given to the mix design, compaction and temperature 
requirements for rigid and flexible pavement as stated in Caltrans Standard Specifications 
and Project Standard Special Provisions (SSPs). 

• The prime coat and tack coat applications and requirements shall follow Sections 39-4.02 of 
the Cal trans Standard Specifications July 2007. 

• Specifications are required for Hot Mix Asphalt (HMA) treatment by applying prime coat on 
AS prior to the placement of HMA. 

• Tack coat shall be applied to all vertical faces of existing HMA pavement and construction 
joints in which additional HMA material is to be placed, and to other surfaces designated in 
the Special Provisions. 

• Special attention is required to be given to the following sections of May 2006 Standard 
Specifications: 

Section 19: Earthwork; 
Section 25: Aggregate Sub-bases; 
Section 39: Hot Mix Asphalt; 
Section 61: Culvert and Drainage Pipe Joints; 
Section 63: Cast-In-Place Concrete Pipe; 
Section 64: Plastic Pipe; 
Section 65: Reinforced Concrete Pipe; 
Section 68: Subsurface Drains (Edge Drains); 
Section 90: Portland Cement Concrete; 
Section 92: Asphalts; 
Section 93: Liquid Asphalts; 
Section 94: Asphaltic Emulsion. 

• All Standard Special Provisions (SSPs) to be included in the project shall be submitted to the 
Materials and Research Branch for review and approval. 
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• It is critical that construction and rehabilitation effort be coordinated such that a uniform 
superior product is delivered. 

If you have any questions, please call Farhad Hadjibabaie at Ex-2129. 

Prepared by: Concurred by: 

W JI~IL·---..£~ r '7' 
Farhad Hadjibabaie, P.E. 
Materials & Research Branch 
Division of Project Delivery 
RCE No. 50175 

Attachments: Figure 1: Site Location Map 
Boring Location Layout Plans 
Tables: 1 through 3 

Cc: Frank Lin 
David Lam 
f'ile 

Behdad Baseghi, Ph.D., P.E., G.E., PMP 
Chief, Materials & Research Branch 
Division of Project Delivery 
RCE No. 47051, GE No. 2310 
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Table I-SUMMARY OF BORING AND SAMPLING DATA (I-5/SR-74) 

I Route Boring Boring Offset Sample Sample uses !,Existing Sampled Sampling Date As Built Proposed Proposed Proposed Proposed 
1 No. No. Location (ft) Depth Type Soil AC/CTB by Date sent to Info. OGFC RHMA-G HMA AS 

I Station (ft) Type .lAB (ft) Lab Available (ft) (ft) (ft) (ft) 
I-5/SR74 MB-1 3+30 SB 8' 5.0 • Sub- CL 0.35' FH/MA 07/29/09 07/29/09 N/A 0 0.20 0.95 2.85 

off-ramp grade 
I-5/SR74 MB-3 10+00, SB SE 5.0 Sub- CL 0 .67' FHIMA 07/29/09 07/29/09 N/A 0 0.20 0.95 2.85 

Chevron comer ~rade 
I-5/SR74 MB-5 515+35 SN 6' 5.0 Sub- CL 0 FHIMA 07/29/09 07/29/09 N/A 0 0.20 0.95 2.85 

on-ramp grade 
I-5/SR74 MB-8 517+40NB 8' 5.0 Sub- CL 0.35 FHIMA 07/29/09 07/29/09 N/A 0 0.20 0.95 2.85 

off-ramp grade 
I-5/SR74 MB-10 525+00NB 4' 5.0 Sub- CL 0.40'/0.25 FH/MA 07/29/09 07/29/09 N/A 0 0.20 0.95 2.85 

on-ramp . , ·- , gr~c!e 0.5010.35 

Table 2-SUMM.ARY OF LABORATORY TEST RESULTS (I-5/SR-74) 

Route Borin Sample Sample % SE uses Expansion LL PL PI R-Value PH Sulfate Chloride Resistivity Dry Remarks 
No. gNo. No. Depth Passing Soil Index Content Content (Ohm-em) Density 

(ft) #200 Type (ppm) (ppm) (PCF) 
I-5/SR74 MB-1 MB-1 5 66 7 CL 65 39 19 20 12 7.94 1,700 50 690 109.6 ' 

I-5/SR74 MB-3 MB-3 5 84 4 CL 100 53 26 27 15 5.61 3.900 30 810 97.9 
I-5/SR74 MB-5 MB-5 5 91 3 CL 139 53 27 26 14 5.84 550 45 500 98.3 
I-5/SR74 MB-8 MB-8 5 83 4 CL 115 53 27 26 14 7.37 9,200 390 440 99.9 
I-5/SR74 MB- MB-10 5 47 12 CL 40 32 17 26 15 8.04 6,100 450 960 115.3 

10 I ... ··-

MB , 1" %" 'l-2" 3/8" #4 #8 # 16 #30 #50 # 100 #200 PI EI SE R-V Remarks 
1 100 100 100 100 98 96 94 89 81 74 66 20 65 7 12 

3 100 100 100 99 98 98 96 95 92 89 84 27 100 4 15 

5 100 100 100 100 100 100 98 97 97 95 91 26 139 3 14 

8 100 100 99 99 96 94 93 91 90 87 83 26 115 4 14 

10 100 99 97 95 90 85 80 73 63 54 47 15 40 12 15 



Table 3-SUMMARY OF CORING VS As-BUILT DATA (1·5/SR-74) 

Existin~ Pavement (ft) As-Built Pavement (ft) 
Route No. Boring Boring HMA ATPB CTB AB AS PCC AC AB/ AC ATPB CTB AB AS ~BIAS Remarks 

& No. Location AS 
Direction Station (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) 

I-5 MB-1 3+30 0.35 ' - - 0.50 - - - - - - - - - - -5, SB, off-ramp shoulder@ 
IMVP, 8' from Rt. ofright 
shoulder. 

1-5 MB-2 3+30 0.60' 0.25' 0.65' - - - - - - - - - - - ~-5, SB, off-ramp lane@ MVP, 8' 
left of right shoulder 

1-5 MB-3 10+00 0.67' - - 0.50 - - - - - - - - - - 1-5, SE corner of Chevron Gas 
station @ Del Obispo and Ortega 
awv. 

I-5 MB-4 5 15+35 0.67' - 0.50' - - - - - - - - - - - I-5, SB on-ramp, lane #2, 8' from 
ight shoulder. 

1-5 MB-5 515+35 0.67' - - - - - - - - - - - - - ~-5, SB on-ramp, 6' right of right 
~houlder(on the dirt} 

I-5 MB-7 6+80 0.67' . 0.50' - - - - I 
- - - - - - - -5, NB off-ramp, 6' from right of 

right shoulder. 
I-5 MB-8 517+40 0.35 ' - - - - - - -

i 
- - - - - - -5, NB off-ramp,@ MVP, 8' 

ight of right shoulder. 

I 
I-5 MB-10 526+00 0.40' 0.25' 0.50' - 0.35 - - - I - - - - - - - I-5, NB on-ramp@ MVP, 4' left 

L___ 
of right shoulder in lane # 5 



Core# Location AC ATPB CTB AB/AS Remarks 
thickness 

MB-1 MVP, 400' N. ofSR-74, SB 4" Dark Brown Silty Clay with Grav( 
off-ramp from 1-5 

MB-2 Lane #2, 400' N. ofSR-74, SB 7" 3" 7.5" 
off-ramp from 1-5 

MB-3 Chevron gas station @ SE 8" Brown Sity Clay 
comer, 26988 Del Obispo/74 

MB-4 Lane #2, 200' S. ofSR-74 SB 8" 6" 
on-ramp to I-5 

MB-5 Rt. Shoulder, 200' S. ofSR-74 Silty Clay 
SB on-ramp to I-5 

MB-7 Rt. Shoulder, 500' S. of SR- 8" 6" 
74, NB off-ramp from I-5 

MB-8 MVP, 50'S. ofSR-74, NB 4" Brown Silty Clay 
off-ramp from 1-5 

MB-10 MVP, 500' N. ofSR-74, on- 5" 3" 6" 4" Black, organic clay 
ramp to I-5 



MB-1 SB, Off-Ramp at MVP 8' from Edge of shoulder. 
MB-2 SB, Off-Ramp at MVP, 15' from MB-1, 8' inside Off-Ramp Shoulder. 
MB-3 in the Chevron Gas Station at the corner of Del Obispo and Ortega HWY. MB-3 

is SE corner of Gas station building. 
MB-4 SB On-Ramp Lane #2, 8' from right shoulder. 
MB-5 SB On-Ramp, 6' right of right shoulder. 
MB-6 NB Off-Ramp, 8' from Right Shoulder at the beginning of ramp. 
MB-7 NB Off-Ramp, 6' from right of right shoulder. 
MB-8 NB Off-Ramp, at MVP, 8' Right of right shoulder. 
MB-9 at gas station 76 and driveway to Best western Hotel, at 10' south of76 gas sign, 

or 12' south of sidewalk. 
MB-10NB On-Ramp at MVP 4' left of the right shoulder in the lane. 



DIST·RICT 7 SOIL & AGGREGATE TESTS 
1 2 o l e l 3 l 1 0 111 MIB 1 J 0523 -

Sample of: SOIL Materials Lab. Stamp II CONTRACT NO. II SAMPLE NO. II LAB. NO. 

By ·W, DATE DATE , .... ,a 
Samoled from: I - 5 OFF RAMP TO SR 74 ORTEGA HWY for RCV'D: 07/29/09' OUT: 

NUMBER OF 1 BAG By: FAX~ 
Material Source; ORIGINAL GROUND AT JOBSITE G. A.."'iY ANWU COm"AINERS: MAIL~ 

District Materillls Eneioeer NORMAL Y PRIOIUTY w PHONE~ 
Owner/Mfr.: STATE DATB NI!EDBI>: OTHER 

Date Samnlcd: 7128109 R.E.: FARHAD HADJIBABAIE DIS'tRICf MATERIALS 'rESTCSl REQUESTED ,/ SAMPLE TYPE ,/ 

GRADING ANALYSIS Address: LABORATORY • Fine Grade 202 ./ AB. PCC 
Total WI 9720g By: HC/AR Date: 7129109 PROJ. DELIVERY - 50S 1616 S. Maple Street • Coarse.Orad~. 202 ./ AS. Bk.FiU 

Size Are. Comb. 3337 MICHELSON DR. Los Angeles, CA 90015 Filler Material 202 EMB. MISC. 
WtRet _(mm) WlRet. %Ret %Pass %Pass SPEC. SUITE300 • Mcdt. Analysis 203 ./ .O.G. Sub .Oracle 

IRVINE, CA 92612-8894 Phone: (213) 620-5692 • Plasticity Index 204 ./ A.C. Agg. son.. .,. 
PhODJ!NO.: Calnet 8-640-5692 % Crushed Particles .205 Tl.rl01 S.I.C. NO. 

87.5 949-724-2129 Fax: (213) 620-5540 SpG. Coarse 206 
75 Fax. No.: Calnet 8-640-5540 SpG. Fine (SSD) . 207 c 101084 

62.5 949-724-2591 SpG.ofSoils 209 EllpAnsion llldex 

50 ·R-VALUE.BATCH %CRUSHED PARTICLES SPEC. L.A.R.T. 211 65.0 
37.~ %Run Si'ze Wt · %Ret.x(Wt.Cr.fl'ot.Wt.) • Prod .. · UnitWt. 212 
25 ·25mm Wtd. Organic ImpUrities 213 Initial-Dry Density (pot) 109.6 
19 100 19mm ·1200 Avg. Soundness 214 Molded Moisture, (0/o) 10.1 

·a 12.5 0 100 12.5 mm 1200 %CP fRelative Compaction 216 0- 20 Vel)l Low 
48 9.5 48 0 100 100 9.5mm 1200 Ret • Sand Equivalent 217 .( · 21- oo Low 
126 4.75 174 2 98 . 98 4.75mm 1176 N9.4 • Moisture Content 226 51 - 90 Medium 

9546 9720 %CP • PIR Clcaness Value 227 91 -130 Hfgh 
I11NE GRADE I MECHANICAL ANALYSIS R-VALUE SPEC. MOISTURE SPEC. PLASTICITY Durability Fine 229 ~ 131 Very High/Critical 

DryWt. 0 100 98 RBSULT 12 CONTEI'I'T INDEX Durability Coarse 229 
(g) 2.36mm 2 · 2 98 96. SP.G.FINE( SSD) . Gr. Wet 

L.L. 39 . Reactivity ASTM C-289 Laboratory Remarks: 

1.18mm 5 4 96 94 (B) S.S.Dry Or. Dry • R-Valuc 301 ./ rA'Send sample to Sacramento for 

115.0 9 600 llln 10 9 91 89 (A)Qv.Dry H20 
P.L. 19 Film Strip . 302 CT 417 & CT 422, reslstMty is 

300 lUll 19 17 83 81 ABS.% Tare Mortar Strength 515 < 1000 ohm Icc. 
150~tm 28 24 76 74 Wt.SiC+H20 Net Dry P.L 20 pH (RC) · 532 

7SIUII . 38 33 67 66 WtS+C % H20 Resistivity (RC) 532 

MECB./ HYDRO. R Corr. C.R. • ":' ... In C='Y• w-Wt.H2o . pH I RESISTIVITY MIN • • pH(CMP) 643 .( 

1hr. 5M 38.0 7.0 31.0 27% 26% Bulk=~ .. Field Lab. SPEC. • Resistivity (CMP) 643 ./ ' 

24hr. I ·1M 31 .0 7.0 24.0 21% 21% 500-W Soil pH 7.94 5.5~10.0 I• !Expansion Index UBC-29-2 ./ 

SAND EQUIVALENT MIN. 
SP. Gil COARSE H20 pH Max. Dry Density/ ASTM·DISSl 
~ ..... 

Sand R2 I 0.9 0.9 Avg. SPEC. (B)S.S. Dry Min. Resistivity 690 NU1000 Opt. Moist Content 

Clay Rl 13.6 13.4 . (A)Ov.Dry · Based on 18 gauge CMP. "* SPECIFIC GRAVITY ..... 
7 1---

S.E. Value 7 7 ABS.% · Estimated life: OF SOILS _to.) 0 

VoSPEC CLEANNESS VALUE Wt Oven Dry Soil (Wo) 

i 
r---

L.A.R.T. Rev. Wt. Wt.Ret. %Ret. %Loss (C) Wt. !!· in H20 I -
A B 100 SOOOg App-~ "' NL SED.HT. RESULT Wt Pycnometer+ H10 (Wa) 0 t"' 01 

Wt Pycnometer+ H20 +Soil (Wb) 
- ~ C D 500 SOOOg A-C m· 

Wo I (Wo + Wa - Wh) - 2: 
No. of spheres"' Wt. of spheres"' SSD=~= FILM ORGANIC w . p N 

~ · ,.----
DURABU..ITY INDEX SPEC. . B-C STRIPPING IMPURITIES Wo Spec. ..... -

Dura-Coarne se~I.Ht.• OD-~= NL Sa\isfactory Wa Orav. 0 w 
r--

Dura-Fine , R21R1 - B-C Unsatisfaclory Wb ..... 
.IIi m-'LV\.A.IUl mru~~ n 7...:n. Ra\1_ nw M/'17.-tt l 

- -
I I • 



DISTRICT 7 SOIL & AGGREGATE TESTS 
·1 .2· 0 IE 13 1 0 1 II M[B - 3 II 0524 

Sample of: SOIL· Materials Lab. Stamp u CONTRACT NO. II . SAMPLE NO. II LAB.NO. 

f~ 
DATE DATE g.....,e Sampled from: I - 5 @ CHEVRON GAS STATION WEST PARKING LOT By for RCV'D: 07/29/09 OUT: 
NUMBER OF ! .BAG By: FAX~ 

Material Source: ORIGINAL GROUND AT JOBSITE G. ANYANWU CONTAINBR.S: MAIL r---
Disll'ict Materials Engineer NORMAL y PRIORITY . W PHONE~ 

Omaer/Mfr.: STATE DATB NEI!DiiO: OTHER 

Date Sa111J1led: 712..8/09 R.E.: FARHAD HADJIBABAIE DISTRICf MATERIALS ·T.ESTlSl REOUESTED ../ SAMl LE:rYPE ./ 
GRADING ANALYSIS AddresS: LABORATORY . • Fine Grade 202 ~ A.B. PCC 

Total WI 10895 g 813/09 PROJ. DELIVERY - 505 
.. • By: HC/AR Date: 1616 S. Maple Street Coarse Grado 202 ~ AS. Bk.FIU 

'Size Ace. Comb. a337 MICHELSON DR Los Angeles, CA 90015 Filler Material 202 EMB. MISC . 
WlRel (mm) Wt.Ret. %Ret. %Pass %Pass SPEC. SUITE 300 • Mech. Analysis 203 . ./ 0 .0. Sub·G~de 

IRVINE, CA 92612-$894 Pbo,ne: ~2.J3) 620-5692 • Plasticity Index 204 ~ AC. ~.g& sou. ~ 

Phone No.: Calnet 8-M0-5692 %Crushed Particles 205 TL-101 SJ.C. NO. 
87.5 949-724-2129 Fax: (213) 62~5540 SpG. Coarse · 206 
75 Fax. No.: Calnet: 8-640-5540 SpG. Fine (SSD) 207 c 101085 

62.5 949-724-2591 SpG. of Soils 209 Expansion Index 
50 R-V ALUE BATCH %CRUSHED PARTICLES· SPEC. L . .A.R.T. 211 100.0 37.5 I %Run · Size Wt. %Relx~t.Cr.ffot.Wt.) = Pl'od. UnitWt. 212 
25 2Smm Wtd. Organic Impurities 213 Initinl Dry Density (pef) 97.9 

0 19 0 100 T9mm 1200 Avg. . Soundness 214 Molded Moisture, (%) 13.6 
49 12.5 49 0 100 100 12.Smm 1200 %CP Relative Compaction 216 0 - 20 Vel}' Low 
47 9.5 96 1 99 . 99 9.S mm 11'88 Ret. .. Sand Equivalent 217 ./ 21 ~ 50 Low 
119 . 4.75 . 215 2 98 98 4.75mm ·1116 No.4 = Moisture Content 226 51 - 90 Medium 

10680 10895 %CP • PIR . Gleaness Value 227 91 ~ 1~0 High 
FlNE GRADE I MECHANICAL ANALYSIS R-VALUE SPEC. MOISTURE SPEC. PLASTICITY Durability Fine 229 ~ 131 Very High/Critical 

DryWt. 0 .100 98 . RRSULT 15' CONTENT INDEX Durability Coarse 229 
(g) 2.36 mm 0 0 100 98 SP. G. FINE (SSD) Gr. Wet 

. . Reactivity jAsTMC-289 Labonltory Remarl<s: 
L.L. 53 

1.1 8 mm 1 2 98 96 (B)S.S. DrY Gr. Dry • R-Value 301 ./ rR'Send sample to Sacramento for 
65.0g 600 p.m 2 3 . 97 95 (A)Ov. Dry H20 

P.L. . 26 Film Strip 302 CT 417 & CT 422, resistivity is 
300 1!m 4 6 94 92 ABS. % Tare Mortar Strength SIS < 1000 ohm Icc. 
ISO IUD 6 9 91 89 Wt S+C+H20 Net Dry P.I. 2.7 pH(RC) 532 
75j.l.lll 9 . 14 86 · 84 l Wt.S+C %H20 Resistivity (RC) 532 

MECH.I HYDRO. R Corr. C.R. ":..1.0 . !;=" W=Wt H20 pH I RESISTIVITY I ·MIN • • pH(CMP) 643 . ~ 

lhr. SM 32.0 7.0 25.0 38% 37% Bulle" ~~ ... Field Lab. SPEC. • Resistivity (CMP) 643 ./ 
24hr. I 1M 23.0 7.0 16.0 25% 25% 500- W Soil pH 5.61 5.5- 10.0 • Expansion Index UBC-29-2 ./ 

SAND EQUIVALENT MIN. 
SP. GR. COAJ :S.& 

H20 pH ~ax. Dry Density/ ASTM·DISS7 
CT2l161C'I'l09 .... 

Sand R2 .0.4 0.4 Avg. SPEC. (B) S.S. Dry Min. Resistivity 810 . NU 1000 Opt Moist Content 

Clay Rl 13.2 13.1 (A)Ov. Dry Based on 18 gauge CMP. · * 
SPECIFIC·GRA vrrY ~ 

4 
OF SOILS 

1---

S.E. Value 4 4 ABS.% Estimated life: ~ 
0 

L.A.R.T Yo SPEC Wt Oven Dl)' Soil (Wo) 0 Rev. Wt WtRel r.Ret. %Loss (C) Wt S. in H20 CLEANNES:S V AWE 0 I 

lApp-=~= RESULT Wt Pycnometer+ H10 (Wa) ~ 
f--

~ A B 100 SOOOg NL SED.HT. 0 "' SooOg 
f--

CD 500 A~C Wt Pya!ometer + H20 + Soil {Wb) ~ Q z 
No. ofSpheres: "' Wt. of spheres ~ ·B FILM ORGANIC Wo/(Wo+Wa-Wb) ·w 9 N 

SSD= - - = ~ f--
DURABILITY INDEX SPEC. B- C STRIPPING IMPURITI&S Wo Spec. ~ 

Dum-Coarse OD=~== Satisfactory Wa Grav. 
f-- .a:. Sed.Ht.• NL 0 
f--

DUra-Fine R2/RI= B~C Unsatisfactory Wb .... 
A CI7.J\OQ.SSD (ROIS:D7/a, RaY. DH 03117/lll) 

ff I • 11 



DISTRICT 7 SOIL & AGGREGATE TESTS - o[e[3 111 MIB II 1 2 1 0 . 5 0525 
Sam pie of: SOIL Materials Lab. Stamp II CONTRACT NO. II SAMPLE NO. II LAB. NO. 

P>9-- DATE DATE 'B,,q 
Samoled from: I - 5 ON RAMP SB TO SR 74 ORTEGA HWY By for RCV'D: 07/29/09 OUT: 

NUMBER OF 
1 BAG By: FAX~ 

Material Source: ORIGINAL GROUND AT JOBSJTE G.ANYANWU CONTAINERS: MAIL 

~istrict Materials. Eugiucer NORMAL s PRIORITY . ~ PHONE I--
Owner I Mfr.: STATE DATE NI!I!DI!D: OTHER I--

Da_~SamDicd: 1i21109 R.E.~ FARHAD HADJIBABAJE DISTRICf MATERIALS TEST(S) REQUESTED ./ SAMPLE TYPE ./ 
GRADING ANALYSIS Address: · LABORATORY · • Fine Grade 202 '!/'' A.B. PCC 

Total WI 11585 g By. HC/AR Date: 813109 PROJ. DELIVERY - 505 1616 S. Maple Street I. Coarse Grade 202 ./ A.S. Bk.Fill 
Size Ace. Comb. 3337 MICHaSON DR. Los Angeles, CA900 IS Filler Material 202 EMB. MISC. 

Wt.Ret (mm) WtRet. %Ret %Pass %Fass SPEC. SUITE300 • Mech. Analysis 203 ../ O.G. Sub-Grade 

IRVINE, CA 92612-8894 Phone: (213) 620-5692 • Plasticity Index 204 ../ A.C.Aag. SOIL ~ . 
.. PlioneNo.: Calnet: ~5692 · %Crushed Particles 205 TlrlOl S.J.C. NO. 

87.5 949-724-2129 Fax: (213) 620-5540 SpG. Coarse 206 
7S Fax. No.: Calnet 84t0-S540 SpG. Fine (SSD) 207 c 101086 

62.5 949-724-2591 .. SpG. ofSoils 209 Expaasiou ludcx 
so R-VALUE BATCH o/o CRUSHED PARTICLES SPEC; L.A.R.T. 211 139.0 

37.5 '%Run Size Wt %Retx(Wt.Cr./Tot Wt) ~Prod. UnitWL 212 
25: 2S mm Wtd. Organic Impurities 213 Initial Dry Density (pcf) 98.3 

0 19 0 100 19mm 1200 Avg. Soundness 214• Molded Moi.sture (%} 13.0 
3 12.5 3 100 12.S mm 1200 %CP Relative Compaction 216 . 0 - 20 Vel}' Low 
13 9.S 16 100 9.S.mm 1200 Ret. • Sand Equivalent 217 ../ 21 - 50 Low 
37 4.75 53 0 100 100 4.7Smm 1200 No.4 = Moisture Content 226 51 - 90 Medium 

·11532 11585 %CP=PIR Cleaness Value 227 91- 130 High 
FINE GRADE I MECHANICAL ANALYSIS R·VALUE SPEC. MOISTURE· SPEC. PMSTICITY Durability Fine 229 ~ 131 Vel}' High/Critical 

DryWt 0 100 100 RESULT 14 CONTENT INDEX Durability.Coarse 229 
(g) 2.36mm 0 0 100 100 SP. G. FINE SSD) . Gr. Wet 

. L.L. 53 
Reactivity ASTM C-289 Lab<ntoiy Remarb: 

1.1 8mm 1 2 98 98 (B) s.s. Dry Gr. Dry • R-Value 301 ../ stsend sample to Sacramento for 
65.0g 600J.Im 2 3 97 97 (A)Ov. Dry H20 

P.L. 27 FilmStrip 302 CT 417 & CT 422, resistivity is 
30011m 2 3 97 97 ABS. % .. Tare Mortar Strength SIS < 1000 ohm Icc. 

150J.IIll 3 5 95 95 Wt.S+C+H20 Net Dry P.I. 2~ 
pH(RC) 532 

?Sum 6 . 9 91 91 Wt.S+C %H20 I Resistivity (RC) 532 

MEQI. / HYDRO. R . Carr. C.R Mallo ":!" W=W~H20 pH I RESISTIVITY MIN. • pH (CMP) 643 '!/' 
s .... 

!hr. SM 31.0 7.0 24.0 37% 37% 500 Field Lab. SPEC. • Resistivity (CMP) 643 '!/' 
24hr. I 1M 20.0 7.0 13.0 20%- 20% Sulk - 500- W • Soil pH 5.84 5.5- 10.0 • Expansion J;ndex UBC-29-2 '!/' 

SAND EQUIVALENT l\IIIN. 
SP. GR. COARSE H20 pH Max. Dry Density/ ASTM-01557 , Cl'z0i/CT209, .. 

Sand R2 0.2 0.3 Avg. SPEC. (B)S.S.Dry Min. Resistivity 500 NU 1000 Opt. Moist Content i 
Clay Rl 12.9 13.1 3 

(A)Ov.Dry B~ on 18 gauge CMP. 

* 
SPECIFIC GRA vrry ~ 

i 
1---.--

S.E. Value 2 3 ABS.% Estimated life: OF SOD.S N Q 

(C) Wt. S. in H20 Wt Oven Dry Soil (Wo) n r---- i L.A-R.T. Rev. Wl Wt.Ret. %Rel %Loss VoSPEC CLEAl"ffiESS VALUE 

~ 
I 

f---
A B . 100 5000g . A NL SBD.HT. RESULT Wt Pycnometer+ H20 ~a) Q > "' :A.pp---= f--- !l' C D 500 SOOOg A - C Wt Pycnometer + H20 +Soil (Wb) r!!!- z 

No. of spheres - Wt ofspheres • SSD =__!!_., FILM ORGANIC Wo I ('No + Wa - Wb) "" ~ p N z 
DURABILITY INDEX SPEC. B - C I STRIPPING IMPURiTIEs Wo Spec. 9 -

OD=~= Sntislil.ctory Wa Grav. r--
"' Dura .Coarse Sed.Ht.e . NL Q 

f---
Dura-Pine . LR21Rt= B-C Unsatisfactory Wb ~ 

& Vr-(RQII0 7/P, -. DH03117o91) 

-·---··- . -···--·-------- -· ---- - ·-. Tr .. -~ .. I' 



DISTRICT 7 SOIL & AGGREGATE TESTS 
1 2 0 IE 13. 1 0 1 '11 ! 'MI B - 8 II 0526 

Samnle of: SOIL. Materials Lab. Stamp II CONTRACT NO. II SAMPLE NO. II LAB. NO. 

p;;e_ DATE DATB 8-.18 Sampled from: I - 5 OFF RAMP NB TO SR 74 ORTEGA HWY By for RCVD: 07/29/09 Otrr: 
NUMBER OF 1 BAG . By: FAX C1:::: 

Material Source: ORIGINAL GROUND AT JOBSITE G.ANYA.NWU CONTAINERS: MAIL 

D~trict Mate.rials Engineer .. NORMAL Y P!UOJUTV -~ PHONE~ 
Owoer / Mfr:: STATE PAll! NEEDED: OTHER t---

. ·Date Sampled: 7/27/09 R.E.: FARHAD HADJIBABAIE DISTRICT MATERIALS TEST(S) REQUESTED ./ SAMPLE TYPE ,L 
GRADING ANALYSIS Address: LABORATORY • Fine Grade 202 ../ A.B. PCC 

Total WI . 10475g By: HC/AR Date: 815109 PROJ. DELIVERY- 505 1616 S. Maple Street • COarse Grade 202 ../ A.S. BLFDI 
Size Ace. Comb. 3337 MICHELSON DR. Los Angeles, CA 90015 FiUer Material 202 BMB. MISC . 

Wt.Ret (mm) Wt.Ret %Ret. %Pass %Pass SPEC. SUITE300 • Mech. Analysis. 203 ../ O.G. Sub-Gnsde 

IRVINE, OA 92612-8894 Phone: (213) 620-5692 • Plasticity Index 204 ../ A.C.Aag. SOIL "' Phone No.: Calnet: 8-640-5692 %Crushed Particles . 205 TL-101 S.T.C. NO. 

87.5 949:-724-2129 Fax: (21 3) 620-SS.40 SpG.Coarse 206 

"'s . Fax. No.: Calnet 8-640-5540 SpO. Fine (SSD) 207 c 101087 
62.S 949-724-2591 SpG. of Soils 209 Expan!lon [adex 

50 R-VALUEBATCH . % CRUSliED PARTICLES SPEC. · L.A.R.T. 211 
115.0 37.S %Run Size Wt. %Rcrt.x(Wt.Crlrot.Wt.) • Prod. UnitWt. 212 

0 25 0 . 25mm Wid. Organic Impurities 213 Initial Dry Density (pc0 99.9 
24 f9 24 0 100 100 19mm 1200 Avg. Soundness 214 Molded Moisture (%) 12.6 
47 12.S 71 1 99 99 12.Smm 1188 %CP . Relative Compaction 216 o - 20 Very Low 
79 9.5 150 1 99 99 9.Smm 1188 Ret • Sand Equivalent 217 ../ . 21-50 Low 
225 4.7S 375 4 96 96 ' 4.75mm 1152 No.4'• Moisture Content 226 51 - 90 Medium 

10100 10475 %CP =PJR Cleaness Value 227 91- .130 High 
FINE GRADE /'MECHANICAL ANALYSIS R-VALUE SPEC. MOISTURE SPEC. PLAS'FICITY Durability Fine 229 ~ 13.1 Very High/Critical 

DryW~ 0 100 96 . RESULT 14 CONTENT INDEX Durability Coarse 229 

· (g) 2.~6mm 1 2 98 94 SP. G. FINE (SSD) Gr. Wet 
L.L. . 53 Reactivity ASTMC-285 Laboratory Remarks: 

1.18 mni 2 3 97' 93 (B)S.S.Dty . . . 
Gr. Dry • R-Value 301 ../ $l'Send sample to Sacramento for 

65.0g 600J.1I11 3 5 95 91 (A)Ov.Dry H20 
P.L. ~7 

Film Strip 302 CT 417 & CT 422, resistivity is 

- 30011m 4 6 94 90 ABS.% Tare I Mortar Strength SIS < 1000 ohm Icc. 

1SOJ.llll 6 9 91 87 Wt. S+C~H20 Net Dry P.I. 26 . pH(RC) 532 

751UD I 9 14 86 83 WtS+C %H20 · Resistivity (RC) 532 

MIU.::H,I HYDRO. R Corr. C.R. Mil In cc;::!~ W• Wt.H20 pH I RESISTIVITY MIN •. • pH(CMP) 643 ../ 
~~~~-

!hr. 5M 31.0 I 7.0 24.0 37% 36% Bulk-~- Field Lab. SPEC. • Resistivity (CMP) 643 ../ 
24hr. IM 22.0 I 1.0 15.0 23o/o 22% SOO:-W Soil pH 7.37 5.5-10.0 • Expansion Index UBC-29-2 ../ 

SA."''D EQUIVALENT MIN. 
SP. GR. COARSE 

H20 pH Max. Dry Density/ ASTM-PIS57 
CTZ061CT209, «~ 

Sand R2 0.4 0.4 Avg. SPEC. (B) s.s. Diy Min. Resistivity· 440 NU 1000 Opt. Moist Content 

Clay R1 12.4 12.4 (A)Ov. Dry Based on 18 gauge CMP. 

* 
SPECIFIC GRAVITY ..a. 

4 -
S.E. Value 4 4 ABS.% Estimated life: OFSQILS N 0 -

L.A.R.T Rev. Wt. .·WtRet. %Ret. %Loss Yo SPEC (C) Wt. S. in H20 . CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 • 
A B 100 SOOOg A NL SED. HT. RESULT Wt Pycnometer+ H20 (Wa) i o- ~ 

en 
App~--= 

Wt Pycnometer+ H20 + Soil (Wb) -
CD 500 SOOOg A - C ..!!!____ z 

No. of sphe~ = Wt of_ spheres - .. B FILM ORGANIC Wo/(Wo+Wa-Wb) ~ p N 
SSD=--= z 

DURABILITY INDEX SPEC. B-C STRIPPING IMPURITIES Wo Spec. p .... -OD-~= Orav. CD Dura-Coarse Sed.Ht.• NL Satisfactory Wa 0 -
Dwa-Fine R2!R! • B-C Unsatisfactory Wb .... 

& ft7..AOa.ABO _,.. __ • 
lR• "'-· ....._._ ..... -~ 



DISTRICT 7 SOIL & AGGREGATE TESTS 
: • t ' ole l3 111 M sl - II 1 2 1 0 1 0 0527 

Sample of: SOIL Materials Lab. Stamp Jl CONTRACT NO. II SAMPLE NO. II LAB. NO. 
; ett&- DATE DATE !-ta Sampled from: I - 5 · ON RAMP NB TO SR 74 ORTEGA HWY By for RCV'D:. 07/29/09 OUT: 

NUMBER OF 
1 BAG By: FAX 'I_ 

Material Sour~e: ORIGINAL GROUND AT J OBSITE G.ANYANWU CONTAINERS: MAIL-
-NORMAL Y PRIOIUTY . ~ PHONE 

Owner/Mfr.: STATE District Materials Engineer 
DAT!i NI!EDED; OniER --

Date Samnled: 7/27/09 R.E.: FARHAD HADJIBABAIE . DISTRICT MATERIALS TESTCSl REOUESTED ,/ SA-MPLE TYPE ,/ 
GRADING ANALYSIS Address: LABORATORY • Fine Grade 202 ../ A.B. PCC 

Tota!W1 12589 9 By: HCIAR Date: 7130109 PROJ. DaiVERY.- 505 1616 S. Maple S!Ieet • Come Grade 202 ../ A.S. Bk.Fill 
Size Ace. Comb. 3337 MICHELSON DR. Los Angeles, CA 90015 FiUer Material 202 EMB. MISC. I 

WtRet. (mm) WtRct %Ret. %Pass %Pass SPEC. SUITE300 :• Mech. Analysis 203 ../ 0 .0 . Sub-Gmde I 
IRVINE, CA 92612-8894 Phone: (213) 620-5.692 • Plasticity Index 204 ../ A.C. Agg. SOIL ~ 

Ph!ln~No.: Calnet: 8-640-S692 %Crushed Particles 205 TL-101 S.LC. NO. 

87.5 949-724-2129 Fax: (213) 620-5540 SpG. Coarse 206 
75 Fruc.No.: Calnet: 8-6:40-5540 SpG. Fine (SSD) 207 c 1'01088 

62.5 949-724-2591· SpG.ofSoils . 2Q9 . Explinslon Index 

so R-VALUEBATCH %CRUSHED PARTICLES SPEC. . L.A.R.T. 211 '40.0 0 . 37.S 0 %Run Size Wt. %Ret.x(WtCr:/Tot. Wt) - Prod. UnitWt. 212 I 

47 25 47 0 100 2S.mm Wtd. Organi61mpurities 213 Initial Dry Density (pet) ·115.3 
53 19 100 1 99 100 19mm 1200 Avg. Soundness 214 Molded Moisture. (%) 8.5. 

280 12.5 380 3 97 98 1~.Smm 1·176 o/oCP Relative Compaction 216 0 - 20 Very Low 
201 9.S 581 5 96 96 9.Smm 1152 Ret. • Sand Equival~t 217 ../ 21-50 Low 
634 4.75 1215 10 90 91 · ~.75mm 1092 No.4- · Moisture Content 226 5.1 - 90 Mer;lium 

11374 12589 % CPc PfR Cleaness V slue 227 91- 130 High 
FINE GRADE I MECHANICAL ANALYSIS R-VALUE ' SPEC. .MOISTURE SPEC. .PLASTICITY Durability Fine 229 .== 131 Very High/Critical 

DryWt 0 100 . 90 RESULT 15 CONTENT INDEX DWllbility Coar.;e 229 
(g) 2.36mm 7 6 94 85 SP, G. FINE SSD) Or. Wet 

L.L. '32 Reactivity ' jAsTM C-28S Laboratory Remarks: 
U8 mm 13 11 89 80 (B)S.S. Dry Gr. Dry !!I R-Value 301 ../ A-Send sample to Sacramento for I -

115.0 9 600~UD 22 19 81 73 (A)Ov. Dry H20 
P.L. 17 

· FilmStrip 302 CT 417 & CT 422, resistivity Is 

300 IUD 35 30 70 63 ABS.% Tare Mortar Strength SIS < 1000 ohm Icc. 

!50J.IIIl 46 40 60 54 Wt.S+C+H20 Net Dry P.I. 15 pH(RC) 532 : 

7511111 55 48 52 . 47 WtS+C %H20 Resistivity (RC) 532 

MECH./ HYDRO. R Corr. C.R. ~In "'::" w~WtH20 pH I RESISTIVITY MIN. • pH(CMP) 643 ../ ' 

I hr. SM 34.0 7.0 27.0 23% 21% Bulk -~- Field ' Lab. SPEC. • Resistivity (CJI.1P) 643 ../ 
24hr. I IM 26.0 7.0 19.0 17% 15% 500-W Soil pH 8.04 5.5-10.0 • Expansion Index UBC-29-2 ../ 

SA.t"'D EQUIVALENT MIN. 
SP. GR. COARSE H20 pH Max. Dry Dell$ity/ ASTM-D15S7 
cr.!06/Cn09,+4 

Sand R2 1.6 1.6 Avg. SPEC. (B)S.S. Dry Min. Resistivity 960 NU 100Q · Opt ·Moist Content 

Clay Rl 13.5 13.4 12 (A)Ov.Dry Based on ·18 gaugo CMP. 

* 
SPECIFIC GRAVITY ... 

1-
S.E. Value 12 12 ABS.% Estimated life: OFSQILS · N 0 

L.A.R.T Rev. Wt Wt'Ret. %Ret %Loss V. SPEC (C) Wt.S. in H20 CLEANNESS VALUE Wt Oven Dry Soil {Wo) 

~ 
r:----• 

A B A RESULT Wt Pycnometer+ H20 (Wa) 1-

~ 100 5000g NL SED.HT. 0 en 
App=--= 1-

CD 500 SOOOg A-C Wt Pycnometer+ H20 +Soil (V/b) m ·Q 1- % 
No. of spheres= Wt ofspheres = SSD=~= FILM ORGANIC Wo/(Wo+Wa -Wb) . w 9 N 

~ · 1---
· DURABILI'l'Y INDEX SPEC. B-C STRIPPING IMPURITms Wt> Spec. ..... 

Dura-Coarse Sed.Ht,s OD=~= NL Satisfitctory Wa Grav. ro- ..., 
B-C Un5!1ti.sfitctory 

1-
Dura-Fine R21Rl .. Wb . ... 

II OT.-..o(R0/8071V3, Rov. CH 
__ .,M.'I. 

·- -----.. - --- ·- ---- -- -



CORROSION TEST SUMMARY REPORT- Soil/Water 

Bridge Name: 
Bridge Number: 
EA No.: 12-0E3101 
Dist/Co/Rte/PM or KP: 12 I ORA I I-5/SR-74 Interchange/ PM 9.4-9.9 

SIC Number Sample Location Sample Sample Minimum Chloride 
(TL101) Type Depth Resistivity 1 (ohm-em) pH2 Content3 (ppm) 

CIOI084/MB-1 I-5 SB OFF RAMP TO SR 74 SOIL 0/JOBSITE 
ORTEGAHWY 

C I01085/MB-3 I-5@ CHEVRON GAS SOIL 0/JOBSITE 
STATION West 

CIOI086/MB-5 I-5 ON RAMP SB from SR 74 SOIL 0/JOBSITE 
Cl01087/MB-8 SR 74/15 @ Chevron Gas SOIL 0/JOBSITE 

Station East 
C1 0 1 088/MB-10 I-5 ON RAMP NB from SR SOIL 0/JOBSITE 

74 

This site is corrosive (see note below for MSE wall backfill). 

Controlling corrosion parameters are as follows: 

5.61 pH 
450 ppm Chloride 
9200 ppm Sulfate 

690 7.94 

810 5.61 

500 5.84 
440 7.37 

960 8.04 

Note: For MSE wall structure backfill material, minimum resisitivity must be 2000 ohm-em or greater, 
pH must be between 5.5 and 1 0.0, chloride content must not be greater than 250 ppm, 
and sulfate content must not be greater than 500 ppm. 

1 ,2CTM 643, 3CTM 422, 4CTM 417 

50 

30 

45 
390 

450 

Sulfate 

Content4(ppm) 
1700 

3900 

550 
9200 

6100 



MAI NTENANCE-FREE SERVICE DESIGN ESTIMATES FOR DRAINAGE FACILITIES USING: 
CALIFORNIA CULVERT CRITERIA AND CULVERT4 . EXE, (RELEASE DATE 04-16-98) 

PROJECT LOCATION ... I-5 and SR- 74 Interchange 

PROJECT ACCOUNT NO . EA 12 -0E3101 

SAMPLE LOCATION .... I-5 SB Off-Ramp to SR-74 . 

TEST SAMPLE NO . .... C101084 , MB-1 

OPERATOR .... . ...... FH 

TEST DATE .......... 07-29-09 
H•*********** A DATA VALUE OF ZERO I NDICATES NO DATA INPUT **************** * 

CS P SI TE p H = 7.9 I WATER pH = 7.9 I SOIL pH = 7 . 9 
MINIMUM RES ISTIVITY, OHM-CM: .CSP SITE = 690 , WATER = 690 , SOIL = 690 
CHLORIDES, PPM . . . 50, SULFATES , PPM . . . 1700 

********** * **** ** *************** ***** * ********************************** **** 
EST IMATED SERVICE LIFE OF CSP CULVERTS, YEARS 
SEE CALTRANS HIGHWAY DESIGN MANUAL CHAPTER 850 

GALV . GALV . + GALV.+ GAIN . + CSP GALV . + 
2 oz BIT COAT. BI T COAT & BIT COAT THICK POLYMER 

(WATER SIDE) PAVED INV. {SOIL SIDE) Gage & in 90 DEG 

18 0.052 
16 0 . 064 
14 0.079 
12 0 . 109 
10 0. 138 
08 0 . 168 

21 
27 
34 
47 
60 
72 

29 
35 
42 
55 
68 
80 

{ABRASION) 
36 46 
42 52 
49 59 
62 72 
75 85 
87 97 

fLOW VEL . <5 fps WI TH NON- ABRASIVE CONDI TI ONS, (DEFAULT VALUES) 

INVERT 
71 
77 
84 
97 

llO 
122 

CAP, 18 GAGE (0.052 in) CS P AND CASP MAY BE USED WITH THESE FLOW VELOCITI ES 

STANDARD REINFORCED CONCRETE PIPE DESIGN SHOULD BE 
SUITABLE E'OR THIS USER DEFINED LEVEL OF CHLORIDES 

FOR SULFA'l'E RESISTANT CONCRETE AND RCP 
'rYPE IP (MS) MODIFIED CEMENT OR TYPE II MODIFIED CEMENT 
MIN IMUM REQUIURED BY CALTRANS STD . SPECS . 90-1.01 
MAXIMUM W/C RATIO OF 0 .4 5 

A CORRUGATED ALUMINUM PIPE, CAP, SHOULD NOT BE USED 
DUE ·ro CORROSIVE CONDITIONS 

A CORRUGATED ALUMINIZED STEEL PIPE, CASP, SHOULD NOT BE USED 
DUE TO CORROSIVE CONDITIONS 

PLASTIC PI PE I S APPROVED FOR 50 YEARS SERVICE LIFE FOR 
CORROSIVE CONDI TIONS. ABRAS I ON MUST BE EVALUATED. ALSO, 
CONSIDER CONCRE'l'E HEADWALLS AND CONCRETE OR METAL END 
TREATMENT WHERE HIGH FIRE POTENTIAL EXISTS . 



MAINTENANCE-FREE SERVICE DESIGN ESTIMATES FOR DRAINAGE FACILITIES USING : 
CALIFORNIA CULVERT CRITERIA AND CULVER'f4 . EXE, (RELEASE DATE 0 4- 1 6-98} 

PROJECT LOCATION ... I-5 and SR-74 Interchange 

PROJ ECT ACCOUNT NO . EA 12-0E3101 

SAMPLE LOCATION . . . . I - 5 Chevron Gas Stat ion West 

TES'f SAMPLE NO . . .. . C101085, MB- 3 

OPERATOR . .. .. . .. .. . FH 

TEST DATE ..... . .... 07-29-09 
* **** * **** *** A DATA VALUE OF ZERO I NDICATES NO DATA INPUT **** * ** *** ** ***** 

CSP SITE pH = 5 . 6 I WATER pH = 5 . 6 I SOI L p H ~ 5 . 6 
MINIMUM RESIST I VITY, OHM- CM: CSP SITE = 810 , WATER = 810 , SOIL = 810 
CHLORIDES, PPM . . . 30 , SULFATES , PPM ... 3900 

******************************************* ** * * ********************* ** ** ** ** 
ESTIMATED SERVICE LIFE OF CSP CULVERTS, YEARS 

I SEE CALTRANS HIGHWAY DESIGN MANUAL CHAPTER 850 
- --- - - --- 1------ - - ------- ---- - ----------------------------------------------

CSP I GALV . GALV . + GALV.+ GALV.+ GALV .+ 
THICK I 2 o z BIT COAT. BIT COAT & BIT COAT POLYMER 

Gage & in I (WATER SIDE) PAVED I NV . (SOIL S I DE} 90 DEG 
I (ABRASION) I NVERT 

18 0 . 0521 6 14 21 31 56 
16 0 . 064 1 7 15 22 32 57 
14 0 . 079 1 9 17 24 34 59 
12 0 .109 1 13 21 28 38 63 
10 0 .1 381 16 24 31 41 66 
08 0 . 1681 20 28 35 45 70 

FLOW VEL . <5 fps WITH NON-ABRASIVE CONDITIONS, (DEFAULT VALUES) 
CAP, 18 GAGE (0 . 052 in) CSP AND CAS P MAY BE USED WI TH THESE FLOW VELOC I TIES 

STANDARD REINFORCE D CONCRETE PI PE DES I GN SHOULD BE 
SUITABLE FOR THIS USER DEFI NED LEVEL OF CHLORI DES 

fOR SULFATE RESISTANT CONCRETE AND RCP 
TYPE II MODIFIED CEMENT OR TYPE V CEMENT 
7 s k/cy WI TH 25% MINERAL ADMIXTURE REPLACEMENT (BY WEIGHT ) 
AND A MAX I MUM WATER-TO- CEMENTITIOOS RAT I O OF 0 .4 0 

A CORRUGATED ALUMI NUM PIPE, CAP, SHOULD NOT BE USED 
DUE TO CORROSIVE CONDITI ONS 

A CORRUGATED ALUMI NIZED STEEL PI PE, CASP, SHOULD NOT BE USED 
DUE '1'0 CORROSIVE CONDITIONS 

PLASTIC PI PE IS APPROVED FOR 50 YEARS SERVICE LIFE FOR 
CORROSIVE CONDI'riONS. ABRASION MUST BE EVALUATED . ALSO , 
CONSIDER CONCRETE HEADWALLS AND CONCRETE OR ME'l'AL END 
TREATMENT WHERE HI GH FIRE POTENTIAL EXIS'fS . 



MAINTENANCE- FREE SERVICE DESIGN EST IMAT.ES FOR DRAINAGE FACILITIES USING : 
CAL IFORNIA CULVERT CRITERIA AND CULVERT4 . EXE , (RELEAS E DATE 04 - 16-98 ) 

PROJECT LOCATION ... I-5 and SR- 74 Interchange 

PROJECT ACCOUNT NO.EA 12-0E3101 

SAMPLE LOCATION . . . . I - 5 On- ramp SB From SR- 74 

TEST SAMPLE NO ..... Cl0 1086 , MB-5 

OPERA'rOR .......... . F'H 

TEST DATE . ... . . . . . . 07- 29- 09 
* ********** ** A DATA VALUE OF ZERO INDICATES NO DATA INPU'r ***************** 

CSP SI TE pH = 5 . 8 , WATER pH = 5.8 , SOIL pH = 5 . 8 
MINIMUM RESISTIVI ;l'Y, OHM-CM : CSP SI TE = 500 , WATER = 500 , SOIL = 500 
CHLORIDES , PPM ... 45 , SULFATES , PPM ... 550 

********************************** * **************** * ************************ 

18 0.052 
16 0 . 064 
14 0.079 
12 0 . 109 
10 0 . 138 
08 0 . 168 

ESTIMATED SERVICE LI FE OF CSP CULVERTS, YEARS 
SEE CAL'I'RANS HIGHWAY DES IGN MANUAL CHAPTER 850 

GALV. GALV.+ GALV. + 
2 o z BIT COAT . BIT COAT & 

GALV .+ 
BIT COAT 

(WA'l'ER SIDE} PAVED I NV. (SOIL SIDE} 
(ABRASI ON} 

4 12 19 29 
5 13 20 30 
6 14 21 31 
9 17 24 34 

11 19 26 36 
13 21 28 38 

FLOW VEL. <5 fps WITH NON- ABRASIVE CONDI'riONS, (DEFAULT VALUES} 

I NVERT 
54 
55 
56 
59 
61 
63 

CAP, 18 GAGE (0.052 in } CSP AND CASP MAY BE USED WITH THESE FLOW VELOCI TI ES 

STANDARD RE I NFORCED CONCRETE PIPE DESIGN SHOULD BE 
SUITABLE FOR THIS USER DEFINED LEVEL OF CHLORIDES 

CONCRETE AND RCP MITIGATI ON MEASURES FOR pH 
TYPE IP (MS} MODIFIED CEMEN1' OR TYPE II MODI FI ED CEMENT 
MINIMUM REQUI RED BY CALTRANS STD. SPECS . 90-1.01 
MAXIMUM W/C RATIO OF 0.4S 

A CORRUGATED ALUMINUM PIPE , CAP, SHOULD NOT BE USED 
DUE TO CORROSI VE COND I TI ONS 

A CORRUGATED ALUMINIZED STEEL PI PE, CASP, SHOULD NOT BE USED 
DUE TO CORROSIVE CONDITIONS 

PLASTIC PIPE IS APPROVED FOR 50 YEARS SERVICE LI FE E'OR 
CORROSIVE CONDITIONS . ABRAS ION MUST BE EVALUATED. ALSO, 
CONSIDER CONCRE'fE HEADWALLS AND CONCRETE OR METAL END 
TREATMENT WHERE HIGH FIRE POTENTIAL EXISTS . 



MAINTENANCE- FREE SERVICE DESIGN ESTIMATES FOR DRAINAGE FACILITIES USING : 
CALIFORNI A CULVERT CRITERIA AND CULVERT4 . EXE, (RELEASE DATE 04-16-98) 

PROJECT LOCA'riON ... I-5 and SR- 74 I nterchange 

PROJECT ACCOUNT NO . EA 12-0E3101 

SAMPLE LOCATION ... . SR-74/I-5 at Chevron Gas Station East 

TEST SAMPLE NO ..... C101087 , MB- 8 

OPERATOR ... . .... ... FH 

TEST DATE .... . ..... 07-29-09 
* ********* ** * A DATA VALUE OF ZERO INDICATES NO DATA I NPUT ******* ******* *** 

CSP SITE pH= 7 .4 , WATER pH= 7 . 4 , SOIL pH = 7 .4 
MINIMUM RESISTIVITY, OHM- CM : CSP SITE ~ 440 , WATER = 440 , SOIL = 440 
CHLORIDES, PPM ... 390 , SULFATES, PPM ... 9200 

******************************* ***************** *** ** *********************** 
EST IMATED SERVICE LIFE OF CSP CULVERTS, YEARS 

I SEE CALTRANS HIGHWAY DESIGN MANUAL CHAPTER 850 
---------1------------------------------------------------------------------

CSP I GALV. GALV. + GALV . + GAI.V . + GALV . + 
THICK I 2 oz BIT COAT. BIT COAT & BIT COAT POLYMER 

Gage & i n l (WATER SIDE ) PAVED I NV . (SOIL SIDF.) 90 DEG 
I (ABRASION) I NVERT 

18 0 . 052 1 17 25 32 12 67 
16 0 . 0641 23 31 38 48 73 
14 0 . 0791 28 36 43 53 78 
12 0. 1091 39 47 54 64 89 
10 0 . ~381 49 57 64 "/4 99 
08 0 . 1681 60 68 75 85 110 

FLOW VEL. <5 fps WITH NON-ABRASIVE CONDITIONS , (DEFAULT Vl\LUES) 
CAP, 18 GAGE (0 . 052 in) CSP AND Cl\SP MAY BE USED WI TH THESE FLOW VELOCITIES 

STANDARD REI NFORCED CONCRETE PIPE DESIGN SHOULD BE 
SUITABLE FOR Tl!IS USER DEFI NED LEVEL 01:' CHLORI DES 

FOR SULFATE RESISTANT CONCRETE AND RCP 
'l'YPE II MODIFIED CEMENT OR TYPE V CEMENT 
7 sk/cy WITH 25% MINERAL ADMIXTURE REPLACEMENT (BY WEIGHT) 
AND A MAXIMUM WATER-TO-CEMENTITIOUS RATIO OF 0 . 40 

A CORRUGA'l'ED ALUMI NUM PI PE, CAP, SHOULD NO'l' BE USED 
DUF. TO CORROSIVE CONDITIONS 

A CORRUGATED AT.UMTNtZED STEEL PIPE, CASP , SHOULD NOT BE USED 
DUE TO CORROSIVE CONDITIONS 

PLASTIC PIPE IS APPROVED FOR 50 YEARS SERVICE LIFE FOR 
CORROSIVE CONDITIONS . ABRASION l'-1UST BE EVALUATED . ALSO, 
CONSIDER CONCRETE HEJ\DWl\J,LS AND CONCRETE OR METAL END 
TREATMENT WHERE HIGH !:'IRE POTEN'fiAL EXISTS . 



MAINTENANCE-FREE SERVICE DESIGN EST IMATES FOR DRAI NAGE FACI LITIES USING: 
CALIFORNIA CULVERT CRI TERIA AND CULVERT4 . EXE, (RELEASE DATE 04-1 6-98) 

PROJECT LOCATION ... I - 5 and SR-74 Int e rchange 

PROJECT ACCOUNT NO.EA 12- 0E3101 

SAMPLE LOCATION .... I-5 On-Ramp NB From SR-74 

TEST SAMPLE NO .. . . . C101088, MB-10 

OPERATOR ........... FH 

TEST DATE .......... 07-29-09 
************* A DATA VALUE OF ZERO I NDICATES NO DATA INPUT ************** * ** 

CSP SITE pH = 8. 0 , WA'rER pH = 8. 0 , SOIL pH = 8 . 0 
MI NIMUM RESISTIVITY, OHM-CM: CSP SI TE = 960 , WATER = 960 , SOIL ~ 960 
CHLORIDES, PPM ... 450 , SULFATES, PPM ... 6100 
********* * *** ** ***************** * * * ******* ******~* * **** *** *************** *** 

ESTIMATED SERVICE LIFE OF CSP CULVERTS, YEARS 
SEE CALTRANS HI GHWAY DESIGN MANUAL CHAPTER 850 

CSP GALV. 
THICK 2 oz 

Gage & in 

GALV . + 
BI T COAT . 

(WATER SIDE ) 

GALV . + 
BIT COAT & 
PAVE D INV. 

GALV . + 
BI T COAT 

(SOIL SIDE) 

GALV . + 
POLYMER 
90 DEG 

(ABRAS ION) I NVF.RT 
18 0 . 052 24 32 39 49 74 
16 0 . 064 31 39 46 56 81 
14 0 . 079 39 47 54 64 89 
12 0.109 54 62 69 79 104 
10 0.138 68 76 83 93 118 
08 0. 168 83 91 98 108 133 

FLOW VEL. <5 fps WITH NON- ABRASIVE CONDITIONS, (DEFAULT VALUES) 
CAP, 18 GAGE (0.052 in) CSP AND CASP MAY BE USED WITH THESE FLOW VELOCITIES 

STANDARD REI NFORCED CONCRETE PIPE DESIGN SHOULD BE 
SUI TABLE FOR 'rHIS USER DEFINED LEVEL OF CHLORIDES 

FOR SULFATE RESISTANT CONCRETE AND RCP 
TYPE I I MOD IFIED CEMENT OR TYPE V CEMENT 
7 sk/cy WI TH 25% MINERAL ADMIXTURE REPLACEMENT (BY WEIGHT) 
AND A MAXIMUM WATER-TO-CEMENTITIOOS RATIO OF 0 .40 

A CORRUGATED ALUMINUM PI PE, CAP, SHOOLD NOT BE USED 
DUE TO CORROSIVE CONDITIONS 

A CORRUGATED ALUMINIZED STEEL PIPE, CASP, SHOULD NOT BE USED 
DUE TO CORROSI VE CONDITIONS 

PLASTI C PIPE IS APPROVED FOR 50 YEARS SERVICE LIFE FOR 
CORROSIVE CONDITIONS . ABRAS I ON MUST BE EVALUATED. ALSO, 
CONSIDER CONCRETE HEADWALLS AND CONCRETE OR METAL END 
TREATMENT WHERE HI GH FIRE PO'rENTIAL EXISTS. 



State of California 

Memorandum 

To: Matthew Cugini, Chief 
Design Branch "C" 

Attn: David Lam 

Business. Transportation and Housing Agency 

Date: July 14, 2009 

From: DEPARTMENT OF TRANSPORTATION 
Traffic Studies - District 12 

File: 12-0RA-005, 9.40/9.90 
12-0RA-074, 0.0010.20 
EA: 12-0E3101 

Subject: Traffic Index (TI) Calculations 

Per your July 8, 2009 request, we have calculated the 1 0-year and 20-year design mainline and 
ramps TI values for the above listed project as follow: 

Route 
005 
074 

Postmile 
9.40/9.90 
0.0010.20 

10-Year TI (100%) 
13.5 
13.1 

20-Year TI (100%) 
14.7 
14.3 

Due to high volume of truck traffic on SR-74 (Ortega Highway), we recommend using a Tl of 11.0 
for 10-Year and a TI of 12.0 for 20-Year Design Life for all on/off ramps at this interchange. 

Please be advised that the Highway Manual procedures and 2007 traffic data were used to 
determine these values. Should you have any questions, please contact Habib Temori, Traffic Safety 
Investiga~r, · a:t (~49) 724-2360. 

, ( 

( I 
\ l!~~/~ 
'ASON 0 AN, Chief 
traffic Stu ies Branch 

c: File 



State of California 

M e m o r a n d u m. 

To: 

From: 

Behdad Baseghi, Chief 
Materials & Research Branch 
Division of Project Delivery 

Attn: Farhad Hadjibabaie 

DEPARTMENT OF TRANSPORTATION 
Traffic Studies- District 12 

Business, Transportation and Housing Agency 

Date: July 21, 2009 

File: 12-0RA-005, 9.40/9.90 
12-0RA-074, 0.00/0.20 
EA: 12-0E31 00 

Subject: 1 0-year & 20-year Traffic Index (TI) Calculations 

Per your July 15, 2009 request, we have calculated the 10-year and 20-year design mainline and 
ramps TI values for the above listed project as follow: 

Route 
005 
074 

Postmile 
9.40/9.90 
0.00/0.20 

10-Year TI (1 00%) 
13.5 
13.1 

20-Year TI (100%) 
14.7 
14.3 

Due to high volume oftruck traffic on SR-74 (Ortega Highway), we recommend using a TI of 11.0 
for 10-Year and a TI of 12.0 for 20-Year Design Life for all on/off ramps at this interchange. 

Please be advised that the Highway Manual procedures and 2007 traffic data were used to 
determine these values. Should you have any questions, please contact Habib Temori, Traffic Safety 
Investigatw:..at (949) 724-2360 . . \/'L\ 

c: File 

; 

' 

., 

,_,...· 

AN, Chief 
t ies Branch 



FOUNDATION REPORTS 
for the replacement of the existing SR-74/I-5 interchange in the City of San Juan 

Capistrano 

12-ORA-5/74 PM 0.01  PROJECT ID-1200000102 (EA 0E3101) 
 
 
 
 

 
 
 
 
 
 

November 14, 2011 



To: 

State of California 

Memorandum 

MINA PEZESHPUOR 
Senior Bridge Engineer 
DES Structure Design 
Office of Bridge Design South 2 
21073 Pathfinder Rd. , Suite 200 
Diamond Bar, CA 9 1765 

Business, Transportation and Housing Agency 

Flex your power! 

Be energy efficient! 

Date: November 14, 201 1 

File: 12-0RA-5/74- PM 0.01 
Project ID 12000001 02 
EA 12-0E3101 
Geotechnical Foundation 
Recommendation Reports 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design -South 1 

Subject: Geotechnical Foundation Recommendations Reports for the replacement of the existing 
SR-7411-5 interchange 

Attached please find signed copies of the following geotechnical Foundation 
Recommendations Reports prepared for above-referenced project. These reports incorporated 
the review comments received from your Office on the draft versions submitted earlier during 
the design phase of the project. 

Report Applicable Structures 

Foundation Report for Route 74/5 Bridge No. 55-1104 
Separation (Replace) 

Foundation Report for RW 10, 83, 533A Retaining wall nos. 10, 83, 533A 

Foundation Report for R W 96 Retaining wall no. 96 

Foundation Report for RW 513 Retaining wall no. 513 

If you have any questions or need for additional information, please contact Mohammed Islam 
at (916) 227- 0993 . 

Distribution: 
OGDS-1 
Nooshin Yoosefi, D 12 Project Manager 
Mark Williams, GS Corporate 
DES Office Engineer, Office ofPS&E 
Farhad Hadjibabaie, 012 Material Engineer 
Structure Construction R.E. Pending file 

··c a/trans unpro 1·es mobillly across California .. 



 
 
 

FOUNDATION REPORT  
for  

Bridge No. 55-1104 
  



 
 State of California Business, Transportation and Housing Agency 
 

 M e m o r a n d u m 
 
 To : MR. MOHAMMAD RAVANIPOUR – CHIEF Date: November 9, 2011 
  Structures Design – Branch 19 
  Office of Bridge Design South 2 

   File: 12-ORA-5/74-PM 0.01 
 Attn. : Mr. Chuck Lomicka  1200000102 
  Project Engineer  Bridge No. 55-1104 
    Route 74/5 Separation (Replace) 
 
 From : DEPARTMENT OF TRANSPORTATION                                          
  Division of Engineering Services 
  Geotechnical Services  
     
 
 Subject : Foundation Report For Route 74/5 Separation (Replace)     

 

Scope of Work 
 
In response to the request from the Office of Structure Design – Branch 19, dated April 29, 
2011, the Office of Geotechnical Design South-1 has prepared the following foundation 
recommendations for the proposed bridge replacement: 
 
Table 1: Bridge Information 

Bridge Name (New) Bridge No. (Existing) Bridge No. 
Route 74/5 Separation (Replace)  55-1104 55-0229 

 
This Foundation Report supersedes the Preliminary Foundation Report dated June 30, 2010.  
   
This report is based on the review of the following information: 
 
1. Foundation Investigation for Bridge 55-0229, Route 74/5 Separation, June 1956. 
2. Log of Test Borings for Bridge 55-0229, Route 74/5 Separation, May 1956. 
3. “As Built” file maintained in Los Angeles Office for the existing Rte. 64/2 Sep. (Bridge 

No. 55-0229) dated September 24, 1958. 
4. Foundation Recommendations for Bridge 55-0229, Route 74/5 Separation, July 1965. 
5. Log of Test Borings and General Plan for Bridge 55-0229, Route 74/5 Separation, 

February 1967 
6.  “As Built” file maintained in Los Angeles Office for the existing Rte. 74/5 Sep. (Bridge 

No. 55-0229) dated April 29, 1969. 
7. Field investigations including borings and Cone Penetration Test (CPT) soundings 

conducted by URS Corporation between June and August 2010.  
8. District Preliminary Geotechnical Report for EA 12-0E3101, 5/74 Interchange 

Improvement Project, dated June 25, 2010. 
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Project Description  
 
This project consists of constructing a new interchange that will replace the existing Route 
74/5 interchange in the city of San Juan Capistrano.  The project is intended to alleviate 
existing and future traffic congestion along SR74 (Ortega Highway) and improve non-
standard roadway features to the current Caltrans standards.  The project limits on Route 74 
start just east of El Camino Real and end at Avenida Los Cerritos (0.20 mile). The project 
also includes a re-aligned I-5 NB off-ramp to SR74 and a new NB loop on-ramp from EB 
SR74.  As part of this project, the existing Route 74/5 Separation structure will be replaced.   
 
The existing structure was completed in 1969, and is located along Route 74 in Orange 
County. This segment of the freeway is currently a 10-lane freeway with 5 lanes in each 
direction.  An advance planning study was prepared in 2004 by Parsons Transportation Group 
showing replacement of the existing bridge.  The current General Plan shows the proposed 
replacement bridge will be a 2-span, Cast-in-Place/Prestressed (CIP/PS) box girder, with a 
total length of 278’-7” and width of 125’-6”.  The longer structure will accommodate the new 
NB loop on-ramp to I-5 and future widening of I-5.  The final structure has four traffic lanes 
with 8’-0” shoulder in each direction, and type 26 barrier on both sides of the structure.  
 
Field Investigation and Testing Program 

 
The project site has been defined as hazardous waste potential area. As a result subsurface 
exploration of the site was performed by a Consultant, URS Corporation.  For the proposed 
bridge replacement, one Cone Penetration Test (CPT), and seven boreholes were drilled 
between June and August, 2010; 1. Three boreholes were drilled using rotary wash method, 
and samples were collected at 5 foot interval using SPT sampler. 2. Three boreholes were 
continuously cored using rotary wire-line core. 3. One borehole was drilled using hollow-
stem auger and samples were collected at 5 foot interval using SPT sampler.  
 
The relatively undisturbed samples were also collected using Modified California sampler.  
 
The borehole locations and elevations are summarized in Table 2: 
 
 
 
 
 
 
 
 
 
 
 
 



Mr. Mohammad Ravanipour EA 12-0E3101 
November 9, 2011 1200000102 
Page 3 
 
 

 

Table 2: Summary of Boreholes 
Borehole 
Number 

Location 
(ft) 

Surface 
Elevation (ft) 

Boring Termination Elevation 
(ft) 

 Station Offset   
R-10-008 517+32.88 162.19 LT 136.1 45.6 

RC-10-008 517+32.88 157.19 LT 136.1 -4.9 
R-10-009 518+95.59 9.51 LT 120.9 64.9 
R-10-010 519+40.15 173.19 LT 134.2 117.2 

RC-10-021 518+19.41 142.79 RT 143.5 3.1 
RC-10-028A 517+74.09 10.31 LT 119.1 -22.4 

A-10-028 517+79.34 9.83 LT 119.1 67.6 
CPT-10-026 519+52.02 175.74 LT 133.5 79.1 

 
The CPT was conducted using a 20 ton capacity cone truck with a tip area of 15 cm2 and a 
friction sleeve area of 225 cm2. During CPT sounding, a Pore Pressure Dissipation Test 
(PPDT) was performed at selected depths to determine the groundwater elevations.   
 
Laboratory Testing Program 
 
Soil samples collected during subsurface exploration were tested for engineering properties 
and soil classification. The tests included particle size distribution (California Test Method 
(CTM) 203), Plasticity Index (CTM 204)), moisture content, consolidation, unconfined 
compression tests and corrosivity.  The results of the tests are summarized and included in 
Appendix IV. 
 
Site Geology and Subsurface Conditions 
 
The subject site is located within the Peninsular Range Geomorphic Province. The Peninsular 
Ranges are characterized by northerly and northwesterly trending mountain ranges and 
associated valleys. The site is located along the southwest foothills of the Santa Ana 
Mountains in Orange County, which are comprised of Tertiary marine sediments overlain by 
Quaternary (younger) alluvium and terrace deposits along stream terraces and valleys 
(Edgington, W. J., CDMG 1970). The southwest foothills of the Santa Ana Mountains are 
bounded by the Santa Ana Mountains to the north, east and southeast and bounded by the San 
Joaquin Hills to the west and bounded by the Pacific Ocean to the south. Northwest-southeast 
trending strike-slip faults are present bordering the Santa Ana Mountains and the San Joaquin 
Hills (Newport-Inglewood-Rose Canyon Fault (offshore) and San Joaquin Hills Thrust 
Fault).  
 
The project is located within the alluvial valleys of the Trabuco Creek and San Juan Creek 
and their tributaries. The lower parts of the valleys are covered with older alluvium 
(Quaternary age). The upper or higher elevation portions of the valleys comprised of terrace 
deposits (Quaternary age) which are older alluvium deposited by streams then uplifted and 



Mr. Mohammad Ravanipour EA 12-0E3101 
November 9, 2011 1200000102 
Page 4 
 
 

 

down-cut into by younger streams. The alluvium and older alluvium was deposited primarily 
by floods emanating from the Trabuco and San Juan Creeks and their tributaries from the 
mountains and hills to the northeast of the project location. The alluvium and the terrace 
deposits are underlain by the Capistrano Formation (Tertiary age). The alluvium consists of 
clay, silt and fine to coarse sand and gravel that in some areas include sparse to abundant 
cobbles with occasional boulders. The terrace deposits consist of sandy silt, clayey sand and 
conglomeratic coarse-grained sand, also occasional relict clayey soil horizons. The 
Capistrano Formation consists of marine derived siltstone with interbedded fine grained 
sandstone, thin pebble sand beds, and thin hard calcareous beds, and also can be locally 
diatomaceous and tuffaceous. There are fill slopes associated primarily with the existing 
southbound on and off ramps and with Route 74 west of the I-5.  The fill is estimated to 
range in thickness up to approximately 25 feet. The material of the fill slopes consists of 
varied amounts of sand, clay, sandy clay, silty clay and silty sand. 
 
Based on the review of subsurface exploration data prepared by URS Corporation and 
available As-Built LOTBs, the site specific subsurface conditions at the bridge location 
generally consist of medium stiff to very stiff clay layers with a sandy layer embedded 
between clay layers, underlain by sedimentary rock (siltstone and claystone).  Near Abutment 
3, subsurface materials consist of mostly sandy materials with a clay layer, underlain by 
sedimentary rock.  The generalized soil layer information is presented in the geotechnical 
recommendation section.     
 
The groundwater elevation was estimated to be at an elevation 108.0 feet based on PPDT 
performed by URS.      
 
Corrosion Evaluation 
 
Corrosivity of subsurface materials was tested in accordance with CTM 532, 643, 417, and 
422. The test results indicated that the subsurface materials in the project area are non-
corrosive. The test results are presented as follows:   

 
Table 3: Corrosion Test Result Summary 

Borehole 
Number 

Depth 
Interval 

(ft) 

Lab Sample 
Number pH 

Minimum 
Resistivity 
(ohm-cm) 

Sulfate 
Content 
(ppm) 

Chloride 
Content 
(ppm) 

R-10-008 5 – 60 NA 7.3 285 1572 270 
R-10-009 6 - 55 NA 7.3 600 930 150 

Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following 
conditions exist: Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is 
greater than or equal to 2000 ppm, or the pH is 5.5 or less. 
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Seismic Recommendations 
 
Based on shear wave velocity measured using CPTs equipped with a shear wave measuring 
device, the average estimated shear wave velocity at the project site is 250 m/sec.  Following 
Geotechnical Services Design Manual, Version 1.0, dated August 2009, both deterministic 
and probabilistic analyses were performed, including ARS online and 2008 USGS Interactive 
deaggregation tool (Beta). Based on the analysis, the seismic design at the project site with 
Vs equal to 250 m/sec is governed by a design ARS curve developed from 2008 USGS 
Interactive deaggregation tool. The design ARS curve is shown below.  Fault parameters used 
for the analysis were summarized in Tables 4 and 5.  
 
Table No. 4: Summary of Faults 

Fault Name Type Mmax 
 

RX 
 

RJB 
 

RRUP 
 

San Joaquin Hills Thrust R 6.6 4.0 mile 5.4 mile 6.1 mile 
New Port Inglewood – 
Rose Canyon Fault Zone 

RLSS 7.5 6.0 mile 6.0 mile 6.0 mile 

Notes: 
RX = Horizontal distance to the fault trace 
RJB = Shortest horizontal distance to the surface projection of the rupture area  
RRUP = Closest distance to the fault rupture plane 
 
Table No. 5: Parameters used for probabilistic analysis  

Near Fault Factor (km) Z1.0 (m) Z2.5 (km) 
8.3 332 2 

 
Estimated design PGA value is 0.43 g based on the design ARS curve.   
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Design Acceleration Response Spectrum (ARS) 

 
 
Liquefaction 
Liquefaction is a phenomenon in which loose, saturated, fine grained granular soils behave 
like a fluid when subjected to high intensity ground shaking. Liquefaction occurs when three 
general conditions exist: (1) shallow ground water (2) low-density, fine, sandy soils and (3) 
high-intensity ground motion. Saturated, loose and medium dense, cohesionless soils exhibit 
the liquefaction potential, while dense cohesionless soil and cohesive soil exhibit the lowest, 
negligible liquefaction potential. Effects of liquefaction on ground surface include sand boils, 
settlement and lateral spreading. 
 
According to the Seismic Hazard Zones Map of Whittier Quadrangle dated on March 25, 
1999, the bridge sites are not located within areas delineated as liquefaction zones. In 
addition, based on subsurface condition and estimated water table, the liquefaction potential 
and its effect on the bridge are negligible. 
 
As-Built Foundation Data 
 
The existing Route 74/5 Separation Bridge (Br. No. 55-0229) consists of a single two-span 
continuous cast-in-place pre-stressed concrete (CIP PS) box girder structure. Reinforced 
concrete open-end diaphragm type abutments and a center bent support the structure.  The 
profile of this bridge has a vertical curve with a length of 500 ft and an algebraic grade 
difference of 5.72%.  
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The bridge is a two-span bridge supported on driven concrete piles or steel H (10BP42) piles.  
A 1969 As-Built foundation data are summarized in Table No. 6. 
 
Table No. 6: 1969 As-Built Foundation Data 

Support 
Location Pile Type 

Bottom of Pile 
Cap Elevation 

(ft) 

Specified Pile 
Tip Elevation 

(ft) 

As-Built Average 
Pile Penetration 
Elevations (ft) 

Abutment 1 
45 Ton Class 1 

Concrete or Steel 
H (10BP42)  Piles 

126.30 83.00 
Ave. Tip El.=79.0 
Min. Tip El.=84.0 
Max. Tip El.=71.0 

Bent 2 
45 Ton Class 1 

Concrete or Steel 
H (10BP42)  Piles 

111.00 83.00 
Ave. Tip El.=80.0 
Min. Tip El.=85.0 
Max. Tip El.=73.0 

Abutment 3 
45 Ton Class 1 

Concrete or Steel 
H (10BP42)  Piles 

130.50 83.00 
Ave. Tip El.=81.0 
Min. Tip El.=91.0 
Max. Tip El.=76.0 

 
Geotechnical Recommendations 
 
Considering axial and lateral load demand from the superstructure, under both static and 
seismic conditions, and observed subsurface condition, we recommend driven HP steel piles 
as the bridge foundation. Detailed engineering parameters and lateral and axial capacity 
analyses are presented as follows.    

 
Engineering Parameters for Lateral Analysis 
Based on observed subsurface condition and laboratory test results, the engineering 
parameters are interpreted for lateral analysis of the piles. The groundwater table was 
assumed to be at an elevation of 110.0 feet.  The interpreted engineering parameters used as 
input for Lpile Plus are shown in the following tables.  
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Abutment 1  

Elevation 
(ft) Soil Type 

Effective 
Unit 

Weight 
(γ’), 

lb/in3 
(lb/ft3) 

Apparent 
Friction 
Angle, 

(φ), degree 

Undrained 
Shear 

Strength 
(Su), 
lb/in2 
(lb/ft2) 

Soil 
Strain 

Parameter 
(ε50) 

Soil 
Modulus 

(k), 
lb/in3 

 136 to 
123 

Clayey 
Sand/sandy 

Clay 

0.066 
(115)  3.5 (500) 0.01 100 

123 to 
111 Clay 0.066 

(115)  9.0 (1300) 0.007 500 

111 to 97 Sandy Clay 0.033 
(52.6)  10.5 

(1500) 0.007 500 

97 to 88 Sandy Clay 0.033 
(52.6)  3.5 (500) 0.01 100 

88 to 81 Sandy Clay 0.033 
(52.6)  10.5 

(1500) 0.007 500 

81 to 75 Clayey 
Sand/Gravel 

0.036 
(63) 36   125 

Below 
75   

Sedimentary 
Rock 

0.036 
(63)  28 (4000) 0.004 2000 

Note: ε50: strain corresponding to a stress of 50 percent of the ultimate stress  
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Bent 2  

Elevation 
(ft) Soil Type 

Effective 
Unit 

Weight 
(γ’), 

lb/in3 
(lb/ft3) 

Apparent 
Friction 
Angle, 

(φ), degree 

Undrained 
Shear 

Strength 
(Su), 
lb/in2 
(lb/ft2) 

Soil 
Strain 

Parameter 
(ε50) 

Soil 
Modulus 

(k), 
lb/in3 

 120 to 
111 Clay/Silt  0.066 

(115)  6.9 (1000) 0.01 100 

111 to 
101 

Clay/Sandy 
Clay 

0.033 
(52.6)  4.9 (700) 0.01 100 

101 to 90 Sandy Clay 0.033 
(52.6)  9.0 (1300) 0.007 500 

90 to 85 Clayey/Silty 
Sand 

0.033 
(52.6) 33   60 

85 to 80 Sandy Clay 0.033 
(52.6)  10.5 

(1500) 0.007 500 

80 to 70 Sedimentary 
Rock 

0.036 
(63)  17.0 

(2500) 0.005 1000 

Below 
70   

Sedimentary 
Rock 

0.036 
(63)  28 (4000) 0.004 2000 

Note: ε50: strain corresponding to a stress of 50 percent of the ultimate stress  
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Abutment 3  

Elevation 
(ft) Soil Type 

Effective 
Unit 

Weight 
(γ’), 

lb/in3 
(lb/ft3) 

Apparent 
Friction 
Angle, 

(φ), degree 

Undrained 
Shear 

Strength 
(Su), 
lb/in2 
(lb/ft2) 

Soil 
Strain 

Parameter 
(ε50) 

Soil 
Modulus 

(k), 
lb/in3 

 143 to 
127 

Silty 
Sand/Clay 

0.069 
(120)  14.0 

(2000) 0.005 1000 

127 to 
111 Silty Sand 0.069 

(120) 32   90 

111 to 97 Clayey 
Sand/Gravel 

0.036 
(63) 36   125 

97 to 78 Sedimentary 
Rock 

0.036 
(63)  14.0 

(2000) 0.005 1000 

Below 
78   

Sedimentary 
Rock 

0.036 
(63)  28 (4000) 0.004 2000 

Note: ε50: strain corresponding to a stress of 50 percent of the ultimate stress 
 

Lateral Capacity Reduction Factor (P-Multipliers) 
According to AASHTO LRFD Bridge Design Specifications (2007), a reduction factor (P-
Multipliers) for the lateral analysis of the pile should be applied to p-y curves developed 
based on the engineering parameters provided above. The p-y curve should be modified by 
multiplying p values (lbs/in.) with reduction factors recommended by AASHTO LRFD 
Bridge Design Specifications (2007), while the y values (in.) remain the same.   

 
Engineering Parameters for Axial Analysis  
The material strength parameters and unit weight used for pile axial analyses (Driven 1.2) are 
presented in the three tables above.  
 
Pile Group Effect for Axial Capacity 
Following Caltrans Bridge Design Specifications, the bearing capacity of driven pile group 
for cohesive and cohesionless soil was calculated based on the pile layout and pile cap size 
provided by Structure Design. Based on the analysis, single pile capacity controls the pile 
design.   
 
Geotechnical Design Recommendation Summary Table 
The foundation design recommendation table including pile type, cutoff elevation, pile tip 
elevations, design load and nominal resistance are presented in Tables No. 7a and 7b. 
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Table 7a: Geotechnical Design Recommendation Table for Bridge No. 55-1104  

Bent Foundation Design Recommendation 

Support 
No. 

Pile 
Type 

Cut-
off 
Ele. 
(ft) 

Service-I Limit 
State 

Load per 
Support 
(kips) Total 

Permissible 
Support 

Settlement 
(inches) 

Required Factored Nominal Resistance (kips) 

Design 
Tip 

Elevations 
(ft) 

Specified 
Tip 

Elevation 
(ft) 

Nominal 
Driving 

Resistance 
Required 

(kips) Total Perm. 

Strength Limit Extreme Event 

Comp. 
(ϕ=0.7) 

Tension 
(ϕ=0.7) 

Comp. 
(ϕ=1.0) 

Tension 
(ϕ=1.0) 

Bent 2 HP 
14x89 112.0 10534 8354 1 227 0 116 0 52.0(a) 

80.0(c) 52.0(a) 330 

• Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (b-I) Tension (Strength Limit), (a-II) Compression (Extreme Event), 
 (b-II) Tension (Extreme Event), (c) Settlement, and (d) Lateral Load, respectively. 

• The specified tip elevation shall not be raised above the design tip elevations for Tension, Settlement, and Lateral Load. 
• The Nominal Driving Resistance required is equal to the nominal resistance needed to support the factored load plus driving resistance  

from the liquefiable soil layers, which do not contribute to the design resistance. 
 

 
Table 7b. Geotechnical Design Recommendation Table for Bridge No. 55-1104  

Abutment Foundation Design Recommendation 

Support Location Pile 
Type 

Cut-off 
Ele. (ft) 

Service-I Limit 
State 

Load per 
Support 
(kips) 

Service-I Limit 
State 

Load per 
Pile 

(Compression) 
(kips) 

Nominal 
Resistance 

(kips) 

Design Tip 
Elevations 

(ft) 

Specified 
Tip 

Elevation 
(ft) 

Nominal 
Driving 

Resistance 
Required 

(kips) Total Perm. 

Abut 1 HP 
10x57 126.00 4365 3585 119 240  66.0(a) 66.0(a) 240 

Abut 3 HP 
10x57 130.92 4831 3791 122 250 78.0(a) 78.0(a) 250 

• Design tip elevations are controlled by: (a) Compression, (b) Tension, (c) Settlement, and (d) Lateral Load, respectively. 
• The specified tip elevation shall not be raised above the design tip elevations for Tension, Settlement, and Lateral Load. 
• The Nominal Driving Resistance required is equal to the nominal resistance needed to support the factored load plus driving resistance from the 

liquefiable soil layers, if any, which do not contribute to the design resistance.  
 

The specified tip elevations for the lateral load should be calculated by Structure Design, and 
be included in the Pile Data Table.  The reduction of p-y curve, if applicable, should be 
considered in the analysis as described above. 
 
Approach Fill Earthwork 
Based on the information provided by Structure Design, the vertical stresses caused by 
embankment fill are negligible at both abutments 1 and 3.  Due to the negligible vertical 
stresses and subsurface condition with the groundwater elevation of about 110.0 feet, most of 
approach fill settlements should occur during construction and negligible, and downdrag 
forces induced on the pile should be negligible.   
 
Notes to Structure Designer 
Should the specified pile tip elevation required for lateral load demands lower than the 
specified pile tip elevations provided in this report, contact the Geotechnical Engineer for 
further recommendation.  
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Construction Considerations 
 
The piles should be driven to the specific tip elevation by impact hammers with sufficient 
energy.  The pile should be driven into sedimentary rock.  Should the refusal occur at an 
elevation above the specified tip elevation for the lateral load demand and settlement 
demand, undersized pre-drilling complying with Section 49-1.05 of the Standard 
Specification may be used.  
 
Should you have any questions or comments, please contact me at (916) 227-4533. 
 
 
 
                                                                                  
 
 

            
                         
 
                                          

Seungwoon Han, Ph.D, P.E.                       
Transportation Engineer–Civil 
Office of Geotechnical Design South-1                
Branch A 
 
 
CC:  OGDS1- LA 
        Nooshin Yoosefi, D12 Project Manager 
        Mark Williams, GS Corporate          
        DES Office Engineer, Office of PS&E 
        Farhad Hadjibabaie, D12 Material Engineer 
        Structure Construction R.E. Pending file 

 
 
 



Appendix I: Site Map 



Vicinity Map 



Appendix II: Log of Test Borings 
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~ ~k~~~~~f:RJe~~,.!~!LJil~~Jt/;i~:~~r~i,7~gi ~~07~b~~L~~~";o0~ri'?r~~~~Jd. 
~ ;g}~vie .... ~~~Y s~~~~~~~c r':-~tcntu~~~~'"gJFole~~~r~rr;gF'P~~~;.s~~~!'"~~?~Y weo•ne,..eo; 

~-PP•.ti.0-4.5 tsf . 

-very oork. grey; slighfly weathered; PP>41.S tsf'. 

·PPH.5 fS f. 
I 

-PP>.t!.5 tsf. 
i 

Terminoreo at (lev .tl5.6 ff 
ERi • 7\:t. 

~,ouen:~~~16n ·e~s e~~u~~~~~~&d 
IS[[ RC·10·00SI 

J 

517+50 518+00 518+50 

.1) F'ot ClAY (CH)i stiffi olock mottled with llgnt 
orown: moist; PP~1.5 tsf; (F'ILL) . 

;~~~~ ~~~~fieb~o,c,.~n9~~~lePP:J;~ ~~[~ ci[~~Oi~D).9royi 
... 11 0 

·ver""y dark 9roy; pinhOle voids visio te; PPz1.5 tsf. 

-nord ar-illing fhrou"l"l cobble. 
-olive or own; few coorse to fine, rounoeo CRAVEL. 

~ -..r f~?~~i~f;RJe~~~,.!~lLJi:~NiJ~:~rr,;~~~:~iy'r?~b~~u:;;gr : 
loC :=\.... "racrures healed wi • h iron oxidation; {CAPISTRANO FOAI.IATIO~J. 

t:~g~: ~~~~~n~s~,.~~~~<>f~;~~:~rY ·:~~~:~J;s~::y sorr. ----1 
~~ --......-lomi~o~eo: dar~ bluish grey; mooerote ly weather-eo; .soft. 
""" _. ........ - ~ ~ -moss•ve; green•sh olock; u-nfroctureo. 

· sliQh'rly weotnerea; moderately soft , 
·trace shel l fr""ogments. 

-dark oreenish gray. 

06-29-10 

PROFILE VIEW 
VERTICAL SCALE 1"•10' 

HORI20~TAL SCALE I •20' 

ierE~r!':,o~~~.T~obieg ,, ---------------------------' 
519+00 

90 

70 ... 
Q) 
Q) .... 
c 
0 

... 
50 ~ 

Q) 

w 

30 

10 

-10 

ENGINEERING SERVICES GEOTECHNICAL SEIIYICE8 STATE OF 01 VI""",~~.~~~·:r:~:~.:'"•'cu ROUTE 74/5 SEPARATION (REPLACE) 

DESIGN BRANCH LOG OF TEST BORINGS SHEET 2 OF 8 
CALIFORNIA FU>ICTIOIUL Sl.IP£11YI5.01' I 0,_._ 1., P.OUACH I • u~o loovUtiC•TIOt< I Y• 

" '"" • f .WCHIJ.IEO c .. r.c •n ''' E .P I NT AAO EJ . J EON/P . t.ICOONAI..0/1., ROtBUC~ 

roo~ck":iJi•~J: !o<>oU r~t:-'i.::1m.~ r.:t:t-=--
'IU • > , , , \LOTI \LOTI W..et I .091'1 



130 

110 

"' ~ 
"' ,_ 

~.t,<lJ 
:-~~ ..... 

• 0: 
0+-..: 
-V'l: 

RC-10-028A 
( I . ll9.l'1

1
1 Drill to 50ft with no samples. 

I 

.,. 

..... 

"' ,_ .. ~I <lJ --'"' c 
I ·-n __, 

co 0: 
• +- "' O'Hil: 

A-10-028 

FOR PLAN VIEW, SEE 
"LOG OF TEST BORINGS" 1 OF 8 

I 

~ CONCRETE PAVEI.IENT 

;\: ~~t~E.;~tvh cs~~YDEY(M~11~ Ts~r~::c~ll.ive bro~o~n; mois1 : 1 i t11e fine SAND . 
\\.S ILT (M!.,.Ii stiffi o li ve or-own

1
· mQist: most l y fines; trace fine GRAVEL; 

\.trace fme SANDi week cemen ot1on; PP= I. S tsf. 

~~~~i'i ~ ~~~e~rAsYo~~L MedFu~u~o sn~: s~N~t!J:dw. v~~~ec;,~~~ i8~?Y~P~8.1g.t i .5 ~-dark 9rayisn brown: PP=1 . 5 tsf. 
~-----Fat CLAY (CH) j stiff; Clark or-oyish bl'"own: we1i weak cementation; PP=2.0 

01·21·10 

~~Ls1t~/~~ge ·~~~o~R~~~;1e c~~~r~:rro 01r;;,; ~~~~~g~~g~"6R.,A8v1~L. 

tsf. 

tsf. 

12 

UAS COAPOfUTION 
2020 (AST riAS T STRttT , SUITt 100 
SANTA ANA, CA 9Z105 

Tl"lis LOTB sneet was prepared in occoroonce 
with tne Coltrons Soil & Rock Logging, 
Closai f icot ion, ond Presentation Uonuol 
(2010} . 

90 -- ·- - ·----- --- --r Fat CLAY (CH)j stiff; dark. grayish t>rown; moist ; PP=I . S- 2.0. - -· --- -·------------, 90 
~~~~"'lo~Te~~Y .,~%1~e~5~dl~~~~£~:o~~~e;Ag~~n~o:ff!lo~5ts.l;:J. 
~stiff; weak cementation; PP=2. 25 tsf. j en: 

~ - very stiff; trace SAND; PP=3.5 tsf. 

70 SEOit.IENTA.AY ROCK (S ILTSTON£l i massive; -st iff; block; weeK cementorion; PP=2.0 tsf. 
very dork QI'"OYi fl'"esn; moaerotely soft: u nfroctured. ~ 

08· 2<-10 
Terminated ot Elev &7.6' 

EA i : 72% 

.... 50 
<lJ 
<lJ .... 

c 
0 

.... 
~ 30 
Q) 

w 

10 

-10 

-strong cementat ion zone 6 in . tnick 

-strong cementation zone 1 .2 ft thick 

--- 1-----·-----

! 

10-27- 10 
Terminated at Elev -22.4 ft 

£Ri z No1 opplicoble 
Gr-ounchtoter was encountered, 

517+50 but el e~~~~~~~~s.0•;~t) meosureo 518+00 

-·-, ---

--------· --------·------.. --- r-

~---~f 

I 

518+50 519+00 

·-' 

519+50 

PROFILE VIEW 
VERTICAL SCALE 1"=10' 

HORIZONTAL SCALE 1 .. =20' 

70 

50 .... 
Q) 
Q) .... 
c 
0 

+-
30 ~ 

<lJ 

w 

10 

-10 

ENOINEERINO SERVICES GEOTECHNICAL SERVICES •••,.••·,~~.~~~'::"t~~~:uvocu ROUTE 74/5 SEPARATION (REPLACE) • 
DESIGN BRANCH LOG OF TEST BORINGS SHEET 3 nc 11 I· 

STATE OF 

CALIFORNIA rUNCTIONAl SUF'UIVISOit loll•- 1., , P.OUACH I r1no INVUTit.UIOio no 

~ ... .,,, f .lotOJAj,jEO c. .. cc•ro IH E .PINTARO EJ, JEON/P ,t.ACOONALO/L , ROEBUCit 

Ol'lfil"""' K.£ 1( Ill '"""' 
,~UDUClOl'l.o\lft 

I"ILE H ... \LOTI'\LOII Slice• l.~qn 

Ol~ltl.AO""I•IIKUIIHG 
b.II~IU"WWISI()ol!l"• IU -
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! ~ 

! ~ ~ FOR PLAN VIEW, SEE 
' a.~ 2! "LOG OF TEST BORINGS" 1 OF 8 

150 

,._ U"l ·-
• ..J 

C\o 0: 
~-~-< 

-Vl,,RC-10-021 

f l~t ones e l~ngo•ed CRAY£L; (FILL), 

a>, 
of>, 

UIIIS C~~ATIOH ~
SILTY CLAY 'li'itn GRAVEl (CL-ML}; light cro.,n; dry; 

AOo~ - tncreose '" GRAVEL content, auccngulcr clost.s. 
lSILTY SAND (SN)j olive brOIWr"'j moiu; moStly coarse tO fine SAND; trace fine GRAVEL; 

~~~~t flloYnJCk}~i~{e~~~~~;-4 ~[o1~nf .mou l ea with I ignt yellowish crown; 
--"L-moHied yellow, ltght brownian gray, olive brown , and block; PPH.S tsf. 

... !,., 
_,_ c 

on·-• ..J 

~ 0: 

2020 (A ST r I"ST SfR[£1", SUif[ o400 
UHfA AHA, CA t2TOS 

Tnia LOTS sheet wos prepared in occoraonce 
wltn tne Coltrons Soil & Rock Logging, 
Closa if icotion 1 ond Presentation uonuol 
(2010). 

1 30 

110 

~-clock zone 4 in. thick; PP .. 4,0 ts f. 

l
-very stiff'; pp .. z,s tsf. 
-interbeds of sand 2-3 in. th ick. 
-PP•2 .5 tlf . 

SILTY SAND ISYI ; ctork groy;~h brown to Hont v•llow;<h b<own 
locally motfleo w•tn yellowtsn crown; moift; llLLUVIUM). 

~-ol ive yetlgw 
~CLAYEY SAr-. (SCI; dense ; olive crown; moist; medium to fine 
_l SAND: PP•2.0 taf. · ··- -

1
Poorly-Q,-adeO GRAVEL {({PI; g,-anitic CAAV(L ana C089LESi 
trace clayey sene morruc. 

~~1:~r c~,.,r0se""i:~ rrn'ev~l~flj ~~~~~·~~8~i':t~v~A~6~~;ssible COBBLES. 
SEOIIAI;NIARY ROCK (SILTSTONEICLAYSTOt.qb gror:;on Drown; 

Et. 

. ...... 
O'l Vl: 

CONCRETE PAVEMENT 
SILTY CLAY (CL·ML); !ALLUVIUM). 

~ Lrtot1ec1tAe w~~~0~A~a!~61~1vfo.ry s tiff; at ive gray; moist ; 

~Leon CLAY (CL); s•itr; Olive gray; moist; PP=1 . 75 tSf. 

~~~~' fL~t! . i~'?i~:1.~8r ~~P!~i.~f;t~l :ve groy; 

·corK gree~isn gray; rroce fine 1 suoongulor GRAVEL : PP•I .0 
~ __ ~very Stiff; PP=-4.0 tsf. 

110 

tSf, 

~~fl ~~g~~'~'~o;:~:~"~p~ .. ·o~b v~~l: 121PisfFt•~ (~Jtf,~~f! 
~·massive; very cork groyisn crown: moderately weotl"'ered; soft: unfrocr...,reo. 

Lvery r.ora: cement eo oelow ctoy·filleo 'roctu,.e o ipping 70°. 
90 

~ ·ve,-y cork ~roy; PPa2.5 tsf. 
~Leon CLAY (CL); very st'ff; olive orown; mo'st; 

few fine SANDi PP:.ti,Q tsf, 90 

+- 70 
Q) 
Q) ... 
c 
0 

... 
~ 50 
Q) 

w 

30 

10 

-10 
51 7+50 

07-01 ~ 10 

~very oo,-k gray; .soft; no cementation. 

-----------·-----· ----
SEOIME~TARY ROCK (S ILTSTONE ); massive; very dark gray; 
mooerotely weoTnereCJ; mOCJerotety soh; unf"roctureCJ • 

-cloyarone Ioyer 0 .25 in. thick, green ian grey, a ips 15° . 

~mooerotely to slight ly weotnerea; very Slightly frocturea to unf,.octurec. 
·70° joint, ptonor, 0 . 125 in. fine sane infill ing. 
· I 5° oeoclng breo'k, wovy. 

-ao• joint 1 •ovy 1 fine scno infilling. 
-very cork. gray TO do""k. g--oy; stighti'J weotnereo. 
·claystone interoeos 0.125 in. tnicK. 

·faint oeoaing cipping cpprox. 15• . 

~two jolntl 1 45° onCl 35° 1 0 . 125 in. c1oy inf:11ing. 
·hero, cemented zone 1.8 ft thick. 

Terminote<l at £lev }.1 ft 
(Ri = Not oppl iCOtlle 

Groun<lwoter • as encoun·erea, 
Dut elevo~ion •as no• meosurea 

518+00 

EHOIHURIHO SERVICES 

518+50 

GEOTECHNICAL SERVICES 

rUotc:tiON.t.L 5l#tltVt50'1 I 0 ,. .. _ ••• P,QU.t.CH I 'lh.O l l'fVI IUIC..tlooo •u 

oo.t.ioC• F . loiQU.w£0 cr~cuu .,., [,PINTAAO [J.J[ON/P.MC00NAL0/L,AOEBUC.( 

rao:.'.\c"':.cci~~to(.oo(' 

..--17~_/ ~~~TE,J".~fu"'g ~~cl;i~:rSA~8fs,,~,9~vf1 no;5~~~~~r2~~ofrn:o yellowis" crown; 
suo rounded GRAVEL; grooea med1um dense w 1 tn oep~h. 

-,_ ~loiPJ~ Y.;~p-,;'.\'?~.~~·.;;E~trJt2o5~~1v t~L~~o~"MSmE.~~~Pc86~L(W oense; 
I He f 1nes ; COoBLES cbnllat of Sil t stone . 

~ ~i~~M~~~R~r~~1K ~5Yo~~\~~~~s~~lfi!~~~r :v~~~e~s%"fr1P~~~~g~Jo~:a? : 
~\ (CAPISTR4'0 FORUATION). 

-s lightly weothereo; so"t . 

oa-z•-to 
Terminated a • ( ev 6•.9 ft 

ERi • 70: 

519+00 519+50 

PROFILE VIEW 
VERTICAL SCALE 1"=10' 

HORIZONTAL SCALE 1""•20' 

70 +
Q) ., ... 
c 
0 

+-
50 ~ 

Q) 

w 

30 

10 

-10 

••m••·.~~.~~·:r:~~~.:m•cu ROUTE 74/5 SEPARATION (REPLACE) • 8TATI! OF 

CALIFORNIA 
DEPARTMENT Of TUNIPORUTIOM DESIGN BRANCH LOG OF TEST BORINGS "u""T " "" " ' 

CU S9AOS90 
EA OEJ101 

Jll,t a) ,.,\LOHS\LOTI Y"~e•' l .CIQI'I 

ru~ur~t~m: ~~'IC _ 



r··--
' I 

I 
i 

I . 

H-

------·--------------------~-----------------------r 

1501----

+- 1 30 f-
Q) 
Q) ... 
-c 

0 

+-
~1 10~ ----
Q) 
~ 

w 

90 

70 

50 
519+00 

FOR PLAN VIEW, SEE 
"LOG OF TEST BORINGS" 1 OF 8 

--- - - 1-

~I I I 

0 
+-V 

~J;,~ 
"'- c -· "":..n·.:; 

~~~ _...,.,: 
R-10-010 

CLAYEY SA~O wi·n cqAVEL (SC); GRAVEL consisu of ospi'\Oit ana rock frcg'flents. T
l 

134 2 ' ASPHALT CO~CRETE (10 in,) 

SA,..OY leon CLAY wi-tn GRAVEL (Cl); very Stiff ; Olive; mo:st; li•tte fine SAI'\0; 
'ew coarse to fine GRAVEL ; moderate cemento•ion; 

-GRAVEL consists of asphalt froqments; PP•l.O t sf . 

06·11·10 
Termino• ea Of (lev 117.2 ff 

ERi • 711: 
Cround W"oter was not encountereo. 

519+50 

---i 

520+00 520+50 

-----~~---------------:l---------------·-·-·------------

EL LU.~' 

-~1 ..J+ 

-"'~ v- c 
r- U"'' · -

• ..J 

~~:< 
-V'l: 

CPT-10-026 
.A. 

~~~ 
1r 

I 

~ IL. 
111 a & c z 

fr"ietiOJ\ Rotio (~I 
100 zoo-y~o 

liD Bearing (tsf) 
06·18·10 

Terminated Of Elev 79.1 f• 

521+00 

E HOIHIERINO S!RYICU I GEOTECHNIC A L SERV I CES STATE OF DIVIIION 0, I NOINUIIUNO UMY ICU 
I UUCTURI OUION S5-110.C 

UftS CORPOAA f 101'4 
zozo EAST ''"s' STitEEJ, suau: •oo 
S ANT A ANA, CA · ·2705 

Tnis LOTB sneet was prepared in occordonce 
with tne Coltrane Soi l & Rocx. Logging , 
Ctoaaificotion, onCI Presentation Monuol 
(2010). 

150 

- 130 +-
Q) 
Q) ... 
c 
0 

+-
··----- ---- --~ ------· 11 0 ~ 

PROFILE VIEW 
VERTICAL SCALE 1 .. •10' 

HORIZONTAL SCALE 1'' •20' 

! 
w 

90 

70 

50 

ROUTE 74/5 SEPARATION (REPLACE ) 

f-

I 

~ I 
~ I 

{ I 
CALIFORNIA 

DEPARTMENT OF TRANIPORTATION 
fuoOOIOH" ,_.,,... f .. •- '" P.OUACH ==! '"" i •~ctil<~•iOo 0" 

"..uoc' f,Y()TAU£0 - ~ .. cc•u "' £ . PINTAAD (J,J[0~/P,MC00NAL0/L.A0£8UCIC 

I . I rcJ:•"':.Ji·~J: 'lo("'' 
DESIGN BRANCH 

CU 5U0590 
EA 0£3101 ~ '";,'_ ~;' I LOG OF TEST BORINGS SHEET 5 OF 8 

r.!A~~rolll:o:m: ~~,~-

T T I rILl •, ... \1.0111\.lOT• ,.,..~ • .oo" 

I 
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ISl COUHJT IIIOUT[ ro7•t' P·~~'tb l:»",.:c;· ' l s~ut'tr\ 

REFERENCE: CA<.TRANS SOil. & ROCK l.OCCINC, CLASSIFICATION, AM PRESENTATION MANUAl. (2010) 12 I ORA I , . 1 I I 

."' ... _ .. _u~· ~8 •' < 
f ·~ 

CEMENTATION 
~lANS ,. .... ftOV Al OAT[ 11 ~ • 

""'"'' ""''""''•rl"""~r-~ • Oescript ion Criteria 1/11111,_, .. ,...,./aJ f l'lftl_,.,.f' ~ ~ 
~~·,_,II f l «.lf'O+ic CQIIf .. M IIIII " .. t/WI, .. 01' Ul..,,;. 

1 
WeO'<. 

Crumores or creeks llt'i th hOnoring or IJIIIIS COft~UIOH 
j little finger pressure. ZOZO [dt 'I !liST STREET, SUI l( • Oo 
j SANTA ANA, (A t270' 

j 
Crumbles or or-eo"<s with consiaeroore i Mo<!erote 
finger pressure . 

! 
Will not Cr"ymCie or break w'th finger ! Strong 

! pressur"e. 
I 
I 
! 
i 
i 
' 

BOREHOLE IDENTIFICATION CONSISTENCY OF COHESIVE SOILS 
i SymDOI HOle 

Pocket Type Description 
Oescript ion Sneer Strength Penetro:neter Tor vane Yone Shear 

18' 
(tsf) Ueosurer'ent, PP, (tsf) Ueosure~ent, tv, (tsf) t.leosurer,ent, VS, (tsf) 

Auger Boring (hOllow or sol·a stem • oucket) 

R Rotary cril eo oaring (conventiono~) 
Very Soft less than 0.12 Less than 0.25 Less tnon 0. 12 Less than 0. 12 ' G RW Rotary drilleO wi t n self-casing wire-line 

RC Rotary core with cont inuously-sampled, self-cas ing wire -line Soft 0.12- 0.25 0 .25 - 0.5 0.12- 0.25 0.12 - 0 .25 p Rotary percussion boring {oir) 

~ R Ro1ory dri l led aiomono cor e Medium Stiff 0.25 • 0.5 0 .5 • I 0.25 - 0.5 0.25 - 0 .5 -
I [] HO Hone crlven (1-incr"l soil tube) Stiff 0.5 - 1 I • 2 f-+-- HA Hone Auger 0.5 - 1 0.5 - 1 

1-
! • 0 Dynamic Cone Pen.etrot ion Boring very Stiff 1 - 2 2 - 4 1 - 2 ) - 2 

I ... CPT Cone Penetration Test (ASTM 0 5778) 

I 0 0 Other {note on LO ... B) Horo Creoter than 2 Creoter tr.on 4 Greeter than 2 Creoter than 2 

! 
Note: Size in incnea. 

~ 

lJ lJ ·jJ 
-~ ~ I 

~ Hole 1.0. 
§ § 0 Hole 1.0. - I .J Hole 1.0. ~ Hole 1.0. Top Hole (1. ~ .A. 

. Top Hole [ I. •• :ill_, Too Hole (1. 1 Top Hole (I, § C~SIOCJ driven ; •• ; Description of ll'IOteriol Blows per 12 in.-- JO :;.... { Cr"""O wotor No count reco~~ "' Pressure neosured 

s~z•o'~~~m (Using 28 lo nona ~ surface 
~ CiWS (lev. along s leeve f riction 

(inches) 1 1.4 :- ~ ~-rielo 1 LOb Tests Pusneo 

'k 
element (J-i.88 in2 ~·~·~ ~ I hQf':'ll'~'ler witt! Cl 12 in. ~. Ci S (lev. area) oividea D)' tip elerrent 

I SOJ N·VCIIue • · • CI S (lev. orop or os no~edl p ~ Dote· Jneosureo Driving rote :n 10 pressure r.eos~.ored JJ in2 oreo) 
(per ASTW ISSG-991, ~ ::;t~Ofe ~•o•urea seconos per 12 in. " i < , Descript:on of " en t:p ele'l\ent. 

i P • pusn so•p'e , -•- :t~•e6ol cnongo Pulled Pipe -~:. Mterials (using o Stanley .. 
~ or os noteO (stil"'oteO IT'OttriCI1 charge 60 

1.18 156 percussion !l 
harmer ona a 2.2 in. u ~ I SoiiiRoeio!. oounoary s~ csl/ ~:~~· cone, or cs no•ea) i .. 

j Refusa l (S) lP f-ttat0! 6 • 2 10 zo JO 

I 
Boring Dote Boring Oate 100 200 

fdction Ratio 00 Tip Bearing (UPo) 

~ I Terninated ot ( lev 8orin9 OCite Boring Dote 
I Hammer Energy Ratio t£RI) • % TerminoteO ot [lev Terminatea at Elev Ttrmino1eO ot Elev 
I -
i ROTARY BORING HAND BORING DYNAMIC CONE PENETRATION BORING CONE PENETRATION TEST CCPTl BORING 
I 

. 
i i i 
I 

EHQ IHEERIHQ SERVICE S I GEOTECHNICAL SERVICES STATE OF e• IOGC...,. l I OIYIIION OF UGINffiUNQ IUIYICU ROUTE 74/5 SEPARATION (REPLACE) 
I rtMCTIOHl l Silf'(II ... IIO't I 041.•- .... P.CIUACH I , ..... IOfV[~TICUIOOo .,. CALIFORNIA IUUCTUftf: Df:IIQN 55·1104 

I 
N..w[ a r .loCTAW!O i c>~-lC.lO e" E.PIN~AAO I (J,JEON/P , IotCOONAlOIL . ROESUCI( DEPARTMENT OF TUNIPORUTION DESIGN BRANCH ':.~·;• 1 LOG OF TEST BORINGS SHEET 8 OF 8 ~ 

ro!''~..!:'IIOOI[' ! ! ! CU 59A0590 F!rn .. ..,,:':m,.~ ~~'IIC- . i 

I OC'I CIYI~ ~OC II' ltll IQ!IIIw;l \leU . EA 0£3101 I , 
I I L I' I~[ •> •• ·'1•9• Nl·IOi' ·S""•' •• ,l.~O" 

I 
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I REFERENCE: CAL TRANS SOIL & ROCK LOGGING CLASSIFICATIO~ AND PRESENTA TIO• ""UAL 12010) "' """'" """' ro?'•i: ~Jt'cr I•"O::'h::C' .. is I 
! • ' 12 I ORA I 74 I I I 
1 

GROUP SYMBOLS AND NAMES FIELD AND LABORATORY 

J Cropnic/Sy~T1:JOI Cf"oup Nomes Grophic/Symool Group ,._ames TESTING c"mcouotECMICAL urotiii(U oD"'~'•GJ'U'•••1 I ~ •.._ , 

! · -. ...,,' Well-grodod CRAVE._ V~. leon CLAY ("';'\ ~ .. ,..,.lfiiiOtt.lll(l'~ 
1 l\~ CiW V / Leon CLAY with SAND \.SJ Consotido•ion ( ASHI 0 2"351 ;~~ 
I o .0 : Welt-graded GRAVEL witn SANO ~ t.eon CLAY witn CRAVEL I'LANS APPROVAl OAT[ 'R ~~ : 
I "'' ~ CL SAt..;DY l eon CLAY ltrtSfot1 .,wlf~fofll'it1 .,,C¥r,.,~, • · • 
J gj)o Poor ly ·Qroceo GRAVEL . 

0 
SANOY l eon CLAY witn GR.6.V(L fcl\ Col lapse PoTent ial (ASH.! 0 5333) votlt~~tWrwpt:YWitltftrttw«aAQ'r ~-t ~ 

I ooo. CP . CRAVELLY eon CLAY ~ (plfJitrrn.u.t•l""""lctll#fti KMII _I.,,.,, c.-Coli. .. 

I 
o

0
o • Poorly·groc:ec CRAV(l w1tn SAND GRAVELLY l eon CLAY witn SAND 

@ , IJIIIS COiitPOR.U ION · :;i£ Well·groaed GRAVEL wit'"l SILT , SILTY CL AY CP ComDOc•.on Curve (CH.I Z16) 2020 US1 r!fi:U S1"CC1, sutn •oo t):::1' CW·Cirol V j SILTY CLAY witn SAND lo..;';;,'";_;';;,• ,;;~;;;•;_;·,.;<;;;•,.;•;;;•,;,;•o;;;> _________ ~ 
i o. } Well·groded GRAVEL 'Witn SILT and SA"'O r/ 1 SILTY CLAY with GRAVEL ~ Corrosivi•y TestinQ 
i 11 R v · • / CL·ML SAl\OY SILTY CLAY ® (CTN 6413 CTN 4122 CTM 411 7) 
j ~ .;,. , rc\'c s~[YV"~LXYf EL woth CLAY t'/ SANOY SILTY CLAY with GRAVEL ' ' APPARENT DENSITY OF COHESIONLESS SOILS 
·~ Q ~ CW•C,. Well-aroded GRAVEL ~ i to ClAY onCI SA,._D / . GRAVEllY SILTY CLAY • @ Consolidated Uncroineo 

• :r, tor STLTY CLAY and SAND) GRAVELLY SILTY CLAY w1th SAND CU frloxlol (ASTM 0 <4767 ) Description SPT N60 (Blows I 12 In, ) 

! ~~ Poor l y-graded GRAVEL witn SILT I Sll T 
0 ! o CP-GM SILT wi tn SAND ~ • Very Loose • S 

! o Poor t y-groaeo GRAVEL wi 'tn SILT ono SAND SILT witn GRAVEL ~ Dir ect Sneer {ASTM 0 3080) 

I • . I • L SANDY SILT Loose 5 • 10 • C)g o r.oorn·ffo~ed fRAYEL With CLAY SANOY SILT wi th GRAVEL ~ • 
I o GO-GC or L LAY • GRAVELLY SILT ~ bpons:on Index ( ASTiot 0 «829) U.edium Dense 10. JO 
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I o SILlY GRAVEL r ; ORGANIC leon CLAY M J.loiature Con•ent ( ASTM 0 221 6) 

I 
1 GM r',~ ORGANIC leon CLAY wi tn SAND very Dense Greater tnon SO 
I • SILTY GRAVEL with SAt<o.O ,_./ ,/ ORGANIC leon CLAY with GRAVEL 

I, ~ ~ OL SANOY ORGANIC leon CLAY IQC\ Organic Content-% (ASTM 0 29H) 

I 
CLAYEY GRAVEL (I SAt-.OY ORGANIC leon CLAY with GRAVEL ":::::J 

CC • /""1 GRAVELLY ORGANIC leon CLAY I o CLAYEY GRAVEL wt tn SAND /;""', GRAVELLY ORGANIC leon CLAY wi'tn SA,..O 0 Permeob:lity (CTI.I 2201 MOISTURE 

j GC·GM SILTY, CL AYEY GRAVEL g:g:~:~ ~:t~ w'tn SAhO Descript ion I Criteria 

SILTY, CLAY(Y GRAVEL wi • n SA"-0 ORGANIC SILT wi th GRAVEL l'pA\ Porricle Size Anolyaia (AS Thl 0 422} O . . 
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:r- Poor ly · groooa SA,..D ~ F'ot CLAY 1:;\ · { I 
SP 0 F'ot CLAY with SAND ~ Point Looa lncex AST I.I 0 57JI Wet Visible free water 

Poor ly-grooeo SAND wi tn GRAVEL ~ F'o t CLAY with GRAVEL 
CH SANOY fat CLAY 1:::':\ 

I • f'IJ Wetl -groacd SAND wi t n SILT ~ SANDY fo't CLAY with GRAVEL ~ Prenure Me t er I 
! 1 SW·SM GRAVELLY fat CLAY 
I We ll ·grooeo SAND with SILT ona GRAVEL / GRAVELLY fat CLAY witn s._D @ PERCENT OR PROPORTION OF SOILS 
I . , R R·Volue (CTU 301} . · v-. fci,!. ~S~[y~e2 l¢ro w•th c .. u Etast!c SILT • Descript ion criteria 
I • ~ SW-SC l 'fi II "sAND • CAY CRAV(L (laS1'tC SILT W1tn SAND 
i · / (~r S~[~~e2 AY an0 1 (;~Av'tLI ona Etouic SILT witn GRAVEL @t Sana Eouivo em (C TM 2171 T Particles ore present but estimated 1'0 
'I /. .. MH SANOY etou ic SIL f roce De less ~han 5:1. ::~ 

Poorly-gro<Jed SA,._ O wi tt\ SIL T SANOY elastic SILT witn GRAVEL ~ 5.,. 10.~ : 
SP'-SM CRAVELLYelosticSILT t:';:\ .. · rew ~. ,. i Poorly-grodod SAND with SILT ana GRAVEL GRAVELLY elastic Sllf wi th SAND ~ SpecifiC Gr-ov n y (AASH TO T 100) Little 15%. 25Y. ; 

1 1· Pooely·jl;'aae,l' 5"D w; th CLAY ORGANIC fat CLAY -I /. SP-SC (or SIL CL YJ • !,.J,.., ORGANIC rot C~AY with SAND @ Shrinkage Limit (AS TM 0 427) Some 30% - ~57. 
I r/ ~~vl:r~~~d!?L r:t.BL:.;t~ngLa~ ... ~~e, ~ OH ~:~~~~~~~~~~L~~t w~t~y(iqAVEL Nosf y SOY. - IOO:t. ~ 
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1 V~./.. CLAYEY SAND ~~ ORGANIC elast!c SILT • Q l AST" o 21661 PARTICLE SIZE 
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j OH SANOY ORGANIC eloS'tic SIL T {ASTI.1 0 2938) Boulder Great er fhon 12 ~ 

I W 
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~C ORGANIC SOIL Fine 1/5 • J/4 ~ 
'd U PT P[Ai ~....:. ORGANIC SOIL 'Wi th SAND Q un· t we:gr.r (ASTM O <4?GJ ) Coarse 1/16 • 1/5 
~ U f f. ORGANIC SOIL w:th GR AVEL \:::;J 

OL/OH I SA'OY ORGANIC SOIL Sand Weaium 1/64 • 1/16 ~ w I ~g~m~ aoa BOULDERS ~~~e~L~~G~~~~N~g~~o1~tn GRAVEL Fine 1/JOO. 1/6~ : m BOULDERS ·~ GRAVELLy ORGANIC SOIL with SAND Si lt ono Cloy Less than 1/300 I 

I!NOINEERINO 81!RVICE8 _l_ GEOTECHNICAL SERVICES STAn OF DIVIIION or"""'""""'"" llRYICU "'"' ... ROUTE 74/5 SEPARAT JON (REPLACE) [ 

I 
F"UhC::l!OHt.l $l#tiiiYISO'il • o.u ...... P.OUACH • 'IClO 1""""C:UIOOO .,. cAL 1 FoR N, A ITRUCTUIIIr: DI!IIQN t::i;..~·[;:;i~~iii~c·r-;-~;-~;;-~;;;;-;;-;;;;;-;-;~;;-;;;-;;:;;~;:-;-~~-;f. 
"'"'' ,,.,.TAWED I '""'"'" E.PINURO 1 EJ.JEOoUP,"CDONALD/L.ROEBuC< DEPARTMENT OF TUNirOUATION DESIGN BRANCH 0 . 01 J LOG OF TEST BORINGS SHEET 7 OF 8 
""Cl•tl l"'. '"' ••-<' ""'' root'J-"":.u~ IIOCOC ' , ~ ! ! ~~ ~~;~~~o r~tnt~m.: ~~;-- 1 ... , • ~ 

j I I flU: •) ... '••ll•"c·•ol ·S""'"' lo•l.CI¥! I 



,-·--·-·-·-·-·-·-·-·-·--·-·-·-·-·-·-·-·-·-·-·-·-·-·-· -·- ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-1-·-·-·-·-·-·-·-·--·-·-·-·--·-·- ·-·-·-·-·-·-·-·-·-·-·-·-'-·-·-·-·-·-·-·-·-·--·-·-·-·-·--·-·-·-·-·-·-·-·--·- ·-,- ·-·-·-·- ·-·-·-·-·-·-·--·-·-·-·--·-·-·-·-·-·-
i 
~ REFERENCE: CALTRANS SOIL & ROCK LOGG!~G, CLASSIFICATION, AND PRESENTATIO., MANUAL (Z0\0) 
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PERCENT CORE RECOVERY I RECl & ROCK QUALITY DESIGNATION I RODl 

L length or the recovered core p:tces {in.) 
R[C = Total length of core run (in.) 

X 100% 

A[Ca iOOX 
Seqin!End drilled ROO:!IOX 
ln•ervol (typ) lEa 

ROO • 
[ Lengtn or intact core pieces .l. <1 in. x IOOY. 

Total lengtn of core run (•n.) 

REC•IOOX 
ROOR80X 

REC•IIX 
~ 

ROD 11 Indicates sounoness criteria not met. 

Oescript ion 

(xt rer.tel y Hard 

Very Hard 

Ho•d 

ROCK HARDNESS 

Criteria 

Comot be scrotcheel w'th o pocketkn:re or snorp pick. Con only be chipped 
witn r~peated ~vy hO."'rwr Dlows, 

COMOt be scrotchtO v'th o pockotl\nife or srorp pick. Breo\s . ;.,., repeo · ed 
heOVy he'M'Ier blows. 

Con De scrotcnea witn o poc"etktlife Of'" sharp p;ck vith difficul1y tneavy pressure). 
Breaks witn neovy hatrner blovs . 

BEDDING SPACING 

Oescr'ption rnickness 1 Spacing 

wossive Grea t er thOn 10 f• 

Very Tnic~~oty Beaded J ft • 10 (t 

Ttlickly Beooea 1 ft - J ,, 

I.IOderotely Beaded 4 in. - 1 ft 

Tni nly Beaoed I in. - 4 in, 

Very Tninty Beooeo 1/ 4 in. - I in. 

Lcnino ted less than 1/-4 ·n. 

LEGEND OF ROCK UATE~ALS 

IS IG"-EOUS ROC.< 

ES SEOI'-'ENURY ROC~ 

~ loiEUMORPHIC ROCK 

WEATHERING DESCRIPTORS FOR INTACT ROCK 

Diagnostic features 

t.Ms cOfll~o•ur~~ 
20ZO UU ruu,f STAEU , SUIT£ <100 
SANI A AHA, ( A ttl'O~ 

Tnis LOTS lheet wos prepored in occoroonce 
witn the Co/ trona Soli & Rock Logolng, 
Clcssificction, onCI Presentction Monvol 
(2010) . 

Cnenicol weotheri~·Oiscolorotion 
. . 

1 

end/or Oxioation 

1 

t.lechanicol weather ing
Croin Bounoary Condi
tions (Oiaoggregotionl 
PriMCrily faf' Cronitics 
ono So.M Coor5e·Croined 
Seoirr:entl 

t exture and Leaching 
Oeser: pt on I 

8oay o' Roc!\ Frocture 
Surfocu 

General ChOrocteriat lca 

Texture Leaching 

J_ 
Woderot ely Hard 

Con be scratched w:th pocketknife or snorp pick with light or nooerote 
pressure. Breokt v itn II\OOerote nomoer blows. 

fresh M d~scolorotion, not 
oxic'zl!!d. 

~o ciscolorot ion 
or ox loa rion. 

hO separa t ion, intact 
( tight ). 

No cnonge No leoehing Hor-~mer rings wt'len crya toll lne 
rocks ore strua. f--.: 

I 
i 
i 
j 
I 
i 
i 

i 
i 

t.l<xterotely Soft Con be groovec 1116 in. deep with o poc k.etknife or sharp pick wit h r.~OCierote 
or he<lvy preuure. Bre<MS • ith light hOmfl"e f' Olo• or heavy ~r.onuol pressure. 

Soft 
Con be groovec or gouged easily by a pocke tkn:te or snorp pick witn lignt 
pressure, con t>e scratched witn 'ingernoil. Breoks with light to roderote monuol pressure. 

Very Soft Con tie r~tlil y indented, groovc'd or gouged with finqernoil , or carved wit h o 
pocketknife. Breaks wi t h lignt a:onua1 pressure. 

FRACTURE DENSITY 

De script ion Observec Frac t ure Density 

llnfrccturec ho fr-act ures . 

Very Sligntly fract ured Core lengrns greater tnan l ft. 

Slightly Froc·ured Core leng tn.s mostly from 1 to .3 ft. 

Uoderctely fractured Core le'\gtl'\5 ti\OSHY froo 4 in. to 1 ft . 

1"\· ensely fractured Core le~H'\5 tr'IOs•ly 'rMI 1 to ~ in . 

Very Intensely frocturec Yostly chips and rrogcnents. 

Slight ly 
Weothereo 

Moderately 
weothereo 

Intensely 
Weathered 

Oecor-po.seo 

Discoloration or oxioo
t ion is 1 imi t e d to sur
foce or, or short dis
tonce fro'l'l , froctures; 
some fetc:spor crysta ls 
ore dull. 

Discolorat ion or o:.cido
t ion ex t ends from free· 
tures usually through· 
out i F'e ·l.lg minera ls ore 
"rusty," feldspar 
crysta ls ore "ciCXJdy."' 

Discolora t ion or oxi 
oat ion th.rougnout ; o il 
felcspors ono f e·Mg 
minerals ore altered 
to cloy to so.-ne ex tent ; 
or cnemicol alterat ion 
proouc:u in·s'tu dis
aggregation , see groin 
boundary condi t ions . 

Discolored or ox:aizea 
trvougnovt, out resis
tant mirrerols such as 
quort z c oy :>e unaltered; 
oil fe lcspors and re-Ug 
c:~inerols Qr e co-pletely 
oltereC to cloy. 

u inor to con"p lete 
discoloration or 
oxioa r ian of mast 
sul'foces. 

No via iole .separation, 
infOC' (tight) . 

ore discolored or Port10 I sepororton of 
All fracture surfoces I , . 
ox idi zed. bounoorles visible. 

Preserved 

I Genera lly 
preserved 

Texture 

Winor leocning 
o" some solu· 
ble minerals . 

I SoluDie min· 
e r o ls may be 
mostly leocr.ea. 

All froctur o sur foc11 1 Portio\ soporot;on, rock I ot>er.ed oy Leocni09 of 
ore diacolored or is friOble ; in semiarid c~.m.ccl soiUOie ain-
oxic:zed, surfoces conaltlons gf'onitics ore d~s •n tegro- erola r.-~oy De 
frloole. dis~gregoted. t•on _lhy- eo!l'plete. OrOT IOn, 

org711ot ionl. 

Co•plete scporot ion 

I 
Resenbles o soil, portio! 
or complete r emno:'lt rock 

of groin bOUndaries structure moy be preserved; 
(disoggregated) . leoc:h'ng of soluble 

rr~inerol s tJ.WOIIY c01r1plete . 

I 

I 

HOITIII'IC!r rings wnen cryato l l ine 
rocks Ot'"t st ruck. Body of 
rock not n okened. 

Hammer GoeS not ring wr.en 
rock ia struck. Body of rock. 
ia slightly weakened. 

Dull souno wNn struck • ith 
nom Mer , usuolly con bt brOke n 
with mocserote t o heavy monco l 
pressure or Dy I ight hOirrner 
bl0'4' withOut reference to 
planes of weo~~oness such os 
incipient or hairline froc-
tut'fls , or veinlets. Rock is 
significantly veokened. 

Con De grQhJioted by hand. 
Resistan t tainerols such os 
quartz MY oe presen t os 
"stringers" or •cikes.· 

= 
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Appendix III: F ield Exploration and Testing 



CPT Shear Wave Velocity Measurement 

S-Wave Interval 
S-

Travel Wave Velocity S-Wave 
from 

Depth Distance Arrival Surface Veloc ity 
Location ( ft) ( ft) ( mscc) (fUsee) ( ft/sec) 

CPT-10-003 10.34 11.49 16.76 685.29 
20.05 20.66 32.35 638.76 588.75 
30.18 30.59 48.73 627.77 606.06 
40.32 40.63 60.83 667.91 829.54 
50. 15 50.40 76.75 656.66 6 13.68 
60.84 61.05 92.33 661.16 683.34 
70.11 70.29 104.51 672.55 758.86 
80.05 80.21 11 5.52 694.30 900.81 
90.45 90.59 127.33 711.44 879.09 

100.23 100.35 139.43 719.75 807.15 
CPT-10-011 10.14 11 .3 I 10.46 1080.85 

20.10 20.71 22.79 908.84 762.92 
30.10 30.51 37.49 813.88 666.66 
40.28 40.59 52.29 776.23 680.86 

CPT-10-012 10.21 11.37 15.67 725.50 
20. 18 20.79 30.41 683.66 639.19 
30.35 30.76 51.96 591.98 462.59 
40.52 40.83 64.44 633.57 806.75 

CPT-10-0 14 10.10 11.27 9.59 1175.17 
20.19 20.80 18.46 1126.76 1074.41 
27.25 27.70 23.94 1157.26 1260.04 

CPT-10-018 5.07 7. 12 7.43 958.38 
10.10 11 .27 12.58 895.86 805.66 
15.13 15 .93 18.28 871.7 1 818.40 

CPT-10-019 10.1 3 11.30 13.11 861.69 
20.10 20.71 25.05 826.85 788.59 
23.05 23.59 28.41 830.20 855.2 1 

CPT-10-026 10.17 11.33 13.63 831.45 
20.14 20.75 26.92 770.85 708.71 
30.16 30.57 43.16 708.33 604.70 
40.22 40.53 62.22 651 .39 522.45 
50.08 50.33 73.10 688.49 900.68 
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Appendix IV: Laboratory Test Results 
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FOUNDATION REPORT  
for 

Retaining Walls 10, 83, 533A 
  



   State of California      Business, Transportation and Housing Agency 
 

 
          M e m o r a n d u m  

  
 
To :  MR. MOHAMMAD RAVANIPOUR     Date:     November 9, 2011 

   Senior Bridge Supervisor                
   DES Structure Design, Branch 19    File: 12-ORA-5/74 
   Office of Bridge Design South 2     PM 0.01 
   21073 Pathfinder Rd., Suite 200     Project ID 00000102  
   Diamond Bar, CA 91765        EA 12-0E3101 

                     Retaining Wall Nos. 10, 83, 533A. 
Attn. :  Chuck Lomicka, P.E. 
    Project Engineer 
 
 
From :  DEPARTMENT OF TRANSPORTATION 
    DIVISION OF ENGINEERING SERVICES 
    METS-Geotechnical Services 

   Office of Geotechnical Design – South 1 
 
 
Subject :  Foundation Report for Retaining Walls Nos. 10, 83, and 533A 
 

“Caltrans improves mobility across California”  

 
INTRODUCTION 
 

The Office of Geotechnical Design-South 1 (OGDS1) has prepared this Foundation Report to provide 
foundation recommendations for the three proposed special design retaining walls identified as Nos. 
10, 83, and 533A for the above-referenced project. The approximate locations of these walls as 
provided by your Office are shown in Figure 2 in the below.   This work was performed as per your 
request dated April 29, 2011 
 
As per your request, geotechnical recommendations were provided to design the wall as per the 
Department’s current Load and Resistance Factor Design (LRFD) methodology.  In preparing this 
report, we reviewed the subsurface field exploration and laboratory testing conducted by URS 
Consultants. We started with a set of preliminary general plans provided by your Office. However, 
due to the complexities involved with this project, including but not limited to soft and weak surface 
conditions, right-of-way constraints, presence of existing facilities in close proximity, and time 
constraints, we communicated extensively with the project design engineers to discuss the various 
requirements, constraints, results of preliminary analysis, and evaluations of various options or 
alternatives and to provide geotechnical recommendations on an as-needed basis during the 
development of the PS&E package.   
 
This report presents the results of the site subsurface exploration conducted by URS Corporation. It 
summarizes our evaluation and interpretation of the subsurface conditions based on our review of the 
subsurface information collected by URS and other available relevant data. It also includes our 
geotechnical recommendations for analysis, design and construction of the subject walls.   



Mohammad Ravanipour      Retaining walls 10, 83. 533A 
November 9, 2011             1200000102 (EA 12-0E3101) 
Page 2 
 

“Caltrans improves mobility across California”  

Geotechnical recommendations for the associated roadway elements were provided by our Office to 
District 12 in a separate report. 

 
PROJECT LOCATION 

 
The subject retaining walls will be constructed to improve roadway facilities at the intersection of the 
SR-74 and I-5 intersection.  This intersection is located in the City of San Juan Capistrano, California, 
as shown in the attached Figure 1, Vicinity Map. The approximate site latitude and longitude 
coordinates are 33.5025o and -117.6585o, respectively. 
 
SCOPE OF WORK 
 
Our scope of work for this project included providing geotechnical design and construction 
recommendation for the proposed retaining walls based on review and evaluation of the site-specific 
field exploration and laboratory testing conducted by URS Corporation, Irvine, California.    Our 
scope of work also included consultation with the project design engineers during the PS&E 
development and preparation of this Foundation Recommendations (FR) report. 
 
The following documents/information has also been reviewed for the preparation of this FR: 
 

 Several versions of draft plan sheets developed and forwarded to us by your office during 
the design period. The latest version of the general plans, foundation plans and the 
structure plans available at the time of the preparation of this report are included in 
Appendix A, attached with this report.  
 

 Preliminary Foundation Report, Route 74/5 Separation (Replace), Bridge Number 55-1104, 
dated June 30, 2010, prepared for the Office of Bridge Design South 2 by the Office of 
Geotechnical Design–South 1.  

 
 Foundation Recommendations for Bridge 55-229, Route 74/5 Separation, July 1965. 

 
 Logs of Test Borings and General Plan for Bridge 55-229, Route 74/5 Separation, February 

1967. 
 

 Project Report for I-5/Ortega Highway Interchange Improvement Project, May 2009.   
 

 Second Quarter 2009 Groundwater Monitoring Progress Report Chevron Service Station 
26988 Ortega Highway, Holguin, Fahan & Associates, Inc., June 29, 2009. 

 
 District Preliminary Geotechnical Report for EA 12-0E3101, 5/74 Interchange 

Improvement Project, dated June 25, 2010. 
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PROJECT DESCRIPTION 
 
The overall project consists of constructing a new interchange to replace the existing Route 74/5 
interchange in the City of San Juan Capistrano, California. The purpose of the project is to alleviate 
existing and future traffic congestion along SR74 (Ortega Highway) and improve non-standard 
roadway features to the current Caltrans standards. The project limit on Route 74 starts just east of El 
Camino Real and ends at Avenida Los Cerritos (0.20 mile).  

The proposed project includes widening of three ramps, a re-aligned I-5 NB off-ramp to SR-74 and a 
new NB loop on-ramp from EB SR74.  As part of the project, three (3) non-standard retaining walls 
(RW 10, 83, 533A) were proposed.  The approximate locations and the alignments of these walls are 
shown in Figure 2 below. Wall design requirements or data including the maximum wall heights, the 
wall lengths, and the maximum fill heights for these walls lengths as provided by your Office are 
reproduced in Table 1 – Wall Information below. 

 
Table 1 - Information on RW #10, #83, and #533A 

RW 
No Location 

Reference 
P&Q plan 

no. 

Station 
Max 
Wall 

Height 
(ft) 

Length 
(ft) 

Max 
height 

over the 
existing 
grade  
(ft) 

From To 

Stationing Reference 
line Stationing  Reference 

line 

10 

WB Rte 74 
(west of 5/74 
Interchange ) 

at Horno 
Creek 

Figure A-
1 to A-3 5+00.00 B 6+41.00 B 22 141.0 18 

83 
I-5 SB off 

ramp 
(Westside) 

Figure A-
4 to A-6 6+41.00 D 11+14.30 D 22 473.3 13 

533A 
I-5 NB on 

ramp 
(eastside) 

Figure A-
7 to A-9 

533+80.00 A 533+99.80 A 6 19’-9 
5/8” 4 

533+99.80 A 534+45.00 A 8 45’-2 
3/8” 4 

 
An existing sound wall structure constructed by the state is located immediately adjacent and parallel 
to RW 83.  It is our understanding that this sound wall needs to be protected in place during the 
construction of this project.  
 
As can be seen from Figure 2, the El Horno Creek flows through existing culverts located underneath 
and across the proposed RW#10 and RW#533A alignments.  The existing culvert crosses the RW#10 
alignment near station 12+00 (reference “B” line). It consists of one 10 ft x 8 ft and one 8 ft x 8 ft  
RCBs and has a soil cover of about 4 to 7 feet along the wall layout line. The existing culvert beneath 
RW#533A consists of three 8 ft by 7 ft RCBs and has about seven (7) to eight (8) feet of soil cover 
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along the wall layout line.  A 30-inch diameter RCP storm drain with a soil cover of about 13 feet 
passes underneath the RW#83. 
 

 
The purpose of the subject retaining walls is to support cut and/or fill embankment to be constructed 
for grade separations associated with the proposed existing ramp widening or new ramp construction.   

 
SITE EXPLORATION  
 
In order to obtain subsurface condition and engineering properties at the location of retaining walls, 
site-specific subsurface exploration consisting of mud rotary borings with 94 mm finger bit wire-line 
and Cone Penetration Tests (CPT) were performed by the Department’s consultant URS Corporation, 
Irvine, California. Samples were obtained using California Modified sampler, Standard Penetration 
sampler, and rock coring. URS also measured the depth to the groundwater table within the CPT 
sounding holes about one hour after the completion of the CPT test.  The measured groundwater 
depths are presented in Table 2 below. 
 
Standard Penetration Test (SPT) blow count (N) values were recorded at a depth interval of 5 feet 
during drilling the mud rotary boreholes.  
 
Representative soil samples from different depths were collected and tested for relevant engineering 
properties, including corrosion potential.  A summary of the information on the exploratory borings 
applicable to the three proposed walls is presented in Table 2 below.   
 
Plots showing the locations of the exploratory boreholes and the CPT sounding holes are attached in 
Appendix B. Logs of the boreholes and the CPT data, as provided by URS Corporation, and utilized 
for the preparation of this report are also included in Appendix B. The Log of Test Borings (LOTB) 
in format appropriate for inclusion in the contract PS&E package are being prepared by the URS 
consultant and will be submitted upon completion. 
 

Table 2 - Site Investigations on RW 10, 83, and 533A 

Boring No. 

Location 
Reference 
Wall Nos. 

Approx. 
Surface 

Elevation 
(ft) 

Boring 
Depth (ft) 

Groundwater 
Depth (ft) Reference 

Line Station 

R-11-001 B 10+20.00 RW 10/83 130.00 51.5 22 

R-11-002 B 11+75.00 RW 10/83 119.00 41.5 22 

CPT-10-005 B 9+40.00 RW 10 125.92 60.0 > 60 

CPT-10-006 B 9+80.00 RW 10 129.53 50.4 > 50 

CPT-10-026 D 519+50.00 RW 83 133.53 54.5 25 

CPT-10-018 A 533+60.00 RW 533A 147.94 16.2 16 
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LABORATORY TESTING  
 
Soil samples obtained from borings were transported to the URS soil laboratory. The laboratory tests 
were performed and the associated test standards are summarized in Table 3 below:    

 
Table 3 – Laboratory Tests  

 
 
 
 
 
 
 

 
 
 
 
 
Results of the laboratory tests, as provided by the URS Corporation, are included in Appendix C of 
this report. 
 
 
SITE AND SUBSURFACE CONDITIONS  
 
Site Geology  
The project is located within the alluvial valleys of the Trabuco Creek and San Juan Creek and their 
tributaries. The lower parts of the valleys are covered with (Quaternary age) and older alluvium 
(Quaternary age).  The upper or higher elevation portions of the valleys are comprised of terrace 
deposits (Quaternary age) which are older alluvial surfaces deposited by streams then uplifted and 
down-cut into by younger streams.  The alluvium and older alluvium was deposited primarily by 
floods emanating from the Trabuco and San Juan Creeks and their tributaries from the mountains and 
hills to the northeast of the project location. The alluvium and the terrace deposits are underlain by 
the Capistrano Formation (Tertiary age).   The alluvium consists of clay, clayey sand, sandy clay, 
sandy clay with gravel. It is possible that some areas include sparse to abundant cobbles with 
occasional boulders.  The terrace deposits consist of sandy silt, clayey sand and conglomeratic coarse-
grained sand, also occasional relict clayey soil horizons. The Capistrano Formation consists of marine 
derived siltstone with interbedded fine grained sandstone, thin pebble sand beds, and thin hard 
calcareous beds, and also can be locally diatomaceous and tuffaceous.  There are fill slopes associated 
primarily with the existing southbound on and off ramps and with Route 74 west of the I-5.  The fill 
is estimated to range in thickness up to approximately 25 feet.  The material of the fill consists of 
clayey sand and sandy clay including some gravel. 
 
 
 

Test Standard 
Mechanical Analysis of Soils CTM 203 
Atterberg Limits of Soils CTM 204 
Consolidation  test ASTM D 2435 
Unconfined Undrained  ASTM D 2850 
Unconfined compression CTM 221 
Direct shear test ASTM D 3080 
Corrosion – Resistivity, pH CTM 643 
Corrosion – Chloride content CTM 422 
Corrosion – Sulfate content CTM 417 
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Subsurface Conditions  
  The area east of the present northbound freeway mainline and near the RW 533A consists of terrace 

deposits over Capistrano Formation bedrock. This area forms a topographic high with fill in the area 
of the northbound on-ramp and terrace deposits in the rest of this area. The rest of the project areas, 
including the locations of the RW #10 and #83, consist of various thickness of fill over alluvium, 
which in turn is underlain by Capistrano Formation bedrock.  The fill soils are associated with 
construction of southbound off- and on-ramps and Ortega Highway west of the mainline.   

 
  The depth of the artificial fill soils at the location of the borings ranges from about 12 to 18 feet. The 

fill soils at the site are comprised mainly of medium to stiff lean clay (CL) and clayey sand (SC) with 
sand and gravel, and medium dense clayey gravel (GC).  The Liquid Limit (LL) and Plastic Limit 
(PL) of the samples of fill soils tested ranged from about 37 to 49 and 21 to 30, respectively. The 
fine content of these soils ranged from about 70 to 90 percent. 

  
  The alluvium at the site generally consists of medium to stiff lean clay (CL) and fat clay (CH) stiff 

clay/sandy clay (CL). Occasional layers of silty sand (SM) and clayed sand (SC) were encountered at 
borings locations drilled nearby for other project elements.    

 
  The terrace deposits encountered during the site exploration consist of sand (SP) and silty sand (SM) 

with gravel and cobbles.  The Capistrano Formation at the site consists of soil-like weathered 
siltstone and siltstone with shale at shallow depths and becomes less weathered with depth.   

    
GROUNDWATER CONDITIONS 
Depths to groundwater at the end of drilling were measured within the Boring R-11-001 and R-11-
002 as shown in Table 2 above. Depths to groundwater within several of the CPT sounding holes 
were measured about an hour after the withdrawal of the CPT cone is also presented in Table 2 
above.  
Based on these data, at the time of the present field exploration, depths to groundwater along the 
RW#10 and RW#83 varied from about 22 to 25 feet below existing ground surface at the exploration 
locations. 
 
Near the proposed RW 533A, groundwater was encountered in the CPT sounding hole CPT-10-018 at 
a depth of about 16 feet (Elev. 130 feet) below existing ground surface.  
 
During the 1967 investigation, groundwater was encountered between elevations 108.2 to elevation 
111.2 feet above Mean Sea Level (MSL). Groundwater was also encountered during the 
investigations for the Chevron gas station (west side of I-5) and 76 Gas Station (east side of I-5) as 
reported in 2009 reports prepared for these property owners by their consultants.  Groundwater 
elevations reported for the 76 Gas Station ranged from 107.64 to 130.96 feet above MSL while 
groundwater elevations reported for the Chevron gas station range from 108.0 to 116.0 feet above 
MSL.  
 
The results of these investigations indicate that groundwater elevation is likely to range from about 
110 feet at RW#10 to about 130 feet at RW#533A.  During construction, some variations in the 
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depths to the static groundwater should be expected due to the clayey nature of the soil, topography, 
seasonal variations, and adjacent construction or other water recharge/discharge activities.  Perched 
water may be encountered at isolated locations. 
 
CORROSION EVALUATION 
 
Results of corrosion tests are presented in Table 4 below. Caltrans considers a site to be corrosive to 
foundation elements if one or more of the following conditions exist for the representative soil and/or 
water samples: Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is 
greater than or equal to 2000 ppm, or the pH is 5.5 or less (Corrosion Guidelines, 2003). Based on the 
test results summarized in the Table 4, the site soils are considered non-corrosive. 

 
Table 4 - Corrosion Test Results 

Boring Sample Depth (ft) pH 
Minimum 
Resistivity 
(ohm-cm) 

Sulfate 
Content 
(PPM) 

Chloride Content 
(PPM) 

R-11-001 5 to 50 7.3 430 396 165 
R-11-002 5 to 40 7.2 350 471 330 

 
   

SCOUR POTENTIAL 
 
Soil scour hazard is considered low at the wall locations and need not be considered in the design. 

  
 SWELL/COLLAPSE HAZARDS 

 
The potential hazards to the subject retaining walls due to soil swelling or collapse are considered 
low. 

 
SEISMIC RECOMMENDATIONS 
 
Fault Rupture Hazard 
 
The subject retaining walls are not considered susceptible to fault rupture hazard since no known 
faults pass through the wall alignments. 
 
Design Ground Motion  
 

Based on the Department’s current fault database, the San Joaquin Hills Thrust Fault is the nearest 
seismic source to the proposed project site. Another significant nearby seismic source is the Newport 
Inglewood-Rose Canyon Fault.  
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Table 5 below summarizes the Maximum Moment Magnitude (MMax) of the faults, type of faulting, 
distance, and Peak Ground Acceleration (PGA) of the faults mentioned above. The PGA is based on 
the 2009 ARS Online Report. 

 
Table 5 - Summary of Seismic Parameters 

Fault Fault Type Mmax RRUP (mile) PGA 

San Joaquin Hills Thrust R 6.6 6.1 0.37 

Newport Inglewood-Rose 
Canyon RLSS 7.5 6.0 0.33 

 
Based on the above information, seismic design of retaining walls with a seismic horizontal 
acceleration coefficient kh =0.2 are considered adequate.   

 
Liquefaction Hazards 
Due to the cohesive nature of the subsurface soils below groundwater table, the wall alignments are 
not considered susceptible soil liquefaction during earthquakes. 

 
DESIGN SOIL PARAMETERS 
 
Relevant soil parameters were evaluated for use in the design of the subject walls. Table 6 presents 
the general subsurface properties used for the geotechnical analyses.   

 
Table 6 – Summary of Engineering Soil Properties 

 
 

The medium to stiff clayey soils (CL and CH) are at site exhibited a relatively high compressibility. 
Based on the consolidation tests performed on representative samples of these soils, the compression 
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(Cc) ranged from 0.14 to 0.2.  The mean value of the coefficient of consolidation (Cv) of these soils 
was estimated to be about 0.3 ft2/day.  

 
 

RETAINING WALL DESIGN RECOMMENDATIONS 
 

Wall Types Selection 
 
The primary geotechnical design concerns at the site are:  
 

• The presence of significant depth of relatively low strength and highly compressible fine-
grained soils (CL and CH) 

• The presence of the culverts underneath RW#10 and 533A that need to be protected in place. 
• The close proximity of the RW#83 alignment to an existing sound wall that needs to be 

protected in place. 
 
To protect the existing culverts, RW#10 and 533A were proposed to be founded on a structural slab 
spanning over the culverts.  Deep foundations were proposed to support the slabs.  These conditions 
necessitated special design walls at these locations. A special design Standard Type 1 type (i.e., semi-
gravity cantilever) wall with standard structure backfill was proposed. 
 
The presence of the soundwall necessitated the RW#83 to be a special design wall. A Standard Type 
5 Type (L Shape) wall founded on deep foundations and backfilled with standard structure backfill 
soils were proposed. 
 
Subsurface soil conditions at the RW 10 and 83 retaining wall locations consist of thick compressible 
clay soils. Within the thick clayey soils, settlements (elastic and consolidation) will occur due to the 
placement of embankment fill for RW 10 and 83.   
 
Our preliminary analyses showed that a consolidation settlement on the order of 5.0 inches was likely 
to occur for the sections of the proposed RW 10 and RW 83 with regular soil backfill.  It was 
estimated that it will take almost 2 years for the 90% settlement to occur due to loads from the fills 
behind the walls.  

 
Thus, due to the presence of relatively weak and compressible foundation soils, foundation settlement 
due to the fill placement and, to a lesser degree, soil bearing resistance are  major concerns at the sites 
of RW#10 and #83. Additionally, the need to span over the existing culverts and the height of the 
RW#10 demands a large number of piles is the diameter is smaller or large diameter piles if the fewer 
piles are to be used.  In addition, slab and other retaining wall structural elements are required to be 
massive when standard soil backfill is used.  
 
Various options including preloading the foundation soils, different wall types, and structural designs 
were considered to overcome the challenges associated with the design and construction of the 
subject walls. 
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Based on our evaluation, to reduce settlement and for economy in the design of the wall elements, we 
recommend using light weight as backfill for the retaining walls. In general, the foundation soil 
settlement can be mostly eliminated if a few feet of existing soils are excavated and replaced with 
geofoam (in addition to the new fill) so that no additional stress is applied to the foundation soils due 
to the new fill and the pavement structures. As a minimum, we recommend that any new fill over five 
(5) feet consist of geofoam.  We also recommend that 3 to 5 feet of structural regular backfill soils be 
placed over the geofoam backfill for the walls. The wall backfill zone should start 2 to 4 feet behind 
the wall at the top of the footing and extend 1:1 (H:V) away from the wall as shown in the attached 
Figure 3. 
 
Due to the close proximity of RW#83 to an existing soundwall, special design Standard Type 1 wall 
is not considered feasible.  Additionally, use of batter pile to support lateral load on a Type 5 type 
wall is subject to conflict during construction.  Use of geofoam as wall backfill should allow this wall 
to be supported on vertical piles since lateral load on the wall will be significantly reduced.  
Additional, we recommend using Standard Type 1 types special design wall whenever the distance 
between the soundwall and the proposed new wall alignments permits the use of such wall type 
without conflict. 
 
Due to the presence of more competent soils and the relatively smaller wall height, the proposed 
RW#533A may consist of Standard Type 1 type wall backfilled with standard structure backfill soils 
with specially designed foundation. 
 
LATERAL EARTH PRESSURES 

 
The proposed walls should be designed to resist active earth pressure due to the retained backfill 
materials. Recommended backfill soil and geofoam parameters for the calculation of active lateral 
earth pressures for the design of retaining walls are presented in Table 7 below. 
 

Table 7.  Wall Backfill Soil and Geofoam Parameters  

Backfill Type Unit Weight (pcf) Coefficient of Lateral 
Active Earth Pressure 

Geofoam 2.5 0.15 
Standard Structure Backfill 
Soils 125 0.28 

 
 

FOUNDATION DESIGN RECOMMENDATIONS  
 
We have conducted several iterations based on the various foundation configurations, pile sizes and 
loads provided by your Office to evaluate the appropriate pile types and sizes. Based on the soil 
conditions, loads, construction constraints including the proximity of existing structures, and the 
results of our preliminary axial and lateral analyses for Service, Strength and Extreme (Seismic) 
Limit States, we recommend open ended pipe piles for the proposed retaining walls. 
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The required pile elevations for the recommended pile type and sizes were estimated for both short-
term and long-term loading conditions and the corresponding performance requirements for the above 
three LRFD Limit States.  Permissible pile top settlement and lateral deflection under Service Limit 
State Load and pile axial compression and lateral nominal resistances were considered in accordance 
with the Departments LRFD design requirements. In estimating the pile size and tip elevation, 
considerations were given to p-multiplier factors for group interaction effects on lateral deflection and 
nominal resistance, and pile group effect for axial nominal resistance.  Also appropriate pipe pile wall 
thicknesses are recommended.  
 
The recommended pile tip elevation and other relevant design requirements/parameters are presented 
Table 8 through Table 12 below.  

 
Table 8- Foundation Recommendation for RW#10 - Type 1 Section (Station 5+00 to 5+71.5) 

 
* a-I: Compression for Strength Limit, b-I:  Tension for Strength Limit,  a-II: Compression for Extreme Event,  
b-II: Tension for Extreme Event, d:  Lateral Load for service limit 
 

Table 9 - Foundation Recommendation for RW10- RCB section (station 5+71.5 to 6+41) 

 
* a-I: Compression for Strength Limit, b-I:  Tension for Strength Limit,  a-II: Compression for Extreme Event,  
b-II: Tension for Extreme Event, d:  Lateral Load for service limit 
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        Table 10- Foundation Recommendation for RW83- Type 1 section (station 6+41 to 8+94) 

 

 
* a-I: Compression for Strength Limit, b-I:  Tension for Strength Limit,  a-II: Compression for Extreme Event,  
b-II: Tension for Extreme Event, d:  Lateral Load for service limit 
 
 
Note that the four piles adjacent to the 30-in RCP to avoid vibration impact shall be pre-drilled up to 
9 ft from the cut-off elevation. For more details, please look at the section of construction 
consideration. 
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Table 11- Foundation Recommendation for RW83- Type 5 section (station 8+94 to 11+14.3) 

 
* a-I: Compression for Strength Limit, b-I:  Tension for Strength Limit, a-II: Compression for Extreme Event,  
b-II: Tension for Extreme Event, d:  Lateral Load for service limit 
 

Table 12- Foundation Recommendation for RW533A (station 533+99.80 to 534+45.00) 

 
* a-I: Compression for Strength Limit, b-I:  Tension for Strength Limit,  a-II: Compression for Extreme Event,  
b-II: Tension for Extreme Event, d:  Lateral Load for service limit 
 

RW 533A - Standard Type I wall with footing (Station 533+80 to 533+99.80) 

Based on soil conditions and wall height (4 feet) and the 2010 Standard Plan Sheet B3-1, Standard 
Type I wall on spread footing may be used for this section of RW#533A. Foundation 
recommendations are provided below. 
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Table 13- Geotechnical analysis for RW533A - Type 1 section (station 533+80 to 533+ 99.80) 

Service limit state Strength limit state 

Permissible 
settlement 

(in) 

Net 
bearing 

stress  for 
H = 4 ft, 
ksf from 
Sta. Plan 

Permissible 
net contact 
pressure, 
qn (ksf) 

Checking 

Nominal 
bearing 

resistance, 
qn (ksf) 

Factored 
Nominal 
bearing 

resistance, 
qn (ksf) 

Gross 
uniform 
bearing 

stress, Qo 
(ksf)- from 
Sta. Plan 

Checking 

1.0 0.7 3.2 O.K. 13.9 6.9 1.5 O.K. 

 

SETTLEMENT 
Total settlement of the proposed wall supported on the foundations and backfilled as recommended 
herein was estimated to be less than 1.0 inches.  Differential settlement within any 100 feet segment 
of the walls should be less than half of the total settlement 

 

ADDITIONAL RECOMMENDATIONS 
For the improvements of the roadway fill, we recommend that geofoam (or EPS block) be placed  
over the roadway areas where grade is to be raised  by more than 5 feet including the areas over the 
existing RCBs.   
 
We also recommend that the upper two (2) feet existing soils be excavated and replaced with 
geofoams or by compacted engineered fill soils.   
 
We also recommend placing a non-woven geotextile fabric over the subgrade soils prior to placing 
any geofoam or soils behind the retaining walls. 
 
Geocomposite drain and blanket drains should be installed behind the wall as shown in Figure 3.  The 
areas should be graded with adequate surface slope to prevent ponding and infiltration of water into 
the wall backfill. 
 
To prevent damage to the geofoam due to gasoline infiltration, a geomembrane should be placed over 
the geofoam prior to placing any soil fills. 

 
 
CONSTRUCTION CONSIDERATIONS 
 
1. Earthwork should be performed in accordance with Section 19 of the Caltrans Standard 

Specifications (2006).  
2. Care must be exercised to limit ground vibration during pile installation to prevent any distress to 

the existing underground culverts and other above and below ground utilities, and existing 
adjacent State and private facilities. 
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3. For the construction of RW 10 and 533A - RCB section, we recommend that permanent casing, 
20 ft deep, be installed without any vibration or driving. For filling between the permanent casing 
and pipe pile, we recommend lean concrete be placed. 

4. For the construction of RW 533A, coarse gravel, cobbles, and boulders should be expected during 
excavation of the footings and hard pile driving.  

5. For the construction of RW 533 A, we recommend that the minimum soil plug depth required for 
the design of end bearing of CISS piles be 10 ft and minimum sealing course depth be 2 ft.  

6. For the construction of RW 83, caution should be exercised during driving for pipe pile due to 
conflict with existing 30 inch storm drain pipe.  

7. For the four piles near the 30 inch RCP of RW 83, we recommend that minimum pre-drilling 
depth be 9 ft from the cut-off elevation. The pre-drilling diameter (or permanent casing) would be 
more than one feet of driven pile diameter (14*0.375). Then insert permanent casing to the pre-
drilled depth, and pile driving to the elevation 79.67 should be done. Fill in the space with low 
strength cement, Sand Slurry, or grouting.  

8. Groundwater is present at the site at relatively shallow depths.  Due to seasonal rainfall and 
fluctuating groundwater elevations, there is the high potential for perched groundwater and 
groundwater to be encountered in excavations and/or pile holes.  The Contractor should anticipate 
this condition.  

9. Care must be exercised not to damage geofoam during transport, storing and  installation.  
10. All backfill soils or geofoam placed against existing ground should be keyed in a minimum of 

two feet. 
11. Backfill should not be placed on yielding or soft subgrade soils. Such subgrade soils, if 

encountered during earthwork should be removed and replaced with compacted granular soils. 
 

 
 

If you have any questions or comments, please call Jongkoo Jeon at (916) 227-5389, or Mohammed 
Islam at (916) 227-0993. 
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Figure 1. Project Location Map 
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Figure 2. Proposed Retaining Wall Locations 
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3 to 5 feet of soil backfill 

Geofoam 

Geo-membrane 

Geotextile 

Figure 3. Recommended Geo-foam Backfill (Schematic) 
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- GENERAL PLAN 

- FOUNDATION PLAN 

- STRUCTURE PLAN 
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TOTAL LENGTH MEASURED ALONG RW LOL 141.00' c) 
~~~~~~~~~~~~~--~~--~ 

DATUM 

160 

150 

140 

130 

120 

110 

100 

ELEV 90.0 

0 

ALL PILES 
NOT SHOWN 
FOR CLARITY 

5+00 
- WEAKENED PLANE JOINT 

~ 24 SPACING TYP 

BOTTOM 
OF FOOTING 

MIRRORED ELEVATION 
1" = 20' 

BC "B" 6+13.43 

11 00 

"8" LINE 

PLAN 
1" = 20' 

NOTE: 
THE CONTRACTOR SHALL VERIFY ALL CONTROLLING FIELD 
DIMENSIONS BEFORE ORDERING OR FABRICATING ANY MATERIAL. 

STRUCTURES DESIGN CENERAL PUIN SHEET 

--- -· 

EXPANSION JOINT 
AND WATERSTOP 

EC "B" 12+51.60 

CURVE DATA 
No. R "' T 

480.00' 76°1 0'36" 376.21' 
2 540. 76' 09°02'16" 42.74' 
3 142.23' 24°31 '05" 30.91' 

FOR REDUCED PLANS 

FG 

RSP 

L 
638.17' 

85.30' 
60.87' 

STATE OF 

II II 
PIQ 

REGISTERED CIVIL ENGINEER 

"B" LINE 

VARIES 

LOWER 
Q CONCRETE BARRIER 0 (TYPE BOA) MODIFIED 

VARIES 

HAND RAILING 

GEOMEMBRANE (GASOLINE 
RESISTANT), SEE ROAD PLANS 

GEOCOMPOSITE DRAIN 

FG 

GEOMEMBRANE (GASOLINE 
RESISTANT), SEE 
ROAD PLANS 

GEOCOMPOSITE DRAIN 

Sta 5+71.50 TO Sta 6+41.00 

NO SCALE 

STANDARD PLANS DATED MAY 2006 
A10A 
A10B 
A10C 
A10D 
B0-3 
B2-5 
B3-B 
B11-60 
B11-62 
B11-63 
B11-64 

ACRONYMS AND ABBREVIATIONS (A-L) 
ACRONYMS AND ABBREVIATIONS (M-Z) 
SYMBOLS (SHEETS 1 OF 2)) 
SYMBOLS (SHEETS 2 OF 2)) 
BRIDGE DETAILS 
PILE DETAILS CLASS 90 AND CLASS 140 
RETAINING WALL DETAILS NO. 1 
CONCRETE BARRIER TYPE 80 
CONCRETE BARRIER TYPE BOSW 
CONCRETE BARRIER TYPE BOSW 
CONCRETE BARRIER TYPE BOSW 

(SHEET 1 OF 
(SHEET 2 OF 
(SHEET 3 OF 

~STANDARD PLAN SHEET NO. 

G---oETAIL NO. 

~l 
3) 

INDEX TO PLANS 
NO. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

SHEET NAME 
GENERAL PLAN 
FOUNDATION PLAN 
STRUCTURE PLAN 
RETAINING WALL DETAILS NO. 1 
RETAINING WALL DETAILS NO. 2 
RETAINING WALL DETAILS NO. 3 
ARCHITECTURAL TREATMENT DETAILS 
LOG OF TEST BORINGS 1 OF 2 
LOG OF TEST BORINGS 2 OF 2 

NOTES: 
1. Top of wall elevations measured 

along retaining wall LOL. 

2. All dimensions measured radial 
along retaining wall LOL. 

3. CuI vert to be extended, see 
road plans. 

CALIFORNIA 
RETAINING WALL NO. 10 

DEPARTMENT OF TRANSPORTATION GENERAL PLAN 

CONTRACT NO.: OE3101 '" 
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NOTE: 

CURVE DATA 
No. R "' A 540.76 09°02' 16" 
B 142.23 24°31, 05" 
c 172.65 31 09'53" 
D 480.00 76°1 0'36" 

SURVEY CONTROL 

SUHV-20019 

600 NAIL & CH. "X" 
6.30 Ft Rt "D" LINE 
Sta 518+76.06 
N 2 129 342.918 
E 6 132 176.706 
Elev= 138.11 

SUHV-20026 

600 NAIL 
41.26 Ft Rt "B" LINE 
Sto 12+49.30 
N 2 1 29 238.271 
E 6 132 159.184 
Elev= 137.41 

THE CONTRACTOR SHALL VERIFY ALL 
CONTROLLING FIELD DIMENSIONS 
BEFORE ORDERING OR FABRICATING 
ANY MATERIAL. 

STRUCTl.RES FCLNlATION PLAN SHEET (ENGLISH) (AEY. oa-ot-10) 

T 
42.74 
30.91 
48.15 

376.21 

CSJC 
B"WATER 

L 
85.30 
60.87 
93.91 

638.17 

STA.12+35.07 "B" LINE = 

(f')STA.517+68.22 "C" LINE 

STA.12+80.00 "B" LINE = 

STA.518+20.90 "D" LINE 

Elev= 137.41 

STATE OF 

CALIFORNIA 
DEPARTMENT OF TRANSPORTATION 

II P&Q 

END RET. WALL No. STA 6+41 .00= 

BEG RET. WALL No.83, STA 6+41.00 = 

78.424' Lt "B" LINE, Sta 

SUHV-20019 
N 2 129 342.918 

E 6 132 176.706 
Elev=13B.11 

CSJC 
S"WATER LINE 

IN 12" CASING 
10' LT of I[ 

6" GAS IN 1 0" CASING 
12'RT q_ 

REGISTERED CIVIL ENGINEER 

TO BE 

NOTES: 
1. Underground Uti I ities os shown are approximate 

~ Indicates Bottom of Ftg Elev 

RETAINING WALL N 0.10 
FOUNDATION PLAN 

CONTRACT NO.: OE31 01 
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Figure A-2

s135623
Rectangle



I I 

LEGEND 
lorsTI couNTY I ROUTE I TJ"T0.'L~ I'".'<::' 

I 2 I ORA I 74 I I I 

LENGTH 
DESIGN 
HEIGHT, H 

I 

CONCRETE STRENGHT AND TYPE LIMITS 

16'-0" 
14'-0" 

Sta 5+00 
jEiev 139.35' 

NO SCALE 

18'-011 

TOP CONC BARRIER 
(TYPE 80A) MODIFIED~ 

Structural Concrete (Retaining Wall) 

I 11111111111 Structural Concrete (Retaining Wall f'c 4000 psi) 

TOTAL LENGTH MAESURED ALONG RW LOL -141 '-0" 

0 36"¢ PIPE PILE 

6 Indicates 1 :3 Battered Pipe Pile 

0 Indicates Vertical Pipe Pile 

® 5"± Expanded Polystyrene between 
footing and top of existing RCB 

69'-6 11 

22'-0 11 

II 

Sta 5+16 Elev 
140

_
29

• Elev 
140

_
75

, Elev 141.20' Elev 141.67' Elev 142.17' Elev 142.63' 
E lev 139. 73' Sta 5+71 .5 ________ ________ Elev 141.01' 

P&Q 

I ~~~-------------/_jl __ /~r-~--------~S~ta~5~+~4~D--~/---,--------St_a __ 5_+_60----r;------r----11k-\-------,\~s~t:a~5+:8~0~-----------r'\~s:ta~6=+~00~--~S=ta~6=+=2~0-~/~------------------~~Sta 6+41.00 

Sta 5+20 tRn- ,V..n-,\ WEAKENED PLANE -------- ------
Eiev 139.83' /.\3-2A3-3}JOINT~ 24 Max" .------,. .------,. fon_,Von-•\EXPANSION JOINT ___ ----- --- ---+ '--.7 '--.7 SPACING (Typ) \ fB0-3YB0-3\EXPANSION JOINT c ~AND WATERSTOP - _ _ _ _ _ V~ AND WATERSTOP 

Ll ----i--/-.... ~':1--L____________ ------
inrr-L_-,-;,-----J~-~11 ;~ -- L______________ -~-_.____ j --------r----~~~~~=OTING 
, , /, r--

~,00~~ , •. ·~ T ~ ~"· r&-- ~r ~I/: i(6;.- - - -: i - ~- , : 
0 ~~~w~I~;:ICLLE;RI~~T ELEVATION b. i! ! ! n~?~v0f1J~rw ,J---1-I/""71--P p 36"¢- PILES 

:!";,~~; ~:~,;;;';;,";:,:;o:;oo. ,.. .. ,.... 00

';;;;. ~ ';;;;,'" "' ~ '~"~7cccc'~ ~~:,~:." '" ~ "--
Poe 

5
+

16
.
00 

Elev 11 0.28'± ,/,,;·· & 1 0' X 8' RCB 

/~pprox OG 

--- _... • .--+-TOP OF CAP 

II 

1 
,·~-· 

;_, POC 5+71 .50 ,' '/ 

.. ~~ ---- /,:!(__·' "" "' END RET. WALL No.10, STA 6+41.00= 
I ' . . 

r~WFM~~·~-~~~-~~~~,~A~~~~~~f!~~:~~~~4~·~p~~~e~·~~~3·;-9;··~~~~;~;;~~~i~~~~~~:~·~~~6.. '~~ a,·-~ 
0 

;;, ~ - - '( - ~ -r--,--$J -~.._ $- ~~- '-A__-4 A A --------_, ,//,_. - ..... , ':!~ I ~ 
, s..,o ' ' ' '~'"-,..-~ -..._,. -l;j:I--A- A .. A ~ _ _ /';_1 '~ o '·~.... -·------ I 
o "' :· ! ';' I ' +2o : ! ' ~ 'IJ- 'P _A- ~ -, -<~ ~ ' I 1 ;, 

1
' ! J ,I l +~o ' ;- ;.--.:p--f _cf\ ~0 -\- ;:., -<: •• ...,._._._. /,~,o;~:;--8 ~- I J"J ~o ;., -<i>-- - <ij>-- _l_G7- I "' 1 ' ! l : +so ~ -/4 \.jJ-- ·+ \ RW 10 LOL ~ .•• ..,__._--,:_;.·.' -\- --Q,_~, :.------- -;__ 

~~~--;---_:_ __ .!,.J¢---- -~---- ~ I i ! i t~7,,104~';:~~T0~~5:==:::i.~F=====+====~~:::~~~: 1'"4 ~ 
g j i ~j s-l.oo +ZO 

0 ~ -~' 

"' ~ 

l 

~ 7 spaces 0. 7,_6 , 

u --.., 1 '-6"'::--~-...-I ~.} o. 
"' _, Typ PCC 5+85.30 __, , , 

I 1.. -('It_. 

NOTEI PLAN "' 
THE CONTRACTOR SHALL VERIFY ALL CONTROLLING FIELD DIMENSIONS *6'=1 '-0" SEE FLARE FOOTING REBAR 
BEFORE ORDERING OR FABRICATING DETAIL ON "RETAINING WALL 
ANY MATERIAL. DETAILS NO. 3 " SHEET 

I O<SOGN STATE OF I ........ OF I 
55 Eom RETAINING WALL NO. 10 ~ 
~o~ .. D~,----~~S~T~R~U~C~T~U~R~E~P~L~A~N~~----4~~ CALIFORNIA 

I ~·DWARD "FRCAOO 
DEOION 

I"EDWARD "'"""" 
STRUCTURES DESICN DETAIL SHEET (ENQLISH) (REV. 09-01-10) 

l l 
ORIGINAL SCALE IN INCHES 
FOR REDUCED PLANS 

DEPARTMENT OF TRANSPORTATION 
DESIGN BRANCH 19 

UNIT: 3621 
PROJECT NUMBER & PHASE: 1200000102 1 CONTRACT NO.: OE3101 I DISREGARD PRINTS BEARING 

EARLIER REVISION DATES -1~11 I 1 3 I 9 I~ I'" _, ,,., .. 
I 
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0 

;o 
~ TOTAL LENGTH MEASURED ALONG RW LOL 473.30' 
~~----------------------------------------------~~~~~~~~~~~~~~~~~~~~~------------------------------------------------------------------~ REGISTERED CIVIL ENGINEER 

w ' 
II 13.00 

....1 H=22 
0 
--' 

ALL PILES 
NOT SHOWN 
FOR CLARITY 

DATUM 
Elev 80.0 

34.00' 
H=18' 

"' " N 
... 0 

0 

> "' " ';: 
w "' 

62.00' 
H=16' 

"' "' 
0 

'"" 0 

;., 

... 0 
0 

> N 

" 'i' w'"" 

... 0 

" > "' OJ N 
+ 

w'"" 

L 
Elev 114.84+ 

EXISTING 30" RCP 

0 

0 
... 0 

" > 0 

" 'l' 
w'"" 

EXPANSION JOINT 
AND WATERSTOP, Typ 

BEG RW NO. 83 6+41.00 LOL END RW NO. 10 
73.86 L t D 51 8+79. 75 

' + 

NOTE: 

48.00' 
H=16' 

THE CONTRACTOR SHALL VERIFY ALL CONTROLLING FIELD DIMENSIONS 
BEFORE ORDERING OR FABRICATING ANY MATERIAL. 

STRUCTURES DESIGN CENERAL PUIN SHEET 

'"" "' 
"' "' 0 0 

> "' 
" 'l' 
w'"" 

8 

48.00' 
H=14' 

"' "' 
'"" "' 0 

" > N 

" '):' 
w "' 

;:: 

"' "' 0 

" > "' " -:: 
w "' 

48.00' 
H=14' 

;, 
"' 
"' "' 0 

" > 0 

" ';: 
w "' 

BOTTOM OF 
FOOTING 

N 

"' ... 
"' 0 0 

> ... 
" 'l' 
w "' 

48.00' 
H=14' 

"' "' 
"' "' 0 

" > "' 
" + 
w "' 

TOP OF FOOTING 

9 

DEVELOPED ELEVATION 
1" = 20' 

EXISTING SOUNDWALL 

1" = 20' No. R 

<D 142.23' 

172.65' 
3 3552.23' 
4 251. 76' 

5 3999.99' 
6 5399.98' 

48.00' 
H=14' 

"' ... 
N 

"' 0 

" > N 

" -:: w"' 

" 24°31'05" 
31 °09'53" 
02° 16'19" 
07°35'20" 
02°59'08" 
05°53'37" 

;;;0 
0 

> "' " "' w <!; 

T 
30.91' 

48.15' 
70.44' 
16. 70' 

1 04.24' 
277.97' 

STATE OF 

<D 
0 
"' 0 

" > 0 

" 'l' 
w "' 

10 

L 
60.87' 

93.91' 
140.85' 

33.35' 
208.44' 
555.46' 

CALIFORNIA 
DEPARTMENT OF TRANSPORTATION 

72'-0" 
H=12' 

TOP Cone 
BARRIER 
(TYPE BOA) 

N 
"' 
"'0 

N " 

> 
" 6 w 

"'0 

N " 

"' > "' 
" 6 w 

"' "' g:: g 
N 

~ * w 

52'-3%" 
H=B' 

"' 0 

N " "' > "' 
" 6 w 

0 

"' ... 
+. 
~a 
~., 

..,,_: 
<X>N 
[E~ 

0 > 
z."! 
ww 

LOL 

~HAND 
~RAILING 

"D" LINE 

VARIES 

Q CONCRETE BARRIER 0 (TYPE BOA) MODIFIED ----l.O/ 
TUBULAR 
LOWER 

"' " 

11 

11+14.30 END RW No. 83 LOL 
42.27' L t "D" 523+50 

1. Top of wall elevations measured along 
retaining wall LOL a locations noted. 

2. All dimensions measured along retaining 
wall LOL. 

3. Underground uti I ities as shown are 
approximate. 

FG 

FG 

RAIL FG 

r-------et==~ 
1' 
z 
8 
"' ~to 

,I .~ 
~::;; 

GEOMEMBRANE 
(GASOLINE 
RESISTANT), 
SEE ROAD PLAN 

TOP OF 
FOOTING 

TYPICAL SECTION 
Sta 6+41.00 TO Sta 8+94.00 

NO SCALE 

LOL "D" LINE 

VARIES 

TOP OF 

,-'-L-.L..._-,F DOTING 

TYPICAL SECTION 
Sta 8+94.00 TO Sta 11+14.30 

NO SCALE 

II P&Q II 

RETAINING WALL NO. 83 
GENERAL PLAN 

CONTRACT NO.: OE3101 '' 
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CURVE DATA 
No. R 

<D 142.23' 
(2) 172.65' 
Q) 3552.23' 
@ 251. 76' 
(2) 3999.99' 

® 5399.98' 

SURVEY CONTROL 

SUHV-20019 

60 D NAIL & CH. "X" 
6.30 Ft Rt "0" LINE 
Sta 518+76.06 
N 2 129 342.918 
E 6 132 176.706 
Elev= 138.11 

" 24°31 '05" 
31 °09'53" 
02°16'19" 
07°35'20" 
02°59'08" 
05°53'37" 

SUHV-20026 ( NOT SHOWN 

60 D NAIL 
41.26 Ft Rt "B" LINE 
Sta 12+49.30 
N 2 129 238.217 
E 6 132 159.184 
Elev= 137.41 

T L 
30.91' 60.87' 

48.15' 93.91' 
70.44' 140.85' 
16. 70' 33.35' 

104.24' 208.44' 
277.97' 555.46' 

BEG RW NO. 83 6+41.00 LOL =END RW NO. 10 
73.86' Lt "D" 518+79. 75 

0 
N 

SUHV-2001 9 

OH SO&E LINE ~~ 
Q' 

N 2 129 342.918 
E 6 132 176.706 
Elev=138.11 

SDG&E 
OH LINE 

NOTE: 
THE CONTRACTOR SHALL VERIFY ALL 
CONTROLLING FIELD DIMENSIONS 
BEFORE ORDERING OR FABRICATING 
ANY MATERIAL. 

STRUCTl.RES FCLNlATION PLAN SHEET (ENGLISH) (AEY. oa-ot-10) 

_...-· 
/ 

/ J 

"0" LINE 
N 03D13' 56" w 

521+00 

P&Q II REGISTERED CIVIL ENGINEER 

END RET. WALL No.B3, STA 11+14.30 
42.27' Lt "D" LINE, Sta 523+50 

AC 

r ~O&EhLI'NE ',------ ----
~ \ ,_, EXISTING SOUNDWALL 

523+00 

:;·;;;;;::::::::::" 

6 

\Z5 

s2z+oocn . .--- -cEP 
-;----- ---,'=. 0 ---~--===---

j~\:: \:/·.·· •• ··.·.·~· .. s~ :GS:~ ;G .•. N ••. : •. _ ••.•.. :·········~· .................................... ·.···:c·?··-·=-~·~········.-·-···::.·-·· -.:-: :--~·-~········~···=········;j·.-·-·····-.--.•... -._-·j· ~~~~--~·j·~· ;~···J·"'· i .. ---;_·C·;-~~-;S~I G:N·--·-·~ ,;.=·:~...-·-·~ =··:··~··=···-··.•·.·=~·_::··.····· •. :•··-.. -•. ,-.•. ·.·.···_······-=-~·· 
DENSE BRUSH 

ORIGINAL SCALE IN INCHES 
FOR REDUCED PLANS 

AC 

---··················· ~-_:... --"'./ . .....-
·················" ---.................... . ....... --:'""- .•.. ----,;a- ... ······ 

DI 

NOTES: 
1. Underground Utilities as shown or-e appr-oximate 

2. ~dicates Bottom of Footing Elevation 
/ 

3. All Piles not shown, see "PILE LAYOUT" sheet 

STATE OF 

CALIFORNIA 
RETAINING WALL No.83 

FOUNDATION PLAN DEPARTMENT OF TRANSPORTATION 

CONTRACT NO.: OE31 01 
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NOTE: 

BEG RET WALL No.83, STA 6+41.00 
= END RET WALL No.10 

73.86' Lt "D" LINE, Sta 518+79. 75 

RW83 LOL 

3'-0" 

H=14' 
48'-o" 

7 SPACES & 6' 
42' 0" 

THE CONTRACTOR SHALL VERIFY ALL CONTROLLING FIELD 
DIMENSIONS BEFORE ORDERING OR FABRICATING ANY MATERIAL. 

STRUCTURES DESICN DETAIL SHEET (ENQLISH) (REV. 09-01-10) 

\ 
c;/ 

)\ \ \ 
EXISTING / \ \ \ 
30" RCP \ \ \ 

\ y) 
'-

#6 X 35'-0" ~ 18 
TOP AND BOTTOM, 
SEE NOTE 5 

II P&Q II 
REGISTERED CIVIL ENGINEER 

LEGEND: 
0 DENOTES 24"(6 PIPE 

PILE 

~ STD PLAN SHEET NO. 
~ DETAIL NO. 

DETAIL A 

=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~N=O~S:C:A~LE~~~~~~~~~~~~~~~~~~~~~~~~~~ DENOTES PREDRILLING PILE LIMITS OF TYPE 1 RETAINING WALL 
62'-on 

H=16' 
48'-0" 

H=14' H=14' 
48'-0" 

=16' 
4B'-o 

3 SPACES 
48'-0" 

SPACES & 7' 0" 6 SPACES & 7'-0" 6 SPACES ~ 7'-0" 

H=14' 
48'-o" 

7 SPACES ~ 6' 
42' 0" 

LIMITS OF TYPE 5 RETAINING WALL 

H=12' 
72'-0" 

42'-o" 

'I 
9 SPACES ~ 7'-4" 

66'-0" 

PLAN 
1 11 = 1 0' 

42'-0" 
3'-0" 

SEE e FOR FOOTING STEP DETAILS (TYP) 
TOTAL 6 LOCATIONS ' 

STATE OF 

CALIFORNIA 
DEPARTMENT OF TRANSPORTATION 

H==S' 
52'-35 .. 

5 SPACES ~ 9'-5" 
47'-1" 

2'-2%" 

END RET. WALL No.83 1 STA 11+14.30 = 
42.27' Lt "D" LINE, Sta 523+50 

42'-0" 

CONTRACT NO.: OE3101 

NOTES: 
1. For- additional detai Is and dimensions 

see "RETAINING WALL DETAILS N0.1" and' 
"RETAINING WALL DETAILS NO. 2" sheets 

2. All dimensions measur-ed along r-etaining 
wall LOL. 

3. For pile data table, see "INDEX TO 
PLANS" sheet. 

4. Underground uti I ities as shown are 
approximate. Contractor to verify 
location prior to pile driving. 
Adjustment of pile locations shall be 
approved by the Engineer. 

5. Reinfor-cement shown is in addition to 
that shown on "RETAINING WALL 
DETAILS NO.1" sheet. 

RETAINING WALL NO. 83 

PILE LAYOUT 

' ' 
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< TOTAL LENGTH MEASURED 0 
0'1~ ' Z, 
""'· ALONG RW LOL = 65.00 "'<~ m ~ ~m 

oO~ 8~m 
oZm m .~ 
a~~ vo 
00~ +Z> 
~ 01 > EXPANSION JOINT ;;!;it:~ 

150 
~~~ m~w 

O~"'m"'~--------,-+------------------1~ 
--~----hL-----,----~ 

TOP OF Cone BARRIER 
(TYPE 736A) 

Elev 141.2 

DATUM 
Elev 110.0 

"A" LINE 

\ 0 0 0 

534 

MIRRORED ELEVATION 
1"=10' 

\ \ .. \.. ·,4 0 

\ \\.. -----?--EXISTING 

\.--\ ~. 
·, 

Elev 139.24 

0 

TRIPLE 8'X7' RCB 

535 

o~------or--~--~ 
\ .•. 

\ ...• 

BEG RW No. 533B (SEE "ROAD PLANS") 
533+99.80 RW No. 533A LOL ···•···· .. ~ END RW No. 533A Sto 534+45.00 LOL= 

---',-----'+--------\·····;,··...,--------f--1-07_._4_8_' _R_+_'_'A_"-534+45.00 

Be ~~·· .. N.th ... 533A 533+80.00 LOL= 
108. 78' Rt "A ..... ··-533+80.00 

···-. 

................ ...................................... 

................... ,,\ 
NOTE: 
THE CONTRACTOR SHALL VERIFY ALL 
CONTROLLING FIELD DIMENSIONS 
BEFORE ORDERING OR FABRICATING 
ANY MATERIAL. 

\ .. \ 

\\ ····-··-·········· ............. . \ 
', 
\ 

. ......................... . ............................ 

·················;·-
535 

5·34 · ....... .\... \ RW 533B LOL 

/// ................ \ ..... RW .. :33_A ... LOL ....... \ ....... ~-EE .. ~-~~-~ .... ~~~-N~ .. . 

i/ / .... ·" ,/ .... "~'-'-==lt::::':.::-1±-=:::::.:.. • ...._. .. ...... 
I ·.._ ......... . 

\ •.•.•...• ~ 

PLAN 
1" = 10' 

II P&Q 

STANDARD PLANS DATED MAY 2006 
A10A ACRONYMS AND ABBREVIATIONS (A-Ll 
A10B ACRONYMS AND ABBREVIATIONS (M-Z) 
A10C SYMBOLS (SHEETS 1 OF 2)) 
A10D SYMBOLS (SHEETS 2 OF 2)) 
A62B LIMITS OF PAYMENT FOR EXCAVATION AND 

BACKFILL - BRIDGE SURCHARGE AND WALL 
B0-3 BRIDGE DETAILS 

RSP B11-56 CONCRETE BARRIER TYPE 736 

~STANDARD PLAN SHEET NO. 

V-DETAIL NO. 

INDEX TO PLANS 
NO. SHEET NAME 

1 • GENERAL PLAN 
2. FOUNDATION PLAN 
3. STRUCTURE PLAN 
4. RETAINING WALL DETAILS NO. 1 
5. RETAINING WALL DETAILS NO. 2 
6. ARCHITECTURAL TREATMENT DETAILS 
7. LOG OF TEST BORINGS 1 OF 2 
B. LOG OF TEST BORINGS 2 OF 2 

QUANTITIES 

II REGISTERED CIVIL ENGINEER 

"A" LINE 

1 08.39' Min TO 

z 
8 
"' "' C> 

VARIES 

TYPICAL SECTION 
NO SCALE 

FROM Sta 533+80 
TO 533+99. BO 

"A" LINE 

?= 
z 
"' :;; 
w 
C> 

TOP OF Ft 

TYPICAL SECTION 
NO SCALE 

FROM Sta 533+99.80 
TO 534+45.00 

LOL 

CONCRETEQ 
BARRIER 0 
(TYPE 736A) 

Ret WALL® 
TYPE 1 

io _, 

LOL 

CONCRETEQ 
BARRIER V 
(TYPE 736A) 

FG 

io _, 

STATE OF 

CALIFORNIA 
RETAINING WALL NO. 533A 

DEPARTMENT OF TRANSPORTATION GENERAL PLAN 
FOR REDUCED PLANS CONTRACT NO.: OE3101 

STRUCTURES DESIGN CENERAL PLAN SHEET 
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LEGEND: 
BOTTOM FOOTING ELEVATION 

"A" LINE 

533+00 

PCC 

Beg RW No.533A, Sta 533+80.00 LOL= 

108. 78' Rt "A" LINE, Sta 533+80.00 

SURVEY CONTROL 

SUHV-800 

FND PK/Tfn/ AC Shdr 
94.41 Ft Rt l Route 5 
Sto 534+24.06 
N 2 130 902.04 
E 6 132 031.57 
Elev= 149.59 

SUHV-413 

FND PK/Tin/ AC Shdr 
95.97 Ft Rt tt. Route 5 
Stc 535+02.87 
N 2 130 977.11 
E 6 132 007.54 
Elev= 151.28 

STRUCTl.RES FCLNlATION PLAN SHEET (ENGLISH) (AEY. oa-o1-101 

534+00 

533+99.80 

HEAD WALL 

535+00 

SUHV-800 
N 2 130 902.04 

E 6 132 031.57 
Elev= 149.59 

PCC 

BEG RW No. 533B (SEE "ROAD PLANS") 
END RW No. 533A Sto 534+45.00 LOL= 
107 .48' Rt "A" 534+45.00 

PCC 

SUHV-413 
N 2 130 977.11 

E 6 132 007.54 
Elev= 151.28 

ORIGINAL SCALE IN INCHES 
FOR REDUCED PLANS 

536+00 537+00 

STATE OF 

CALIFORNIA 
DEPARTMENT OF TRANSPORTATION 

II 
PIQ 

538+00 

END RET. WALL No.533, STA 538+40.10 = 

99.58' RT "A" LINE, STA 538+40.00 

PCC 

REGISTERED CIVIL ENGINEER 

{ ROUTE 5 

539+00 

NB Route 5 
To Los Angeles 

RETAINING WALL NO. 533A 
FOUNDATION PLAN 

CONTRACT NO.: OE31 01 I I 

s135623
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Figure A-8
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LENGTH 
DESIGN HEIGHT, H 

Sta 533+80.00 
Elev 148.31 

Approx OG 

----~-

I I I 

TOTAL LENGTH 
MEASURED ALONG RW LOL 65.00' 

19' 9%" 
6' 0" 

TOP Cone BARRIER 
~ (TYPE 736A) 

~ ~ ~ Sta 533+99.80 ~ Sta 534+20.00 Sta 534+40.00 
EXPANSION (80-3YB0-3\ /Eiev 148.75 / Elev 149.22 Elev 149.68 
JOINT -~\ 

~--~----~=:~:=~_jr-\----~~~-;~---------------------------/~~~----------------------/~~L-l~ ~7:v5;:;~~-00 

-r--- ~ 
-------------- _____ .Q_ ______________________ _ 

TOP OF FOOTING -tl\~~============t--"-----__ -_-l-----------_-__ -_-__ -__ -_--/-/-~---__ -___ --_j ________________________ ---{-------rvJ~j~~SION ~ 
I 

~WEAKENED PLANE JOINT 

533+99.80 RW No. 533A LOL 

---~ ~ ~ ~ ~ _: ~ ~ ~: ~--:: ~--:: ~--:: ~- -~ -:-_·.:_ -:-_·.:_ -:-_·.:_ -:-, --! \ BOTTOM OF CAP 

i i i ~ i i i • '--1---t-- BOTTOM OF FOOTING 

I I I I 
~ 36"!21 CISS PILE Typ 

l __________ _j l __________ _j L __________ J I 

L __________________________________________ I '-----------137.90± 
TOP OF EXISTING 
TRIPLE 8'X7' RCB 

ELEVATION 

BEG RW No. 533B (SEE "ROAD PLANS") 

END RW No. 533A Sta 534+45.00 LOL= 
107 .48' Rt "A" 534+45.00 

'. 
5'-0" tBe;eOJ!9L~RW~N!!!o"-,. ;;"5~3"!3A'::-!;5':"3;!'3+?8::'0:C.O"'O"--"L;,O:::L= \ ~ \\ v 08.78' Rt "A" 533+80.00 M 

1 

, 

-.---.------'-\ \ ).____ 

RW 533A LOL \ r \ I 
in 

0 
' . 

' ;., ... 
80 

!1 

NOTE: 
THE CONTRACTOR SHALL VERIFY ALL 
CONTROLLING FIELD DIMENSIONS 
BEFORE ORDERING OR FABRICATING 
ANY MATERIAL. 

\ 

r I ' \ 

\ 

534+00 : \ 
I 

\ 

Q;_ PILE \ 

PLAN 

\ ' 7 
"' I ' 0 

\ (1\ ;., ' "' 
\ y "' +40 ' ;., 

\ : 
', I 
\ ' ' 

\ Q;_ PILE 

', 

OISTI COUNTY I ROUTE I T<l'T",,'t'~ ISH.'<::T 

1 2 I ORA I 5 I I I 

II II 
PIQ X 

REGISTERED CIVIL ENGINEER DATI ~c :St~~\ 

'"'" PLANS APPROVAL DATE &130/13 l..._,lf--

1 ~.,·:co"'"'""""''"' "' '"'""' : :;:~:~-""" /.. ·;g 1-" "'" be ruponsfbl• for tM QCCU'tiQ' ~ ~:: -·· •• ~A' 
f1f •lectronlc copies uf this "'---"'" ""~·~ 

I I I 1111 

CONCRETE STRENGHT AND TYPE LIMITS 
NO SCALE 

LEGEND -

Str-ucTural Concrete (Retaining Wall) 

11111111111 StrucTural Concrete (Retaining Wall f'c 4000 psi) 

I 
+Jo 

STATE OF 

CALIFORNIA 
~'DWARD UERCADO ~<' t nu"" 

I H.B. I FS I DuJCKA 

I ........ OF I I 55~ RETAINING WALL NO. 533A I~ 
DESIGN BRA~~~""19 ~!!...J--..:.:.::..:...::::S:.::T:.:.:.:R..=U:....C....:T:.:.U.:.:R:.::E=.._P..:.:L:...:A:.....::...._N=-=..:..::..::. __ --I~ 

I O<S>GN 

STRUCTURES DESIGN DETAIL SHEET (ENQLISH) (REV. 09-01-10) 

l 

"EDWARD UERCADO I WIN 

l 
ORIGINAL SCALE IN INCHES 
FOR REDUCED PLANS 

DEPARTMENT OF TRANSPORTATION 

UNIT: 3621 
PROJECT NUMBER & PHASE: 1200000102 1 

I'" ., 
CONTRACT NO.: OE3101 I DISREGARD PRINTS BEARING 

EARLIER REVISION DATES -~ I•' ' 3 I 8 < 

l 
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Boring Logs for RW 10 

 

- Boring/CPT Location Map 
- Boring Logs 
- CPT Logs 
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DRILL RIG
Mayhew 1000 with 4-7/8-in. tricone bit

92

- stiff; olive mottled with black; PP=1.5 tsf.

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
~127.8 ft MLLW

22.0 ft on 1-14-11
DURING DRILLING AFTER DRILLING (DATE)
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PP =
1.5

- very stiff; no cementation; PP=2.5 tsf. PP =
2.5

UC =
3.5

Lean CLAY (CL); medium stiff; olive; moist; few SAND;
mostly fines; weak cementation.

ASPHALT.

6
7
8

CLAYEY GRAVEL (GC); medium dense; olive brown;
moist; mostly fine GRAVEL; little SAND; some fines.

S03

S02

S01

012
12
12

3
5
9

WA: 34%<#200 sieve

C
WA: 91%<#200 sieve

CR

Hand auger to 5 ft

S04

31

REPORT TITLE
BORING RECORD

Remarks

PROJECT NO.
0E3101
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DIST.
12

SHEET
1  of  3

(continued)

SANDY lean CLAY (CL); stiff; dark olive gray; moist; few
fine GRAVEL; some SAND; mostly fines; PP=1.2 tsf.

SPT HAMMER TYPE
Automatic; 140 lb, 30-inch drop

R
Q

D
 (%

)

ROUTE
I-5

DESCRIPTION

S
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HOLE ID
R-11-001
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DRILLING CONTRACTOR
C&L Drilling

S
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e 
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n

M
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BOREHOLE LOCATION (Offset, Station, Line)
~445.30' Lt  Sta ~517+25.50"A" Line

.

BOREHOLE DIAMETER
4-7/8

TOTAL DEPTH OF BORING
51.5 ft

SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), SPT (1.4")

HAMMER EFFICIENCY, ERi
71%

BEGIN DATE
1-13-11

COMPLETION DATE
1-14-11

HOLE ID

R-11-001
LOGGED BY
EJ. Jeon

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129186.8 ft / 6131886.4 ft  NAD83

BRIDGE NUMBER
55-1104

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

DATE
6-10-11

PREPARED BY
EJ. Jeon

C
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GROUNDWATER
READINGS

COUNTY
ORA

BOREHOLE BACKFILL AND COMPLETION
Backfilled with cement grout
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P
5
6

3
6
6

3
3
5

PI
LL=49, PI=39

WA: 87%<#200 sieve
C, PI
LL=43, PI=27
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S05 0
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S10
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SHEET
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(continued)

ROUTE
I-5

DESCRIPTION
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- few SAND.

SANDY lean CLAY (CL) (continued).

M
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s

PP =
1.3

PP =
1.5

UC =
1.4

PP =
1.5

PP =
1.3

UC =
0.9

PP =
1.2

BRIDGE NUMBER
55-1104

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

DATE
6-10-11

PREPARED BY
EJ. Jeon
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PP =
1.5

C
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in
g 

D
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th

Bottom of borehole at 51.5 ft bgs
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HOLE ID
R-11-001

S
he

ar
 S

tre
ng

th
(ts

f)

DESCRIPTION

ROUTE
I-5

DATE
6-10-11

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

BRIDGE NUMBER
55-1104

DIST.
12
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BORING RECORD
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- dark grayish brown; few SAND; PP=1.25 tsf.

98

97

2
4
4

2
3
4

2
2
2

WA: 69%<#200 sieve

PP =
1.75
UC =
0.8

Lean CLAY (CL); stiff; olive and very dark gray; moist;
trace white mineralization; (FILL).
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PP =
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WA: 86%<#200 sieve

PP =
0.5-1.5

PP =
1.25

UC =
1.2

S06

S05

S04

S03

S02

S01

C, PI

WA: 86%<#200 sieve
C, PI
LL=47, PI=30

CR

Hand auger to 5 ft
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LL=37, PI=21
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REPORT TITLE
BORING RECORD

BRIDGE NUMBER
55-1104

- medium stiff to stiff; PP=0.5-1.5 tsf.

DIST.
12

(continued)

ROUTE
I-5

DESCRIPTION
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HOLE ID
R-11-002

B
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PROJECT NO.
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GROUNDWATER
READINGS

HAMMER EFFICIENCY, ERi
74%

DRILLING CONTRACTOR
Crux Subsurface, Inc.

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

HOLE ID

R-11-002
BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129285.3 ft / 6131977.7 ft  NAD83

LOGGED BY
D. Orris

BEGIN DATE
1-13-11

BOREHOLE BACKFILL AND COMPLETION
Backfilled with cement grout

SPT HAMMER TYPE
Manual; 140 lb, 30-inch drop

DRILL RIG
Burley 4000 with HWT Chevron Advancer

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
~116.5 ft MLLW

22.0 ft on 1-14-11
DURING DRILLING AFTER DRILLING (DATE)

- trace roots, trace white mineralization; PP=1.25 tsf.

- stiff; very dark grayish brown; PP=1.75 tsf;
(ALLUVIUM).

COMPLETION DATE
1-13-11

DATE
6-10-11

PREPARED BY
EJ. Jeon

C
as

in
g 

D
ep

th
D

ril
lin

g 
M

et
ho

d

R
ec

ov
er

y 
(%

)

COUNTY
ORA

BOREHOLE DIAMETER
4.5 in
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TOTAL DEPTH OF BORING
41.5 ft

SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), SPT (1.4")

BOREHOLE LOCATION (Offset, Station, Line)
~345.41' Lt  Sta ~518+22.29"A" Line
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asphalt and rock fragments.
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GROUNDWATER
READINGS

BOREHOLE BACKFILL AND COMPLETION
Backfilled with grout

SPT HAMMER TYPE
Automatic; 140 lb, 30-inch drop

DRILL RIG
Mayhew 1000 with 4-7/8-in. tricone bit

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
~134.2 ft MLLW

DURING DRILLING
Not measured

AFTER DRILLING (DATE)
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SANDY lean CLAY with GRAVEL (CL); very stiff; olive;
moist; few coarse to fine GRAVEL; little fine SAND;
moderate cementation; GRAVEL consists of asphalt
fragments; PP=3.0 tsf.

CLAYEY SAND with GRAVEL (SC); GRAVEL consists of
asphalt and rock fragments.

ASPHALT (10 in.) [FILL].

S01

9
15
18

15
16

13/3"

Encounter and break concrete
storm drain (Caltrans error on
drainage map).  Lose circulation.
Abandon hole.

S02 was pushed with rig.

Hand auger only to 4.5 ft due to
asphalt and gravel.
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Remarks
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Project Name: I-5 / SR-74 Interchange
Project Number: 30989830, TO 59030

Project Engineer: FM
LOCATION INITIAL CONDITION
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R-11-001 5~50 7.3 430 396 165

R-11-001 1 6.0 CL 30.7 119.8 91.7 90.7 done 6.9

R-11-001 4 15.0 GC 33.9

R-11-001 7 25.0 CL 26.4 121.6 96.2 43 27 0.39 87.1 done 1.79

R-11-001 9 35.0 CL 29.3 121.4 93.9 49 30 0.34 2.95

R-11-002 5~40 7.2 350 471 330

R-11-002 4 11.5 CL 26.6 123.2 97.3 47 30 0.32 85.9 done 1.63

R-11-002 5 15.0 CL 86.4

R-11-002 6 16.5 CL 26.2 123.5 97.9 37 21 0.49 69.3 done 2.47

R-11-002 8 25.0 CH 32.3 119.3 90.2 56 36 0.34

R-11-002 10 35.0 CL 47 28

R-10-007 5~45 7.4 430 1349 345

Santa Ana Geotechnical Laboratory Testing Summary

CORROSIVITY

INDEX

Gradation

(SNA)
index summary (6/00)  

!Summary I5&SR74 IC report.xls 
6/8/2011 URS
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LIQUID LIMIT(%) 

BORING No. SAMPLE No. DEPTH (ft .) 
WATER 

LL PI 
DESCRIPTION I CLASSIFICATION 

CONTENT(%) 

R-11-001 7 25.0 26.4 43 27 Dark gray Clay (CL) 

Project Name: 1-5 & SR-74 IC PLASTICITY CHART 

Project Number: 30989830 
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LIQUID LIMIT(%) 

BORING No. SAMPLE No. DEPTH (ft .) 
WATER 

LL PI 
DESCRIPTION I CLASSIFICATION 

CONTENT(%) 

R-11-001 9 35.0 29.3 49 30 Olive gray Clay (CL) 

Project Name: 1-5 & SR-74 IC PLASTICITY CHART 

Project Number: 30989830 
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LIQUID LIMIT(%) 

BORING No. SAMPLE No. DEPTH (ft .) 
WATER 

LL PI 
DESCRIPTION I CLASSIFICATION 

CONTENT(%) 

R-1 1-002 4 11 .5 26.6 47 30 Very dark grayish brown Clay (CL) 

Project Name: 1-5 & SR-74 IC PLASTICITY CHART 

Project Number: 30989830 
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LIQUID LIMIT(%) 

BORING No. SAMPLE No. DEPTH (ft .) 
WATER 

LL PI 
DESCRIPTION I CLASSIFICATION 

CONTENT(%) 

R-1 1-002 6 16.5 NA 37 21 Olive brown sandy Clay (CL) 

Project Name: 1-5 & SR-74 IC PLASTICITY CHART 

Project Number: 30989830 
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0 10 20 30 40 50 60 70 80 90 100 110 

LIQUID LIMIT(%) 

BORING No. SAMPLE No. DEPTH (ft .) 
WATER 

LL PI 
DESCRIPTION I CLASSIFICATION 

CONTENT(%) 

R-11-002 8 25.0 32.3 56 36 Olive brown Clay (CH) 

Project Name: 1-5 & SR-74 IC PLASTICITY CHART 

Project Number: 30989830 

@BCL@84076249.xls URS 
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LIQUID LIMIT(%) 

BORING No. SAMPLE No. DEPTH (ft .) 
WATER 

LL PI 
DESCRIPTION I CLASSIFICATION 

CONTENT(%) 

R-11-002 10 35.0 34.8 47 28 Olive gray Clay (CL) 

Project Name: 1-5 & SR-74 IC PLASTICITY CHART 

Project Number: 30989830 
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CORROSIVITY TEST ANALYSIS

Project Number: Boring No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. s39

Air Dried Mass Container + Wet Soil (g), M1 219.78

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 198.1

Mass Container (g), M3 113.5

Water Content, w (%) 25.63

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.30

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 21.2 Celsius

Sulfate Content: 

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: 

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

1

3

217.14 230.82

15

396

79.2

89.2

CL

151.03 151.03 151.03

359.16 368.17 381.85

15

151.03

208.13 248.25

5 ~ 50

composite

430

124.73

399.28

122.85

396
52

455440

79.2

455

79.2

430

430
86.1 90.3

124.73

128.56

560

260.04

124.73

135.31

79.2

440

124.73

130.13

79.2

65.2

30989830

254.86 247.58253.29

R-11-001

0 10

TJO

I-5 & SR-74 IC

FM

YS 2/15/2011

165

11

560

SNA (2007) @BCL@840FC8D6.xls URS



CORROSIVITY TEST ANALYSIS

Project Number: Boring No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. s10

Air Dried Mass Container + Wet Soil (g), M1 200.91

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 175.65

Mass Container (g), M3 84.04

Water Content, w (%) 27.57

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.20

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 21.2 Celsius

Sulfate Content: 

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: 

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

1

3

394.48 408.19

15

471

79.2

95.1

CL

155.75 155.75 155.75

540.32 550.23 563.94

15

155.75

384.57 420.51

5 ~ 40

composite

350

130.40

576.26

139.41

471
77

365350

79.2

365

79.2

360

360
92.8 99.1

130.40

139.57

350

274.03

130.40

143.63

79.2

350

130.40

147.37

79.2

87.8

30989830

277.77 269.81269.97

R-11-002

0 10

TJO

I-5 & SR-74 IC

FM

YS 2/15/2011

330

22

350

SNA (2007) @BCL@840F6B0C.xls URS



Description:

Boring No.: Liquid Limit % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index % Strain for Saturation 0.42 %

Depth ( ft | m) 6.5 1.98 Fines Content 90.7 % Water added at 67 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 30.7 119.8 18.82 91.7 14.40 97.1 0.87 0.938 2.38
Final 30.5 122.6 19.27 94.0 14.76 101.9 0.82 0.915 2.32

Project Number:
Test Start Date:

SUBMITTED BY:

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I-5 & SR-74 IC

R-11-001
2

Light olive brown Clay (CL)

2/9/2011
30989830

Water 
Content 

(%)

2.416 6.137

0.0

5.0

10.0

15.0

20.0
100 1000 10000 100000

Ve
rt

ic
al

 S
tr
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n 

(%
)

Consolidation Stress (psf)

Con I5 SR74 R11001 006.xls



Project Number: Boring No.: R-11-001

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 135.29
Mass of Dry Specimen, M5 (g) 103.50

Nominal Measured x Specimen Height, H (in) 0.938
Nominal x Measured Specimen Diameter, D (in) 2.416

Area of Specimen, A (in^2) 4.584
Volume of Specimen, V (cc) 70.50

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 119.8

Dry Unit Weight, DUW (pcf) 91.7
Void Ratio 0.842 0.870 0.824

Degree of Saturation, S (%) 97.1
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO
TJO

0.917
Initial Final

Final

0.031

370.52

cp5
163.51
163.37

Specimen Analysis Initial Trim Initial Spec.

R21

2

6.5

Light olive brown Clay (CL)

30989830

0.14

352.25
216.96
135.29

351.85

XXXXX s29
447.84 135.29 260.01

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

0.915

378.94 103.50 228.69
139.33 XXXXX 126.02

135.07
103.50 103.50

30.72 30.51

0.919
0.913
0.917

0.938 0.915
0.023

c33

93.0 94.0

4.584 4.584
70.50 68.75

0.938

0.910

28.76

I-5 & SR-74 IC

FM

C-6

0.942
0.941

0.936
0.938
0.935

2.416 2.416

135.29

0.420

93.9 101.9

TJO
2/9/11

0.907
0.946

122.6

0.18
135.07

2.75 2.75
119.8

Con I5 SR74 R11001 006.xls Page 1



Project Number: Boring No.: R-11-001

Project Name: I-5 & SR-74 IC Sample No.: 2

Project Engineer: Apparatus No.: Depth (ft): 6.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:0.3179

670

End of Duration

0.2043
0.2314
0.2623
0.2914

44296

Vertical Strain (%)Dial Reading (in)

323

67
150

0.3489

0.0130
0.0164
0.0144
0.0103
0.0079
0.0063

22137

30989830

3/2/11

22137
5517

-0.02

End of Duration End of Increment

0.3488 0.3489
0.0000
0.0003

1362
2747
5517
11057

C-6

0.9380.3489

FM

End of Increment

0.2880

1362
323
67

0.3160

0.1970
0.2435
0.1974

0.3459

0.2475

0.3479

0.3179

0.3426
0.0054
0.0079
0.0099

0.3480
0.3460
0.3426

0.0053

9.42
14.44

0.00
-0.03
-0.02
0.05

-0.01
0.06
0.27
0.97

2.74
5.70

2.66
5.43

0.3153
0.2855

0.3344

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3338
0.27
1.03

0.0011
0.0024
0.0038

5.46

9.85

2.74

14.40

8.39

TJO

Normal Stress 
(psf)

Compressibility 
Correction (in)

13.87
11.42

Con I5 SR74 R11001 006.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-001

Project Name: I-5 & SR-74 IC Sample No.: 2
Project Engineer: FM Depth (ft): 6.5

Apparatus No.: C-6 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.938 0.3489 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 67 0.938 0.3489 XXXXX XXXXX XXXXX 0.3489 0.0000 XXXXX XXXXX XXXXX
1 0.06 150 0.939 0.3489 0.3488 0.3488 0.3488 0.3489 0.0003 XXXXX XXXXX XXXXX
2 0.25 323 0.939 0.3489 0.3484 0.3482 0.3479 0.3480 0.0011 XXXXX XXXXX XXXXX
3 0.50 670 0.939 0.3480 0.3467 0.3463 0.3459 0.3460 0.0024 XXXXX XXXXX XXXXX
4 1.0 1362 0.940 0.3460 0.3446 0.3436 0.3426 0.3426 0.0038 XXXXX XXXXX XXXXX
5 1.0 2747 0.936 0.3426 0.3411 0.3378 0.3344 0.3338 0.0054 6.00 0.007 0.072
6 4.0 5517 0.926 0.3338 0.3318 0.3239 0.3160 0.3153 0.0079 12.00 0.004 0.035
7 4.0 11057 0.906 0.3153 0.3128 0.3004 0.2880 0.2855 0.0099 16.00 0.003 0.025
8 8.0 22137 0.877 0.2855 0.2831 0.2653 0.2475 0.2435 0.0130 22.00 0.002 0.017
9 16.0 44296 0.847 0.2435 0.2408 0.2189 0.1970 0.1974 0.0164 25.00 0.001 0.014
10 -16.0 22137 0.868 0.1974 0.1994 XXXXX XXXXX 0.2043 0.0144 XXXXX XXXXX XXXXX
11 -12.0 5517 0.906 0.2043 0.2081 XXXXX XXXXX 0.2314 0.0103 XXXXX XXXXX XXXXX
12 -4.0 -1.0 1362 0.945 0.2314 0.2328 XXXXX XXXXX 0.2623 0.0079 XXXXX XXXXX XXXXX
13 -1.50 323 0.980 0.2623 0.2629 XXXXX XXXXX 0.2914 0.0063 XXXXX XXXXX XXXXX
14 -0.250 -0.060 67 1.012 0.2914 XXXXX XXXXX XXXXX 0.3179 0.0053 XXXXX XXXXX XXXXX
15 67 XXXXX 0.3179 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11001 006.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..:3:..::0.:...98::..:9:..:8:..::3.:..0 ___ _ 

Boring No.: _R_-_11_-_00_1 ___ _ 

Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:24:52 0 0.00 0.3489 

0.02 0.13 0.3488 

0.05 0.22 0.3488 

0.10 0.32 0.3488 

0.20 0.45 0.3488 

0.50 0.71 0.3489 

1.00 1.00 0.3489 

1.50 1.22 0.3489 

swelling 2.00 1.41 0.3489 

0.3500 

0.3495 

~ 0.3490 

en 
c 
'6 0.3485 (1j 
(]) 

0:: 

"'ffi 0.3480 0 

0.3475 

0.3470 

0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: _ __;__ Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 150 Zero Reading: 0.3489 

0.3495 1--+--+-1------1-----~-+------1 

0.34 70 t:;::~;;:;:t::::t==;::;:::::::;::;:::±;::;:::::::;::;:::;:;::::;::t:t;:::::::::::l 
0.00 

do= 0.3488 

d90= __ _ 

d100 = 0.3488 

df= 0.3489 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

150 = min 

100 1000 

log time 

d50 = 0.3488 

!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-001 

Date: 9-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 
10:25:31 0 0.00 0.3489 

0.02 0.13 0.3482 

0.05 0.22 0.3481 

0.10 0.32 0.3480 

0.20 0.45 0.3479 

0.50 0.71 0.3479 

1.00 1.00 0.3479 

1.50 1.22 0.3479 

2.00 1.41 0.3479 

swelling 3.0 1.73 0.3480 

0.3500 

0.3495 

E. 0.3490 

en 
c 
'6 0.3485 (1j 
Q) 

a: 
ro 0.3480 0 

0.3475 

0.3470 

0.01 0.1 

C6 15 SR74 R11001 006 

for ASTM D2435, method B 

Apparatus No.: C-6 Stage Number: 2 Curves by: TJO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 323 Zero Reading: 0.3489 

0.3500 r---+--+----1-------.----~-+-----, 

0.3495 t---+--+---1------1-----+-+-----1 

:£ 0.3490 t---+--+---1-----t-----+-+-----t 

O"l 
c 
'g 0.3485 t---+--+---lr-------1-----+-+-----1 
Q) 

a: 
ro 
o o.348o ~~'~,~~~~;::;;;-z~=t:====+t===~ 

0.3475 l---+--+-----1f-------l-----t-+------l 

0. 34 7 0 L.J...L...L..'+'-''-+-''-'-ii-'-'-'-''-'-'-'-'....L-I-'-'-'-'-'-'-'-'....L-L .............................................. 

0.00 

do= 0.3484 

d90 = ---
d100 = 0.3479 

df= 0.3480 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = 0.3481 

!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0-'-98.:....;9;._8_3_0 ___ _ 

Boring No.: ..;..R.;...-.:....;11.;...-.:....;00.;...1'------

Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:28:17 0 0.00 0.3480 

0.02 0.13 0.3465 

0.05 0.22 0.3464 

0.10 0.32 0.3463 

0.20 0.45 0.3462 

0.50 0.71 0.3461 

1.00 1.00 0.3460 

1.50 1.22 0.3460 

2.00 1.41 0.3459 

4.0 2.00 0.3459 

6.0 2.45 0.3459 

swelling 7.0 2.65 0.3460 

0.3500 

0.3490 

c 
r:n 0.3480 
c 
-o ro 
(]) 

a: 0.3470 
7il 
0 

0.3460 

0.3450 

0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 3 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 670 Zero Reading: 0.3489 

0.3500 .----+--+-----il--------,-------r-+------, 

0.3490 t---+--t-----il---------l------+-+-----1 

c 
~ 0.3480 t---+--t-----tl---------l------+-+-----1 
c 
'6 ro 
(]) 

a: 
7il 0.3470 1---+--+-----t------t------+-t-----l 
0 r----1--+---+----~-+--·-----·--t-+-----i 

r,~-+~r-,_------~------+-t------4 

........ 
0.3460 

0. 3450 L...I..JL....L...J .......... '-+-'-'-f_......._......._......._._..-o-L_._._._._._. .......... ....L...L...Lf'-............................... .o...J 

0.00 

do= 0.3467 

d90 = 190 = ---
d100 = 0.3459 

df= 0.3460 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.3463 

150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....:;3...:..0.:..98~9;..;;8...:..3...:..0 ___ _ 

Boring No.: ...:..R.:....-.:..11.:....-...:..00.:....1;__ __ _ 

Date: 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:35:30 0 0.00 0.3460 

0.02 0.13 0.3443 

0.05 0.22 0.3440 

0.10 0.32 0.3439 

0.20 0.45 0.3437 

0.50 0.71 0.3434 

1.00 1.00 0.3432 

1.50 1.22 0.3431 

2.00 1.41 0.3430 

4.0 2.00 0.3428 

6.0 2.45 0.3428 

10.0 3.16 0.3427 

16.0 0.3426 

30 0.3426 

60 0.3426 

91 0.3426 

0.3460 

0.3450 

;§: 0.3440 

0"> 
c 
'6 0.3430 ro 
(]) 

0:: 

ra 0.3420 0 

0.3410 

0.3400 

0.01 0.1 

C615 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 4 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 1362 Zero Reading: 0.3489 

0.3460 ...--+--+---lr-------,-------.-+------, 

0.3450 1----+--+---lr---------l-----+-+-----1 

c 0.3440 1---""llr..,_:-+-1----+------+-----+-+------1 
ry, 1----,.,..,:-t----lf------· f---·······-----H------1 
c 1----+-·-1.._ . ·--··-----·-+-1--------1 

'g 0.3430 1----+--+---ll--...-=-...~--+-----+-+------1 
(]) -0:: ra - --·-r-- ·-----+- --- --Hr-----t 

0 0.3420 1----+--+---lr---------t-----+-+------1 

0.3410 1---+--+---lr------1------+-+-----1 

0.00 

do= 0.3446 

d90 = 190 = ---
d100 = 0.3426 

df= 0.3426 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3436 

150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: R-11-001 -------
Date: 9-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 
12:06:59 0 0.00 0.3426 

0.02 0.13 0.3407 

0.05 0.22 0.3404 

0.10 0.32 0.3403 

0.20 0.45 0.3400 

0.50 0.71 0.3396 

1.00 1.00 0.3392 

1.50 1.22 0.3389 

2.00 1.41 0.3387 

4.0 2.00 0.3381 

6.0 2.45 0.3378 

10.0 3.16 0.3372 

16.0 4.00 0.3367 

30 0.3360 

60 0.3353 

120 0.3348 

240 0.3344 

480 0.3341 

1260 0.3338 

0.3440 

0.3420 

~ 0.3400 c 

)? 0.3380 
'6 
(1j 
Q) 

0.3360 a: 
ra 
0 0.3340 

0.3320 

0.3300 

0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 5 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 2747 Zero Reading: 0.3489 

0.3440 r==t=+==t====+=====r:+======l 

0.3400 

c 

:? 0.3380 
-o 
(1j 
Q) 

a: 0.3360 1---+--+-___,f--___ ___, ____ --+-+-----1 
ra 
0 

0.3340 

0.3320 

0.3300 E~El~§~~~3·E=~:··~·~:~~~~~~~f~~~~~~~ 
0.00 

do= 0.3411 

d90= __ _ 

d100 = 0.3344 

df= 0.3338 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

150 = min 

100 1000 

log time 

d50 = 0.3377 

!50= 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: -'3-'-0-=-98:...;9;....;8....:;.3..:..0 ___ _ 

Time 

9:08:16 

0.3300 

0'1 0.3250 
c 
'6 co 
Q.l 

a: 0.3200 
1il 
0 

0.3150 

Boring No.: R-11-001 -------
Date: 10-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3338 

0.02 0.13 0.3312 

0.05 0.22 0.3308 

0.10 0.32 0.3305 

0.20 0.45 0.3301 

0.50 0.71 0.3294 

1.00 1.00 0.3287 

1.50 1.22 0.3282 

2.00 1.41 0.3278 

4.0 2.00 0.3267 

6.0 2.45 0.3259 

10.0 3.16 0.3246 

16.0 4.00 0.3233 

30 0.3213 

60 0.3193 

120 0.3178 

240 0.3169 

480 0.3161 

960 0.3155 

1456 0.3153 

Apparatus No.: C-6 Stage Number: 6 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 5517 Zero Reading: 0.3489 

0.3350 .--+--+--ir-------,------r-+----, 
r---r--~ 1--·-+----~-----jf-------+-+-----l 
··---·-f--· -·- ·------+-----·-·~1-------l 
~·-t-r-·-~·---

0.3300 1---== ....... ~~::+--if-------i------f-+-----1 

c 
~ 0.3250 1--+--+----lf--------1'-------___;;~""r-d-..._-----1 
c 
-o co 
Q.l 
a: co 0.3200 1---+--+----lf--------l--------+-+-----1 
0 

0.3150 1--+--+----lf--------lr--------f-+-----1 

0. 31 00 ._._._._'+'-Y-'.........,f-'-''-'-''-'-''-'-''-'-'--'-'--'-'--'-'--'-'....r.....1....Lf'....L...L ....................... 

0.00 

do= 0.3318 

d90 = 190 = ---
d100 = 0.3160 

df= 0.3153 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

log time 

d50 = 0.3239 

!50= 12.0 min 

0.31 00 L---l.-.l'--o.i.....L..J....i...I....I...L..--L--.1....-i--l...JL..J..J..l.J..__.l....-..I-.L...J.....L..l..J..l.L..-....I.-...l.-J.....J...~u.J....-....l..-...J.....J.....J..l....i...L.U.---l..__..L......l..-L-U..J.J.J 

0.01 0.1 

C6 15 SR74 R11001 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;;3...;;.0_98c:....:9;...;8...;;.3..:..0 ___ _ 

Boring No.: ...:..R..:..-..:..11..:..-..:..00=-1;.__ __ _ 

Date: 11-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:24:37 0 0.00 0.3153 

0.02 0.13 0.3122 

0.05 0.22 0.3118 

0.10 0.32 0.3115 

0.20 0.45 0.3110 

0.50 0.71 0.3101 

1.00 1.00 0.3092 

1.50 1.22 0.3086 

2.00 1.41 0.3080 

4.0 2.00 0.3063 

6.0 2.45 0.3051 

10.0 3.16 0.3031 

16.0 4.00 0.3009 

30 0.2973 

60 0.2933 

120 0.2902 

240 0.2881 

480 0.2868 

960 0.2859 

1520 0.2855 

0.3200 

0.3150 

0.3100 
~ 

c 
;.:::::;. 0.3050 
0"> 
c 
i5 0.3000 co 
Q) 

a: 
(ij 0.2950 

i5 
0.2900 

0.2850 

0.2800 
0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 7 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 11057 Zero Reading: 0.3489 

0.3200 

.. . 
0.3150 

0.3100 

c 
;.:::::;. 0.3050 
0"> 
c 
i5 0.3000 co 
Q) 

a: 
(ij 0.2950 
i5 h-!-!-'· .. 

0.2900 

0.2850 

0.2800 
0.00 1.00 2.00 3.00 4.00 

do= 0.3128 

d90= __ _ 

d100 = 0.2880 

df= 0.2855 

!90 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.3004 

t50 = 16.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....:;3.:...0.:...98;;....;9....:;8.:...3.:...0 ___ _ 

Boring No.: ..;...R.:...-.:...11;_-0.:...0:....1;___ __ _ 

Date: 12-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:45:24 0 0.00 0.2855 

0.02 0.13 0.2823 

0.05 0.22 0.2817 

0.10 0.32 0.2813 

0.20 0.45 0.2807 

0.50 0.71 0.2797 

1.00 1.00 0.2786 

1.50 1.22 0.2778 

2.00 1.41 0.2771 

4.0 2.00 0.2750 

6.0 2.45 0.2733 

10.0 3.16 0.2708 

16.0 4.00 0.2679 

30 0.2631 

60 0.2570 

120 0.2517 

240 0.2483 

480 0.2462 

960 0.2449 

1440 0.2444 

2792 0.2435 

0.2900 

0.2850 

0.2800 

c 0.2750 
-.:::::;. 

0"> 0.2700 
.!;; 
""0 0.2650 co 
(I) 

a: 0.2600 
Cii 
0 0.2550 

0.2500 

0.2450 

0.2400 
0.01 0.1 

C615 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 8 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 22137 Zero Reading: 0.3489 

0.2850 

0.2800 

0.2750 
c 
~ 0.2700 
c 
'g 0.2650 
(I) 

a: 
(ij 0.2600 

0 
0.2550 

0.2500 

0.2450 

Curves by: T JO 

0.2400 

0.00 1.00 2.00 3.00 4.00 

do= 0.2831 

d90 = t90 = ---
d100 = 0.2475 

df= 0.2435 

10 

Log-Time (min) 

Page 1 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.2653 

t50 = 22.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: -=3...;.0..;;..98;;..:9:....:;8...;.3.;;..0 ___ _ 

Boring No.: ..;..R.;....-.;;..11.:...-.;;..00:...1;__ __ _ 

Date: 14-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 
9:17:42 0 0.00 0.2435 

0.02 0.13 0.2401 

0.05 0.22 0.2396 

0.10 0.32 0.2392 

0.20 0.45 0.2387 

0.50 0.71 0.2378 

1.00 1.00 0.2367 

1.50 1.22 0.2360 

2.00 1.41 0.2353 

4.0 2.00 0.2333 

6.0 2.45 0.2317 

10.0 3.16 0.2293 

16.0 4.00 0.2265 

30 0.2217 

60 0.2152 

120 0.2084 

240 0.2031 

480 0.1998 

960 0.1980 

1402 0.1974 

0.2450 

0.2350 

I o.225o 

0"> 
c 
'6 0.2150 rd 
Q) 

a: 
co 0.2050 i:5 

0.1950 

0.1850 
0.01 0.1 

C615 SR74 R11001 006 

for ASTM D2435, method B 

Apparatus No.: C-6 

Sample No.: 2 

Load (psf): 44296 

0.2450 - ' 
'' -0.2350 ''' ' 

'' 
'' 

c 0.2250 
--:-..;-~ .... : :=::;_ 

0"> '' c 
'6 0.2150 rd 
Q) 

' ' a: 
''' ' co ''' 

i:5 0.2050 '. 

'' 
0.1950 ''' . ' 
0.1850 

0.00 

do= 0.2408 

d90= __ _ 

d100 = 0.1970 

df= 0.1974 

t90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 9 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3489 

- - - -

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.2189 

t50 = 25.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3..;..09_8_:9_8..;..3.;:..0 ___ _ 

Boring No.: -'-R-'--1-'-1-'--0"'-0~1-'-----

Date· 15-F eb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:40:33 0 0.00 0.1974 

0.02 0.13 0.1996 

0.05 0.22 0.1998 

0.10 0.32 0.1998 

0.20 0.45 0.2000 

0.50 0.71 0.2003 

1.00 1.00 0.2006 

1.50 1.22 0.2008 

2.00 1.41 0.2010 

4.0 2.00 0.2014 

6.0 2.45 0.2017 

10.0 3.16 0.2021 

16.0 4.00 0.2025 

30 0.2031 

60 0.2036 

120 0.2040 

240 0.2042 

529 0.2043 

0.2060 

0.2050 

0.2040 

c 0.2030 
-=::;. 

O"l 0.2020 
c 
i5 0.2010 co 
(I) 

a: 0.2000 
(ij 

i5 0.1990 

0.1980 

0.1970 

0.1960 

0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 

Sample No.: 2 

Load (psf): 22137 

0.2050 

0.2040 

0.2030 
c 
~ 0.2020 
c 
'g 0.2010 
(I) 

a: 
(ij 0.2000 

i5 
0.1990 

0.1980 

0.1970 

0.1960 

0.00 

do= 0.1994 

d90= __ _ 

d100 = ---
df= 0.2043 

!90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 10 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3489 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root log time 

d50= __ _ min d50 = ---
!50= min !50= min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ Apparatus No.: C-6 Stage Number: 11 

Boring No.: _R_-_11_-_00_1 ___ _ 

Date· 15-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

17:30:34 0 0.00 0.2043 

0.02 0.13 0.2086 

0.05 0.22 0.2090 

0.10 0.32 0.2092 

0.20 0.45 0.2096 

0.50 0.71 0.2103 

1.00 1.00 0.2111 

1.50 1.22 0.2115 

2.00 1.41 0.2120 

4.0 2.00 0.2131 

6.0 2.45 0.2139 

10.0 3.16 0.2152 

16.0 4.00 0.2165 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 5517 Zero Reading: 0.3489 

0.2350 

0.2300 

c = 0.2250 
(J) 

.!:; 

16 0.2200 
(]) 

0: 

[ii 0.2150 
0 

0.2100 

0.2050 

0.2000 

0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2189 Square Root Time (min o.s) 

60 0.2222 

120 0.2257 

240 0.2287 

480 0.2306 

866 0.2314 

0.2400 

0.2350 

0.2300 

c 
= 0.2250 
(J) 

c 
'6 0.2200 co 
(]) 

a: 
""fij 0.2150 

0 
0.2100 

0.2050 

0.2000 

0.01 0.1 

C6 15 SR74 R11001 006 

do= 0.2081 

d90= __ _ !90 = 

d100 = ---
df = 0.2314 

10 

Log-Time (min) 

Page 1 

min 

100 

square root log time 

d50= __ _ d50= __ _ 

!50= min !50= min 

1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ....;.3_09.:....8:....:9_8_30 ___ _ Apparatus No.: C-6 Stage Number: 12 

Boring No.: ..:...R.:....-..:...11.:....-..:...00'-1'------

Date· 16-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

7:56:54 0 0.00 0.2314 

0.02 0.13 0.2330 

0.05 0.22 0.2332 

0.10 0.32 0.2333 

0.20 0.45 0.2335 

0.50 0.71 0.2340 

1.00 1.00 0.2345 

1.50 1.22 0.2348 

2.00 1.41 0.2351 

4.0 2.00 0.2361 

6.0 2.45 0.2367 

10.0 3.16 0.2378 

16.0 4.00 0.2390 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 1362 Zero Reading: 0.3489 

0.2650 

0.2600 

~ 

:§_ 0.2550 
0"> 
c 
:.g 0.2500 
Q) 

a: 
(ij 0.2450 
i:5 

0.2400 

0.2350 

'' 

'' 

0.2300 
0.00 

' ' 

' ' 

' ' 

' ' 

1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2411 Square Root Time (min o.s) 

60 0.2443 

120 0.2486 

240 0.2538 

480 0.2584 

960 0.2613 

1511 0.2623 

0.2700 

0.2650 

0.2600 
c 
=- 0.2550 
0"> 
c 
'6 0.2500 rd 
Q) 

a: 
(ij 0.2450 

i:5 
0.2400 

0.2350 

0.2300 

0.01 0.1 

C6 15 SR74 R11001 006 

do= 0.2328 

d90= __ _ t90 = 

d100 = ---
df= 0.2623 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50= __ _ 

!50= min 

1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-_11_-_00_1 ___ _ 

Date· 17-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:07:57 0 0.00 0.2623 

0.02 0.13 0.2630 

0.05 0.22 0.2631 

0.10 0.32 0.2631 

0.20 0.45 0.2632 

0.50 0.71 0.2634 

1.00 1.00 0.2637 

1.50 1.22 0.2638 

2.00 1.41 0.2640 

4.0 2.00 0.2644 

6.0 2.45 0.2647 

10.0 3.16 0.2653 

16.0 4.00 0.2661 

30 0.2674 

60 0.2696 

120 0.2728 

240 0.2770 

480 0.2821 

960 0.2865 

1980 0.2895 

2930 0.2905 

4395 0.2914 

0.2950 

0.2900 

~ 0.2850 c 
<=.. 

g' 0.2800 
i5 
co 
(I) 

0.2750 a: 
""fij 

0 0.2700 

0.2650 

0.2600 
0.01 0.1 

C6 15 SR74 R11001 006 

Apparatus No.: C-6 Stage Number: 13 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 323 Zero Reading: 0.3489 

0.2900 

0.2850 

c 

f 0.2800 ~~~~~~~~~~ a: 0.2750 
[ii 

0 

0.

2700 1· :llllilil 0.2650 '' 

0.2600 t±E:~2:~~==:::;=t:::;:::;~~~~==:;:;::8 
0.00 

do= 0.2629 

d90= __ _ t90 = 

d100 = ---
df= 0.2914 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5
) 

square root log time 

min dSO= __ _ dSO= __ _ 

!50= min t50 = min 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit 43 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 27 % Strain for Saturation 3.56 %

Depth ( ft | m) 25.0 7.62 Fines Content 87.1 % Water added at 150 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 24.1 122.4 19.22 98.6 15.49 89.8 0.74 0.949 2.41
Final 21.5 130.1 20.43 107.0 16.81 98.5 0.60 0.875 2.22

Project Number:
Test Start Date:

SUBMITTED BY:

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I-5 & SR-74 IC

R-11-001
7

Dark gray Clay (CL)

2/9/2011
30989830

Water 
Content 

(%)

2.416 6.137

0.0
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15.0

20.0
100 1000 10000 100000
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Project Number: Boring No.: R-11-001

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 139.77
Mass of Dry Specimen, M5 (g) 112.63

Nominal Measured x Specimen Height, H (in) 0.949
Nominal x Measured Specimen Diameter, D (in) 2.416

Area of Specimen, A (in^2) 4.584
Volume of Specimen, V (cc) 71.31

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 122.4

Dry Unit Weight, DUW (pcf) 98.6
Void Ratio 0.769 0.738 0.601

Degree of Saturation, S (%) 89.8
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO
TJO

0.877
Initial Final

Final

0.081

369.47

cp12
164.48
164.34

Specimen Analysis Initial Trim Initial Spec.

R24

7

25.0

Dark gray Clay (CL)

30989830

0.14

357.83
218.06
139.77

354.77

XXXXX s15
400.33 139.77 194.84

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

0.875

346.01 112.63 174.44
139.31 XXXXX 79.68

136.88
112.63 112.63

24.09 21.53

0.874
0.872
0.873

0.949 0.875
0.075

x17

96.9 107.0

4.584 4.584
71.31 65.70

0.949

0.877

26.28

I-5 & SR-74 IC

FM

C8

0.952
0.950

0.949
0.950
0.945

2.416 2.416

139.77

3.557

94.0 98.5

TJO
2/9/11

0.868
0.956

130.1

0.17
136.88

2.75 2.75
122.4

Con I5 SR74 R11001 025.xls Page 1



Project Number: Boring No.: R-11-001

Project Name: I-5 & SR-74 IC Sample No.: 7

Project Engineer: Apparatus No.: Depth (ft): 25.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:0.2853

1362

End of Duration

0.2380
0.2550
0.2735
0.2853

22137

Vertical Strain (%)Dial Reading (in)

670

150
323

0.3600

0.0138
0.0128
0.0099
0.0075
0.0057
0.0044

44296

30989830

3/2/11

5517
1362

0.13

End of Duration End of Increment

0.3647 0.3649
0.0000
0.0003

2747
5517
11057
22137

C8

0.9490.3662

FM

End of Increment

0.2640

323
67

0.3010

0.2221
0.2254

0.3524

0.2250

0.3610

0.3412
0.0068
0.0091
0.0114

0.3600
0.3521
0.3400

13.42

0.65
0.11
0.50
1.16

0.39
1.13
2.12
3.62

6.36
10.06

5.91
9.57

0.2967
0.2593

0.3250

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3230
2.24
3.83

0.0015
0.0031
0.0049

8.06

13.73
13.49

9.17

TJO

Normal Stress 
(psf)

Compressibility 
Correction (in)

12.46
10.92

Con I5 SR74 R11001 025.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-001

Project Name: I-5 & SR-74 IC Sample No.: 7
Project Engineer: FM Depth (ft): 25.0

Apparatus No.: C8 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.949 0.3662 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 150 0.943 0.3662 XXXXX XXXXX XXXXX 0.3600 0.0000 XXXXX XXXXX XXXXX
1 0.25 323 0.948 0.3600 0.3654 0.3651 0.3647 0.3649 0.0003 XXXXX XXXXX XXXXX
2 0.50 670 0.945 0.3649 0.3632 0.3621 0.3610 0.3600 0.0015 0.50 0.088 0.879
3 1.00 1362 0.940 0.3600 0.3580 0.3552 0.3524 0.3521 0.0031 2.00 0.022 0.218
4 1.0 2747 0.933 0.3521 0.3495 0.3454 0.3412 0.3400 0.0049 1.00 0.043 0.429
5 4.0 5517 0.923 0.3400 0.3367 0.3309 0.3250 0.3230 0.0068 1.00 0.042 0.419
6 4.0 11057 0.905 0.3230 0.3177 0.3094 0.3010 0.2967 0.0091 1.00 0.040 0.404
7 8.0 22137 0.879 0.2967 0.2898 0.2769 0.2640 0.2593 0.0114 1.50 0.025 0.254
8 16.0 44296 0.856 0.2593 0.2531 0.2391 0.2250 0.2221 0.0138 2.50 0.014 0.144
9 -16.0 22137 0.872 0.2221 0.2240 XXXXX XXXXX 0.2254 0.0128 XXXXX XXXXX XXXXX
10 -12.0 5517 0.895 0.2254 0.2296 XXXXX XXXXX 0.2380 0.0099 XXXXX XXXXX XXXXX
11 -4.0 -1.0 1362 0.919 0.2380 0.2400 XXXXX XXXXX 0.2550 0.0075 XXXXX XXXXX XXXXX
12 -1.5 323 0.943 0.2550 0.2559 XXXXX XXXXX 0.2735 0.0057 XXXXX XXXXX XXXXX
13 -0.25 -0.06 67 0.960 0.2735 XXXXX XXXXX XXXXX 0.2853 0.0044 XXXXX XXXXX XXXXX
14 67 XXXXX 0.2853 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11001 025.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Apparatus No.: C8 Stage Number: ---Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-_11_-..:..00.:...1 ___ _ 

Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 
10:44:54 0 0.00 0.3662 

0.02 0.13 0.3652 

0.05 0.22 0.3650 

0.10 0.32 0.3649 

0.20 0.45 0.3648 

0.50 0.71 0.3647 

1.00 1.00 0.3647 

1.50 1.22 0.3647 

2.00 1.41 0.3647 

4.0 2.00 0.3649 

swelling 5.0 2.24 0.3649 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 323 Zero Reading: 0.3662 

0.3675 

0.3670 

c 
:.::- 0.3665 
en 
c 
'g 0.3660 
Q) 

0: 
ro o.3655 
0 

0.3645 

0.3640 

0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

Square Root Time (min o.s) 

0.3680 

0.3675 

0.3670 

c 
=- 0.3665 
en 
c 
'6 0.3660 (1j 
Q) 

0: 
10 0.3655 

0 
0.3650 

0.3645 

0.3640 

0.01 

C815 SR74 R11001 025 

0.1 

do= 0.3654 

d90= __ _ 

d100 = 0.3647 

df= 0.3649 

!90 = 

10 

Log-Time (min) 

Page 1 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3651 

!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...:.3..:..09.;..;8:...:9...:.8..:..3.::...0 ___ _ 

Boring No.: R-11-001 -------
Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:49:39 0 0.00 0.3649 

0.02 0.13 0.3629 

0.05 0.22 0.3627 

0.10 0.32 0.3626 

0.20 0.45 0.3624 

0.50 0.71 0.3621 

1.00 1.00 0.3618 

1.50 1.22 0.3617 

2.00 1.41 0.3616 

4.0 2.00 0.3614 

6.0 2.45 0.3613 

10.0 3.16 0.3612 

16.0 4.00 0.3610 

30 0.3609 

60 0.3607 

120 0.3605 

240 0.3604 

480 0.3602 

1340 0.3600 

0.3660 

0.3650 

0.3640 

c 
=- 0.3630 
en 
c 
'6 0.3620 ro 
Q) 

0: 
1ii 0.3610 

0 
0.3600 

0.3590 

0.3580 

0.01 0.1 

C8 15 SR74 R11001 025 

Apparatus No.: C8 Stage Number: 2 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 670 Zero Reading: 0.3662 

0.3650 

0.3640 

~ r-· 
;,§, 0.3630 en ~ .. __ --· 1--
c 
'g 0.3620 
Q) 

0: 

1ii 0.3610 
0 

0.3600 f--· .. i----"' 

r--.. ··-r--.. ~-"'--

0.3590 r----·-r--· .. _ 
·--[--· 

r--·- """'t-"" 

--· 

Curves by: T JO 

.... ~ 

0.3580 

0.00 1.00 2.00 3.00 4.00 

do= 0.3632 

d90 = ---
d100 = 0.3610 

df= 0.3600 

!90 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3621 

!50= 0.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3...:.0..:...98..:...9_8...:.3..:...0 ___ _ 

Time 

9:10:22 

0'1 0.3560 
c 
'6 ro 
Q) 

0: 0.3540 
ro 
0 

0.3520 

Boring No.: _R..:...-1..:...1..:...-0..:...0..:...1 ___ _ 

Date· 1 0-Feb-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3600 

0.02 0.13 0.3576 

0.05 0.22 0.3574 

0.10 0.32 0.3572 

0.20 0.45 0.3568 

0.50 0.71 0.3563 

1.00 1.00 0.3558 

1.50 1.22 0.3555 

2.00 1.41 0.3553 

4.0 2.00 0.3548 

6.0 2.45 0.3546 

10.0 3.16 0.3543 

16.0 4.00 0.3541 

30 0.3538 

60 0.3535 

120 0.3532 

240 0.3528 

480 0.3525 

960 0.3522 

1456 0.3521 

Apparatus No.: C8 Stage Number: 3 Curves by: T JO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 1362 Zero Reading: 0.3662 

0.3600 .---+--+---if-------.-----.,.-+-----, 

0.3580 1----+--+---if--------+------+-+----1 

c " ~ 0.3560 1---+-+~"""'-=lf------i-----+-+----1 
c '6 ._,_ 

~ 0.3540 E=El3E==--~3==~~33;~~;;a 
0 

0.3520 1---+--+--if--------i-----+-+----1 

0. 3500 ,_._._._'+'-~ ........... 1-'-'L....L..JL....L..JL....L..JL....L..JL....L..J .................... -L..J, .......... -'+'-.......................................... 

0.00 

do= 0.3580 

d90 = ---
d100 = 0.3524 

df= 0.3521 

!90 = 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.3552 

t50 = 2.0 min 

0. 3500 l...----l---l._._....L...i...i....U.l...--'--.l.-i-L...L-U.,u__..i...-...L-l..-i...LJ....I..L.I.--....i._....l-..i..-I....U...UJ..--1--L.......L....I....W...L.U..--l....--'-...1-.JL....I....L...LJ.I 

0.01 0.1 

C815 SR74 R11001 025 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-001 

Date· 11-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:26:42 0 0.00 0.3521 

0.02 0.13 0.3486 

0.05 0.22 0.3478 

0.10 0.32 0.3474 

0.20 0.45 0.3468 

0.50 0.71 0.3460 

1.00 1.00 0.3452 

1.50 1.22 0.3447 

2.00 1.41 0.3444 

4.0 2.00 0.3437 

6.0 2.45 0.3434 

10.0 3.16 0.3429 

16.0 4.00 0.3427 

30 0.3423 

60 0.3419 

120 0.3417 

240 0.3410 

480 0.3406 

960 0.3402 

1520 0.3400 

0.3520 

0.3500 

c 0.3480 

= 
~ 0.3460 
i5 ro 
Q) 

0.3440 0: 
ro 
0 0.3420 

0.3400 

0.3380 

0.01 0.1 

C8 15 SR74 R11001 025 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.3500 

0.3480 

~ 0.3460 
'a ro 
Q) 

0: 0.3440 
ro 
0 

0.3420 

0.3400 

C8 

7 

2747 

Stage Number: 4 Curves by: TJO 

Depth (ft.) 25.0 

Zero Reading: 0.3662 

0.3380 g~E~~§~~~3E~~~~~~~~~ 
0.00 

do= 0.3495 

d90 = ---
d100= 0.3412 

df= 0.3400 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.3454 

t50 = 1.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3..:..09'-8....;9_8_30 ___ _ 

Boring No.: ..:..R.;....-1.;....1.;_-0.;....0.;_1 ___ _ 

Date· 12-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:47:34 0 0.00 0.3400 

0.02 0.13 0.3354 

0.05 0.22 0.3344 

0.10 0.32 0.3337 

0.20 0.45 0.3329 

0.50 0.71 0.3318 

1.00 1.00 0.3307 

1.50 1.22 0.3301 

2.00 1.41 0.3297 

4.0 2.00 0.3287 

6.0 2.45 0.3282 

10.0 3.16 0.3277 

16.0 4.00 0.3272 

30 0.3266 

60 0.3261 

120 0.3255 

240 0.3249 

480 0.3243 

960 0.3238 

1440 0.3235 

2792 0.3230 

0.3350 
c 
~ 

O"l 
c 
i5 0.3300 n:l 
Q) 

cc 
co 
0 

0.3250 

Apparatus No.: C8 Stage Number: 5 Curves by: TJO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 5517 Zero Reading: 0.3662 

0.3400 .-----+--+----1-------r------"T-1------, 

0.3350 ' "-
c ' ··-
~ ' O"l ....... c 
i5 

0.3300 !'... 
n:l -........... Q) 

cc -co 
0 

0.3250 
- --· ---------· -·~·--·-

0' 3200 ~...~...o ......... '+"-''-+-''"""--1-'-'-'-'-'-'-'-'....__._._._._._._._._. ......... ..Lf'-..._._ .......................... 

0.00 

do= 0.3367 

d90 = ---
d1 00 = 0.3250 

df= 0.3230 

!90 = 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.3308 

!50= 1.0 min 

0.3200 1....----'----''-'--'-L.J..J..J..L..--'--.L.....I-L...JL..J..LJ..l..__..._..~.-L....O-.L.J...L..U....-..I.-...l-J.....J....I...J.JL.I.L.--L..-'-..J.....J--'-L-U.L--'---'-....L..JL...L..J..J..U 

0.01 0.1 

C8 15 SR74 R11001 025 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: ~3..;;..0:....;98:....;9....;;8..;;..3.:...0 ___ _ 

Boring No.: ..:...R:....;-:....;11.;....-.:...00;...1;__ __ _ 

Date: 14-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:19:49 0 0.00 0.3230 

0.02 0.13 0.3163 

0.05 0.22 0.3152 

0.10 0.32 0.3146 

0.20 0.45 0.3135 

0.50 0.71 0.3115 

1.00 1.00 0.3098 

1.50 1.22 0.3087 

2.00 1.41 0.3079 

4.0 2.00 0.3060 

6.0 2.45 0.3051 

10.0 3.16 0.3040 

16.0 4.00 0.3031 

30 0.3020 

60 0.3009 

120 0.2999 

240 0.2989 

480 0.2980 

960 0.2972 

1402 0.2967 

0.3250 

0.3200 

:§: 0.3150 

Oi 
c 
i5 0.3100 ro 
Q) 

a: 
co 0.3050 0 

0.3000 

0.2950 

0.01 0.1 

C8 15 SR74 R11001 025 

for ASTM D2435, method B 

Apparatus No.: C8 Stage Number: 6 Curves by: TJO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 11057 Zero Reading: 0.3662 

0.3250 

0.3200 ''' 
''' --: 
• c 0.3150 .... .,, 
···' Oi ... ......... 

c .... 
'6 0.3100 

....... 
ro ...... . 
Q) .......... a: 

~'~-·- ........... -· co I I I 1 
.._ 

0 0.3050 -.. . 
.. 

0.3000 1-:-: .:...: .:....: ....___._---l_..__,-----1--.:...----+--.-------1 

0.2950 L....l!... ......... l..o..L...J'4-'~'-'-'~,_._._._.-'-I_._._._. .................... ....L.-I........:.r.. ............................ ......J 

0.00 

do= 0.3177 

d90 = ---
d1 00 = 0.3010 

df= 0.2967 

t90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3094 

t50 = 1.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-_11_--'-00_1 ___ _ 

Date· 15-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:42:40 0 0.00 0.2967 

0.02 0.13 0.2879 

0.05 0.22 0.2866 

0.10 0.32 0.2857 

0.20 0.45 0.2841 

0.50 0.71 0.2813 

1.00 1.00 0.2786 

1.50 1.22 0.2769 

2.00 1.41 0.2756 

4.0 2.00 0.2724 

6.0 2.45 0.2707 

10.0 3.16 0.2688 

16.0 4.00 0.2672 

30 0.2656 

60 0.2641 

120 0.2629 

240 0.2617 

480 0.2607 

960 0.2597 

1395 0.2593 

0.3000 

0.2950 

0.2900 

:§: 0.2850 

01 
c 0.2800 
'6 
(1j 
Q) 0.2750 
0: 
ro 0.2700 0 

0.2650 

0.2600 

0.2550 
0.01 0.1 

C8 15 SR74 R11001 025 

Apparatus No.: C8 

Sample No.: 7 

Load (psf): 2213 7 

0.2950 

0.2900 

c 0.2850 

01 
c 0.2800 
'6 
ro 
~ 0.2750 

ro 
0 0.2700 

0.2650 

0.2600 

'' 

0.2550 
0.00 

do= 0.2898 

d90= __ _ 

d100 = 0.2640 

df= 0.2593 

' ' 

!90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 7 Curves by: TJO 

Depth (ft.) 25.0 

Zero Reading: 0.3662 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.2769 

t50 = 1.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;.3..:..0-'-98'-'9;....:8..:..3..:..0 ___ _ 

Time 

7:59:00 

0.2500 

0.2200 

Boring No.: -'-R;....-1;....1;....-0;;..;0'-'1---

Date· 16-Feb-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2592 

0.02 0.13 0.2515 

0.05 0.22 0.2504 

0.10 0.32 0.2497 

0.20 0.45 0.2484 

0.50 0.71 0.2460 

1.00 1.00 0.2437 

1.50 1.22 0.2421 

2.00 1.41 0.2409 

4.0 2.00 0.2377 

6.0 2.45 0.2357 

10.0 3.16 0.2333 

16.0 4.00 0.2313 

30 0.2290 

60 0.2271 

120 0.2256 

240 0.2244 

480 0.2234 

960 0.2226 

15010 0.2221 

Apparatus No.: C8 Stage Number: 8 Curves by: T JO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 44296 Zero Reading: 0.3662 

0.2600 r-'-.,......_-:-_._---,r-:---;;-----;-------r-'------, .. 
' .. 

0.2500 1-....... ~~1111::, _,_~___,r-,____,:-------t--~---+-'-----i 
.. ""-' 

c ~I I 

~ 0.2400 ~---o-.;--'----f-'-~....:.::!looo..__c:--1--....---+--'-----i 
c ' --iS I I 

ro 
Q) 

0:: I I I ~ 
10 0.2300 !--.;.., ~. -'--~----if----'---'----1--r----t~----i 

0 .. 
~.~~~--+--r~----~~·----~~------4 

0.2200 ~-~......_....,..___,f-_'-------i---;-----t-----i 

.. 
0. 21 00 ......... "+' ........... '-+-''-'-'--'-'-'-' .................... ~ .................. .,.._.. ............................................................ ....... 

0.00 

do= 0.2531 

d90 = ---
d100 = 0.2250 

df = 0.2221 

t90 = 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

log time 

d50 = 0.2390 

!50= 2.5 min 

0.21 00 L..-----l.--I_._...L....I...l...ll.I----JL--J.....J......I-J..J..I..U--.I-..L.-JL....l-l....i....L.J...1.__...L..-_._J.......L..J...J..Ji.LL..--'--'-...L......I.-'-'-.L..L.L.---'----'-.......... ....L.l..I...U 

0.01 0.1 

C8 15 SR74 R11001 025 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_3_0 ___ _ 

Boring No.: _R_-1_1_-0_0_1 ___ _ 

Date· 17-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:10:00 0 0.00 0.2221 

0.02 0.13 0.2241 

0.05 0.22 0.2243 

0.10 0.32 0.2243 

0.20 0.45 0.2244 

0.50 0.71 0.2245 

1.00 1.00 0.2246 

1.50 1.22 0.2247 

2.00 1.41 0.2247 

4.0 2.00 0.2248 

6.0 2.45 0.2249 

10.0 3.16 0.2250 

16.0 4.00 0.2250 

30 0.2251 

60 0.2252 

120 0.2252 

240 0.2253 

566 0.2254 

0.2280 

0.2270 

:§: 0.2260 

0'1 
.£ 
"0 0.2250 ro 
Q) 

0: 
ro 0.2240 0 

0.2230 

0.2220 
0.01 0.1 

C8 15 SR74 R11001 025 

Apparatus No.: C8 Stage Number: 9 Curves by: T JO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 22137 Zero Reading: 0.3662 

0.2280 r---+--+---1------,-------,.-+-------. 

0.2270 1---+--+---l!-------1-----+-+-----1 

c 0.2260 1---+--+---lr---------l-----t-+------1 
'-=-
0'1 
c 

~ 0.2250 §~€1§~~~~~~~~~§1~~~§ 
ro ..., _.. ~-··+------+-----+-41------1 
0 0.2240 1-.:...._•-+-1-+-----+-----+-+------1 

0.2230 t--+--+---lr---------l-----t-+------1 

0. 222 0 .._,__....._~'-+-'L....&....ji-'-''-'--''-'--''-'--'....&...J-'-'-'-'-'-'-L-&-'-l-'-f'-.............................. ...&...J 

0.00 

do= 0.2240 

d90 = t90 = ---
d100 = ---

df= 0.2254 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ~3...;..09.;...8;....;9~8...;..3.;...0 ___ _ 

Boring No.: ..;..R.;...-1.;...1;_-0.;;..0:;_1:__ __ _ 

Date· 17-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

18:36:54 0 0.00 0.2254 

0.02 0.13 0.2302 

0.05 0.22 0.2306 

0.10 0.32 0.2309 

0.20 0.45 0.2314 

0.50 0.71 0.2320 

1.00 1.00 0.2325 

1.50 1.22 0.2328 

2.00 1.41 0.2330 

4.0 2.00 0.2337 

6.0 2.45 0.2340 

10.0 3.16 0.2346 

16.0 4.00 0.2352 

30 0.2359 

60 0.2366 

120 0.2372 

240 0.2376 

480 0.2378 

841 0.2380 

0.2400 

0.2380 

0.2360 
c 
=- 0.2340 
en 
c: 
'6 0.2320 ro 
Q) 

0:: 
ro 0.2300 

0 
0.2280 

0.2260 

0.2240 

0.01 0.1 

C8 15 SR74 R11001 025 

Apparatus No.: C8 Stage Number: 10 Curves by: T JO 

Sample No.: 7 Depth (ft.) 25.0 

Load (psf): 5517 Zero Reading: 0.3662 

0.2400 

0.2380 

0.2360 

0.2340 
.£: 
~ 0.2320 
c: 
'6 0.2300 ro 
Q) 

0:: 

ro 0.2280 

0 
0.2260 

0.2240 

0.2220 -- . 
0.2200 

0.00 1.00 2.00 3.00 4.00 

do= 0.2296 

d90 = 190 = ---
d100= __ _ 

df= 0.2380 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = ---
150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: ..;..R.;...-.;...11.;...-_00_1 ___ _ 

Date· 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:39:03 0 0.00 0.2380 

0.02 0.13 0.2405 

0.05 0.22 0.2409 

0.10 0.32 0.2411 

0.20 0.45 0.2415 

0.50 0.71 0.2420 

1.00 1.00 0.2426 

1.50 1.22 0.2430 

2.00 1.41 0.2433 

4.0 2.00 0.2441 

6.0 2.45 0.2447 

10.0 3.16 0.2455 

16.0 4.00 0.2465 

30 0.2480 

60 0.2498 

120 0.2516 

240 0.2531 

480 0.2540 

960 0.2546 

1530 0.2550 

0.2560 

0.2540 

0.2520 

§. 0.2500 

en 
c: 0.2480 
'6 ro 
Q) 0.2460 
0:: 
ro 0.2440 0 

0.2420 

0.2400 

0.2380 
0.01 0.1 

CB 15 SR74 R11001 025 

Apparatus No.: C8 

Sample No.: 7 

Load (psf): 1362 

0.2560 

0.2540 

0.2520 

c 0.2500 

en 
c 0.2480 
'6 ro 
Q) 

0.2460 0:: 
ro 
0 0.2440 

0.2420 

0.2400 

0.00 

do= 0.2400 

d90= __ _ t90 = 

d100 = ---
df= 0.2550 

10 

Log-Time (min) 

Page 1 

Stage Number: 11 Curves by: T JO 

Depth (ft.) 25.0 

Zero Reading: 0.3662 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50= __ _ 

t50 = min t50 = min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...:;3..:..09:...:8:..:9...:;8..:..30;:...._ __ _ Apparatus No.: C8 Stage Number: 12 Curves by: T JO 

Boring No.: _R_-1_1_-0_0_1 ___ _ Sample No.: 7 Depth (ft.) 25.0 

Date· 19-Feb-11 Load (psf): 323 Zero Reading: 0.3662 

Time Elapsed SQRT Dial 

Time Time Reading 0.2750 r--+--+----1r------,,-------r-+-----, 
(min) (min) (in) 

10:10:24 0 0.00 0.2550 

0.02 0.13 0.2561 
0.2700 

0.05 0.22 0.2563 

0.10 0.32 0.2564 c 

0.20 0.45 0.2565 
0"> 
c 

0.50 0.71 0.2568 
-o 0.2650 (1j 
Q) 

a: 
1.00 1.00 0.2571 ro 
1.50 1.22 0.2573 0 

2.00 1.41 0.2575 0.2600 -
4.0 2.00 0.2580 

6.0 2.45 0.2584 

10.0 3.16 0.2590 0.2550 L....o.-......... +---+~ ........................................ ....&...J ........................................ .......J.4...t....L.-'-'--'-'-..&....l 

16.0 4.00 0.2597 0.00 1.00 2.00 3.00 4.00 

30 0.2609 Square Root Time (min °·5 ) 

60 0.2628 

120 0.2649 

240 0.2671 do= 0.2559 square root log time 

480 0.2690 d90 = --- d50= __ _ \90 = min d50 = ---
960 0.2703 d100= __ _ t50 = min t50 = min 

2080 0.2715 df= 0.2735 

6900 0.2732 

8537 0.2735 

0.2750 

0.2700 
c 

0"> 
c: 
'6 0.2650 (1j 
Q) 

a: 
ro 
0 

0.2600 

0.2550 L___j___JL..J.....L.LJ...U..I.-___.L._.L..l....L.JL...U..ll__.J....._..L....iLLJ..J..J..l..I..__.J_.L.L..I.-.J...l..lL.lL_....L__L_....L.l...LI..l..ll. _ __J_..J.....J.....Ju.J..l.I.J 

0.01 0.1 

C8 15 SR74 R11001 025 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit 47 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 30 % Strain for Saturation 1.75 %

Depth ( ft | m) 11.5 3.51 Fines Content 85.9 % Water added at 46 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 24.4 124.3 19.53 100.0 15.70 93.9 0.71 0.945 2.40
Final 22.6 129.3 20.31 105.5 16.57 99.4 0.62 0.895 2.27

Project Number:
Test Start Date:

SUBMITTED BY:

30989830

Water 
Content 

(%)

2.416 6.137

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I-5 & SR-74 IC

R-11-002
4

Very dark grayish brown Clay (CL)

2/9/2011
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Project Number: Boring No.: R-11-002

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 141.34
Mass of Dry Specimen, M5 (g) 113.63

Nominal Measured x Specimen Height, H (in) 0.945
Nominal x Measured Specimen Diameter, D (in) 2.416

Area of Specimen, A (in^2) 4.584
Volume of Specimen, V (cc) 70.96

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 124.3

Dry Unit Weight, DUW (pcf) 100.0
Void Ratio 0.727 0.714 0.625

Degree of Saturation, S (%) 93.9
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO

2/9/11

0.886
0.954

129.3

0.26
139.29

2.75 2.75
124.3

0.944

2.416 2.416

141.34

1.749

95.7 99.4

0.945

0.902

25.27

I-5 & SR-74 IC

FM

C12

0.944
0.945

0.946
0.944

99.3 105.5

4.584 4.584
70.96 67.25

24.39 22.58

0.888
0.890
0.898

0.945 0.895
0.049

sf4

0.895

301.21 113.63 215.18
130.58 XXXXX 102.57

139.29
113.63 113.63

XXXXX s19
344.33 141.34 240.61

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

R20

4

11.5

Very dark grayish brown Clay (CL)

30989830

0.21

360.49
219.15
141.34

358.18

cp10
84.49
84.28

Specimen Analysis Initial Trim Initial Spec. Final

0.059

371.41

0.898
Initial Final

TJO
TJO

Con I5 SR74 R11002 011.xls Page 1



Project Number: Boring No.: R-11-002

Project Name: I-5 & SR-74 IC Sample No.: 4

Project Engineer: Apparatus No.: Depth (ft): 11.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

12.35
11.05

TJO

7.43

9.20

5.68

12.54

9.26

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3001
0.93
2.00

0.0016
0.0031
0.0048

3.68
5.99

3.57
5.73

0.2819
0.2570

0.01
0.32
0.93
1.96

0.02
-0.02
0.01
0.32

0.0053

8.87
12.25

0.0067
0.0090
0.0121

0.3240
0.3196
0.3121

0.3196

0.2260

0.3240

0.2667

0.3121
0.3005

0.2229
0.1872

0.2830

0.1900

1345
306
46

1345
2730
5500
10624

C12

0.9450.3257

FM

End of Increment

0.2595

0.00

End of Duration End of Increment

0.3252 0.3254
0.0000
0.0005

3/2/11

20873
5500

30989830

0.0159
0.0200
0.0177
0.0117
0.0087
0.0065

20873
41371

Vertical Strain (%)Dial Reading (in)

306

46
133

0.3255

652

End of Duration

0.1913
0.2096
0.2295
0.2490

0.2667

Con I5 SR74 R11002 011.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-002

Project Name: I-5 & SR-74 IC Sample No.: 4
Project Engineer: FM Depth (ft): 11.5

Apparatus No.: C12 Inundation at stage: Seat
5 10 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.945 0.3257 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 46 0.944 0.3257 XXXXX XXXXX XXXXX 0.3255 0.0000 XXXXX XXXXX XXXXX
1 0.25 133 0.945 0.3255 0.3254 0.3253 0.3252 0.3254 0.0005 XXXXX XXXXX XXXXX
2 0.50 306 0.945 0.3254 0.3247 0.3244 0.3240 0.3240 0.0016 XXXXX XXXXX XXXXX
3 1.00 652 0.944 0.3240 0.3228 0.3212 0.3196 0.3196 0.0031 6.00 0.007 0.073
4 1.0 1345 0.941 0.3196 0.3179 0.3150 0.3121 0.3121 0.0048 6.00 0.007 0.073
5 4.0 2730 0.936 0.3121 0.3096 0.3051 0.3005 0.3001 0.0067 6.00 0.007 0.072
6 4.0 5500 0.927 0.3001 0.2976 0.2903 0.2830 0.2819 0.0090 6.00 0.007 0.070
7 7.4 10624 0.914 0.2819 0.2787 0.2691 0.2595 0.2570 0.0121 6.00 0.007 0.069
8 14.8 20873 0.896 0.2570 0.2531 0.2396 0.2260 0.2229 0.0159 10.00 0.004 0.039
9 29.6 41371 0.880 0.2229 0.2195 0.2048 0.1900 0.1872 0.0200 20.00 0.002 0.019
10 -29.6 20873 0.902 0.1872 0.1893 XXXXX XXXXX 0.1913 0.0177 XXXXX XXXXX XXXXX
11 -22.2 5500 0.932 0.1913 0.1969 XXXXX XXXXX 0.2096 0.0117 XXXXX XXXXX XXXXX
12 -4.0 -4.0 1345 0.960 0.2096 0.2113 XXXXX XXXXX 0.2295 0.0087 XXXXX XXXXX XXXXX
13 -1.00 -1.00 306 0.986 0.2295 0.2303 XXXXX XXXXX 0.2490 0.0065 XXXXX XXXXX XXXXX
14 -0.750 46 1.009 0.2490 XXXXX XXXXX XXXXX 0.2667 0.0053 XXXXX XXXXX XXXXX
15 46 XXXXX 0.2667 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11002 011.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-_11_-_00_2 ___ _ 

Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

11:26:20 0 0.00 0.3255 

0.02 0.13 0.3253 

0.05 0.22 0.3252 

0.10 0.32 0.3252 

0.20 0.45 0.3252 

0.50 0.71 0.3252 

1.00 1.00 0.3252 

1.50 1.22 0.3253 

2.00 1.41 0.3254 

swelling 3.0 1.73 0.3254 

0.3255 

c 
en 
c 
'6 0.3250 cu 
Q) 

0:: 
ro 
0 

0.3245 

Apparatus No.: C12 Stage Number: Curves by: T JO ---
Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 133 Zero Reading: 0.3257 

0.3260 

r-· 

0.3255 

c L 
'=- r-'- 1./ en 
c 
'6 

0.3250 cu 
Q) ·-1---0:: 
ro ·-~ r--
0 

0.3245 

0. 3240 L........L-1-'-J.L-+~I-'--'L....L-J .................... L....L....IL.........L....L-J .................... ....&.-I...o..fo ............................ ...&...J 

0.00 

do= 0.3254 

d90 = 190 = ---
d100 = ---

df= 0.3254 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

log time 

d50 = ---
!50= min 

0.3240 L----1----l-L.LL.ll.I.L--L-L...l.-LJ.J....LL!__L-..l.....JL..LJ..U.lL_..L_..l.,_L.L.l....l..JL.U...._....L..--L....L.i...Ll..Lll----L-l..-l...JL.l..l.J..U 

0.01 0.1 

C12 15 SR74 R11002 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_09_8_9....:.8..:..30-'------

Time 

11:28:27 

0.3260 

0.3255 

0.3250 
c 
=- 0.3245 
O"l 
c 
i5 0.3240 co 
Q) 

0:: 
(ij 0.3235 

0 
0.3230 

0.3225 

0.3220 

Boring No.: _R_-1_1_-0..:..0:..::2~--

Date· 9-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3254 

0.02 0.13 0.3245 

0.05 0.22 0.3244 

0.10 0.32 0.3243 

0.20 0.45 0.3242 

0.50 0.71 0.3241 

1.00 1.00 0.3241 

1.50 1.22 0.3240 

2.00 1.41 0.3240 

4.0 2.00 0.3240 

6.0 2.45 0.3240 

10.0 3.16 0.3240 

16.0 4.00 0.3240 

30 0.3240 

0.01 0.1 

C12 15 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 2 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 306 Zero Reading: 0.3257 

0.3255 

0.3250 

~ 0.3245 
O"l 
c 
'g 0.3240 
Q) 

0:: 
(ij 0.3235 f-o---·- 1---- ~-------
0 

0.3230 

0.3225 

Curves by: T JO 

0.3220 

0.00 1.00 2.00 3.00 4.00 

do= 0.3247 

d90 = ---
d100 = 0.3240 

df= 0.3240 

190 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3243 

!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: _R_-1_1_-0;_0:....2 ___ _ 

Date· 9-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

12:09:10 0 0.00 0.3240 

0.02 0.13 0.3226 

0.05 0.22 0.3225 

0.10 0.32 0.3224 

0.20 0.45 0.3223 

0.50 0.71 0.3220 

1.00 1.00 0.3218 

1.50 1.22 0.3217 

2.00 1.41 0.3216 

4.0 2.00 0.3213 

6.0 2.45 0.3212 

10.0 3.16 0.3210 

16.0 4.00 0.3208 

30 0.3206 

60 0.3203 

120 0.3201 

240 0.3198 

480 0.3197 

960 0.3196 

1262 0.3196 

0.3240 

0.3230 

5 0.3220 

01 
c 
'6 0.3210 cu 
Q) 

0:: 
(ij 0.3200 0 

0.3190 

0.3180 

0.01 0.1 

C1215 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 3 Curves by: T JO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 652 Zero Reading: 0.3257 

0.3240 .----+--+---11-------.-------.-+------. 

0.3230 t--+--t---il-------i------t-t------i 

c 0.3220 t--+-'~._:::-il-------i------t-+------i 

~ r---+-·+--· .... -.... --

t 0.3210 §~£i3~~~~3~~~~3~~~~3 
0:: 
(ij 

0 0.3200 1---+--+~f---------1-------f-+-----i 

0.3190 

0.3180 l...Jr-L...L..J----·~~i-'-'+-' .................................... ....L...L ........................................ ....L...L ........................... .L...L...J 

0.00 

do= 0.3228 

d90 = ---
d100= 0.3196 

df= 0.3196 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3212 

!50= 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..;;3_0-'-98;.;9'-"8-'-3.;;..0 ___ _ 

Boring No.: ..:...R'---'-11.;....-.;;..00:..:2:...__ __ _ 

Date· 10-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:12:28 0 0.00 0.3196 

0.02 0.13 0.3176 

0.05 0.22 0.3174 

0.10 0.32 0.3172 

0.20 0.45 0.3170 

0.50 0.71 0.3166 

1.00 1.00 0.3163 

1.50 1.22 0.3161 

2.00 1.41 0.3159 

4.0 2.00 0.3154 

6.0 2.45 0.3151 

10.0 3.16 0.3147 

16.0 4.00 0.3144 

30 0.3140 

60 0.3136 

120 0.3133 

240 0.3128 

480 0.3123 

960 0.3121 

1456 0.3121 

0.3200 

0.3180 

~ 
en 0.3160 
.~ 
"D 
co 
Q) 

0:: 0.3140 
(ij 

0 

0.3120 

0.3100 

0.01 0.1 

C12 15 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 4 Curves by: T JO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 1345 Zero Reading: 0.3257 

0.3200 ......--+--1----lf---------.------r-+-----, 

r---+--r---lr-------·~--·---------r+-------4 
b--+--+---+-----~r----------·-H-----1 

0.3180 r--+-+---lr-------1------+-+-----t 

0.3120 1---+--+----1------i-----+-+-----t 

r---t--+-· +------+-----·---------lr-+-----1 
r-·-·- -·-·- ·-·------------.... --+---+--------! 

0. 31 00 1...1..-JL...L-J'+'--'+'"""'--I-'-'-'-'-'-'-'-'....&....L....__.....__......_......_. ........ ...>.f'-................. _._.__._, 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

do= 0.3179 square root log time 

d50= 0.3150 d90 = t90 = ---
d100= 0.3121 

df= 0.3121 

10 

Log-Time (min) 

Page 1 

min 

100 

d50 = ---
!50= min !50= 6.0 min 

1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: ..:3..:.0.:..98:...:9:...:8..:.3.:..0 ___ _ 

Boring No.: _R_-_11_-_00_2 ___ _ 

Date· 11-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:28:51 0 0.00 0.3121 

0.02 0.13 0.3091 

0.05 0.22 0.3088 

0.10 0.32 0.3086 

0.20 0.45 0.3082 

0.50 0.71 0.3076 

1.00 1.00 0.3070 

1.50 1.22 0.3065 

2.00 1.41 0.3062 

4.0 2.00 0.3053 

6.0 2.45 0.3048 

10.0 3.16 0.3041 

16.0 4.00 0.3035 

30 0.3028 

60 0.3022 

120 0.3017 

240 0.3011 

480 0.3005 

960 0.3002 

1520 0.3001 

0.3120 

0.3100 

~ 0.3080 c 
'= 

g' 0.3060 
'6 
co 
Q) 

0.3040 0:: 
co 
i:5 0.3020 

0.3000 

0.2980 
0.01 0.1 

C12 15 SR74 R11002 011 

for ASTM D2435, method 8 

Apparatus No.: C12 Stage Number: 5 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 2730 Zero Reading: 0.3257 

0.3120 

0.3100 

0.3080 

c ~ 

'= 
g' 0.3060 

f----

"0 
co 
Q) 

0:: 0.3040 
"ffi 
0 

0.3020 

r---- !--1----· 

0.3000 
r---- ·+-

f--· 
r---· 

0.2980 
r-· 

0.00 

do= 0.3096 

d90= __ _ 

d100 = 0.3005 

df= 0.3001 

r·-

!90 = 

10 

Log-Time (min) 

Page 1 

!---· --I-· -·--

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3050 

!50= 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

10:49:41 

0'1 0.2900 
c 
'g 
Q) 

0:: 0.2850 
"iii 
0 

0.2800 

Boring No.: R-11-002 

Date: 12-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

960 

1440 

2792 

Dial 

Reading 

(in) 

0.3001 

0.2967 

0.2958 

0.2954 

0.2949 

0.2940 

0.2932 

0.2926 

0.2921 

0.2907 

0.2898 

0.2887 

0.2877 

0.2865 

0.2854 

0.2846 

0.2837 

0.2830 

0.2825 

0.2824 

0.2819 

for ASTM D2435, method 8 

Apparatus No.: C12 Stage Number: 6 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 5500 Zero Reading: 0.3257 

0.3000 

' " I".. 
0.2950 

-.......... 

c 
~ 0.2900 
c 
'g 
Q) 

0:: 
"iii 0.2850 

0 

0.2800 

0.2750 

0.00 

do= 0.2976 

d90 = ---
d100 = 0.2830 

df= 0.2819 

t90 = 

-..... 
.......... ...... 
~ 

~ 

-· 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5
) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.2903 

!50= 5.0 min 

0.2750 l----l.--I--L....J......L.1..U..L.-----J'--i.-1.-'-'...U..L.1...--J--.L......JL.....L...I-U..u.,__...___.__._._ ............ CL.L... _ _,_-L--4-L...J....L..L.J.J...--'--'-....1-JL....L..I.J...U 

0.01 0.1 

C12 15 SR74 R11002 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ~3...;..09.:....8:....;9~8...;..30.:__ __ _ 

Boring No.: R-11-002 -------
Date: 14-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:22:07 0 0.00 0.2819 

0.02 0.13 0.2777 

0.05 0.22 0.2768 

0.10 0.32 0.2764 

0.20 0.45 0.2758 

0.50 0.71 0.2747 

1.00 1.00 0.2737 

1.50 1.22 0.2729 

2.00 1.41 0.2722 

4.0 2.00 0.2703 

6.0 2.45 0.2690 

10.0 3.16 0.2672 

16.0 4.00 0.2655 

30 0.2635 

60 0.2617 

120 0.2603 

240 0.2591 

480 0.2581 

960 0.2573 

1402 0.2570 

0.2850 

0.2800 

~ 0.2750 c: 
'=-

g' 0.2700 
'6 co 
Q) 

0.2650 cc 
""fij 

0 0.2600 

0.2550 

0.2500 
0.01 0.1 

C12 15 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 7 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf}: 10624 Zero Reading: 0.3257 

0.2850 ~~· ~: ~: ~~~~~~~~~~~~~~~~~ '' 
'' 

0.2800 : : 1 

'' ' ...... ' 

g' 0.2700 
'6 co 
Q) 

cc 0.2650 
Cii 
0 

....... 
'' ' . . '' 

I I 1 I 

I I 1 I 

I I 1 I 

0.2600·-· 
~~ 

It I~ ,w~" 

,.--..........----·-·------· 
0.2550 

. ' 
0.2500 t.t;::::;::;::::=;::;;::::t::;;::;::::;:::;:;::::;:::;:t:;:;:;:::~::;:;::::;:t:::;:;::;:::;::::;:;::z.j 

0.00 

do= 0.2787 

d90= __ _ 

d100 = 0.2595 

df= 0.2570 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.2691 

!50= 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ....;;3....;;.0..;;..98.;...;9;....;;8....;;.3..;;..0 ___ _ 

Boring No.: ...;.R.;..-..;..11.;...;-..;;..00:..:2=-----

Date· 15-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:44:53 0 0.00 0.2570 

0.02 0.13 0.2520 

0.05 0.22 0.2511 

0.10 0.32 0.2505 

0.20 0.45 0.2498 

0.50 0.71 0.2488 

1.00 1.00 0.2476 

1.50 1.22 0.2467 

2.00 1.41 0.2459 

4.0 2.00 0.2436 

6.0 2.45 0.2419 

10.0 3.16 0.2394 

16.0 4.00 0.2369 

30 0.2334 

60 0.2301 

120 0.2276 

240 0.2258 

480 0.2244 

960 0.2234 

1395 0.2229 

0.2600 

0.2550 

0.2500 

c 
=- 0.2450 
en 
c 
'6 0.2400 n:l 
Q) 

0:: 
(ij 0.2350 

0 
0.2300 

0.2250 

0.2200 

0.01 0.1 

C12 15 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 8 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 20873 Zero Reading: 0.3257 

0.2550 

0.2500 

~ 0.2450 
en 
c 
'g 0.2400 
Q) 

0: 
(ij 0.2350 
0 

0.2300 r---:-------
t-+-7<- , 

0.2250 

Curves by: T JO 

0.2200 

0.00 1.00 2.00 3.00 4.00 

do= 0.2531 

d90= __ _ 

d1 00 = 0.2260 

df = 0.2229 

190 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.2396 

!50= 10.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-002 

Date: 16-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:01:09 0 0.00 0.2229 

0.02 0.13 0.2188 

0.05 0.22 0.2182 

0.10 0.32 0.2179 

0.20 0.45 0.2174 

0.50 0.71 0.2165 

1.00 1.00 0.2154 

1.50 1.22 0.2147 

2.00 1.41 0.2140 

4.0 2.00 0.2122 

6.0 2.45 0.2108 

10.0 3.16 0.2086 

16.0 4.00 0.2061 

30 0.2021 

60 0.1974 

120 0.1933 

240 0.1904 

480 0.1886 

960 0.1875 

1510 0.1872 

0.2250 

0.2200 

0.2150 

I o.21oo 

0'> 
c 
'6 

0.2050 

n:l 
Q) 0.2000 cc 
(ij 0.1950 0 

0.1900 

0.1850 

0.1800 
0.01 0.1 

C1215 SR74 R11002 011 

for ASTM D2435, method 8 

Apparatus No.: C12 Stage Number: 9 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 41371 Zero Reading: 0.3257 

0.2250 

0.2200 

0.2150 

t::::-::=· ' • 
:£' 0.2100 

r-.-r-..,.......__._.-.. 

0'> 
c 
'6 

0.2050 

n:l 
Q) 

0.2000 cc 
(ij 

i:5 0.1950 

0.1900 

~!....~ 
0.1850 

r-'o-.-

0.1800 

0.00 

do= 0.2195 

d90 = 190 = ---
d100= 0.1900 

df= 0.1872 

10 

Log-Time (min) 

Page 1 

. 

. 
·-· 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.2048 

!50= 20.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..:.3..:..09_8_9..:.8..:.3..:..0 ___ _ 

Time 

9:12:05 

0.1940 

0.1930 

0.1920 
'2 
=- 0.1910 
O'l 
c 
'6 0.1900 co 
Q) 

0: 
(ij 0.1890 

0 
0.1880 

0.1870 

0.1860 

Boring No.: ..:.R_-1_1_-0..:..0:..:2=----

Date· 17-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.1872 

0.02 0.13 0.1894 

0.05 0.22 0.1895 

0.10 0.32 0.1896 

0.20 0.45 0.1896 

0.50 0.71 0.1898 

1.00 1.00 0.1899 

1.50 1.22 0.1900 

2.00 1.41 0.1901 

4.0 2.00 0.1903 

6.0 2.45 0.1904 

10.0 3.16 0.1906 

16.0 4.00 0.1907 

30 0.1909 

60 0.1911 

120 0.1912 

240 0.1912 

566 0.1913 

0.01 0.1 

C1215 SR74 R11002 011 

Apparatus No.: C12 Stage Number: 10 Curves by: T JO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 20873 Zero Reading: 0.3257 

0.1940 

0.1930 

0.1920 

:§.. 0.1910 
O'l 
c 
'6 0.1900 co 
Q) 

0: 
(ij 0.1890 
0 

0.1880 
'----·-

0.1870 
-

0.1860 

0.00 1.00 2.00 3.00 4.00 

do= 0.1893 

d90 = !90 = ---
d100= __ _ 

df= 0.1913 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root log time 

d50= __ _ min d50 = ---
!50= min !50= min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: -=3...:.0.;;..98~9-=8...:.3.;;..0 ___ _ 

Time 

18:38:58 

0.2150 

0.2100 

0'1 0.2050 
c 
i5 
co 
Q) 

0: 0.2000 
70 
0 

0.1950 

Boring No.: R-11-002 -------
Date: 17-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.1913 

0.02 0.13 0.1973 

0.05 0.22 0.1977 

0.10 0.32 0.1978 

0.20 0.45 0.1982 

0.50 0.71 0.1987 

1.00 1.00 0.1991 

1.50 1.22 0.1994 

2.00 1.41 0.1996 

4.0 2.00 0.2003 

6.0 2.45 0.2007 

10.0 3.16 0.2014 

16.0 4.00 0.2021 

30 0.2034 

60 0.2051 

120 0.2068 

240 0.2083 

480 0.2091 

841 0.2096 

Apparatus No.: C12 Stage Number: 11 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 5500 Zero Reading: 0.3257 

0.2150 ,.........~...:..--'----;---..-----;--~-~--=------. 
~~~~-~~~.----~----L----+~------_, 

''' 
''' 0.2100 1--r--'--'---1'----'.--,.----t--..----t---7------l 

''' ' ' 

C 1 1 I 1 

--;. 0.2050 1--i-' _. _. -'---'---i-',........,.----t--..-----t---!...-----1 
c 

:.0 : : : I : 

~ 0.2000 E· ~· ~· ~~3~·~·~~§~~~~3~~~~3 
0 ···~ 

'' ' 
0. 1950 J--7-' r' r' ~· -'---t--,-' --,,;-----1---i-----+--'------1 

0. 1 900 L...l!...' .,..... .,..... .......... .......... '"""'--11-&--1;-w:......... .......... ->-i-'-'-'-'.:......a. ......... ....&...J. ......................................... ..&...J 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

do= 0.1969 square root log time 

d90= __ _ 190 = min d50= __ _ d50= __ _ 

d100= __ _ !50= min !50= min 

df= 0.2096 

0.1900 L-----1--''-L....J....I. .......... .....__.__.L.....J. .......... u....L.LL--.....__.__.._._L..I....LJ.J---'--...._.L.....L..J...A..J......_ _ _.__._ ........... ...L...L.LL.l..---'---l..-'-'....L..I..LJ..J 

0.01 0.1 

C12 15 SR74 R11002 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-002 

Date· 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 
8:41:09 0 0.00 0.2096 

0.02 0.13 0.2116 

0.05 0.22 0.2118 

0.10 0.32 0.2120 

0.20 0.45 0.2122 

0.50 0.71 0.2125 

1.00 1.00 0.2128 

1.50 1.22 0.2130 

2.00 1.41 0.2132 

4.0 2.00 0.2139 

6.0 2.45 0.2143 

10.0 3.16 0.2150 

16.0 4.00 0.2157 

30 0.2170 

60 0.2191 

120 0.2217 

240 0.2246 

480 0.2272 

960 0.2288 

1530 0.2295 

0.2350 

0.2300 

:§: 0.2250 

0) 

c 
'6 0.2200 co 
Q) 

0: 
co 0.2150 0 

0.2100 

0.2050 

0.01 0.1 

C12 15 SR74 R11002 011 

for ASTM D2435, method B 

Apparatus No.: C12 Stage Number: 12 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 1345 Zero Reading: 0.3257 

0.2350 r-r..__-:---'----,r--.....-----1--~----r--:------. 

''' .. 
0.2300 1-i-' ..--r-...L-_.____,1--l""""""''.....------1--..----t-'------l 

c 0.2250 ~: t: t: =::::~~~: :;·~==1==t===t:::::====l 
'=' 
0) 

c 
'g 0.2200 ....... .:,.-:-~--;-___,r-~'------1--.!...---f--,------l 
Q) • • 

0:: 1 I : : : 

co 

0 0.2150 ~.E.~. ~~~§E~~~~~E~~~=~~~ .. 
0.2100 l-i-..--r-...L..-_.____,I--r--r------1--..----t-'------l 

0. 2050 .......,_ ...... ,_· ................. ~.__._.~,......... .......... ....&....j .................... .,..._. .............................................................. .......... 

0.00 

do= 0.2113 

d90 = !90 = ---
d100 = ---

df= 0.2295 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root log time 

min d50 = d50 = --- ---
!50= min !50= min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....:.3..:..09_8_9....:.8..:..30~--- Apparatus No.: C 12 Stage Number: __ 1..:..3_ Curves by: T JO 

Boring No.: ..:..R;...-1....:.1;...-0.;:...;0:..:2:....._ __ _ Sample No.: 4 Depth (ft.) 11.5 

Date· 19-Feb-11 Load (psf): 306 Zero Reading: 0.3257 

Time Elapsed SQRT Dial 

Time Time Reading 0.2500 

(min) (min) (in) , 
' 

10:12:28 0 0.00 0.2295 ' 
' ' 

0.02 0.13 0.2304 0.2450 

' 
0.05 0.22 0.2305 ' ' 

' ' ' ' 
0.10 0.32 0.2305 

0.20 0.45 0.2306 

0.50 0.71 0.2308 

1.00 1.00 0.2309 

c ' ' 
::=-

0.2400 0"1 
c 
'6 ' ' 
n:l ' ' ' 
Q) 

' 0: 
' 

[ij 0.2350 ' ' 
1.50 1.22 0.2310 0 ' 

' ' 
2.00 1.41 0.2311 

4.0 2.00 0.2314 
0.2300 

' ' ' 

f--'-i-!-"----:---·~ -~----+--'------+--'-----4 
6.0 2.45 0.2316 ' ' 

10.0 3.16 0.2320 0.2250 ' 

16.0 4.00 0.2324 0.00 1.00 2.00 3.00 4.00 

30 0.2332 Square Root Time (min °·5 ) 

60 0.2346 

120 0.2365 

240 0.2392 do= 0.2303 square root log time 

480 0.2419 d90= __ _ !90 = min d50= __ _ d50= __ _ 

960 0.2445 d100= __ _ !50= min !50= min 

2080 0.2464 df = 0.2490 

4500 0.2479 

8536 0.2490 

0.2450 

c 

0.2300 

0' 2250 L...---l---l'-L-..J...J...J..J.J..J...__L..._!..-J.-Wu.J..I.L.-_.1.__..1.-.JI-I...L.l.J..i.J.__.J..._..J-.l-.i...L.LJu..L.. _ _.__L....l....l...l..J...llL--I....-I......J....l...U..llJ 

0.01 0.1 

C12 15 SR74 R11002 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit 37 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 21 % Strain for Saturation 0.95 %

Depth ( ft | m) 16.5 5.03 Fines Content 69.3 % Water added at 46 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 26.2 123.5 19.40 97.9 15.38 95.8 0.75 0.930 2.36
Final 20.0 131.8 20.70 109.8 17.25 98.2 0.56 0.829 2.11

Project Number:
Test Start Date:

SUBMITTED BY:

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

I-5 & SR-74 IC

R-11-002
6

Olive brown sandy Clay (CL)

2/9/2011
30989830

Water 
Content 

(%)

2.420 6.147

0.0

5.0

10.0

15.0

20.0
100 1000 10000 100000

Ve
rt

ic
al

 S
tr

ai
n 

(%
)

Consolidation Stress (psf)
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Project Number: Boring No.: R-11-002

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 138.67
Mass of Dry Specimen, M5 (g) 109.92

Nominal Measured x Specimen Height, H (in) 0.930
Nominal x Measured Specimen Diameter, D (in) 2.420

Area of Specimen, A (in^2) 4.600
Volume of Specimen, V (cc) 70.10

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 123.5

Dry Unit Weight, DUW (pcf) 97.9
Void Ratio 0.753 0.751 0.560

Degree of Saturation, S (%) 95.8
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO
TJO

0.829
Initial Final

Final

0.111

366.47

cp7
172.16
172.12

Specimen Analysis Initial Trim Initial Spec.

R22

6

16.5

Olive brown sandy Clay (CL)

30989830

0.04

356.36
217.69
138.67

349.55

XXXXX s24
379.00 138.67 202.32

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

0.829

328.60 109.92 182.21
136.95 XXXXX 81.69

131.91
109.92 109.92

26.16 20.01

0.832
0.824
0.833

0.930 0.829
0.101

x34

97.8 109.8

4.600 4.600
70.10 62.49

0.930

0.827

26.30

I-5 & SR-74 IC

FM

C10

0.930
0.928

0.930
0.930
0.932

2.420 2.420

138.67

0.948

96.1 98.2

TJO
2/9/11

0.819
0.940

131.8

0.05
131.91

2.75 2.75
123.5

Con I5 SR74 R11002 016.xls Page 1



Project Number: Boring No.: R-11-002

Project Name: I-5 & SR-74 IC Sample No.: 6

Project Engineer: Apparatus No.: Depth (ft): 16.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:0.2592

650

End of Duration

0.2270
0.2340
0.2421
0.2504

41234

Vertical Strain (%)Dial Reading (in)

305

46
132

0.3697

0.0131
0.0156
0.0146
0.0121
0.0097
0.0080

20804

30989830

3/2/11

20804
5481

0.31

End of Duration End of Increment

0.3666 0.3665
0.0000
0.0006

1340
2721
5481
10589

C10

0.9300.3701

FM

End of Increment

0.2700

1340
305
46

0.2930

0.2260
0.2499
0.2250

0.3460

0.2505

0.3584

0.2592

0.3305
0.0072
0.0090
0.0109

0.3584
0.3458
0.3292

0.0065

11.45
13.82

0.04
0.32
1.05
2.22

1.05
2.19
3.69
5.37

7.34
9.29

7.32
9.59

0.2928
0.2728

0.3130

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3120
3.83
5.47

0.0019
0.0037
0.0053

12.01

11.52

11.23

13.92

12.72

TJO

Normal Stress 
(psf)

Compressibility 
Correction (in)

13.82
13.33

Con I5 SR74 R11002 016.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-002

Project Name: I-5 & SR-74 IC Sample No.: 6
Project Engineer: FM Depth (ft): 16.5

Apparatus No.: C10 Inundation at stage: Seat
5 10 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 25 0.930 0.3701 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 46 0.930 0.3701 XXXXX XXXXX XXXXX 0.3697 0.0000 XXXXX XXXXX XXXXX
1 0.25 132 0.927 0.3697 0.3691 0.3679 0.3666 0.3665 0.0006 XXXXX XXXXX XXXXX
2 0.50 305 0.921 0.3665 0.3656 0.3620 0.3584 0.3584 0.0019 1.50 0.028 0.278
3 1.00 650 0.912 0.3584 0.3572 0.3516 0.3460 0.3458 0.0037 1.00 0.041 0.410
4 1.0 1340 0.901 0.3458 0.3438 0.3372 0.3305 0.3292 0.0053 1.00 0.040 0.399
5 4.0 2721 0.891 0.3292 0.3277 0.3204 0.3130 0.3120 0.0072 1.00 0.039 0.391
6 4.0 5481 0.880 0.3120 0.3109 0.3020 0.2930 0.2928 0.0090 0.50 0.076 0.763
7 7.4 10589 0.871 0.2928 0.2908 0.2804 0.2700 0.2728 0.0109 0.50 0.075 0.748
8 14.8 20804 0.862 0.2728 0.2712 0.2609 0.2505 0.2499 0.0131 0.50 0.073 0.731
9 29.6 41234 0.852 0.2499 0.2467 0.2364 0.2260 0.2250 0.0156 0.50 0.072 0.715
10 -29.6 20804 0.869 0.2250 0.2268 XXXXX XXXXX 0.2270 0.0146 XXXXX XXXXX XXXXX
11 -22.2 5481 0.888 0.2270 0.2312 XXXXX XXXXX 0.2340 0.0121 XXXXX XXXXX XXXXX
12 -4.0 -4.0 1340 0.906 0.2340 0.2359 XXXXX XXXXX 0.2421 0.0097 XXXXX XXXXX XXXXX
13 -1.00 -1.00 305 0.922 0.2421 0.2423 XXXXX XXXXX 0.2504 0.0080 XXXXX XXXXX XXXXX
14 -0.750 46 0.937 0.2504 XXXXX XXXXX XXXXX 0.2592 0.0065 XXXXX XXXXX XXXXX
15 46 XXXXX 0.2592 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 46 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11002 016.xls Page 1



One-Dimensional Oedometer Testing Increment 

Project Number: _3_09_8_9_8_3_0 ___ _ 

Time 

11:45:27 

0.3690 

c 

Ol 0.3680 
c 
'6 ro 
Q) 

0:::: 0.3670 
ro 
0 

0.3660 

Boring No.: R-11-002 -------
Date· 9-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3697 

0.02 0.13 0.3689 

0.05 0.22 0.3688 

0.10 0.32 0.3687 

0.20 0.45 0.3686 

0.50 0.71 0.3684 

1.00 1.00 0.3682 

1.50 1.22 0.3681 

2.00 1.41 0.3680 

4.0 2.00 0.3679 

6.0 2.45 0.3678 

10.0 3.16 0.3676 

16.0 4.00 0.3675 

30 0.3674 

60 0.3672 

120 0.3670 

240 0.3667 

480 0.3666 

1288 0.3665 

do= 0.3691 

d90 = 190 = min ---
d100 = 0.3666 

df= 0.3665 

square root 

d50= __ _ 

150 = min 

log time 

d50 = 0.3678 

150 = 6.0 min 

0. 3650 .____.__.__._...I..L .......... ..__--J.__.__.._._._._._...___..__......._,.__._L.J....L.......__.....___._._._..L..L.JC.U....-_.__._ ...................... .LU.. _ __.___._..J.....JC-1-L..&...r,.J 

0.01 0.1 

C10 15 SR74 R11002 016 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: 30989830 -------
Boring No.: _R_-_11_-_00_2 ___ _ 

Date· 1 0-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 
9:15:10 0 0.00 0.3665 

0.02 0.13 0.3649 

0.05 0.22 0.3644 

0.10 0.32 0.3641 

0.20 0.45 0.3636 

0.50 0.71 0.3628 

1.00 1.00 0.3623 

1.50 1.22 0.3620 

2.00 1.41 0.3618 

4.0 2.00 0.3613 

6.0 2.45 0.3611 

10.0 3.16 0.3608 

16.0 4.00 0.3606 

30 0.3603 

60 0.3599 

120 0.3595 

240 0.3591 

480 0.3586 

960 0.3584 

1456 0.3584 

0.3680 

0.3660 

~ 0.3640 

en 
c: 
i5 0.3620 ro 
Q) 

0:: 

ro 0.3600 0 

0.3580 

0.3560 

0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C 1 0 Stage Number: 2 Curves by: T JO 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 305 Zero Reading: 0.3701 

0.3680 .----+--+---1-------.-----..,.-+-----, 

-··---+-1--+-----·--·----·--+-+-----l 
0.3660 t--+--t---l;------;-----++----1 

. 
" ~ 0.3640 ....... 

' ~ ·--r-en " c: r-... 
i5 0.3620 l"oo. ro -... Q) -0:: 

ro 
0 0.3600 

+-
0.3580 

r--·-+---t-""""""11"- ----··-·-!-.. ---··-+-+-----~ 
0. 3560 L...l....._._'f'-'-+-'~f-'-i'-'-''-'-''-'-' ........... '-'-''-'-'....&....L....&....L....r....J....Lf'-....................................... 

0.00 

do= 0.3656 

d90 = ---
d100 = 0.3584 

df= 0.3584 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = 0.3620 

150= 1.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: R-11-002 -------
Date: 11-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

9:30:57 0 0.00 0.3584 

0.02 . 0.13 0.3561 

0.05 0.22 0.3554 

0.10 0.32 0.3549 

0.20 0.45 0.3540 

0.50 0.71 0.3527 

1.00 1.00 0.3517 

1.50 1.22 0.3512 

2.00 1.41 0.3508 

4.0 2.00 0.3500 

6.0 2.45 0.3497 

10.0 3.16 0.3492 

16.0 4.00 0.3488 

30 0.3484 

60 0.3479 

120 0.3474 

240 0.3467 

480 0.3462 

960 0.3459 

1520 0.3458 

0.3600 

0.3580 

0.3560 

c 0.3540 

en 0.3520 
c: 
'6 0.3500 (0 
Q) 

0:: 0.3480 
(0 

0 0.3460 

0.3440 

0.3420 

0.3400 

0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: 3 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 650 Zero Reading: 0.3701 

0.3580 

0.3560 

0.3540 
~ 
-;; 0.3520 
c 
'6 
gJ 0.3500 -· 

0:: 
(0 0.3480 

0 
0.3460 

0.3440 

0.3420 

"""'f--""" 

--

Curves by: T JO 

0.3400 
0.00 1.00 2.00 3.00 4.00 

do= 0.3572 

d90 = ---
d100 = 0.3460 

df= 0.3458 

t90 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min o.s) 

min 

100 

square root 

d50 = ---
\50= min 

1000 

log time 

d50 = 0.3516 

t50 = 1.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

10:51:48 

0.3450 

en 0.3400 
c 
'6 
rd 
Q) 

0:::: 0.3350 
(ij 

i:S 

0.3300 

Boring No.: R-11-002 

Date: 12-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

960 

1440 

2792 

Dial 

Reading 

(in) 

0.3458 

0.3424 

0.3415 

0.3410 

0.3397 

0.3380 

0.3368 

0.3361 

0.3357 

0.3348 

0.3343 

0.3338 

0.3334 

0.3328 

0.3322 

0.3315 

0.3308 

0.3302 

0.3299 

0.3297 

0.3292 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.3500 

0.3450 

~ 
-;:; 0.3400 
c 

C10 

6 

1340 

Ill ... 
' 

"' 

Stage Number: 4 Curves by: TJO 

Depth (ft.) 16.5 

Zero Reading: 0.3701 

" 

- " 

ro.... '6 
rd 
Q) 

0:::: 
(ij 0.3350 

i:S 

0.3300 

0.3250 

0.00 

do= 0.3438 

d90 = ---
d100 = 0.3305 

df= 0.3292 

~-

t90 = 

....... ---
" 

" 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
t50 = min 

log time 

d50 = 0.3371 

t50= 1.0 min 

0. 3250 L...____.J___Jl........i......I-L.L.l.J..J....__i__J.....J.-WI..U..I..L..--.J...._.J._I...i..LJ....L.ll..._..I.-..J.....J......J...~u.L..---1...-L.....L..l.....L.l..LU._....J...._J....J.....JI...U..I..U 

0.01 0.1 

C10 15 SR74 R11002 016 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...:.3..:..09.:...;8:....:9...:.8..:..30-=-----

Boring No.: ..:..R;...-1;...1;...-0.:...;0:....:2:;__ __ _ 

Date· 14-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:24:17 0 0.00 0.3292 

0.02 0.13 0.3259 

0.05 0.22 0.3247 

0.10 0.32 0.3237 

0.20 0.45 0.3224 

0.50 0.71 0.3207 

1.00 1.00 0.3194 

1.50 1.22 0.3187 

2.00 1.41 0.3183 

4.0 2.00 0.3174 

6.0 2.45 0.3169 

10.0 3.16 0.3163 

16.0 4.00 0.3159 

30 0.3152 

60 0.3146 

120 0.3139 

240 0.3133 

480 0.3126 

960 0.3122 

1402 0.3120 

0.3250 

0.3100 

Apparatus No.: C10 Stage Number: 5 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf}: 2721 Zero Reading: 0.3701 

0.3300 

0.3250 

c 
-;:; 0.3200 
c 
'6 
co 
Q) 

0: 
(ij 0.3150 

0 

0.3100 

' "\. 
' 

' " ...... .__, 
.......... 

-

--
·--r----·-

-

Curves by: T JO 

0.3050 
0.00 1.00 2.00 3.00 4.00 

do= 0.3277 

d90 = ---
d100= 0.3130 

df= 0.3120 

t90 = 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.3203 

t50 = 1.0 min 

0.3050 1-----.i---IL-L....L...I..J..U..L.--I....-J........I...J....jL..J....i..J..L__.L.-..J........L.....L..L.U..l.I--...I.-..J.......I.......I.....i...J...ju..J...._....L.......I-...1.....1...W..J..J..L-....i....---L......L...J....U...I..U 

0.01 0.1 

C10 15 SR74 R11002 016 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: _R_-1_1_-0_0_2 ___ _ 

Date· 15-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:47:01 0 0.00 0.3119 

0.02 0.13 0.3085 

0.05 0.22 0.3067 

0.10 0.32 0.3053 

0.20 0.45 0.3038 

0.50 0.71 0.3018 

1.00 1.00 0.3004 

1.50 1.22 0.2997 

2.00 1.41 0.2993 

4.0 2.00 0.2983 

6.0 2.45 0.2979 

10.0 3.16 0.2973 

16.0 4.00 0.2968 

30 0.2962 

60 0.2956 

120 0.2949 

240 0.2942 

480 0.2936 

960 0.2930 

1395 0.2928 

0.3150 

0.3100 

§. 0.3050 

0'1 
c 
'6 0.3000 co 
Q) 

0::: 
(ij 0.2950 0 

0.2900 

0.2850 
0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: 6 Curves by: T JO ---
Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 5481 Zero Reading: 0.3701 

0.3150 r""T"T"o "i-, -i-~---1r-'--'-----,--..------,--;------, 

0.31 00 t-:-: ..;..: ...... -'------1r-------l---:-----+-=------l 
• I I I 

c 0.3050 1-'-: ...... lio ... _,~-.---11--r--.-------l--..!....---f--'-----1 
.:.=.. I I I""'" 

O"l •••• , 
C I I I """ 

'g 0.3000 1-'-~..----i--'l ........ ~il:::::--::----t--...._--+-------l 
Q) 

0::: 
(ij 

'' 
''' 

0 0.2950 1---r-..-' i-' -i---'-----1-I....-J'----t--......----+-.-------l 

'' 
0.2900 1--i-: -:-: .!....: ...!...' -~+-----+---i---+-!.-----1 

'' 

0. 2850 L..I!..JII....O....J ........... '-1-'~--'-'....-'--Ir-'-'--'-'...io-.f .................... .!..L..L_._.._,_,_.........._...._.__.__._ ................ 

0.00 

do= 0.3109 

d90 = ---
d100 = 0.2930 

df= 0.2928 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 
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One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-.;...11.;_-_00_2 ___ _ 

Date· 16-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:03:16 0 0.00 0.2928 

0.02 0.13 0.2885 

0.05 0.22 0.2868 

0.10 0.32 0.2856 

0.20 0.45 0.2840 

0.50 0.71 0.2818 

1.00 1.00 0.2804 

1.50 1.22 0.2797 

2.00 1.41 0.2792 

4.0 2.00 0.2783 

6.0 2.45 0.2778 

10.0 3.16 0.2772 

16.0 4.00 0.2767 

30 0.2761 

60 0.2754 

120 0.2748 

240 0.2741 

480 0.2735 

960 0.2731 

1510 0.2728 

0.2950 

0.2900 

2.. 0.2850 

0'1 
c 
'6 0.2800 co 
Q) 

0: 
(ij 0.2750 0 

0.2700 

0.2650 

0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: 7 Curves by: T JO 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 10589 Zero Reading: 0.3701 

0.2950 .......... .-'-..-----i~ ......... ----;.--'---~------. 

' ' 
0.2900 to-7-'--:---.---;-,,:---:,---i--..__--+.....,....-----i .. ' 

:~' 
~· 

~ 0.2850 1-'-: "'"": '~"-:-'-' ----,:-----+--'--L---+-----+-;-------1 
" "-0'1 ., 

c ~ 

'g 0.2800 J--o-......,....~_.__ ...... ~ ..... ---+----,---+-'------1 
Q) ~ 
0: 
7ii ' ' 
0 0.2750 t--..--:-..------;-......... ---i--;---+------i 

0. 2650 L..L:.. ........ L!..L...J'-+-''-'-'--'-''-'-'--'-'....L...L....L-l....L...L....L...L..._....._._,__,_......,.. ........... .._._.._.__._, 
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One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: _R_-1_1_-0_0:....2 ___ _ 

Date· 17-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:14:12 0 0.00 0.2728 

0.02 0.13 0.2684 

0.05 0.22 0.2661 

0.10 0.32 0.2649 

0.20 0.45 0.2628 

0.50 0.71 0.2602 

1.00 1.00 0.2585 

1.50 1.22 0.2577 

2.00 1.41 0.2571 

4.0 2.00 0.2560 

6.0 2.45 0.2555 

10.0 3.16 0.2549 

16.0 4.00 0.2543 

30 0.2537 

60 0.2530 

120 0.2523 

240 0.2516 

480 0.2508 

960 0.2502 

1408 0.2499 

0.2750 

0.2700 

~ 0.2650 c 
= 
~ 0.2600 
'6 
rd 
Q) 

0.2550 0:::: 
(ij 

0 0.2500 

0.2450 

0.2400 
0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: 8 Curves by: T JO 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 20804 Zero Reading: 0.3701 
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~ 0.2650 ~~· ~; ~; ~i~~~~~~~~~~~~~~~~ ''' 
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One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;;3....;;.0.;;..98;;,;9;,;;8....;;.3.;;..0 ___ _ 

Time 

8:43:22 

0.2500 

0.2450 

I o.24oo 

O'l 
c 
'6 0.2350 co 
(]) 

0:::: 
(0 

0.2300 0 

0.2250 

0.2200 

Boring No.: ...:..R.;;,.-.;;..11.;;,.-.;;..00:..:2=----

Date· 18-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2499 

0.05 0.22 0.2429 

0.05 0.22 0.2429 

0.10 0.32 0.2402 

0.20 0.45 0.2381 

0.50 0.71 0.2354 

1.00 1.00 0.2339 

1.50 1.22 0.2330 

2.00 1.41 0.2325 

4.0 2.00 0.2314 

6.0 2.45 0.2308 

10.0 3.16 0.2302 

16.0 4.00 0.2296 

30 0.2289 

60 0.2282 

120 0.2275 

240 0.2266 

480 0.2260 

960 0.2253 

1530 0.2250 

0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: __ 9 __ Curves by: T JO 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 41234 Zero Reading: 0.3701 
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~ t I'" err I I I ,, I 
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One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 Apparatus No.: C10 Stage Number: 10 

Time 

10:14:34 

Boring No.: R-11-002 Sample No.: 6 Depth (ft.) 16.5 

Date: 19-Feb-11 Load (psf): 20804 Zero Reading: 0.3701 

Elapsed SQRT 

Time Time 

(min) (min) 
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0.02 0.14 
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One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-002 

Date· 19-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

16:55:28 0 0.00 0.2270 

0.02 0.14 0.2316 

0.05 0.22 0.2319 

0.10 0.32 0.2323 

0.20 0.45 0.2325 

0.50 0.71 0.2328 

1.00 1.00 0.2330 

1.50 1.22 0.2331 

2.00 1.41 0.2331 

4.0 2.00 0.2333 

6.0 2.45 0.2333 

10.0 3.16 0.2334 

16.0 4.00 0.2335 

30 0.2336 

60 0.2336 

120 0.2337 

240 0.2338 

480 0.2339 

1060 0.2340 
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0.2350 

c 0.2340 
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.~ 
"0 0.2320 co 
Q) 

0: 0.2310 
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C10 15 SR74 R11002 016 

for ASTM D2435, method B 

Apparatus No.: C10 

Sample No.: 6 

Load (psf}: 5481 
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One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: _R.:....-1_1.:....-0.:....0.:....2 ___ _ 

Date· 20-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:37:13 0 0.00 0.2340 

0.02 0.14 0.2365 

0.05 0.22 0.2369 

0.10 0.32 0.2373 

0.20 0.45 0.2377 

0.50 0.71 0.2382 

1.00 1.00 0.2387 

1.50 1.22 0.2390 

2.00 1.41 0.2392 

4.0 2.00 0.2397 

6.0 2.45 0.2399 

10.0 3.16 0.2402 

16.0 4.00 0.2404 

30 0.2406 

60 0.2409 

120 0.2411 

240 0.2413 

480 0.2414 

980 0.2417 

1440 0.2419 

2740 0.2421 

0.2440 

0.2430 

0.2420 

c 0.2410 

0'1 0.2400 
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0.01 0.1 

C10 15 SR74 R11002 016 

Apparatus No.: C10 Stage Number: 12 

Sample No.: 6 Depth (ft.) 16.5 

Load (psf): 1340 Zero Reading: 0.3701 
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One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

8:17:50 

0.2500 

0"1 0.2480 
c 
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0:::: 0.2460 
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i:5 

0.2440 

Boring No.: R-11-002 

Date: 22-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.14 

0.05 0.22 

0.10 0.32 

0.20 0.45 
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Failure Sketch

Water Length Diameter

Content (%) (in) (in)

 Project Name: I-5 Widening Segment 3

 Project Number: 30989830

Boring Number:  R-11-001 Sample No.: 2 Depth (ft): 6.5

Description and/or 
Classification: 

2.406 119.5

Light olive brown Clay (CL)

4.79331.5

UNCONFINED COMPRESSION 
TEST 

ASTM D2166

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)
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Failure Sketch

Water Length Diameter

Content (%) (in) (in)

 Project Name: I-5 Widening Segment 3

 Project Number: 30989830

Boring Number:  R-11-001 Sample No.: 7 Depth (ft): 25

Description and/or 
Classification: 

2.400 121.6

Dark gray Clay (CL)

4.99926.4

UNCONFINED COMPRESSION 
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Failure Sketch

Water Length Diameter

Content (%) (in) (in)

 Project Name: I-5 Widening Segment 3

 Project Number: 30989830

Boring Number:  R-11-001 Sample No.: 9 Depth (ft): 35

Description and/or 
Classification: 

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress @ 
15% (psf)

2950.094.02.407 121.4

Olive gray Clay (CL)

4.98829.3
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Failure Sketch

Water Length Diameter

Content (%) (in) (in)

 Project Name: I-5 Widening Segment 3

 Project Number: 30989830

Boring Number:  R-11-002 Sample No.: 4 Depth (ft): 11.5

Description and/or 
Classification: 

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)

1628.792.42.412 123.2

Very dark grayish brown Clay (CL)

4.98126.6
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Failure Sketch

Water Length Diameter

Content (%) (in) (in)

 Project Name: I-5 Widening Segment 3

 Project Number: 30989830

Boring Number:  R-11-002 Sample No.: 8 Depth (ft): 25

Description and/or 
Classification: 

Wet Density 

(pcf)

Degree of 
Saturation (%)

Peak Stress 
(psf)

2467.395.12.405 119.3

Olive brown Clay (CH)

4.98932.3
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FOUNDATION REPORT  
for 

Retaining Wall 96 
  



      State of California      Business, Transportation and Housing Agency 
 

 
          M e m o r a n d u m  

  
 
To :  MR. MOHAMMAD RAVANIPOUR     Date:    November 9, 2011 

   Senior Bridge Supervisor                
   DES Structure Design, Branch 19    File: 12-ORA-5/74 
   Office of Bridge Design South 2     PM 0.01 
   21073 Pathfinder Rd., Suite 200     Project ID 00000102  
   Diamond Bar, CA 91765        EA 12-0E3101 

                     Retaining Wall No. 96 
Attn. :  Chuck Lomicka, P.E. 
    Project Engineer 
 
 
From :  DEPARTMENT OF TRANSPORTATION 
    DIVISION OF ENGINEERING SERVICES 
    METS-Geotechnical Services 

   Office of Geotechnical Design – South 1 
 
 
Subject :  Foundation Report for Retaining Walls No. 96 
 

“Caltrans improves mobility across California”  

INTRODUCTION 
 
The proposed project includes widening of three ramps, a re-aligned I-5 NB off-ramp to SR-74 and a 
new NB loop on-ramp from EB SR74.  As part of the project, non-standard retaining wall (RW 96) 
was proposed.  A proposed retaining wall no. 96 is located on the eastside edge of I-5 southbound off 
ramp and parallel to RW 83, which is located on the westside edge of I-5 southbound off ramp.  Wall 
design requirements or data including the maximum wall heights, the wall lengths, and the maximum 
fill heights for these walls lengths as provided by your Office are reproduced in Table 1 – Wall 
Information below.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
 

TABLE 1 – INFORMATION ON RW 96 

RW 
Type Location 

Station 
Max 
Wall 

Height 
(ft) 

Length 
(ft) 

Max 
height 

over the 
existing 
grade  
(ft) 

From To 

Stationing Reference 
line Stationing  Reference 

line 

Type 
1 

I-5 SB off 
ramp 

(Eastside)  
5+03.73 D 9+16.34 D 16 412’ –  

7 3/8” 10 

 
 
 



Mohammad Ravanipour      Retaining walls 96 
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Page 2 
 

“Caltrans improves mobility across California”  

SUBSURFACE CONDITIONS  
 

  The project areas of RW 96 consist of various thickness of fill over alluvium, which in turn is 
underlain by Capistrano Formation bedrock.    

 
  The depth of the artificial fill soils at the location of the borings ranges from about 12 to 18 feet. The 

fill soils at the site are comprised mainly of medium to stiff lean clay (CL) and clayey sand (SC) with 
sand and gravel, and medium dense clayey gravel (GC).  The Liquid Limit (LL) and Plastic Limit 
(PL) of the samples of fill soils tested ranged from  about 37 to 49 and 21 to 30, respectively. The 
fine content of these soils ranged from about 70 to 90 percent.  

  
  The alluvium at the site generally consists of medium to stiff lean clay (CL) and fat clay (CH) stiff 

clay/sandy clay (CL). Occasional layers of silty sand (SM) and clayed sand (SC) were encountered at 
borings locations drilled.    

 
      

GROUNDWATER CONDITIONS 
Depths to groundwater were measured about an hour after the withdrawal of CPT cones (CPT-10-
011, CPT-10-012, and CPT-10-026).  Based on these data, depths to groundwater along RW 96 
varied from about 15 to 25 feet below existing ground surface at the exploration locations.  

 
The results of these investigations indicate that groundwater elevation is likely to range from about 
110 feet at RW 96.  During construction, some variations in the depths to the static groundwater 
should be expected due to the clayey nature of the soil, topography, seasonal variations, and adjacent 
construction or other water recharge/discharge activities.  Perched water may be encountered at 
isolated locations.  
 
 
DESIGN SOIL PARAMETERS 
 
Relevant soil parameters were evaluated for use in the design of the subject walls. Table 2 presents 
the general subsurface properties used for the geotechnical analyses.   

 
TABLE 2 – SUMMARY OF ENGINEERING SOIL PROPERTIES 

Refer. 
Line 

Begin 
station 

End 
Station 

Ref. Boring 
Nos. 

Approx. 
Boring 
Surface 

Elev. (ft) 

Boring 
depth 
(ft) 

Soil 
description 

Groundwater 
Elev. (ft) 

Effective 
Friction 
angle, φ 

Undrained 
shear 

strength, 
C (psf) 

D 5+03.73 9+16.34 

R-10-010 
CPT-10-026 
CPT-10-012 
CPT-10-011 

N/A 
133.53 
122.27 
130.62 

17.0 
54.5 
44.1 
46.6 

Silty Clay 
(CL) 110.0 N/A 1000 

 
The medium to stiff clayey soils (CL and CH) at the site exhibited a relatively high compressibility. 
Based on the consolidation tests performed on representative samples of these soils, the compression 
(Cc) ranged from 0.14 to 0.2.  The mean value of the coefficient of consolidation (Cv) of these soils 
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was estimated to be about 0.3 ft2/day. Please look at the appendices of FR of RW 83 for more 
laboratory test results. 

 
RETAINING WALL DESIGN RECOMMENDATIONS 

 
Subsurface soil conditions at the RW 96 retaining wall locations consist of thick compressible clay 
soils. Within the thick compressible clay soils, settlements (elastic and consolidation) beyond criteria 
would occur due to the placement of embankment fill and wall footing of RW 96. In order to ignore 
the settlements occurring by additional loadings, we recommend that geofoam be used rather than 
normal structure backfill for the fill above the existing grade, and also a few feet of existing soils 
below the footings be removed and replaced with compacted structure backfill. 
 
Due to the presence of relatively weak and compressible foundation soils, soil bearing resistance is a 
also major concern at the sites of RW 96. In general, the foundation soil settlement / bearing 
resistance shortage can be mostly eliminated if a few feet of existing soils are excavated and replaced 
with compacted granular soils. As a minimum, we recommend that five (5) feet of soil below the 
footing be removed and replaced with compacted structure backfill for the higher wall height areas 
(stationing 5+03.73 to 7+43.73, or wall height of 10 to 16 ft), and 3 feet be for the lower wall height 
areas (stationing 7+43.73 to 9+16.34, or wall height of 6 to 8 ft).   
 
The structure backfill materials below the footing should be well compacted, and conform to the 
gradation of the earthwork of Standard Specifications (2006). 
 
TABLE 3 - FOUNDATION DESIGN RECOMMENDATIONS FOR SPREAD FOOTING*  

Stationing 
Wall 

Height 
(ft) 

Footing size 
(ft) 

Bottom of 
Footing 

Elevation 

Minimum 
Footing 

Embedment 
Depth (ft) 

LRFD Limit State 

B L 

Service Strength 
φ= 0.5 

Extreme 
Event 
φ = 1.0 

Permissible 
Net Contact 
Stress (ksf) 

Factored 
Gross 

Nominal 
Bearing 

Resistance 
(ksf) 

Factored 
Gross 

Nominal 
Bearing 

Resistance 
(ksf) 

5+03.73 to 
5+75.73 16 14’-6” 1 126.52 2 2.2 2.6 5.0 

5+75.73 to 
6+23.73 12 10’-6” 1 128.85 2 3.6 5.6 11.0 

6+23.73 to 
7+43.73 10 8’-6” 1 127.93 2 3.6 5.6 11.0 

7+43.73 to 
8+39.73 8 7’-6” 1 125.68 2 3.3 2.6 5.0 

8+39.73 to 
8+66.13 6 7’-0” 1 123.43 2 3.2 2.6 5.0 

8+66.13 to 
9+16.34 6 7’-0” 1 123.43 2 3.6 2.6 5.0 
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*Note: the above recommendation table is based on removal and replacement of in-situ subsurface / foundation 
soils below the footing with engineered fill consists of granular soils as follows:  5 feet as replacement depth 
for wall height (16, 12, 10) and 3 feet as replacement depth for wall height (8, 6, 6). 
 
 
CONSTRUCTION CONSIDERATIONS 
 
1. Earthwork should be performed in accordance with Section 19 of the Caltrans Standard 

Specifications (2006).  
2. We recommend RW 83 foundation construction be completed prior to RW 96 due to ground 

vibration during pile installation.  
3. Groundwater is present at the site at relatively shallow depths.  Due to seasonal rainfall and 

fluctuating groundwater elevations, there is the high potential for perched groundwater and 
groundwater to be encountered in excavations and/or pile holes.  The Contractor should anticipate 
this condition.  

4. Care must be exercised not to damage geofoam during transport, storing and  installation.  
 

 
 
If you have any questions or comments, please call Jongkoo Jeon at (916) 227-5389, or Mohammed 
Islam at (916) 227-0993. 
 

 
 
Prepared by:  Date: 11/09/2011   
 

 

 
Jongkoo Jeon, Ph.D., P.E.  
Transportation Engineer     
Office of Geotechnical Design – South 1   
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Attachments 
 Figure 1 
 Appendices A, B 
 
 
 
 
 
 
 
 
 
 
 

             CC:  OGDS1- LA 
                     Nooshin Yoosefi, D12 Project Manager 
                     Mark Williams, GS Corporate          
                     DES Office Engineer, Office of PS&E 
                     Farhad Hadjibabaie, D12 Material Engineer 
                     Structure Construction R.E. Pending file 
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Figure 1. Proposed Retaining Wall 96 Location 
 
 

  

RW#96 



 

 

 

APPENDIX A 
 

Retaining Wall 96 

 

 

 

 

 



 

Figure A-1 General plan 

 

Figure A-2 Foundation plan 

 

Figure A-3 Typical section of 
wall 
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FOUNDATION REPORT  
for 

Retaining Wall 513 
  



 
 State of California Business, Transportation and Housing Agency 
 

 M e m o r a n d u m 
 
 To : Mr. Mohammad Ravanipour Date: November 10, 2011 
  Structures Design – Branch 19 
  Office of Bridge Design South 2 
   File: 12-ORA-5/74-PM 0.01 
 Attn. : Mr. Chuck Lomicka  1200000102(EA 12-0E3101) 
  Project Engineer  Retaining wall No. 513 
     
 
 From : DEPARTMENT OF TRANSPORTATION                                          
  Division of Engineering Services 
  METS-Geotechnical Service   
  Office of Geotechnical Design South-1   
 
 Subject : Foundation Report For Retaining Wall 513 at Route 74/I-5 Interchnage 

 

1.0 INTRODUCTION 
 
As requested by your office in the memo dated April 29, 2011, the Office of Geotechnical 
Design South-1 (OGDS-1) has prepared the foundation recommendations for the above-
referenced proposed retaining wall. 

 
As per your request, geotechnical recommendations were provided to design the wall as per 
the Department’s current Load and Resistance Factor Design (LRFD) methodology.  In 
preparing this report, we reviewed the subsurface field exploration and laboratory testing 
conducted by URS Consultants. We started with a set of preliminary general plans provided 
by your Office for the construction of a MSE wall at this location. However, due to the 
complexities involved with this project, including but not limited to the relatively high wall, 
relatively weak and compressible foundation soils and right-of-way constraints, we 
communicated extensively with the project design engineers to discuss the various 
requirements, constraints, results of our preliminary analysis, and evaluations of various wall 
options or alternatives and foundation soil improvements. We provided geotechnical 
recommendations on an as-needed basis during the type selection, analysis, design and 
development of the PS&E package. 

 
This report presents the results of the site subsurface exploration conducted by URS 
Corporation.  It summarizes our evaluation and interpretation of the subsurface conditions 
based on our review of the subsurface information collected by URS and other available 
relevant data. It also includes our geotechnical recommendations for wall type, analysis, 
design and construction of the subject wall.   
 
2.0 PROJECT LOCATION 

 
The subject retaining wall will be constructed to improve roadway facilities at the 
interchange of the SR-74 and I-5.  This interchange is located in the City of San Juan 
Capistrano, California, as shown in the attached Figure 1, Project Location Map. The 
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approximate site latitude and longitude coordinates are 33.5025o and -117.6585o, 
respectively. 

 
3.0 SCOPE OF WORK 
 
Our scope of work for this project included review and evaluation of the site subsurface 
conditions based on field and laboratory testing conducted by the Department’s consultant 
URS Corporation, Irvine, California. Our scope of work also included providing geotechnical 
recommendations for the wall type selection, soil parameters for the stability analysis, and 
structural design, construction, and preparation of this foundation report.  

 
This report is based on the review of the following information: 
 

• Field investigations including one Cone Penetration Test (CPT) sounding and two 
borings conducted by URS Corporation dated December 7, 2010, January 14, 
2011, and February 28, 2011. 
 

• Laboratory testing conducted by URS Corporation on samples collected during 
the above field investigation.  

 
• Review of the draft preliminary plans for the originally proposed MSE wall and 

several versions of the work-on progress plans, including the P&Q plans included 
in Appendix A of this report.  

 
• Preliminary Foundation Report for EA 12-0E3101, 5/74 Interchange 

Improvement Project, dated June 30, 2010, prepared by this office, and  
 

• Communications between Geotechnical Services and Structure Design through in 
person meetings, emails and telephone conferences.   

 
This report supersedes the Preliminary Geotechnical Report for EA 12-0E3101, 5/74 
Interchange Improvement Project, dated June 25, 2010.  
 
4.0 PROJECT DESCRIPTION  
 
As a part of the project that proposes to construct a new interchange to replace the existing 
Route 74/5 interchange in the city of San Juan Capistrano, as shown in Figure 2, Retaining 
wall 513 will be located at I-5 North bound off-ramp. The project is intended to alleviate 
existing and future traffic congestion along SR74 (Ortega Highway) and improve non-
standard roadway features to the current Caltrans standards. The project limits on Route 74 
start just east of El Camino Real and end at Avenida Los Cerritos (0.20 mile). The project 
also includes a re-aligned I-5 NB off-ramp to EB SR74 and a new NB I-5 loop on-ramp from 
EB SR74.   
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The purpose of the proposed wall is to support the grade separation associated with the 
construction of re-aligned NB I-5 off-ramp to SR 74. Relevant basic wall information 
provided by your Office is summarized in Table 1. 
 

Table 1 - Retaining Wall Information 
Retaining Wall  

Number Station (23.76 ft RT “G” line) Wall Length Wall Height 

513  Sta. 513+10.22 to Sta. 516+70.22 360 ft 5 to 29 ft 

 
5.0 FIELD EXPLORATION 

 
As stated above, the site and project specific field subsurface exploration was performed by 
URS Corporation. The field investigation for the subject wall included one Cone Penetration 
Test (CPT), one mud rotary, and one hollow stem auger borings.  
 
The borehole locations and elevations are summarized in Table 2. Surface elevations, 
stations, and offsets of the borings were provided by District 12 Survey Branch. Plots of the 
approximate boring and CPT sounding locations and the boring logs are included in 
Appendix B of this report. 
 

Table 2 - Summary of Borehole Information 

Borehole Number 
(Types) 

Location (ft) Reference 
Line 

Surface 
Elevation 

Boring 
Termination 
Elevation (ft) Station Offset 

A-11-020 
(Hollow Stem Auger) 516+22.42 362.5 A 139.58 107.5 

R-11-022 
(Mud Rotary) 514+98.99 285.7 A 107.85 65.5 

CPT-10-023 
(CPT) 512+53.55 148.3 A 114.40 69.2 

 
The CPT was conducted using a 20 ton capacity cone truck with a tip area of 15 cm2 and a 
friction sleeve area of 225 cm2.  
Borings were logged based on visual observations of the soil cuttings and collected samples. 
Soil samples were collected using a Standard Penetration Test (SPT) sampler and California 
Modified sampler. The SPT was performed in accordance with ASTM Test Method D1584-
84 using a standard 1.4 inch I.D. sampler with a 140-lb hammer dropped 30-inches.    

 
Log of Test Borings (LOTB) in the format appropriate for inclusion in the contract plans are 
being prepared by URS Corporation and will be submitted to your office upon completion. 
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6.0 LABORATORY TESTING PROGRAM 
 
Soil samples collected during subsurface exploration, which included proposed additional 
walls at adjacent locations, were transported to the URS soil testing laboratory and tested for 
the following: 
 

Table 3 – Laboratory Test Methods 
Test Standard 

Mechanical Analysis of Soils CTM 203 

Atterberg Limits of Soils CTM 204 

Consolidation  test ASTM D 2435 

Unconfined Undrained ASTM D 2850 

Unconfined compression CTM 221 

Direct shear test ASTM D 3080 

Corrosion – Resistivity, pH CTM 643 

Corrosion – Chloride content CTM 422 

Corrosion – Sulfate content CTM 417 

 
Results of the laboratory tests, as provided by the URS Corporation, are included in 
Appendix C of this report. 
 

 
7.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 
 
7.1 Site Geology 
 
The project is located within the alluvial valleys of the Trabuco Creek and San Juan Creek 
and their tributaries. The lower parts of the valleys are covered with alluvium (Quaternary 
age) and older alluvium (Quaternary age). The upper or higher elevation portions of the 
valleys are comprised of terrace deposits (Quaternary age) which are older alluvial surfaces 
deposited by streams then uplifted and down-cut into by younger streams. The alluvium and 
older alluvium was deposited primarily by floods emanating from the Trabuco and San Juan 
Creeks and their tributaries from the mountains and hills to the northeast of the project 
location.  
 
The alluvium and the terrace deposits are underlain by the Capistrano Formation (Tertiary 
age). The alluvium consists of clay, silt and fine to coarse sand and gravel that in some areas 
include sparse to abundant cobbles with occasional boulders. The terrace deposits consist of 
sandy silt, clayey sand and conglomeratic coarse-grained sand, also occasional relict clayey 
soil horizons.  
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The Capistrano Formation consists of marine derived siltstone with interbedded fine grained 
sandstone, thin pebble sand beds, and thin hard calcareous beds, and also can be locally 
diatomaceous and tuffaceous. There are fill slopes associated primarily with the existing 
southbound on and off ramps and with Route 74 west of the I-5.  The fill is estimated to 
range in thickness up to approximately 25 feet. The material of the fill slopes consists of 
varied amounts of sand, clay, sandy clay, silty clay and silty sand. 

 
7.2 Subsurface Conditions 
 
Based on the review of the subsurface investigation data prepared by URS Corporation, the 
site-specific subsurface profile consists of up to about nine (9) feet of fill over alluvium. The 
fill soils consist mainly of lean sandy clay (CL).  
 
The alluvium, consisting lean sandy clay (CL) and highly plastic and compressible fat clay 
(CH), extends to a depth of about 40 feet below existing ground surface.   
 
The underlying Capistrano Formation bedrock consists of mainly siltstone and claystone. An 
idealized soil profile along the proposed wall alignment is shown in Figure 3. 
 
Soil scour hazard is considered low at the wall location and need not be considered in the 
design. 
 
7.3 Groundwater Conditions 
 
The groundwater table at the CPT 10-023 location is estimated to be at an elevation of 82 
feet above mean sea level (MSL). This estimate is based on URS’s tape measurements of the 
groundwater depth within the CPT sounding after about an hour of the cone withdrawal.   
 
Groundwater was not encountered within the hollow stem auger boring drilled at A-11-020 
location.  Groundwater conditions were not observed or measured at the location of the mud 
rotary boring R-11-022. 
 
The results of these investigations indicate that ground water along this project site could be 
approximately 10 to 40 ft below ground surface.  
 
 
8.0 SCOUR EVALUATION 

 
Soil scour hazard is considered low at the wall location and need not be considered in the 
design. 
 
9.0 CORROSION EVALUATION 
 
Corrosivity of subsurface materials was tested in accordance with CTM 532, 643, 417, and 
422. The results of the corrosion testing are summarized in Table 4.   
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Table 4 - Corrosion Test Result Summary 

Borehole 
Number 

Depth 
Interval 

(ft) 

Lab 
Sample 
Number 

pH 
Minimum 
Resistivity 
(ohm-cm) 

Sulfate 
Content 
(ppm) 

Chloride 
Content 
(ppm) 

R-11-022 5 - 30 NA 7.5 515 0 120 

Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following 
conditions exist: Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is 
greater than or equal to 2000 ppm, or the pH is 5.5 or less. 

 
The test results indicated that the subsurface materials in the project area are non-corrosive. 
 
10.0 SEISMIC DESIGN RECOMMENDATIONS 

 
10.1 Fault Rupture Hazard 
 
The subject retaining wall is not considered susceptible to fault rupture hazard since no 
known faults pass through the wall alignment. 
 
10.2 Design Ground Motion  

 
Based on the Department’s current fault database, the San Joaquin Hills Thrust Fault is the 
nearest seismic source to the proposed project site. Another significant nearby seismic source 
is the Newport Inglewood-Rose Canyon Fault.  
 
Table 5 summarizes the Maximum Moment Magnitude (Mmax) of the faults, type of faulting, 
distance, and Peak Ground Acceleration (PGA) of the faults mentioned above. The PGA 
values are based on the Department’s current design ground motion evaluation methodology 
as documented in SDC (2010) and utilizing the current version of the Department’s 2009 
ARS Online ground motion analysis tool. 
 

Table 5 - Summary of Seismic Parameters 
Fault Fault Type Mmax Rrup (mile) PGA 

San Joaquin Hills Thrust R 6.6 6.1 0.37 
Newport Inglewood-Rose Canyon RLSS 7.5 6.0 0.33 

 
Based on the above information, seismic design of retaining walls with a seismic horizontal 
acceleration coefficient kh =0.2 are considered adequate.   

 
10.3 Liquefaction and Other Secondary Hazards 
Due to the cohesive nature of the subsurface soils below groundwater table, the wall 
alignment is not considered susceptible soil liquefaction during earthquakes. The site is not 
considered susceptible to other secondary seismic hazards such as earthquake induced 
ground settlement, landslide, and tsunami.  
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11. RETAINING WALL DESIGN RECOMMENDATIONS 
 
11.1 Wall Types Selection 
 
The primary geotechnical design concerns at the site are:  
 

• Bearing nominal resistance and settlement of the wall due to the presence of 
significant depth of relatively low strength and highly compressible fine-grained 
foundation soils (CL and CH).  
 

• Differential settlement along the wall alignment due to the height of the wall, 
thickness of the low strength and compressible clayey soils and the fill height 
behind the retaining wall. 

 
• The maximum height of the proposed wall, which is about 30 feet, limiting the 

types of walls that can be constructed considering the other constraints. 
 

• Right-of-Way limitations.  
 

• Subsurface drainage issues due to limiting R/W, site elevations/topography and 
the absence of an existing discharge facility. 

 
• Tight PS&E delivery schedule after the completion of the field exploration.  

 
Our preliminary analyses and evaluations showed the bearing capacity or nominal resistance 
in compression of the existing foundation soil is not adequate to support the MSE wall 
originally proposed. Additionally, the resulting increase in stress was estimated to induce 
about 15 to 18 inches of foundation soil settlement underneath the tallest wall location.    

 
Various wall type options were explored, analyzed and evaluated to overcome the above 
limitations.  After extensive evaluation and discussion with the SD design engineers, we 
recommended the proposed wall to consist of light weight cellular concrete with steel mesh 
reinforcement and backfilled with geofoam or Expanded Polystyrne (EPS) block materials, 
except the upper few feet. The upper 3 to 4 feet of wall backfill is recommended to consist of 
regular non-cohesive soils and/or pavement structure. In addition, preloading along with 
vertical drains was recommended to eliminate most of the estimated settlement prior to the 
construction of the wall.  
 
The recommended light weight cellular concrete wall and geofoam backfill configurations 
and design parameters are shown in Figure 4. The geofoam should meet the requirements of 
the Type EPS39 as defined in ASTM D6817 (ASTM, 2007).  
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11.2 Design Recommendations  
 
We provided preliminary geotechnical design recommendations on an on-going basis during 
the development of the project design.  Based on these recommendations, your Office has 
provided us with the updated information on wall design geometric data and other 
requirements. The general plans, foundation plan and the wall layout plan for which the 
recommendations were developed and provided in this report are attached in Appendix A of 
this report.  

 
Recommendation on the idealized soil profile with design foundation soil, wall and geofoam 
materials, drainage and material separation using geo-membrane or non-woven geotextile 
fabric are presented in Figure 4. 
 
Findings and recommendations provided below are based on the information provided by SD 
on the elevation of the bottom of the leveling pad, minimum wall embedment depth, and the 
potential range of wall base width (Bw'). 
 
11.2.1. Service Limit State  
 
11.2.1.1. Settlement  
 
Based on the wall effective width, about 5 to 8 inches of consolidation settlement has been 
estimated for the net bearing stress of 1300 psf due to the proposed wall. To limit post-
construction wall settlement and reduce the potential wall and/or the supporting roadway 
distress, preloading of the foundation soils by constructing a 10 feet high temporary soil 
embankment (unit weight of 120 pcf) is recommended.  To reduce the preloading time period 
by accelerating the time rate of soil consolidation or settlement, we also recommend 
installing prefabricated vertical or wick drains underneath the preloading soil embankment.  

 
Recommendations on the preloading embankment, vertical drain configuration, limits of 
foundation soils removal and replacement materials, and subsurface drainage are presented in 
Figure 5. 
For the 90% consolidation settlement to occur within 3 to 5 months, 25 feet long vertical 
drains are recommended to be installed at a center to center spacing of 4 ft or less.  
 
Effective Base Width (Bw’) versus estimated settlement for the proposed wall is shown in 
Figure 6. Differential settlement in the longitudinal wall direction is anticipated to be within 
tolerable limit (1/100). 
 
11.2.1.2. Wall Rotation 
 
To limit wall rotations to within acceptably small values, the wall should be designed to limit 
the resultant force eccentricity (e) to B/6 or less. That is, the location of the resultant reaction 
force at the base of the wall shall fall within the middle third of the wall base.  
 
11.2.1.3. Global Stability  
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Global slope stability analyses were performed to verify the overall stability of the proposed 
wall using the commercial program SLOPE/W under both static and pseudo-static 
conditions. A surcharge load of 240 pounds per square foot (psf) was applied for walls 
supporting the roadway.  
 
As for the seismic stability, the design PGA at the site is about 0.43g. Therefore, the base 
width can be designed based on kh= 0.2g, which is about 1/2 of the PGA. For the short-term 
condition, our analyses indicate that the proposed wall will have factors of safety against 
global sliding failure greater than 3.0 for the static loading conditions and 1.9 for the pseudo-
static condition. For the long term condition, our analyses indicate that the proposed wall will 
have factors of safety of about 2.4.   
 
11.2.2. Strength Limit State 
 
11.2.2.1. Bearing Stability 
 
A plot of Factored Gross Nominal Bearing Resistance vs. Effective Wall Base Width (Bw') 
for the Strength Limit State design is shown in Figure 7. This information can be used to size 
the wall base to achieve the required short term as well as long-term stability against bearing 
failure when subjected to the design Strength Limit State (i.e., factored ) loads . 
 
11.2.2.2. Rotational Stability 
 
Rotational stability can be achieved by designing the wall base width such that the location 
of the resultant reaction force falls within the wall base, and the corresponding factored 
nominal bearing resistance in compression determined based on Figure 7 is equal to or 
greater than the imposed factored uniform bearing stress.  
 
 
 
11.2.2.3. Sliding Stability: 

 
The wall must be designed to provide adequate safety or resistance against sliding failure 
under Strength Limit State lateral loads. Addition geotechnical parameters necessary to 
design the wall to provide adequate short term and long-term sliding stability for the Strength 
Limit State design are summarized in Table 6.  
 
Factored adhesion/friction at the wall base and the fabric, and passive resistance may be 
combined directly. The upper one foot of soil should be neglected in calculating the passive 
soil lateral resistance. 
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Table 6 – Recommended Additional Design Parameters  

Type Adhesion/friction at the wall /permeable/native 
soil contact 

Coefficient of Soil 
Passive Resistance (Kp) 

Short-term 825 psf (Adhesion) for permeable 
materials/fabric  and native soil contact 1.0 

Long-term 0.45 (Friction factor) for wall/permeable 
materials/fabric/native soils contact. 2.5 

 
11.2.3. Seismic (Extreme Event) Limit State 
 
11.2.3.1. Bearing Stability: 
 
A plot of Factored Gross Nominal Bearing Resistance vs. Effective Base Width (Bw') for 
Extreme Limit State design is shown in Figure 8.  This information can be used to size the 
wall base to achieve the required stability against bearing capacity failure when subjected to 
the design seismic (Extreme Event) loads. 

 
11.2.3.2. Rotational Stability: 
 
Rotational stability can be achieved by designing the wall base width such that the location 
of the resultant reaction force falls within the wall base and the corresponding factored 
nominal bearing resistance in compression determined based on Figure 8 is equal to or 
greater than the imposed factored uniform bearing stress.  
 
11.2.3.3. Sliding Stability: 
 
Recommended design parameters presented in Table 6 above for the short-term loading may 
be used to design the wall to ensure sliding stability during the design seismic event. 
Factored adhesion/friction at the wall base and the fabric, and passive resistance may be 
combined directly.  
 
12.0 FOUNDATION SOIL/WALL MOVEMENT MONITORING 
 
12.0 General  
 
Recommendations are provided herein to monitor the settlement of the foundation soil during 
the preloading period and the post construction movements of the wall on a long term basis.  
A map showing the exact location and depth of data monitoring, and description of the 
devices used should be submitted to this Office prior to installation.  Monitoring data should 
be forwarded to this Office as soon as collected. Data should be presented as a semi-log time 
versus settlement plot and in electronic format.   
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12.1 Foundation Soil Settlement Due to Pre-loading 
 
We recommend installing measurement devices as per California Test Method 112 to 
monitor foundation soil settlement due to preloading. Foundation soil settlement should be 
measured at a depth of at least 2 feet below the bottom of the excavation for installing 
prefabricated vertical drains. Foundation soil settlement should be measured at Station 
514+75, 515+25, and 515+75.   
 
During and until the completion of preloading soil embankment construction, foundation 
settlement data should be collected twice daily; once at the start and other at the end of the 
work days or at least twice a week if no work is performed. Once the preloading 
embankment construction is complete, data should be measured once a week for at least six 
months or until 90% settlement occurs, whichever is earlier.  Data should be forwarded to 
this Office as soon as collected to determine at what time preloading soil may be removed 
and the wall construction may start.    
 
12.3 Post-Construction Wall Movement Monitoring 
 
We also recommend installing devices to monitor wall settlement, lateral and rotation 
starting from the end of construction as follows. Data collected should be forwarded to this 
Office for review and evaluation. These monitoring should continue until recommended 
otherwise by this Office. Data should be collected on a weekly basis for three months and 
biweekly for additional six months. Thereafter, data should be measured once every month 
for one additional year and then once every four month until recommended otherwise by this 
Office.  
 

• Wall top settlements should be measured on a long-term basis at stations 514+75, 
515+25, and 515+75.  
 

• Wall rotation and lateral movement should be measured at the above stations at the 
top of the wall and at points located on the face of the walls at one-third height from 
the finish grade. 
 

13.0 CONSTRUCTION CONSIDERATIONS 
 
The followings should be considered in the construction of the subject wall. 
 

• Earthwork should be performed in accordance with Section 19 of the latest Caltrans 
Standard Specifications. 

 
• The bottom of the over-excavation should be at least: 1) two feet below the leveling 

pad (to accommodate 2-foot thick geotextile wrapped permeable drainage blanket), or 
2) five feet below the original ground surface, whichever is deeper. 
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• Due to seasonal variations in the precipitation, localized perched groundwater or wet 
or soft and yielding subgrade soils may be encountered during construction. Such 
soils, if encountered, should be removed and replaced with compacted Class II 
aggregate or structural backfill materials to the depth and extent necessary to establish 
a firm working surface before the installation of any vertical drains or placement of 
any permanent fill or the retaining wall.   

 
• On-site excavated soils should not be used as structure backfill or embankment fills. 

 
• Only experienced personnel should be utilized to place and construction the 

lightweight concrete wall and the geofoam block. 
 

• Cellular concrete should be proportioned, mixed, placed, cured, sampled, and tested 
as per applicable ASTM and ACI standards and guidelines to obtain the in-place air 
dry density within ± 3 pcf of the design densities.  

 
• As-cast density of the cellular concrete used in the construction of the wall shall be 

controlled carefully so that the wall is constructed of uniform and specified density 
concrete. 

 
• Care must be exercised not to exert excessive loads or covering on the lightweight 

concrete until sufficiently set and gained the necessary strength. 
 

• Care should be exercised not to expose geofoam materials to ultraviolet light, sources 
of fire or ignition and gasoline and other chemical or liquids during handling and 
placement. No organic or contaminated soil should come in contact with geofoam. 

 
• Geofoam blocks should be placed tightly and horizontally restrained. Successive 

layers of geofoam should be oriented 90 degree to the previous layer.  
 

• Care must be exercised not to puncture the geofoam geomembrane cover during 
construction. 

 
• Materials overlying the geofoam backfill should be placed as quickly as practical. 
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If you have any questions or comments, please call Sungro Cho at (916) 227-5398, or 
Mohammed Islam at (916) 227-0993. 
 

               
Prepared by:          Date: 11/10/2011                              

    
 

 
       Sungro Cho, Ph.D., P.E.                                            
       Transportation Engineer                                            
       Office of Geotechnical Design – South 1                  
 
  

 
 
 
 
   Attachments 

                   Figure 1 through 8 
                    
 
 
 
 
 
 
 
 
 

                      cc:    OGDS1- LA 
                               Nooshin Yoosefi, D12 Project Manager 
                               Mark Williams, GS Corporate          
                               DES Office Engineer, Office of PS&E 
                               Farhad Hadjibabaie, D12 Material Engineer 
                               Structure Construction R.E. Pending file 
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Figure 1. Project Location Map 
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Wall #513 

Figure 2.  Proposed Retaining Wall #513 Location/Alignment  
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Figure 3. Idealized Soil Profile 
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Figure 4.  Recommended Wall and Backfill Details and Geotechnical Design Parameters 
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Figure 5. Recommended Preloading Details (Schematic at Cross Section at Sta. 516+00)  
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Figure 6.  Wall Effective Width (Bw') vs. Foundation Soil Settlement  
  



Mr. Mohammad Ravanipour                                                         Retaining wall No. 513 
Nov. 10, 2011                                                                                1200000102(EA 12-0E3101) 
Page 22 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
                
 

Figure 7. Effective Footing Width (Bw') vs. Factored Nominal bearing Resistance, qNR 
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Figure 8. Effective Footing Width (Bw') vs. Factored Nominal bearing Resistance, qNR 
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- GENERAL PLAN 
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- STRUCTURE PLAN 
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Boring Logs for RW 513 

 

- Boring / CPT location Map 

- Boring Logs 

- CPT Logs 
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AFTER DRILLING (DATE)

- stiff; PP=1.0 tsf.

- dark grayish brown; PP=2.25 tsf.

Fat CLAY (CH); very stiff; dark olive gray to black; moist;
trace mineralization nodules; trace roots; PP=2.5 tsf.

- dark grayish brown; few GRAVEL; few SAND; PP=1.0
tsf.

SANDY lean CLAY (CL); stiff; grayish brown; moist; some
medium to fine SAND.
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BOREHOLE LOCATION (Offset, Station, Line)
~285.70' Rt  Sta ~514+98.99"A" Line

.

BOREHOLE BACKFILL AND COMPLETION
Backfilled with cement grout

TOTAL DEPTH OF BORING
42.0 ft

SAMPLER TYPE(S) AND SIZE(S) (ID)
Std Cal (2.5"), SPT (1.4")

HAMMER EFFICIENCY, ERi
74%

DRILLING CONTRACTOR
Crux Subsurface, Inc.
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HOLE ID

R-11-022
BOREHOLE LOCATION (Lat/Long or North/East and Datum)
2129009.2 ft / 6132629.7 ft  NAD83

LOGGED BY
D. Orris

COMPLETION DATE
1-14-11

BEGIN DATE
1-14-11

GROUNDWATER
READINGS

BRIDGE NUMBER
55-1104

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

DATE
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SPT HAMMER TYPE
Manual; 140 lb, 30-inch drop

DRILLING METHOD
Rotary Wash
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SEDIMENTARY ROCK (CLAYSTONE); moderately to
thickly bedded; olive gray; intensely to moderately
weathered; soft; intensely to moderately fractured.

- few coarse to fine GRAVEL; few SAND; PP=1.0 tsf.

Fat CLAY (CH) (continued).
- very stiff; PP=2.0 tsf. PP = 2

UU =
1.8

Bottom of borehole at 42.0 ft bgs

SANDY lean CLAY (CL); stiff; dark grayish brown; moist;
trace GRAVEL; some SAND; PP=1.0 tsf.

PP = 1

PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange
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6-10-11
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EJ. Jeon
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SLEEVE
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Geotechnical Services
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PROJECT OR BRIDGE NAME
I-5 and SR-74 Interchange

BRIDGE NUMBER
55-1104

48 6036
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Project Name: I-5 / SR-74 Interchange
Project Number: 30989830, TO 59030

Project Engineer: FM
LOCATION INITIAL CONDITION

Limits SG C CU UU DS UC
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Santa Ana Geotechnical Laboratory Testing Summary

CORROSIVITY

INDEX

Gradation

R-10-008 81.0 ROCK 23.0 123.3 100.2 36.02

R-10-008 93.0 ROCK 28.8 119.3 92.6 7.95

R-10-009 6~55 7.3 600 930 150

R-10-009 3 15.0 CL 22.8 124.4 101.3 39 24 0.33 1.34

R-10-009 5 25.0 CL 18.5 132.6 111.9 26 10 0.25 74.0 done 27

R-10-009 7 35.0 SC 20.7 133.1 110.3 0.15

R-10-009 10 50.0 CH 25.7 122.9 97.8 1.43

A-11-020 1,2 5~8 CH 7.6 580 0 600

A-11-020 2 6.5 CH 25.1 119.0 95.1 83.1 done

A-11-020 3 10.0 CH 31.5 75 48 0.09 98.6

A-11-020 5 20.0 CH 28.1 63 37 0.06 97.9

R-11-022 5~30 7.5 515 0 120

(SNA)
index summary (6/00)  

!Summary I5&SR74 IC report.xls 
6/8/2011 URS
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Project Name: I-5 / SR-74 Interchange
Project Number: 30989830, TO 59030

Project Engineer: FM
LOCATION INITIAL CONDITION

Limits SG C CU UU DS UC
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Santa Ana Geotechnical Laboratory Testing Summary

CORROSIVITY

INDEX

Gradation

R-11-022 2 6.5 CH 23.5 124.2 100.6 done 4.13

R-11-022 4 11.5 CH 29.4 119.6 92.4 58 36 0.21 done 3.48

R-11-022 6 20.0 CH 25.7 124.4 99.0 50 32 0.24 done 3.5

R-11-022 7 25.0 CL 66.8

R-11-022 8 30.0 CL 19.5 130.0 108.8 39 24 0.19 done

R-10-024 5~60 7.5 445 1692 90

R-10-024 1 5.0 CL 27.6 119.6 93.8

R-10-024 3 15.0 CL 23.6 97.3 78.7 47 33 0.29 2.04

R-10-024 4 20.0 CL 28.7 82.7

R-10-024 5 25.0 CH 31.7 117.9 89.5 61 45 0.35 done 3.34

R-10-024 6 30.0 SM 27.3 17.9

R-10-028 5~50 6.5 640 606 105

(SNA)
index summary (6/00)  

!Summary I5&SR74 IC report.xls 
6/8/2011 URS
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LIQUID LIMIT(%) 

BORING No. SAMPLE No. DEPTH (ft .) 
WATER 

LL PI 
DESCRIPTION I CLASSIFICATION 

CONTENT(%) 

R-1 1-022 4 11 .5 29.4 58 36 Dark olive gray Clay (CH) 

Project Name: 1-5 & SR-74 IC PLASTICITY CHART 

Project Number: 30989830 
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LIQUID LIMIT(%) 

BORING No. SAMPLE No. DEPTH (ft .) 
WATER 

LL PI 
DESCRIPTION I CLASSIFICATION 

CONTENT(%) 

R-1 1-022 6 20.0 NA 50 32 Dark olive gray Clay (CH) 

Project Name: 1-5 & SR-74 IC PLASTICITY CHART 

Project Number: 30989830 

@BCL@8407FDB1.xls URS 
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R-1 1-022 8 30.0 NA 39 24 Olive brown sandy Clay (CL) 
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Project Number: 30989830 
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CORROSIVITY TEST ANALYSIS

Project Number: Boring No.:
Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 
State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )
x Moist State Container No. s1

Air Dried Mass Container + Wet Soil (g), M1 137.2
Oven Dried at 60 C Mass Container + Dry Soil (g), M2 134.9

Mass Container (g), M3 85.24
Water Content, w (%) 4.63

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5
Weight of Soil in bowl (g):
Weight of mixing bowl (g):

Wet weight of Soil (g):
Amount of water added (ml):

Soil Box + Wet Soil (g), M5
Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7
Volume of Soil Box (cm3)

Est. Saturation (%)
Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.60
50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 21.7 Celsius

Sulfate Content: 
100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :

recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =
number of dilutions to obtain above value, d, = = mg/ L = ppm

Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: 
100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :
mg/L of Cl- = ((A-B) x N x 35453) x 3

A = mL of AgNO3 A=
B = 23 mL of the blank
N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By: TJO

I-5 & SR-74 IC
FM

YS 5/15/2011

600

40

10,000

30989830

220.83 251.66252.20246.95

A-11-020

0 20

10,000

227.20
124.67
102.53
79.2

3,600

124.67
96.16
79.2

640580
88.29.5 89.6

not detected
0

6405803,600 695

5 ~ 6.5
1, 2

580

509.52

124.67
126.99

124.67

493.03

127.53
79.2 79.2

30 20

132.75 132.75
274.8 360.28 376.77

CH

132.75 132.75 132.75
407.55 426.4 464.57

3

293.65 331.82
41

79.2
76.6
695

35.3

124.67
122.28

SNA (2007) corrosivity SR74 A11020 006.xlsx URS



CORROSIVITY TEST ANALYSIS

Project Number: Boring No.:

Project Name: Sample No.:

Project Engineer: Depth (ft):

Initial Visual Classification Symbol: 

State of Specimen before Processing Set-Up Minus No. 8

x Passing soil through #8 sieve Water Content or (               )

x Moist State Container No. c4

Air Dried Mass Container + Wet Soil (g), M1 115.87

Oven Dried at 60 C Mass Container + Dry Soil (g), M2 106.7

Mass Container (g), M3 71.92

Water Content, w (%) 26.37

Resistivity Test: California Test Method 643 Mininum Resistence value: ohm-cm

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Weight of Soil in bowl (g):

Weight of mixing bowl (g):

Wet weight of Soil (g):

Amount of water added (ml):

Soil Box + Wet Soil (g), M5

Weight of Soil Box (g), M6

Wt. of Wet Soil for test (g), M7

Volume of Soil Box (cm3)

Est. Saturation (%)

Resistivity Reading (ohm)

Resistence (ohm-cm)

Resistence = Soil Box Constant x Reading 

pH Test : California Test Method 532 pH of slurry: 7.50

50g wet weight of soil mixed with 50 mL of de-ionized water. Temperature : 21.2 Celsius

Sulfate Content: 

100g of soil mixed with 300 mL of de-ionized water. SO4 (ppm) :
recorded mg of SO4 in sample, x, = mg

soil / water ratio, r,  =

number of dilutions to obtain above value, d, = = mg/ L = ppm
Dilution Equation, d > 0; SO4 = (( x / 80 )* ( r  80 * 2 d - r  80 * 2(d-1) ) ) + r  80 * 2(d-1)

Chloride Content: 

100g of soil mixed with 300 mL of de-ionized water. Cl- (ppm) :

mg/L of Cl- = ((A-B) x N x 35453) x 3
A = mL of AgNO3 A=

B = 23 mL of the blank

N = 0.0493 N, normality of the titrant Cl- (mg/L) = A * 5 * 3

Tested By: Date: Checked By:

3

278.81 288.5

10

79.2

81.8

CL

134.86 134.86 134.86

403.98 413.67 423.36

269.12

5 ~ 30

composite

515

not detected
0

515

79.2 79.2

525

525
75.8

126.47

128.69

695

254.08

126.47

127.61

79.2

515

126.47

118.8

79.2

56.0

30989830

245.27 255.16

R-11-022

0 10

TJO

I-5 & SR-74 IC

FM

YS 2/15/2011

120

8

695

SNA (2007) @BCL@840FC25E.xls URS



Description:

Boring No.: Liquid Limit % Specific Gravity 2.70 assumed

Sample No.: Plasticity Index % Strain for Saturation 4.37 %

Depth ( ft | m) 6.5 1.98 Fines Content 83.1 % Water added at 67 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 25.1 119.0 18.70 95.2 14.95 88.1 0.77 0.946 2.40
Final 26.2 125.2 19.67 99.2 15.58 101.8 0.70 0.908 2.31

Project Number:
Test Start Date:

SUBMITTED BY:

I-5 & SR-74 IC

A-11-020
2

Very dark greenish gray Clay with sand (CH)

5/10/2011
30989830

Water 
Content 

(%)

2.418 6.142

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435
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Project Number: Boring No.: A-11-020

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 135.79
Mass of Dry Specimen, M5 (g) 108.58

Nominal Measured x Specimen Height, H (in) 0.946
Nominal x Measured Specimen Diameter, D (in) 2.418

Area of Specimen, A (in^2) 4.592
Volume of Specimen, V (cc) 71.22

Assumed x Measured Specific Gravity, Gs 2.70
Wet Unit Weight, WUW (pcf) 119.0

Dry Unit Weight, DUW (pcf) 95.2
Void Ratio 0.775 0.768 0.696

Degree of Saturation, S (%) 88.1
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by: TJO5/10/11

137.07

2.70 2.70
119.0

0.946

TJO

0.900
0.955

125.2

0.28

0.951

2.418 2.418

135.79

4.372

89.1 101.8

0.911

25.56

I-5 & SR-74 IC

FM

C-8

0.954
0.943

0.941
0.943

25.06

94.8 99.2

4.592 4.592
71.22 68.33

26.24

0.906
0.919
0.895

6.5

Very dark greenish gray Clay with sand (CH)

30989830

0.22

354.50

0.946 0.908
0.038

sx6 XXXXX s7
Initial Spec. Final

0.047

373.48

0.908

261.47 108.58 185.52
108.79 XXXXX 80.25

137.07
108.58 108.58

300.49 135.79 213.14

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

R25

2

218.71
135.79

355.50

rp1
116.31
116.09

Specimen Analysis Initial Trim

0.909
Initial Final

TJO

Con SR 74 A11020 006.xls Page 1



Project Number: Boring No.: A-11-020

Project Name: I-5 & SR-74 IC Sample No.: 2

Project Engineer: Apparatus No.: Depth (ft): 6.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.

w Seat
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

8.82

TJO

11.65
11.16

4.51
6.58

0.3684
0.3596

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3593
0.76
1.55

0.02
0.37
0.76
1.52

3.58
7.19

0.00
-0.04
0.01
0.37

3.56
7.15
11.42

0.3324

0.0000
0.0004
0.0009
0.0020
0.0035

0.3382
0.3017

0.3791
0.3781
0.3736
0.3684

0.2568
0.2628

0.3384

0.2590

669
150

C-8

0.9460.3791

FM

End of Increment

0.3020

0.3736

0.0051
0.0070
0.0094

1360
2743
5508
11039

End of Duration End of Increment

0.3780

5/31/11

2743

30989830

0.0040

22100
11039

0.0120
0.0107
0.0076
0.0054

Vertical Strain (%)Dial Reading (in)

323

67
150

0.3791

669

End of Duration

0.2880
0.3114
0.3324

Con SR 74 A11020 006.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: A-11-020

Project Name: I-5 & SR-74 IC Sample No.: 2
Project Engineer: FM Depth (ft): 6.5

Apparatus No.: C-8 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.946 0.3791 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 67 0.946 0.3791 XXXXX XXXXX XXXXX 0.3791 0.0000 XXXXX XXXXX XXXXX
1 0.06 150 0.946 0.3791 0.3791 XXXXX XXXXX 0.3791 0.0004 XXXXX XXXXX XXXXX
2 0.25 323 0.944 0.3791 0.3784 0.3782 0.3780 0.3781 0.0009 XXXXX XXXXX XXXXX
3 0.50 669 0.938 0.3781 0.3762 0.3749 0.3736 0.3736 0.0020 XXXXX XXXXX XXXXX
4 1.0 1360 0.929 0.3736 0.3713 0.3699 0.3684 0.3684 0.0035 0.60 0.071 0.708
5 1.0 2743 0.915 0.3684 0.3665 0.3631 0.3596 0.3593 0.0051 6.00 0.007 0.069
6 4.0 5508 0.887 0.3593 0.3548 0.3466 0.3384 0.3382 0.0070 7.00 0.006 0.055
7 4.0 11039 0.841 0.3382 0.3311 0.3166 0.3020 0.3017 0.0094 38.00 0.001 0.009
8 8.0 22100 0.784 0.3017 0.2957 0.2774 0.2590 0.2568 0.0120 60.00 0.001 0.005
9 -8.0 11039 0.779 0.2568 0.2584 XXXXX XXXXX 0.2628 0.0107 XXXXX XXXXX XXXXX
10 -4.0 -4.0 2743 0.797 0.2628 0.2657 XXXXX XXXXX 0.2880 0.0076 0.50 0.063 0.625
11 -1.0 -1.0 669 0.815 0.2880 0.2890 XXXXX XXXXX 0.3114 0.0054 XXXXX XXXXX XXXXX
12 -0.8 150 0.832 0.3114 0.3119 XXXXX XXXXX 0.3324 0.0040 XXXXX XXXXX XXXXX
13 150 XXXXX 0.3324 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
14 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con SR 74 A11020 006.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Apparatus No.: C-8 Stage Number: ---Project Number: ...:;3~09;;..;8;;..;9...:;8~3~0 ___ _ Curves by: T JO 

Boring No.: A-11-020 Sample No.: 2 Depth (ft.) 6.5 -------
Date: 1 0-May-11 Load (psf): 150 Zero Reading: 0.3791 

Time Elapsed SQRT Dial 

Time Time Reading 0.3800 r---+--+---lr--------,------,.-t------, 

(min) (min) (in) 

17:01:18 0 0.00 0.3791 

0.02 0.13 0.3791 
0.3795 

0.05 0.22 0.3791 

0.10 0.32 0.3791 c 

0.20 0.45 0.3791 

0.50 0.71 0.3791 

0'1 
c 
i5 0.3790 co 
Q) 

0: 
1.00 1.00 0.3791 ro 

0 

0.3785 

-

0.3780 
0.00 1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

do= 0.3791 square root log time 

d90 = --- \90 = min d50= __ _ d50= __ _ 

d100= __ _ t50 = min !50= min 

df= 0.3791 

0.3795 
c 
~ 

0'1 
c 
i5 0.3790 co 
Q) 

0: 
ro 
0 

0.3785 

0.3780 ._____.__.__._ .......... .L.L..i..l..----JL--l-.J....J.....i...J...J.JL..L..--.l..-..L.....J'-L...L..U..ll-_...1..-.J....J.......L..I...I..i..U....-....I--l-..l.....i....J.....l...I....L.L._....l--l......J....I....L...L.L..U 

0.01 0.1 

C8 SR 74 A11020 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_0_98--'9'-8_3_0 ___ _ 

Boring No.: _A_-1_1_-0.;;..2_0 ___ _ 

Date· 10-May-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

17:02:17 0 0.00 0.3790 

0.02 0.13 0.3783 

0.05 0.22 0.3782 

0.10 0.32 0.3781 

0.20 0.45 0.3781 

0.50 0.71 0.3780 

1.00 1.00 0.3780 

1.50 1.22 0.3780 

2.00 1.41 0.3780 

4.0 2.00 0.3780 

6.0 2.45 0.3780 

10.0 3.16 0.3780 

swelling 13.0 3.61 0.3781 

0.3800 

0.3795 

I o.379o 

0'1 
c 
i5 0.3785 ro 
Q) 

0: 
(0 

0.3780 0 

0.3775 

0.3770 

0.01 0.1 

C8 SR 74 A11020 006 

Apparatus No.: C-8 Stage Number: 2 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 323 Zero Reading: 0.3791 

0.3800 

0.3795 

:£' 0.3790 

en 
c 
i5 0.3785 ro 
Q) 

0: 
' (0 "" 0 0.3780 ........ -

0.3775 

0.3770 

0.00 1.00 2.00 3.00 4.00 

do= 0.3784 

d90= __ _ 

d1 00 = 0.3780 

df = 0.3781 

190 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.3782 

!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: -=3.:..0.:..98:..:9-=8-=3.:..0 ___ _ 

Time 

17:15:24 

0"'1 0.3760 
c 
'6 
n:l 
Q) 

0: 0.3740 
ra 
0 

0.3720 

Boring No.: ..:...A.:....-1.:....1.:....-0::..:2::..:0~....-__ _ 

Date· 1 0-May-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3781 

0.02 0.13 0.3758 

0.05 0.22 0.3754 

0.10 0.32 0.3752 

0.20 0.45 0.3750 

0.50 0.71 0.3747 

1.00 1.00 0.3745 

1.50 1.22 0.3743 

2.00 1.41 0.3742 

4.0 2.00 0.3740 

6.0 2.45 0.3739 

10.0 3.16 0.3738 

16.0 4.00 0.3737 

30 0.3737 

60 0.3736 

90 0.3736 

Apparatus No.: C-8 Stage Number: 3 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 669 Zero Reading: 0.3791 

0.3800 

0.3780 

~ 
-;; 0.3760 
c 
'6 
n:l 
Q) 

0: 
ra o.3740 

0 

0.3720 

ll 
ll.. 

r--

Curves by: T JO 

0.3700 
0.00 1.00 2.00 3.00 4.00 

do= 0.3762 

d90 = ---
d100 = 0.3736 

df= 0.3736 

!90 = 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.3749 

!50= min 

0. 3700 L.....---l.---l.-L..L.I..U.UI....----L---L_l_.L..J...JU..U_-L.--L....L..Ju....L..I.J.I..-_j__j_....L...I.....I...I..i..LL..-....L-....I......L..J....i.J..Ii.J.J...._....L........L....I.....I..I...I.J..U 

0.01 0.1 

C8 SR 74 A11020 006 

10 

Log-Time (min) 
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100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Time 

18:46:26 

0.3720 

O"l 0.3700 
c 
'6 cu 
Q) 

a:: 0.3680 
ro 
0 

0.3660 

Boring No.: _A_-1_1_-0_2_0 ___ _ 

Date· 10-May-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3736 

0.02 0.13 0.3709 

0.05 0.22 0.3706 

0.10 0.32 0.3705 

0.20 0.45 0.3702 

0.50 0.71 0.3699 

1.00 1.00 0.3697 

1.50 1.22 0.3695 

2.00 1.41 0.3694 

4.0 2.00 0.3692 

6.0 2.45 0.3691 

10.0 3.16 0.3689 

16.0 4.00 0.3688 

30 0.3686 

60 0.3685 

120 0.3685 

240 0.3684 

480 0.3684 

878 0.3684 

Apparatus No.: C-8 Stage Number: 4 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 1360 Zero Reading: 0.3791 

0.3740 

0.3720 

c 
~ 0.3700 
c 
'6 cu 
Q) 

a:: 
ro o.368o 

0 

0.3660 

• .... 
.... ........ 

Curves by: T JO 

0.3640 

0.00 1.00 2.00 3.00 4.00 

do= 0.3713 

d90= __ _ 

d100 = 0.3684 

df= 0.3684 

190 = 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

150 = min 

log time 

d50 = 0.3698 

!50= 0.6 min 

0. 3640 L...----1.---1.--L....L..I..JL...U..I---I..-l..--L...I...J...J..J..U.---L..--I.......L..J....L..I..L.U...--'--'-..J.....J....J....L.jL.LJ...._...J...._...J...._J........I.....I...J....I..I..L..-..I..-..J......JL....L...L...L.ll.l 

0.01 0.1 

C8 SR 74 A11020 006 

10 

Log-Time (min) 
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One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: A-11-020 

Date· 11-May-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:25:11 0 0.00 0.3684 

0.02 0.13 0.3659 

0.05 0.22 0.3655 

0.10 0.32 0.3652 

0.20 0.45 0.3648 

0.50 0.71 0.3644 

1.00 1.00 0.3640 

1.50 1.22 0.3638 

2.00 1.41 0.3636 

4.0 2.00 0.3632 

6.0 2.45 0.3629 

10.0 3.16 0.3626 

16.0 4.00 0.3622 

30 0.3617 

60 0.3612 

120 0.3607 

240 0.3603 

480 0.3599 

1440 0.3594 

1984 0.3593 

0.3700 

0.3680 

c 0.3660 
:,::;. 

~ 0.3640 
'6 
ctl 
Q) 

0.3620 0: 
(ij 

0 0.3600 

0.3580 

0.3560 

0.01 0.1 

C8 SR 74 A11020 006 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.3680 

0.3660 

.£ 

~ 0.3640 
l:J 
ctl 
Q) 

0: 0.3620 
(ij 

0 
0.3600 

0.3580 

0.3560 

0.00 

do= 0.3665 

d90 = ---
d100 = 0.3596 

df= 0.3593 

C-8 

2 

2743 

!90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 5 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3791 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3630 

t50 = 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;;3..;;:.0.:...98:....:9:....:8....;.3..:..0 ___ _ Apparatus No.: C-8 Stage Number: 6 

Boring No.: .:...A.:....-1.:....1:....-0.:...2-'0'-----

Date· 12-May-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

18:30:20 0 0.00 0.3593 

0.02 0.13 0.3534 

0.05 0.22 0.3521 

0.10 0.32 0.3514 

0.20 0.45 0.3507 

0.50 0.71 0.3498 

1.00 1.00 0.3490 

1.50 1.22 0.3486 

2.00 1.41 0.3483 

4.0 2.00 0.3475 

6.0 2.45 0.3470 

10.0 3.16 0.3463 

16.0 4.00 0.3455 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 5508 Zero Reading: 0.3791 

0.3600 

0.3550 

• 
c 
~ 0.3500 
c 
'6 
(1j 
Q) 

0:: 
ro o.3450 

i:5 

0.3400 

0.3350 
0.00 

\.. 

' ..... 
l'oo.. -........ - """' 

1.00 2.00 

Curves by: T JO 

-

3.00 4.00 

30 0.3442 Square Root Time (min °·5 ) 

0'1 0.3500 
c 
'6 
(1j 
Q) 

0:: 0.3450 
ro 
i:5 

0.3400 

60 0.3426 

120 0.3410 

240 0.3398 

480 0.3389 

878 0.3382 

do= 0.3548 

d90= __ _ 

d100 = 0.3384 

df= 0.3382 

190 = min 

square root 

d50= __ _ 

!50= min 

log time 

d50 = 0.3466 

150 = 7.0 min 

0. 3350 l...----'---''-'--L.J...J....U..I....----''--1........1....1-J...J....LJL..I...--.I....-..l-J'-l...-L...L..L.I...1.--..I..-...l..-L.....I.....I....I....L.l.l--....1..-....i-.J......J....J....i...I...I..L.--'-'-l...-..J......1.....L...L.LU 

0.01 0.1 

CB SR 74 A11020 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..;;3..;;.0..:...98;;...;9:....:8..;;.3..:...0 ___ _ 

Time 

9:09:42 

0.3300 

O"l 0.3200 
c 
'6 
co 
Q) 

a: 0.3100 
[ij 

0 

0.3000 

Boring No.: A-11-020 -------
Date: 13-May-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3382 

0.02 0.13 0.3298 

0.05 0.22 0.3286 

0.10 0.32 0.3279 

0.20 0.45 0.3272 

0.50 0.71 0.3261 

1.00 1.00 0.3252 

1.50 1.22 0.3246 

2.00 1.41 0.3242 

4.0 2.00 0.3229 

6.0 2.45 0.3221 

10.0 3.16 0.3209 

16.0 4.00 0.3195 

30 0.3172 

60 0.3140 

120 0.3101 

240 0.3065 

480 0.3039 

960 0.3025 

1584 0.3017 

Apparatus No.: C-8 Stage Number: 7 Curves by: TJO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 11039 Zero Reading: 0.3791 

0.3400 ,............"'-r-....__-.---ir-........J'-----t--.,....-----T------. 

'' 
' ' 

0.3300 t--.:7-' .,..· ....__-.-----tr--........J'-------l---:----t~-----t 
:'IlL 

. ' ..... .._., 
c ~.· s=E~~~:::l ~ 0.3200 ~ 
c ~r-~~----~--·~·~------~----~---+~-------1 
'6 
co 
Q) 

a: 
' .. 

[ij 0.3100 h-........ .;.., .....-+---l-.....------i--!..----+-,------1 
0 . . . . 

0.3000 1-;-, ...... 7-• .....-+----t-.-----t--'---t--;------t . . . . . 
0. 2900 ......,_.....:... ........ o....L.JL....L...JL...L..J.,....._. .................. U-! .......... __._........_._._. .......... ......,... ...................................... 

0.00 

do= 0.3311 

d90 = ---
d100 = 0.3020 

df= 0.3017 

190 = 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

150 = min 

log time 

d50 = 0.3166 

150 = 38.0 min 

0.2900 L__....l.----l---L.....I....LJ...U..I---___JL...._L......I...J....l..L.I.JL.l--.l---..i.......J...J....L...I....LJ..L__.J_.J.__L...J.....L..J....i...L.l.--..L.......L-.J........L..J...I...L.U...._....l-.....L...l....J.....i....L..LLJ 

0.01 0.1 

C8 SR 74 A11020 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: ...;;3~0.:...98;;..:9...;;8~3.:...0 ___ _ 

Boring No.: .:...A.:...-1.:...1:....-0.:..:2.:..:0:...__ __ _ 

Date· 14-May-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

11:35:40 0 0.00 0.3017 

0.02 0.13 0.2948 

0.05 0.22 0.2941 

0.10 0.32 0.2937 

0.20 0.45 0.2931 

0.50 0.71 0.2922 

1.00 1.00 0.2914 

1.50 1.22 0.2908 

2.00 1.41 0.2903 

4.0 2.00 0.2890 

6.0 2.45 0.2881 

10.0 3.16 0.2866 

16.0 4.00 0.2848 

30 0.2818 

60 0.2772 

120 0.2714 

240 0.2652 

480 0.2604 

960 0.2578 

1476 0.2568 

0.3050 

0.2950 

:"? 0.2850 

en 
c 
'6 0.2750 co 
Q) 

0:::: 
Cii 0.2650 0 

0.2550 

0.2450 
0.01 0.1 

CS SR 74 A11020 006 

Apparatus No.: C-8 Stage Number: 8 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 22100 Zero Reading: 0.3791 

1.00 2.00 3.00 4.00 

do= 0.2957 

d90= __ _ 

d100 = 0.2590 

df= 0.2568 

190 = 

10 

Log-Time (min) 

Page 1 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = 0.2773 

150 = 60.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: A-11-020 -------
Date: 15-May-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 
12:12:49 0 0.00 0.2569 

0.02 0.13 0.2585 

0.05 0.22 0.2586 

0.10 0.32 0.2586 

0.20 0.45 0.2587 

0.50 0.71 0.2589 

1.00 1.00 0.2591 

1.50 1.22 0.2592 

2.00 1.41 0.2593 

4.0 2.00 0.2595 

6.0 2.45 0.2597 

10.0 3.16 0.2599 

16.0 4.00 0.2602 

30 0.2606 

60 0.2613 

120 0.2619 

240 0.2623 

480 0.2626 

960 0.2627 

1350 0.2628 

0.2640 

0.2630 

0.2620 
c 
'-=- 0.2610 
0'1 
c 
'6 0.2600 (1j 
Q) 

0:: 

ra 0.2590 

0 
0.2580 

0.2570 

0.2560 
0.01 0.1 

C8 SR 74 A11020 006 

Apparatus No.: C-8 

Sample No.: 2 

Load (psf): 11 039 

0.2630 

0.2620 

c 
'-=- 0.2610 
0"1 
c 
'g 0.2600 
Q) 

0:: 

ro o.259o 
0 

0.2580 

0.2570 

0.2560 
0.00 

do= 0.2584 

d90 = ---
d100 = ---

df= 0.2628 

190 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 9 Curves by: T JO ---
Depth (ft.)_6_.5_ 

Zero Reading: 0.3791 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = ---
150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: A-11-020 

Date: 16-May-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:44:37 0 0.00 0.2631 

0.02 0.13 0.2660 

0.05 0.22 0.2663 

0.10 0.32 0.2664 

0.20 0.45 0.2666 

0.50 0.71 0.2670 

1.00 1.00 0.2674 

1.50 1.22 0.2676 

2.00 1.41 0.2678 

4.0 2.00 0.2685 

6.0 2.45 0.2690 

10.0 3.16 0.2696 

16.0 4.00 0.2705 

30 0.2719 

60 0.2741 

120 0.2771 

240 0.2806 

480 0.2839 

1440 0.2869 

2880 0.2879 

4188 0.2880 

0.2900 

0.2850 

:§: 0.2800 

O"l 
c 
'6 0.2750 ro 
Q) 

a: 
[ij 

0.2700 0 

0.2650 

0.2600 

0.01 0.1 

C8 SR 74 A11020 006 

for ASTM D2435, method B 

Apparatus No.: C-8 Stage Number: 10 Curves by: TJO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 2743 Zero Reading: 0.3791 

0.2900 ,......,...---.-----~,...._:.........,,-----;------.----;------. 

0.2850 1-i-........ -:--.----ir--....__,;-----t--r-----+-'------i 

' c 0.2800 f--l-..-:--'----:----ir--,............__--t---:-----+------i 
-=-
O"l 
c 
'g 0.2750 l-'--:-'-~-'----i'--.-------t--.L...---+--.-----i 
Q) 

a: 
[ij 

0 0.2700 ~~· ~~~1~~~~f~~~~t~~~~-~ 
o.265o 1-rr..,......T"·...,..----.-__,r--.........,=------i--r----+-'-----i 

0.2600 W!.........,_L!..L..~~!-'--' .......... '-'-'-'-'--L...I-'-'-'-'.,.._.. .......... ....._.. ................................................ 

0.00 

do= 0.2657 

d90= __ _ 

d1 00 = 0.2680 

df= 0.2880 

t90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = 0.2669 

t50 = 0.5 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: 30989830 -------
Boring No.: A-11-020 -------

Date: 19-May-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:32:56 0 0.00 0.2880 

0.02 0.13 0.2892 

0.05 0.22 0.2893 

0.10 0.32 0.2895 

0.20 0.45 0.2896 

0.50 0.71 0.2898 

1.00 1.00 0.2900 

1.50 1.22 0.2902 

2.00 1.41 0.2903 

4.0 2.00 0.2906 

6.0 2.45 0.2909 

10.0 3.16 0.2914 

16.0 4.00 0.2919 

30 0.2928 

60 0.2943 

120 0.2963 

240 0.2993 

480 0.3031 

1440 0.3084 

2880 0.3099 

4188 0.3105 

7270 0.3114 

0.3150 

0.3100 

I o.3o5o 

en 
c 
'6 0.3000 ro 
Q) 

0:: 
(ij 

0.2950 0 

0.2900 

0.2850 
0.01 0.1 

C8 SR 74 A11020 006 

Apparatus No.: C-8 Stage Number: 11 Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 669 Zero Reading: 0.3791 

0.3150 ,..........,...., "-· -:---'---ii--..__..__ _ ___, __ ..------"T--:----....... 

0.3100 1--i-: ~: .1....' -'----i!-------i--.;---t~-----1 
'' 

c 0.3050 
'' ;.::=. . '' 

O'l ''' c .. 
'6 0.3000 ro 
Q) 

0:: 
~· co I I I I 

0 0.2950 '. 

' . 
0.2900 . '. . 

'. 
0.2850 

0.00 

do= 0.2890 

d90= __ _ 190 = 

d100 = ---
df= 0.3114 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root log time 

d50= __ _ min d50 = ---
150 = min 150 = min 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index % Strain for Saturation 6.41 %

Depth ( ft | m) 6.5 1.98 Fines Content 85.3 % Water added at 150 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 23.8 119.1 18.70 96.2 15.11 83.7 0.78 0.961 2.44
Final 22.5 126.9 19.94 103.6 16.27 94.7 0.65 0.892 2.27

Project Number:
Test Start Date:

SUBMITTED BY:

I-5 & SR-74 IC

R-11-022
2

Very dark gray Clay (CH)

3/4/2011
30989830

Water 
Content 

(%)

2.420 6.147

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

0.0

5.0

10.0

15.0
100 1000 10000 100000

Ve
rt

ic
al

 S
tr

ai
n 

(%
)

Consolidation Stress (psf)

Con I5 SR74 R11022 006.xls



Project Number: Boring No.: R-11-022

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 138.11
Mass of Dry Specimen, M5 (g) 111.56

Nominal Measured x Specimen Height, H (in) 0.961
Nominal x Measured Specimen Diameter, D (in) 2.420

Area of Specimen, A (in^2) 4.600
Volume of Specimen, V (cc) 72.42

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 119.1

Dry Unit Weight, DUW (pcf) 96.2
Void Ratio 0.788 0.782 0.655

Degree of Saturation, S (%) 83.7
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO

3/4/11

0.886
0.967

126.9

0.07
136.70

2.75 2.75
119.1

0.957

2.420 2.420

138.11

6.405

84.5 94.7

0.961

0.892

24.19

I-5 & SR-74 IC

FM

C6

0.959
0.960

0.962
0.966

95.9 103.6

4.600 4.600
72.42 67.25

23.80 22.54

0.894
0.892
0.891

0.961 0.892
0.069

m4

0.892

400.05 111.56 228.06
91.90 XXXXX 116.87

136.70
111.56 111.56

XXXXX s44
474.59 138.11 253.12

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of primary

R22

2

6.5

Very dark gray Clay (CH)

30989830

0.06

355.82
217.71
138.11

354.34

rp12
115.05
114.99

Specimen Analysis Initial Trim Initial Spec. Final

0.075

374.01

0.892
Initial Final

TJO
YS

Con I5 SR74 R11022 006.xls Page 1



Project Number: Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 2

Project Engineer: Apparatus No.: Depth (ft): 6.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

8.10
7.25

TJO

11.13
9.62

0.3263

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3263
2.08
3.96
7.33
11.50

7.16
11.22

0.2914
0.2483

1.16
2.07
3.96

0.12
0.43
0.68
1.20

0.0022
0.0040
0.0060
0.0082
0.0107
0.0137

0.3638
0.3570
0.3465

0.3574
0.3466

0.2536
0.2711

0.2930

2738
5499
11021
22064

C6

0.9610.3725

FM

End of Increment

0.2510

End of Duration End of Increment

0.3676
0.0000
0.0008

3/16/11

668
150

30989830

0.0120
0.0090
0.0069
0.0053

11021
2738

Vertical Strain (%)Dial Reading (in)

668

150
323

0.3713

1358

End of Duration

0.2878
0.2975

0.2975

Con I5 SR74 R11022 006.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 2
Project Engineer: FM Depth (ft): 6.5

Apparatus No.: C6 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.961 0.3725 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 150 0.960 0.3725 XXXXX XXXXX XXXXX 0.3713 0.0000 XXXXX XXXXX XXXXX
1 0.25 323 0.957 0.3713 0.3695 XXXXX XXXXX 0.3676 0.0008 XXXXX XXXXX XXXXX
2 0.50 668 0.955 0.3676 0.3665 XXXXX XXXXX 0.3638 0.0022 XXXXX XXXXX XXXXX
3 1.00 1358 0.952 0.3638 0.3620 0.3597 0.3574 0.3570 0.0040 2.00 0.022 0.223
4 1.0 2738 0.948 0.3570 0.3541 0.3504 0.3466 0.3465 0.0060 2.00 0.022 0.221
5 4.0 5499 0.936 0.3465 0.3430 0.3347 0.3263 0.3263 0.0082 3.00 0.014 0.144
6 4.0 11021 0.912 0.3263 0.3193 0.3062 0.2930 0.2914 0.0107 3.00 0.014 0.136
7 8.0 22064 0.882 0.2914 0.2823 0.2667 0.2510 0.2483 0.0137 10.00 0.004 0.038
8 -8.0 11021 0.900 0.2483 0.2508 XXXXX XXXXX 0.2536 0.0120 XXXXX XXXXX XXXXX
9 -4.0 -4.0 2738 0.926 0.2536 0.2569 XXXXX XXXXX 0.2711 0.0090 XXXXX XXXXX XXXXX
10 -1.0 -1.0 668 0.950 0.2711 0.2727 XXXXX XXXXX 0.2878 0.0069 XXXXX XXXXX XXXXX
11 -0.75 150 0.965 0.2878 0.2878 XXXXX XXXXX 0.2975 0.0053 XXXXX XXXXX XXXXX
12 150 XXXXX 0.2975 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
13 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
14 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11022 006.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_3_0 ___ _ 

Time 

10:50:06 

0.3690 

c 

0"1 0.3680 
c 
'5 
co 
Q) 

0: 0.3670 
(ij 

0 

0.3660 

Boring No.: _R_-_11_-0_2_2 ___ _ 

Date: 4-Mar-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3713 

0.02 0.13 0.3692 

0.05 0.22 0.3690 

0.10 0.32 0.3689 

0.20 0.45 0.3687 

0.50 0.71 0.3685 

1.00 1.00 0.3684 

1.50 1.22 0.3684 

2.00 1.41 0.3683 

4.0 2.00 0.3683 

6.0 2.45 0.3682 

10.0 3.16 0.3682 

16.0 4.00 0.3681 

30 0.3680 

60 0.3679 

120 0.3678 

240 0.3677 

480 0.3676 

960 0.3676 

1306 0.3676 

Apparatus No.: C6 Stage Number:_......;...._ Curves by: T JO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 323 Zero Reading: 0.3725 

0.3700 r---+--+----1f-------,------,.-+------, 

0.3690 t--ll;:'-,=-+----11--+-----+------t--t-----1 

'""'~'-

c: ~==t:=E~t:~~==~E§~~==:l:t::~~~ ~ 0.3680 ~ 
c f----+-~-4--------~---------+-+------_, 

'5 
co 
Q) 

0: 
(ij 0.3670 1----+--+-----1------t-----+-+------i 
0 

0.3660 l---+--+-----1r-------t-----+-+------i 

0. 3650 L...I....._._'"+'-''-+'L.....L...li-'-'--'-'--'-'--'-'--'-'--'-'--'-'--'-'--'-'...L-I....L.f'-...L...L .................... _,__, 

0.00 

do= 0.3695 

d90 = 190 = ---
d100 = ---

df= 0.3676 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

log time 

d50 = ---
!50= min 

0. 3650 '----'--''-'-...L...L.J....U....___.__.L......I.__,__,U-J..!...L.---'---'--._._.L..L..I.....,_ _ _,___.__.L......L....L..L.JU-L---'--'-...L...I.....L.L.L.L..L.---'--'-....L.-I....L..I...u.J 

0.01 0.1 

C615 SR74 R11022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 5-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:36:17 0 0.00 0.3676 

0.02 0.13 0.3663 

0.05 0.22 0.3661 

0.10 0.32 0.3660 

0.20 0.45 0.3659 

0.50 0.71 0.3657 

1.00 1.00 0.3656 

1.50 1.22 0.3655 

2.00 1.41 0.3654 

4.0 2.00 0.3653 

6.0 2.45 0.3652 

10.0 3.16 0.3651 

16.0 4.00 0.3650 

30 0.3649 

60 0.3647 

120 0.3646 

240 0.3644 

480 0.3641 

960 0.3639 

1691 0.3638 

0.3680 

0.3620 

for ASTM D2435, method B 

Apparatus No.: C6 

Sample No.: 2 

Load (psf): 668 

0.3700 

0.3680 

c 
~ 0.3660 ...... 
c 
'6 
(1j 
Q) 

a: 
(ij 0.3640 

0 

0.3620 

0.3600 

0.00 

do= 0.3665 

d90 = ---
d100= __ _ 

df= 0.3638 

-

t90 = 

Stage Number: 2 Curves by: 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

" 

1.00 2.00 3.00 

Square Root Time (min °·5 ) 

square root 

min d50 = 

log time 

d50 = 

TJO 

4.00 

--- ---
!50= min t50 = min 

0.3600 ..____.____.__._..._._.l...L.I.....____,.__ .......... ..J....I....I..l.J'-'---"'---..1...-J...._L..i....L..I..I----'---'--L...J.....L..L..I...U...--'--'-.J..-1.....1....L.L..U...---'--'-....1-J...U..L.U 

0.01 0.1 

C615 SR74 R11022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 6-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

12:47:44 0 0.00 0.3638 

0.02 0.13 0.3615 

0.05 0.22 0.3611 

0.10 0.32 0.3608 

0.20 0.45 0.3606 

0.50 0.71 0.3602 

1.00 1.00 0.3599 

1.50 1.22 0.3598 

2.00 1.41 0.3597 

4.0 2.00 0.3593 

6.0 2.45 0.3592 

10.0 3.16 0.3589 

16.0 4.00 0.3587 

30 0.3585 

60 0.3582 

120 0.3579 

240 0.3576 

480 0.3573 

1184 0.3570 

0.3620 

0.3560 

for ASTM D2435, method B 

Apparatus No.: C6 

Sample No.: 2 

Load (psf): 1358 

0.3640 

0.3620 

"\. 

c 
~ 0.3600 
c 
'5 
(1j 
Q) 

0: 
7ii 0.3580 

0 

0.3560 

0.3540 
0.00 

do= 0.3620 

d90= __ _ 

d100 = 0.3574 

df= 0.3570 

' 

!90 = 

Stage Number: 3 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

.__ 
---. 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

log time 

d50 = 0.3597 

t50 = 2.0 min 

0. 3540 ._____.___,__._...L...L.J...LJ..L.----L...-.L......I.--'-'u....LLL--.L.-..L.....JL..J-.L..J....L....._ _ _,___._.L....L..L.J...Ju..J.... _ _,__._..J.......L....L..I.J....LL.---'---'-...L....I....L..I..l.J.J 

0.01 0.1 

C6 15 SR74 R11 022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Time 

8:32:20 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 -------
Boring No.: R-11-022 -------

Date· 7-Mar-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3570 

0.02 0.13 0.3534 

0.05 0.22 0.3528 

0.10 0.32 0.3524 

0.20 0.45 0.3520 

0.50 0.71 0.3514 

1.00 1.00 0.3509 

1.50 1.22 0.3507 

2.00 1.41 0.3505 

4.0 2.00 0.3500 

6.0 2.45 0.3497 

10.0 3.16 0.3494 

16.0 4.00 0.3491 

Apparatus No.: C6 Stage Number: 4 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 2738 Zero Reading: 0.3725 

0.3580 

0.3560 

0.3540 
c 
~ 0.3520 
c 
'g 0.3500 
(!) 

a: 
(ij 0.3480 

0 
0.3460 

0.3440 

0.3420 

0.3400 

0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.3487 Square Root Time (min o.s) 

60 0.3483 

120 0.3479 

240 0.3475 

480 0.3470 

960 0.3466 

1443 0.3465 

0.3600 

0.3580 

0.3560 

c 0.3540 
= 
O"l 0.3520 
c 
'6 0.3500 co 
(!) 

a: 0.3480 
(ij 

0 0.3460 

0.3440 

0.3420 

0.3400 

0.01 0.1 

C6 15 SR74 R11 022 006 

do= 0.3541 

d90= __ _ 

d1 00 = 0.3466 

df= 0.3465 

190 = 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50= __ _ 

!50= min 

1000 

log time 

d50 = 0.3504 

!50= 2.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

8:36:44 

0.3400 

c 

en 0.3350 
c 
'6 
(1j 
Q) 

0::: 0.3300 
Cii 
0 

0.3250 

Boring No.: R-11-022 

Date· 8-Mar-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

960 

1430 

Dial 

Reading 

(in) 

0.3465 

0.3416 

0.3403 

0.3396 

0.3388 

0.3378 

0.3368 

0.3362 

0.3358 

0.3347 

0.3340 

0.3332 

0.3324 

0.3315 

0.3304 

0.3295 

0.3285 

0.3275 

0.3266 

0.3263 

for ASTM D2435, method B 

Apparatus No.: C6 Stage Number: 5 Curves by: TJO 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 5499 Zero Reading: 0.3725 

0.3450 
-

·~ 

' '" '" 
0.3400 

"' "" c 
~ 0.3350 
c 
'6 
(1j 
Q) 

0::: 
7ii 0.3300 

0 

0.3250 

0.3200 

0.00 

do= 0.3430 

d90= __ _ 

d100 = 0.3263 

df= 0.3263 

!90 = 

~"---. --- "'-- -
-

-

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

log time 

d50 = 0.3347 

!50= 4.0 min 

0.3200 1....----l---ii.....J..-l...I....L.J...l.L--1-..i........i.....l..-'u...L.I..L__.L_.J.....L..L.LU.i.I..--..L........L.-..L.l....L.Ll.l.L-....l....-L...L..l....L.l..ll.L_....L--L....LL.l....l...l..U 

0.01 0.1 

C6 15 SR74 R11022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Time 

8:27:58 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 -------
Boring No.: R-11-022 -------

Date: 9-Mar-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.3263 

0.02 0.13 0.3174 

0.05 0.22 0.3161 

0.10 0.32 0.3152 

0.20 0.45 0.3137 

0.50 0.71 0.3114 

1.00 1.00 0.3094 

1.50 1.22 0.3082 

2.00 1.41 0.3073 

4.0 2.00 0.3051 

6.0 2.45 0.3037 

10.0 3.16 0.3021 

16.0 4.00 0.3007 

Apparatus No.: C6 Stage Number: 6 

Sample No.: 2 Depth (ft.) 6.5 

Load (psf): 11021 Zero Reading: 0.3725 

0.3250 

0.3200 

0.3150 
c 
~ 0.3100 
c 
'g 0.3050 
Q) 

0: 
(ij 0.3000 

0 
0.2950 

0.2900 

0.2850 

0.2800 
0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2990 Square Root Time (min o.s) 

60 0.2973 

120 0.2958 

240 0.2945 

480 0.2932 

960 0.2920 

1480 0.2914 

0.3300 

0.3250 

0.3200 

c 0.3150 

0"\ 0.3100 
.!; 
"0 0.3050 co 
Q) 

0: 0.3000 
(ij 

0 0.2950 

0.2900 

0.2850 

0.2800 
0.01 0.1 

C615 SR74 R11022 006 

do= 0.3193 

d90 = t90 = ---
d1 00 = 0.2930 

df= 0.2914 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
t50 = min 

1000 

log time 

d50 = 0.3061 

t50 = 3.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: _R_-_11_-_02_2 ___ _ 

Date· 1 0-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:10:02 0 0.00 0.2914 

0.02 0.13 0.2808 

0.05 0.22 0.2796 

0.10 0.32 0.2790 

0.20 0.45 0.2779 

0.50 0.71 0.2763 

0.50 0.71 0.2763 

1.50 1.22 0.2737 

2.00 1.41 0.2728 

4.0 2.00 0.2703 

6.0 2.45 0.2686 

10.0 3.16 0.2662 

16.0 4.00 0.2638 

30 0.2605 

60 0.2570 

120 0.2541 

240 0.2518 

480 0.2501 

960 0.2489 

1494 0.2483 

0.2950 

0.2850 

2. 0.2750 

0\ 
c 
'6 0.2650 co 
Q) 

0::: 
co 0.2550 0 

0.2450 

0.2350 

0.01 0.1 

C615 SR74 R11022 006 

Apparatus No.: C6 Stage Number: 7 Curves by: T JO ---
Sample No.: 2 Depth (ft.)_6_.5_ 

Load(psf): 22064 Zero Reading: 0.3725 

0.2950 

'' ... 
0.2850 

"" . 
·~ 

c 0.2750 
.. --... . -.. -0\ ~ c ·-'6 0.2650 co .. 

Q) ... 
0::: -
co 
0 0.2550 

... . 
0.2450 

~_;, 

... 
0.2350 ......,_ • .,... • .,....· ...,..· ..................... '-!-' ........................................................................................... r-'-..................... ~ 

0.00 

do= 0.2823 

d90 = !90 = ---
d100 = 0.2510 

df= 0.2483 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
t50 = min 

100 1000 

log time 

d50 = 0.2666 

t50 = 10.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 11-Mar-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:04:43 0 0.00 0.2483 

0.02 0.13 0.2509 

0.05 0.22 0.2510 

0.10 0.32 0.2511 

0.20 0.45 0.2512 

0.50 0.71 0.2514 

1.00 1.00 0.2516 

1.50 1.22 0.2517 

2.00 1.41 0.2518 

4.0 2.00 0.2520 

6.0 2.45 0.2522 

10.0 3.16 0.2524 

16.0 4.00 0.2526 

30 0.2529 

60 0.2532 

120 0.2534 

240 0.2535 

480 0.2536 

0.2560 

0.2550 

0.2540 
c 
=- 0.2530 
0\ 
c 
'6 0.2520 rd 
Q) 

0::: 
co 0.2510 

i:5 
0.2500 

0.2490 

0.2480 
0.01 0.1 

C6 15 SR74 R11022 006 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.2550 

0.2540 

c =- 0.2530 
0\ 
c 
'g 0.2520 
Q) 

0::: 

co 0.2510 
i:5 

0.2500 

0.2490 

0.2480 

0.00 

do= 0.2508 

d90 = ---
d100 = ---

df= 0.2536 

C6 

2 

11021 

190 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 8 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

18:07:01 

0.2700 

O'l 0.2650 
c 
'6 
co 
Q) 

a: 0.2600 
[ij 

0 

0.2550 

Boring No.: R-11-022 

Date· 11-Mar-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

974 

Dial 

Reading 

(in) 

0.2536 

0.2574 

0.2578 

0.2580 

0.2584 

0.2590 

0.2594 

0.2598 

0.2601 

0.2609 

0.2614 

0.2623 

0.2632 

0.2647 

0.2667 

0.2685 

0.2699 

0.2706 

0.2711 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.2750 

0.2700 

c 
~ 0.2650 
c 
'g 
Q) 

a: 
[ij 0.2600 

0 

C6 

2 

2738 

,...... 
rr 

0.2550 

0.2500 
0.00 

do= 0.2569 

d90 = ---
d100 = ---

df= 0.2711 

190 = 

Stage Number: 9 Curves by: 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

------~ 

1.00 2.00 3.00 

Square Root Time (min o.s) 

square root 

min d50 = 

log time 

d50 = 

TJO 

4.00 

--- ---
!50= min !50= min 

0.2500 ._____.____.__._...._._ ........... ..____,'---...__.._.__........_....___..__......__,._._ .......... ......_ _ _.__....._.__._.L..L..I..U....--'--'-...&......I.....L-L.L.U..-'-'--'-_.__. .......... .L..LJ 

0.01 0.1 

C615 SR74 R11022 006 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 12-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:21:14 0 0.00 0.2711 

0.02 0.13 0.2729 

0.05 0.22 0.2730 

0.10 0.32 0.2731 

0.20 0.45 0.2734 

0.50 0.71 0.2737 

1.50 1.22 0.2742 

1.50 1.22 0.2742 

2.00 1.41 0.2744 

4.0 2.00 0.2749 

6.0 2.45 0.2753 

10.0 3.16 0.2759 

16.0 4.00 0.2766 

30 0.2779 

60 0.2797 

120 0.2819 

240 0.2841 

480 0.2856 

974 0.2866 

1440 0.2871 

2880 0.2877 

3488 0.2878 

0.2900 

0.2880 

0.2860 

I o.284o 

O'l 0.2820 
c 
'6 0.2800 co 
Q) 

a: 0.2780 
(ij 

0 0.2760 

0.2740 

0.2720 

0.2700 

0.01 0.1 

C6 15 SR74 R11022 006 

for ASTM D2435, method 8 

Apparatus No.: C6 

Sample No.: 2 

Load (psf): 668 

0.2900 

0.2880 

0.2860 

0.2840 
c 
~ 0.2820 
c 
'6 0.2800 co 
Q) 

a: 
(ij 0.2780 

0 
0.2760 

0.2740 

0.2720 
r----

0.2700 

0.00 

do= 0.2727 

d90 = t90 = ---
d100= __ _ 

df= 0.2878 

10 

Log-Time (min) 

Page 1 

Stage Number: 10 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 14-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

20:30:16 0 0.00 0.2878 

0.02 0.13 0.2881 

0.05 0.22 0.2885 

0.10 0.32 0.2886 

0.20 0.45 0.2887 

0.50 0.71 0.2888 

1.00 1.00 0.2890 

1.50 1.22 0.2890 

2.00 1.41 0.2891 

4.0 2.00 0.2893 

6.0 2.45 0.2894 

10.0 3.16 0.2896 

16.0 4.00 0.2899 

30 0.2903 

60 0.2911 

120 0.2921 

240 0.2933 

480 0.2946 

960 0.2958 

1440 0.2965 

2109 0.2970 

2835 0.2975 

0.3000 
~ 

c 
'= 
0\ 
c 
'0 0.2950 rd 
Q) 

a: 
[ij 

0 
0.2900 

for ASTM D2435, method B 

Apparatus No.: C6 

Sample No.: 2 

Load (psf): 150 

0.3050 

0.3000 

c 
en 
c 
'0 0.2950 rd 
Q) 

a: 
[ij 

0 

0.2900 

..,..-

0.2850 

0.00 

do= 0.2878 

d90 = ---
d100= __ _ 

df= 0.2975 

190 = 

Stage Number: 11 Curves by: TJO 

Depth (ft.) 6.5 

Zero Reading: 0.3725 

. 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root log time 

d50= __ _ min d50 = ---
!50= min !50= min 

0.2850 '-----'--'--'-..J....L.J...L.I..L.--L...-J.......L-J...J...J...L..L.L...--.L.-.i....-J'-L..I-U..I..L---'--...l..-'-'-.I...I..J...I.L---'--'--...I......L...I....L.L.L.I...--'---'--'-'....L.J...LLJ 

0.01 0.1 

C615 SR74 R11022 006 

10 

Log-Time (min) 
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100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index % Strain for Saturation 3.57 %

Depth ( ft | m) 11.5 3.51 Fines Content 94.5 % Water added at 150 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 28.3 118.2 18.57 92.2 14.48 90.4 0.86 0.938 2.38
Final 26.5 123.2 19.36 97.4 15.30 96.0 0.76 0.888 2.26

Project Number:
Test Start Date:

SUBMITTED BY:

I-5 & SR-74 IC

R-11-022
4

Dark olive gray Clay (CH)

3/4/2011
30989830

Water 
Content 

(%)

2.416 6.137

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

0.0

5.0

10.0

15.0
100 1000 10000 100000

Ve
rt
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)

Consolidation Stress (psf)

Con I5 SR74 R11022 011.xls



Project Number: Boring No.: R-11-022

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 133.49
Mass of Dry Specimen, M5 (g) 104.08

Nominal Measured x Specimen Height, H (in) 0.938
Nominal x Measured Specimen Diameter, D (in) 2.416

Area of Specimen, A (in^2) 4.584
Volume of Specimen, V (cc) 70.50

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 118.2

Dry Unit Weight, DUW (pcf) 92.2
Void Ratio 0.865 0.859 0.759

Degree of Saturation, S (%) 90.4
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO

3/4/11

0.880
0.947

123.2

0.18
131.66

2.75 2.75
118.2

0.937

2.416 2.416

133.49

3.572

91.1 96.0

0.938

0.892

28.67

I-5 & SR-74 IC

FM

C8

0.939
0.941

0.936
0.939

91.9 97.4

4.584 4.584
70.50 66.70

28.26 26.50

0.885
0.886
0.887

0.938 0.888
0.051

m5

0.888

311.26 104.08 203.62
91.31 XXXXX 100.13

131.66
104.08 104.08

XXXXX s2
374.32 133.49 231.04

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of primary

R24

4

11.5

Dark olive gray Clay (CH)

30989830

0.14

351.56
218.07
133.49

349.55

rp00
117.17
117.03

Specimen Analysis Initial Trim Initial Spec. Final

0.059

371.22

0.889
Initial Final

TJO
TJO

Con I5 SR74 R11022 011.xls Page 1



Project Number: Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 4

Project Engineer: Apparatus No.: Depth (ft): 11.5

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

6.76
5.84

TJO

10.38
8.61

0.3360

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3350
1.67
3.86
6.87
10.83

6.37
10.53

0.3043
0.2642

0.40
1.61
3.75

0.04
-0.01
0.07
0.43

0.0018
0.0034
0.0049
0.0068
0.0092
0.0122

0.3755
0.3706
0.3574

0.3708
0.3580

0.2698
0.2897

0.3090

2747
5517
11057
22137

C8

0.9380.3780

FM

End of Increment

0.2670

0.09

End of Duration End of Increment

0.3765 0.3774
0.0000
0.0007

3/16/11

670
150

30989830

0.0108
0.0075
0.0056
0.0041

11057
2747

Vertical Strain (%)Dial Reading (in)

670

150
323

0.3776

1362

End of Duration

0.3090
0.3191

0.3191

Con I5 SR74 R11022 011.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 4
Project Engineer: FM Depth (ft): 11.5

Apparatus No.: C8 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.938 0.3780 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 150 0.938 0.3780 XXXXX XXXXX XXXXX 0.3776 0.0000 XXXXX XXXXX XXXXX
1 0.25 323 0.939 0.3776 0.3768 0.3767 0.3765 0.3774 0.0007 XXXXX XXXXX XXXXX
2 0.50 670 0.938 0.3774 0.3766 XXXXX XXXXX 0.3755 0.0018 XXXXX XXXXX XXXXX
3 1.00 1362 0.937 0.3755 0.3748 0.3728 0.3708 0.3706 0.0034 6.00 0.007 0.072
4 1.0 2747 0.929 0.3706 0.3688 0.3634 0.3580 0.3574 0.0049 5.00 0.008 0.085
5 4.0 5517 0.913 0.3574 0.3554 0.3457 0.3360 0.3350 0.0068 5.00 0.008 0.082
6 4.0 11057 0.892 0.3350 0.3327 0.3209 0.3090 0.3043 0.0092 6.00 0.007 0.065
7 8.0 22137 0.864 0.3043 0.3011 0.2841 0.2670 0.2642 0.0122 16.00 0.002 0.023
8 -8.0 11057 0.880 0.2642 0.2656 XXXXX XXXXX 0.2698 0.0108 XXXXX XXXXX XXXXX
9 -4.0 -4.0 2747 0.907 0.2698 0.2723 XXXXX XXXXX 0.2897 0.0075 XXXXX XXXXX XXXXX
10 -1.0 -1.0 670 0.932 0.2897 0.2907 XXXXX XXXXX 0.3090 0.0056 XXXXX XXXXX XXXXX
11 -0.8 150 0.947 0.3090 XXXXX XXXXX XXXXX 0.3191 0.0041 XXXXX XXXXX XXXXX
12 150 XXXXX 0.3191 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
13 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
14 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 150 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11022 011.xls Page 1



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 4-Mar-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

11:08:41 0 0.00 0.3776 

0.02 0.13 0.3767 

0.05 0.22 0.3766 

0.10 0.32 0.3766 

0.20 0.45 0.3765 

0.50 0.71 0.3765 

1.00 1.00 0.3765 

1.50 1.22 0.3765 

2.00 1.41 0.3765 

4.0 2.00 0.3765 

6.0 2.45 0.3765 

10.0 3.16 0.3767 

16.0 4.00 0.3770 

swelling 26 0.3774 

0.3790 

0.3760 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf}: 

0.3800 

0.3790 

c 
~ 0.3780 
c 
'6 
ro 
Q) 

a:: 
(ij 0.3770 

0 

0.3760 

' 

0.3750 

0.00 

do= 0.3768 

d90= __ _ 

d100 = 0.3765 

df= 0.3774 

C8 

4 

323 

190 = 

Stage Number: 1 Curves by: TJO 

Depth (ft.) 11.5 

Zero Reading: 0.3780 

_.,-
.... ~ 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50 = 0.3767 

150 = min 150 = min 

0.3750 L...---..l.---l---L.....L..J..J...U.J...____JL-J......J....J....J....U...LI.--..I...-..i......JI....i-L.L.LJ.I....._..I.-....I...._L....i...J...J..JL..U...._...L.--i-..J.......L...LJ...t.J.L. _ __J____.J....L..J'-L.J..l.J.I 

0.01 0.1 

C8 15 SR74 R11022 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ Apparatus No.: C8 Stage Number: 2 

Boring No.: _R_-1_1_-0_2_2 ___ _ 

Date· 4-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

11:34:58 0 0.00 0.3774 

0.02 0.13 0.3765 

0.05 0.22 0.3764 

0.10 0.32 0.3764 

0.20 0.45 0.3763 

0.50 0.71 0.3762 

1.00 1.00 0.3761 

1.50 1.22 0.3761 

2.00 1.41 0.3760 

4.0 2.00 0.3760 

6.0 2.45 0.3759 

10.0 3.16 0.3759 

16.0 4.00 0.3758 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 670 Zero Reading: 0.3780 

0.3780 

0.3770 

c 
--;:, 0.3760 
c 
i5 co 
Q) 

0:: 
(ii 0.3750 

0 

0.3740 

" 

0.3730 

0.00 

-

........... 

-

1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.3758 Square Root Time (min o.s) 

60 0.3757 

120 0.3757 

240 0.3756 

480 0.3756 

960 0.3756 

1263 0.3755 

0.3780 

0.3770 

c 
~ 

en 0.3760 
.£; 
-o co 
Q) 

0:: 0.3750 
(ii 

i5 

0.3740 

0.3730 

0.01 0.1 

C815 SR74 R11022 011 

do= 0.3766 

d90 = !90 = ---
d100 = ---

df= 0.3755 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
!50= min 

1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....:;3_09_8:....:9....:;8..:..30 ___ _ 

Boring No.: ..:..R:....:-1_1:....:-0.:...:2.:...:2;__ __ _ 

Date· 5-Mar-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:38:31 0 0.00 0.3755 

0.02 0.13 0.3745 

0.05 0.22 0.3743 

0.10 0.32 0.3741 

0.20 0.45 0.3740 

0.50 0.71 0.3738 

1.00 1.00 0.3735 

1.50 1.22 0.3734 

2.00 1.41 0.3733 

4.0 2.00 0.3730 

6.0 2.45 0.3728 

10.0 3.16 0.3726 

16.0 4.00 0.3724 

30 0.3722 

60 0.3719 

120 0.3717 

240 0.3714 

480 0.3712 

960 0.3709 

1440 0.3708 

2874 0.3706 

0.3760 

0.3750 

0.3740 
c 
:=::- 0.3730 
O"l 
c 
i5 0.3720 ro 
Q) 

0:: 
(ij 0.3710 

0 
0.3700 

0.3690 

0.3680 

0.01 0.1 

CB 15 SR74 R11022 011 

Apparatus No.: C8 Stage Number: 3 Curves by: T JO 

Sample No.: 4 

Load (psf): 1362 

0.3760 

0.3750 

0.3740 

c 
:=::- 0.3730 
O"l 
c 
i5 0.3720 ro 
Q) 

0:: 
(ij 0.3710 

r---
0 r----

0.3700 

0.3690 

0.3680 

0.00 

do= 0.3748 

d90 = 190 = ---
d100 = 0.3708 

df= 0.3706 

10 

Log-Time (min) 

Page 1 

Depth (ft.) 11.5 

Zero Reading: 0.3780 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = 0.3728 

150 = 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

8:34:26 

0.3700 

c 

en 0.3650 
c 
i5 co 
Q) 

a: 0.3600 
ro 
i5 

0.3550 

Boring No.: R-11-022 

Date· 7-Mar-11 

Elapsed SORT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

960 

1443 

Dial 

Reading 

(in) 

0.3706 

0.3682 

0.3678 

0.3675 

0.3670 

0.3663 

0.3656 

0.3651 

0.3647 

0.3637 

0.3631 

0.3623 

0.3615 

0.3607 

0.3600 

0.3593 

0.3587 

0.3582 

0.3577 

0.3574 

for ASTM D2435, method B 

Apparatus No.: C8 

Sample No.: 4 

Load (psf): 2747 

0.3750 

0.3700 .. 
c 
~ 0.3650 
c 
i5 co 
Q) 

0: co 0.3600 

0 

0.3550 

0.3500 

0.00 

do= 0.3688 

d90= __ _ 

d1 00 = 0.3580 

df= 0.3574 

""- ....... 

190 = 

Stage Number: 4 Curves by: TJO 

Depth (ft.) 11.5 

Zero Reading: 0.3780 

~ --.. ....... -~ -

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

150 = min 

log time 

d50 = 0.3634 

150 = 5.0 min 

0. 3500 .___....____,'--'-....L...L..L..L.I-'---'--.L.......I ......... u...L.LI.---'--......__L.....I.....L...L.L.L.L..-......___._J.....L...L..J..jl..U..---1-...J......J.......l....l....i...L..U.---..I.._.i...-i-J....L...i..LU 

0.01 0.1 

CB 15 SR74 R11022 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 8-Mar-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:38:55 0 0.00 0.3574 

0.02 0.13 0.3542 

0.05 0.22 0.3532 

0.10 0.32 0.3526 

0.20 0.45 0.3519 

0.50 0.71 0.3506 

1.00 1.00 0.3495 

1.50 1.22 0.3486 

2.00 1.41 0.3480 

4.0 2.00 0.3462 

6.0 2.45 0.3450 

10.0 3.16 0.3435 

16.0 4.00 0.3421 

30 0.3404 

60 0.3390 

120 0.3379 

240 0.3370 

480 0.3361 

960 0.3353 

1430 0.3350 

0.3600 

0.3550 

:§: 0.3500 

(J) 

c: 
i5 0.3450 co 
Q) 

a: 
co 0.3400 0 

0.3350 

0.3300 

0.01 0.1 

C815 SR74 R11022 011 

for ASTM D2435, method B 

Apparatus No.: C8 Stage Number: 5 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf}: 5517 Zero Reading: 0.3780 

0.3600 .....--+--+--1-------.------.-+-----.. 

0.3550 t-.--+--1---+------+------+-t-----1 

"' 
c 0.3500 1---+--f""""'=:':--------f------+-+----l 
.:=:, 
(J) 

c -'g 0. 3450 1---+--1----l'--------4---=-:::!0oo-=:------4-+----l 
Q) - ..... 

0:::: -co 
0 0.3400 1---+--1----ll--------f------+-+----l 

0.3350 1---+--1----l-------f------+-+----l 

0. 3300 L-L-L...L..J ........... '-f-''-'-!i-'-'-'-'-'-'-'-'...1-l....&....I....&....I....&....I....L..L .......... ~ ...................................... 

0.00 

do= 0.3554 

d90 = ---
d1 00 = 0.3360 

df= 0.3350 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

min 

100 

square root 

d50 = ---
!50= min 

1000 

log time 

d50 = 0.3457 

!50= 5.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_3_0 ___ _ 

Boring No.: ...;..R.;....-1...;..1...;..-.;;.;02;;.;;2;;...._ __ _ 

Date· 9-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:30:03 0 0.00 0.3350 

0.02 0.13 0.3312 

0.05 0.22 0.3299 

0.10 0.32 0.3291 

0.20 0.45 0.3282 

0.50 0.71 0.3268 

1.00 1.00 0.3254 

1.50 1.22 0.3245 

2.00 1.41 0.3237 

4.0 2.00 0.3214 

6.0 2.45 0.3198 

10.0 3.16 0.3177 

16.0 4.00 0.3156 

30 0.3129 

60 0.3105 

120 0.3086 

240 0.3072 

480 0.3060 

960 0.3048 

1481 0.3043 

0.3350 

0.3300 

~ 0.3250 c 

g' 0.3200 
'6 
ro 
Q) 

0.3150 0:: 
(ij 

i:5 0.3100 

0.3050 

0.3000 
0.01 0.1 

CB 15 SR74 R11022 011 

Apparatus No.: C8 Stage Number: 6 Curves by: TJO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 11057 Zero Reading: 0.3780 

0.3300 

0.3250 

g' 0.3200 

'g ...;.._ 

~0.3150--(ij 

i:5 
0.3100 

0.3050 1-'-"'---:---'---ll--.......,,..----l--..;._---+-'------l 

0.3000 EE~~3E2§~§~~~~3~~~~~ 
0.00 

do= 0.3327 

d90 = ---
d100 = 0.3090 

df= 0.3043 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3209 

t50 = 6.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: _3_09_8_9_8_3_0 ___ _ 

Boring No.: _R_-1_1_-0.;...2_2 ___ _ 

Date· 1 0-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

9:12:07 0 0.00 0.3043 

0.02 0.13 0.2999 

0.05 0.22 0.2989 

0.10 0.32 0.2983 

0.20 0.45 0.2975 

0.50 0.71 0.2962 

1.00 1.00 0.2949 

1.50 1.22 0.2940 

2.00 1.41 0.2932 

4.0 2.00 0.2909 

6.0 2.45 0.2893 

10.0 3.16 0.2867 

16.0 4.00 0.2840 

30 0.2798 

60 0.2751 

120 0.2711 

240 0.2682 

480 0.2663 

960 0.2649 

1493 0.2642 

0.3050 

0.3000 

0.2950 

;§: 0.2900 

01 
c 0.2850 
'6 
(1j 
Q) 0.2800 

0::: 
ro 0.2750 0 

0.2700 

0.2650 

0.2600 

0.01 0.1 

C815 SR74 R11022 011 

Apparatus No.: C8 Stage Number: 7 Curves by: T JO 

Sample No.: 4 

Load (psf): 22137 

0.3050 

0.3000 

0.2950 

c 0.2900 
'=-
en 
c 0.2850 
'6 '' 
(1j 
Q) 

0.2800 0::: 
ro 
0 0.2750 

0.2700 

0.2650 

0.2600 
0.00 

do= 0.3011 

d90= __ _ 

d100 = 0.2670 

df= 0.2642 

!90 = 

10 

Log-Time (min) 

Page 1 

---
Depth (ft.) 11.5 

Zero Reading: 0.3780 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.2841 

!50= 16.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...=3..:.0.::...98:....:9:....:8..:.3.::...0 ___ _ Apparatus No.: C8 Stage Number: 8 

Boring No.: R-11-022 -------
Date: 11-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:06:46 0 0.00 0.2642 

0.02 0.13 0.2658 

0.05 0.22 0.2659 

0.10 0.32 0.2661 

0.20 0.45 0.2662 

0.50 0.71 0.2664 

1.00 1.00 0.2666 

1.50 1.22 0.2668 

2.00 1.41 0.2669 

4.0 2.00 0.2672 

6.0 2.45 0.2675 

10.0 3.16 0.2678 

16.0 4.00 0.2682 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 11057 Zero Reading: 0.3780 

0.2710 

0.2700 

~ 0.2690 
O"l 
c 
'g 0.2680 
(!) 

0: 

(i'j 0.2670 
0 

0.2660 

0.2650 

0.2640 
0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2687 Square Root Time (min °·5 ) 

60 0.2691 

120 0.2693 

240 0.2695 

480 0.2697 

960 0.2698 

1455 0.2698 

0.2720 

0.2710 

0.2700 
c 
'=- 0.2690 
01 
c 
'6 0.2680 ro 
(!) 

0: 
(i'j 0.2670 

0 
0.2660 

0.2650 

0.2640 

0.01 0.1 

C815 SR74 R11022 011 

do= 0.2656 

d90 = t90 = ---
d100 = ---

df= 0.2698 

10 

Log-Time (min) 

Page 1 

min 

100 

square root log time 

d50= __ _ d50= __ _ 

!50= min !50= min 

1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ...;.3..;;.0.;;..98;;..;9;....8_3_0 ___ _ 

Boring No.: ...:...R.:....-1.;;..1.:....-..;;..;02..;;..;2;;__ __ _ 

Date· 12-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:23:19 0 0.00 0.2698 

0.02 0.13 0.2727 

0.05 0.22 0.2729 

0.10 0.32 0.2731 

0.20 0.45 0.2735 

0.50 0.71 0.2740 

1.00 1.00 0.2745 

1.50 1.22 0.2749 

2.00 1.41 0.2752 

4.0 2.00 0.2761 

6.0 2.45 0.2767 

10.0 3.16 0.2778 

16.0 4.00 0.2789 

30 0.2808 

60 0.2834 

120 0.2859 

240 0.2878 

480 0.2888 

960 0.2894 

1541 0.2897 

0.2950 

0.2900 

:§_ 0.2850 

O"l 
c 
iJ 0.2800 ro 
(!) 

0: 
ro 0.2750 0 

0.2700 

0.2650 
0.01 0.1 

C8 15 SR74 R11022 011 

Apparatus No.: C8 Stage Number: 9 Curves by: T JO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 2747 Zero Reading: 0.3780 

0.2950 .--.--r-'-...,....---j--......-,.-----;,--..:.......-----.------, 

' ' 
0.2900 t--i-7-'--i---r--t---;-: --:--: ---t-----L..---t-......-------1 

rr~~--~r-r-,,-----r--~-----t-~------~ 

c 0.2850 f-!-J.....,....-'----7-~f--:..........'---~-----+--7------l 

'=-
O"l 
c 
'g 0.2800 1--'-.....,...~_,__~r-....._--~--r---+--'------1 

~ ~~~~ ro ~,_,...._·,_.. -:.--..r--- : 
i:5 0.2750 _._ 

·..-,..., 
' ' 

0.2700 1--7-~..;.--.----lr---i-' -·:..._-~--.L...----+-..------1 

0. 2650 L..I!.........._L!..I..-"-f-'-'--'L....I....J'-L...JL..&....I'-'-1'-'-''-'-'-'-' .............................. -L7'-......................................... 

0.00 

do= 0.2723 

d90= __ _ !90 = 

d100 = ---
df = 0.2897 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

!50= min 

100 1000 

log time 

d50 = ---
!50= min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Time 

12:04:44 

0.3050 

01 0.3000 
c 
'6 ro 
Q) 

0::: 0.2950 
ro 
0 

0.2900 

Boring No.: _R_-_11_-0_2_2 ___ _ 

Date· 13-Mar-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2897 

0.02 0.13 0.2909 

0.05 0.22 0.2911 

0.10 0.32 0.2912 

0.20 0.45 0.2913 

0.50 0.71 0.2917 

1.00 1.00 0.2920 

1.50 1.22 0.2922 

2.00 1.41 0.2924 

4.0 2.00 0.2930 

6.0 2.45 0.2934 

10.0 3.16 0.2941 

16.0 4.00 0.2949 

30 0.2964 

60 0.2984 

120 0.3010 

240 0.3038 

480 0.3059 

960 0.3072 

1440 0.3078 

2880 0.3087 

4054 0.3090 

Apparatus No.: C8 Stage Number: 10 Curves by: T JO 

Sample No.: 4 Depth (ft.) 11.5 

Load (psf): 670 Zero Reading: 0.3780 

0.3100 .---+--+--+-----.-----..-t-------, 

0.3050 1---+--+--+-----+----+-t-----1 

c 
-;:, 0.3000 1---+-+--+-----+-----+-1------l 
c 
'6 ro 
Q) 

0::: 

ro o.295o ~~tt~~~~~I~~~~~~~~~ 0 E 
0.2900 1---+-+--+-----+-----+-1------l 

0. 2850 L...I....J ........... f-'--'--+-'-""""'-+ ................... ........_.._._......_......_,......_......._.. .......... ...L...L......,._ ............................... 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

do= 0.2907 square root log time 

d50= __ _ d90 = --- !90 = min d50= __ _ 

d100 = !50= min !50= min ---
df= 0.3090 

0.2850 ....___..___._._.L..L..J ......... _ __.___.___.__._._. ........... _ __,___,__._._._...LL.L. _ __.__--'-....L....I.....L..L.LL.L..--'---'-..L....J.. ............. ......._ _ _.___,__._._.u..L.U 

0.01 0.1 

C8 15 SR74 R11022 011 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Description:

Boring No.: Liquid Limit 50 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 32 % Strain for Saturation 1.64 %

Depth ( ft | m) 20.0 6.10 Fines Content 87.0 % Water added at 151 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 25.6 123.2 19.35 98.1 15.41 94.2 0.75 0.932 2.37
Final 24.6 126.8 19.92 101.8 16.00 98.9 0.68 0.898 2.28

Project Number:
Test Start Date:

SUBMITTED BY:

I-5 & SR-74 IC

R-11-022
6

Dark olive gray Clay (CH)

2/18/2011
30989830

Water 
Content 

(%)

2.416 6.137

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435
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20.0
100 1000 10000 100000
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Project Number: Boring No.: R-11-022

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 138.22
Mass of Dry Specimen, M5 (g) 110.04

Nominal Measured x Specimen Height, H (in) 0.932
Nominal x Measured Specimen Diameter, D (in) 2.416

Area of Specimen, A (in^2) 4.584
Volume of Specimen, V (cc) 70.05

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 123.2

Dry Unit Weight, DUW (pcf) 98.1
Void Ratio 0.754 0.747 0.683

Degree of Saturation, S (%) 94.2
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO

2/18/11

0.891
0.939

126.8

0.25
137.06

2.75 2.75
123.2

0.935

2.416 2.416

138.22

1.643

95.1 98.9

0.932

0.899

26.07

I-5 & SR-74 IC

FM

C5

0.931
0.932

0.932
0.932

97.7 101.8

4.584 4.584
70.05 67.46

25.61 24.56

0.898
0.894
0.900

0.932 0.898
0.034

m13

0.898

286.50 110.04 185.43
89.82 XXXXX 76.30

137.06
110.04 110.04

XXXXX s20
337.78 138.22 212.23

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

R23

6

20.0

Dark olive gray Clay (CH)

30989830

0.20

355.68
217.46
138.22

354.27

rp10
116.20
116.00

Specimen Analysis Initial Trim Initial Spec. Final

0.041

378.97

0.899
Initial Final

TJO
TJO

Con I5 SR74 R11022 020.xls Page 1



Project Number: Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 6

Project Engineer: Apparatus No.: Depth (ft): 20.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

11.23
8.71

TJO

3.97

13.90
13.47

6.69

0.3170

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.3147
1.80
3.81
6.50
9.98

6.15
9.78

0.2867
0.2501

0.15
0.56
1.66
3.56

0.01
0.08
0.14
0.58

13.53

0.0022
0.0038
0.0055
0.0078
0.0107
0.0148

0.3545
0.3488
0.3357

0.3490

0.2140

0.3544

0.3370

0.2106
0.2162

0.2900

324
68

2748
5518
11058
22137

C5

0.9320.3580

FM

End of Increment

0.2520

0.10

End of Duration End of Increment

0.3562 0.3564
0.0000
0.0009

3/16/11

5518
1363

30989830

0.0178
0.0162
0.0104
0.0073
0.0052
0.0043

44297
22137

Vertical Strain (%)Dial Reading (in)

670

151
324

0.3579

1363

End of Duration

0.2429
0.2695
0.2904
0.3167

0.3167

Con I5 SR74 R11022 020.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 6
Project Engineer: FM Depth (ft): 20.0

Apparatus No.: C5 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.932 0.3580 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 151 0.932 0.3580 XXXXX XXXXX XXXXX 0.3579 0.0000 XXXXX XXXXX XXXXX
1 0.25 324 0.932 0.3579 0.3570 0.3566 0.3562 0.3564 0.0009 XXXXX XXXXX XXXXX
2 0.50 670 0.932 0.3564 0.3550 0.3547 0.3544 0.3545 0.0022 XXXXX XXXXX XXXXX
3 1.00 1363 0.930 0.3545 0.3530 0.3510 0.3490 0.3488 0.0038 1.50 0.028 0.284
4 1.0 2748 0.923 0.3488 0.3475 0.3423 0.3370 0.3357 0.0055 10.00 0.004 0.042
5 4.0 5518 0.909 0.3357 0.3341 0.3256 0.3170 0.3147 0.0078 15.00 0.003 0.027
6 4.0 11058 0.892 0.3147 0.3125 0.3013 0.2900 0.2867 0.0107 18.00 0.002 0.022
7 8.0 22137 0.870 0.2867 0.2835 0.2678 0.2520 0.2501 0.0148 35.00 0.001 0.011
8 16.0 44297 0.849 0.2501 0.2477 0.2309 0.2140 0.2106 0.0178 70.00 0.001 0.005
9 -16.0 22137 0.870 0.2106 0.2122 XXXXX XXXXX 0.2162 0.0162 XXXXX XXXXX XXXXX
10 -12.0 5518 0.907 0.2162 0.2207 XXXXX XXXXX 0.2429 0.0104 XXXXX XXXXX XXXXX
11 -4.0 -1.0 1363 0.941 0.2429 0.2447 XXXXX XXXXX 0.2695 0.0073 XXXXX XXXXX XXXXX
12 -1.5 324 0.967 0.2695 0.2703 XXXXX XXXXX 0.2904 0.0052 XXXXX XXXXX XXXXX
13 -0.25 -0.06 68 0.998 0.2904 XXXXX XXXXX XXXXX 0.3167 0.0043 XXXXX XXXXX XXXXX
14 68 XXXXX 0.3167 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 68 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11022 020.xls Page 1



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....::3..;;.0.;;...98;;..:9....::8..;;.3.;;...0 ___ _ 

Boring No.: R-11-022 -------
Date: 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

12:14:05 0 0.00 0.3579 

0.02 0.13 0.3568 

0.05 0.22 0.3567 

0.10 0.32 0.3566 

0.20 0.45 0.3565 

0.50 0.71 0.3563 

1.00 1.00 0.3562 

1.50 1.22 0.3562 

2.00 1.41 0.3564 

swelling 3.0 1.73 0.3564 

0.3575 
c 
<::::;. 

01 
c 
'6 0.3570 ro 
Q) 

0: 
ro 
0 

0.3565 

Apparatus No.: C5 Stage Number: --- Curves by: T JO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf): 324 Zero Reading: 0.3580 

0.3580 

0.3575 

c 
<::::;. 

0"1 
c 
'6 0.3570 ro 
Q) 

0: 

"\. 
\. 

ro 
0 

' r---- \. 
"\ r 

0.3565 

' .I --
0.3560 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

do= 0.3570 square root log time 

d50= __ _ d90 = --- !90 = min d50= __ _ 

d100= __ _ !50= min !50= min 

df= 0.3564 

0.3560 .____.___.__._..&...L.L.L.L.L..---JL...-........ ....L..J...J...L.I..1.--..__....__.._._I....I....L.I...I--....__...I.-l.....L....I....I....I..U..--'--'-...I......L...l....l.J..U.. _ _.__._...L...I...J....L.LJ.I 

0.01 0.1 

C515 ST74 R11022 020 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

12:16:27 0 0.00 0.3564 

0.02 0.13 0.3549 

0.05 0.22 0.3548 

0.10 0.32 0.3548 

0.20 0.45 0.3547 

0.50 0.71 0.3545 

1.00 1.00 0.3545 

1.50 1.22 0.3545 

2.00 1.41 0.3544 

4.0 2.00 0.3544 

6.0 2.45 0.3544 

swelling 10.0 3.16 0.3545 

0.3570 

0.3565 

::§: 0.3560 

01 
c 
'6 0.3555 co 
(]) 

a: 
(ij 0.3550 0 

0.3545 

0.3540 
0.01 0.1 

C515 ST74 R11022 020 

for ASTM D2435, method B 

Apparatus No.: C5 Stage Number: 2 Curves by: TJO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf): 670 Zero Reading: 0.3580 

0.3570 

0.3565 

c 0.3560 

O"l 
c 
'6 0.3555 co 
(]) 

0:: 
(ij 

0 0.3550 

'" ~ 
~ 

0.3545 ' -
0. 3540 ~ ......... '+'-''-+-''""""'"-l'-'-'__._.__._. .......... ....&....1_._. .............................. ~ ............................................... 

0.00 

do= 0.3550 

d90= __ _ 190 = 
d100 = ---

df= 0.3545 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50= __ _ 

150 = min 150 = min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Apparatus No.: C5 Project Number: _3_09_8.....;9_8_3_0 ___ _ Stage Number: 3 ---
Boring No.: _R_-1_1_-0_2_2 ___ _ 

Date· 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

12:26:50 0 0.00 0.3545 

0.02 0.13 0.3526 

0.05 0.22 0.3522 

0.10 0.32 0.3520 

0.20 0.45 0.3518 

0.50 0.71 0.3514 

1.00 1.00 0.3511 

1.50 1.22 0.3510 

2.00 1.41 0.3509 

4.0 2.00 0.3506 

6.0 2.45 0.3504 

10.0 3.16 0.3502 

16.0 4.00 0.3501 

Sample No.: 6 

Load (psf): 1363 

0.3550 

0.3530 

' c 
-;:; 0.3510 
c 
'6 
ro 
Q) 

0::: 
ro o.3490 

0 

0.3470 

0.3450 

0.00 

...... 
.......... 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

-.... 
·-

. 

1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.3499 Square Root Time (min °·5 ) 

60 

120 

240 

480 

960 

1300 

0.3530 

0.3497 

0.3494 

0.3492 

0.3490 

0.3488 

0.3488 

do= 0.3530 

d90 = ---
d100 = 0.3490 

df= 0.3488 

square root 

!90 = min d50 = ---
!50= min 

log time 

d50 = 0.3510 

t50= 1.5 min 

0. 3450 '----'---'--'-....L..J....L..U..I.--'--..L.......I....L..Jw....L!...L.--..__...L..-._._.L..L..L.1..1---'--~J.......L....L..L.JU-I--_.___,_..J.......I............_J...U... _ __.___._......_.-L..I..L.LJ 
0.01 0.1 

C515 ST74 R11022 020 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ Apparatus No.: C5 Stage Number: 4 

Boring No.: _R_-_11_-_02_2 ___ _ 

Date· 19-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:06:15 0 0.00 0.3488 

0.02 0.13 0.3472 

0.05 0.22 0.3470 

0.10 0.32 0.3469 

0.20 0.45 0.3466 

0.50 0.71 0.3461 

1.00 1.00 0.3456 

1.50 1.22 0.3453 

2.00 1.41 0.3450 

4.0 2.00 0.3441 

6.0 2.45 0.3435 

10.0 3.16 0.3425 

16.0 4.00 0.3415 

Sample No.: 6 

Load (psf): 2748 

0.3480 

0.3460 

0.3440 
c 
~ 0.3420 
c 
'g 0.3400 
Q) 

0: 
ro o.338o 

0 
0.3360 

0.3340 

0.3320 

0.3300 

0.00 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

1.00 2.00 

Curves by: TJO 

---" 

3.00 4.00 

30 0.3401 Square Root Time (min o.s) 

60 0.3387 

120 0.3377 

240 0.3370 

480 0.3364 

960 0.3360 

1466 0.3357 

0.3500 

0.3480 

0.3460 

c 0.3440 

0"\ 0.3420 
c 
'6 0.3400 n:l 
Q) 

0: 0.3380 
ro 
0 0.3360 

0.3340 

0.3320 

0.3300 
0.01 0.1 

C515 ST74 R11022 020 

do= 0.3475 

d90 = ---
d100 = 0.3370 

df= 0.3357 

190 = 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
150 = min 

1000 

log time 

d50 = 0.3423 

150 = 10.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 -------
Boring No.: _R_-1_1_-0_2_2 ___ _ 

Date· 20-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:33:03 0 0.00 0.3357 

0.02 0.13 0.3336 

0.05 0.22 0.3334 

0.10 0.32 0.3331 

0.20 0.45 0.3327 

0.50 0.71 0.3321 

1.00 1.00 0.3315 

1.50 1.22 0.3309 

2.00 1.41 0.3305 

4.0 2.00 0.3292 

6.0 2.45 0.3282 

10.0 3.16 0.3266 

16.0 4.00 0.3249 

30 0.3223 

60 0.3196 

120 0.3177 

240 0.3165 

480 0.3156 

960 0.3149 

1276 0.3147 

0.3400 

0.3350 

:§_ 0.3300 

01 
c 
'6 0.3250 co 
Q) 

0: 
co 0.3200 0 

0.3150 

0.3100 
0.01 0.1 

C515 ST74 R11022 020 

Apparatus No.: C5 Stage Number: 5 Curves by: TJO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf): 5518 Zero Reading: 0.3580 

0.3400 ....----+---+---1------.----~-+------. 

0.3350 1---+--+--i------t------+-+------1 - .... 
c 0.3300 1---+--+--i----=---=--+------1-~-----1 
'=-
O"l 

c -'g 0.3250 1---+--+--ir-------t------+-+---.....c:;: ........ 
Q) 

0: 
co 
0 0.3200 1---+---+---lr---------+------+-+------i 

0.3150 1---+--+--ir-------t------+-+------1 

0. 31 00 ....._ ................... '-+-'.........,f-'-''-'-''-'-''-'-'--'-'-'-'-'-'-'-' .................... ....Lf'-....................................... 

0.00 

do= 0.3341 

d90= __ _ 

d100 = 0.3170 

df= 0.3147 

190 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50= __ _ 

150 = min 

100 1000 

log time 

d50 = 0.3255 

150 = 15.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98-'9_8_3_0 ___ _ 

Boring No.: ...;..R-'--'11;...-.;;;.;02.;;.;.2;;....._ __ _ 

Date· 21-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

7:50:04 0 0.00 0.3147 

0.02 0.13 0.3120 

0.05 0.22 0.3117 

0.10 0.32 0.3115 

0.20 0.45 0.3110 

0.50 0.71 0.3102 

1.00 1.00 0.3094 

1.50 1.22 0.3088 

2.00 1.41 0.3083 

4.0 2.00 0.3068 

6.0 2.45 0.3056 

10.0 3.16 0.3038 

16.0 4.00 0.3017 

30 0.2985 

60 0.2948 

120 0.2918 

240 0.2898 

480 0.2883 

960 0.2872 

1463 0.2867 

0.3200 

0.3150 

0.3100 
~ 

c 
= 0.3050 
0'\ 
c 
'6 0.3000 co 
Q) 

0: 
""ffi 0.2950 

0 
0.2900 

0.2850 

0.2800 

0.01 0.1 

C5 15 ST74 R11022 020 

Apparatus No.: C5 

Sample No.: 6 

Load (psf): 11 058 

0.3150 

0.3100 

§. 0.3050 
0'\ 
c 
~ 0.3000 
Q) 

0: 

""ffi 0.2950 
0 

0.2900 

0.2850 

0.2800 

0.00 

do= 0.3125 

d90 = ---
d100 = 0.2900 

df= 0.2867 

!90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: _;_6;....___ Curves by: T JO 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3013 

t50 = 18.0 min 

10000 

URS 



Time 

8:13:38 

One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3..;..09.;...8;;..:9'--8_3.;...0 ___ _ 

Boring No.: ..:...R.;...-.;...11;...-.:..:02=2=-----

Date: 22-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2867 

0.02 0.13 0.2829 

0.05 0.22 0.2825 

0.10 0.32 0.2821 

0.20 0.45 0.2817 

0.50 0.71 0.2810 

1.00 1.00 0.2802 

1.50 1.22 0.2796 

2.00 1.41 0.2791 

4.0 2.00 0.2776 

6.0 2.45 0.2764 

10.0 3.16 0.2746 

16.0 4.00 0.2725 

Apparatus No.: C5 

Sample No.: 6 

Load (psf): 22137 

0.2900 

0.2800 

0.2750 

~ 
~ 0.2700 
c 
'g 0.2650 
Q) 

0: 
"ffi 0.2600 

i:5 
0.2550 

0.2500 

0.2450 

0.2400 

0.00 

Stage Number: 7 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

-~· 

1.00 2.00 

Curves by: TJO 

3.00 4.00 

30 0.2691 Square Root Time (min o.s) 

60 0.2643 

120 0.2593 

240 0.2552 

480 0.2523 

960 0.2506 

1451 0.2501 

0.2900 

0.2850 

0.2800 

c 0.2750 
'=-
(J) 0.2700 
c 
'6 0.2650 co 
Q) 

0: 0.2600 
"ffi 
i:5 0.2550 

0.2500 

0.2450 

0.2400 

0.01 0.1 

CS 15 ST74 R11022 020 

do= 0.2835 

d90 = 190 = ---
d100 = 0.2520 

df= 0.2501 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
150 = min 

1000 

log time 

d50 = 0.2678 

150 = 35.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 23-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

8:24:51 0 0.00 0.2501 

0.02 0.13 0.2472 

0.05 0.22 0.2468 

0.10 0.32 0.2466 

0.20 0.45 0.2462 

0.50 0.71 0.2456 

1.00 1.00 0.2450 

1.50 1.22 0.2445 

2.00 1.41 0.2441 

4.0 2.00 0.2429 

6.0 2.45 0.2420 

10.0 3.16 0.2406 

16.0 4.00 0.2389 

30 0.2361 

60 0.2318 

120 0.2264 

240 0.2206 

480 0.2158 

960 0.2128 

1440 0.2118 

2889 0.2106 

0.2500 

0.2450 

0.2400 

:§: 0.2350 

01 
c 0.2300 
'6 
ro 
Q) 0.2250 a: 
ra 0.2200 i:5 

0.2150 

0.2100 

0.2050 

0.01 0.1 

C515 ST74 R11022 020 

for ASTM D2435, method B 

Apparatus No.: C5 

Sample No.: 6 

Load (psf): 44297 

0.2450 

0.2400 

c 0.2350 
:=:-
O"l 
c 0.2300 
'6 
ro 
~ 0.2250 

ra 
i:5 0.2200 

0.2150 

0.2100 

0.2050 
0.00 

do= 0.2477 

d90= __ _ 

d100 = 0.2140 

df= 0.2106 

190 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 8 Curves by: TJO 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50= __ _ 

150 = min 

100 1000 

log time 

d50 = 0.2309 

150 = 70.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

8:34:44 

0.2180 

c 
= 
0"1 0.2160 
c 
i5 
co 
Q) 

0:: 0.2140 
(6 

0 

0.2120 

Boring No.: R-11-022 

Date: 25-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

560 

Dial 

Reading 

(in) 

0.2106 

0.2123 

0.2124 

0.2124 

0.2125 

0.2127 

0.2128 

0.2129 

0.2130 

0.2131 

0.2133 

0.2136 

0.2138 

0.2143 

0.2149 

0.2154 

0.2159 

0.2162 

for ASTM D2435, method B 

Apparatus No.: C5 

Sample No.: 6 

Load (psf): 22137 

0.2200 

0.2180 

c 
~ 0.2160 
c 
'g 
Q) 

0:: 
(6 0.2140 

0 

0.2120 
~ 

0.2100 
0.00 

do= 0.2122 

d90 = ---
d100= __ _ 

df= 0.2162 

,_. 

190 = 

Stage Number: 9 Curves by: 

Depth (ft.) 20.0 

Zero Reading: 0.3580 

1.00 2.00 3.00 

Square Root Time (min o.s) 

square root 

min d50 = 

log time 

d50 = 

TJO 

4.00 

--- ---
150 = min 150 = min 

0. 21 00 .____. ___ L..-L.....L-L..I..L.L.L.--'--.L......1...J....JL..J...Ll..L.---'--...L.-L...J....L..L..L..U.....-....__...._J......L....L..J..Ju.J....--'--'-..J.....L....L..L.L..U..---'--L..-L..JU-I...&.LJ 

0.01 0.1 

CS 15 ST74 R11022 020 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Boring No.: ...;.R....;.-....;.11....;.-.:..:02=2=----

Date· 25-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

17:54:16 0 0.00 0.2162 

0.02 0.13 0.2211 

0.05 0.22 0.2215 

0.10 0.32 0.2217 

0.20 0.45 0.2220 

0.50 0.71 0.2224 

1.00 1.00 0.2228 

1.50 1.22 0.2230 

2.00 1.41 0.2232 

4.0 2.00 0.2238 

6.0 2.45 0.2243 

10.0 3.16 0.2250 

16.0 4.00 0.2259 

30 0.2273 

60 0.2295 

120 0.2325 

240 0.2360 

480 0.2393 

960 0.2416 

1440 0.2423 

2410 0.2429 

0.2450 

0.2400 

2. 0.2350 

01 
c 
'a 0.2300 a1 
Q) 

a: 
nJ 0.2250 0 

0.2200 

0.2150 

0.01 0.1 

C515 ST74 R11022 020 

Apparatus No.: C5 Stage Number: 10 Curves by: T JO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf}: 5518 Zero Reading: 0.3580 

0.2450 I"""""T""__,__.__--;---t~.__,,....-----r--.,------,.-.------, 

''' ... 
0.2400 ~· .... • ............ ---''--+-~.....:.....--+----!...--+--:------1 

:£"" 0.2350 

01 
c 

... ... 

'g 0.2300 1-'-"'--:-.---~---t---':------t------t-----; ... Q) 

a: .. 
nJ 

o 0.2250 ~.E. E: ~~~~8~~~~~~~§~~~~~ 
~.-T-.-~--"-·-- ·····y-.!..---4----'-----+--'-------l 

0.2200 r...--....._--'----t-........;,....----t---:----t---;-----; 

... 
r--:-: : . 0. 21 50 ......,_.'i-'r-',_,_._.._._.--'-1_.__.,...._.'-"-'_.__. ......... _._.._._......__.._._.. .............................................. ......... 

0.00 

do= 0.2207 

d90 = 190 = ---
d100 = ---

df= 0.2429 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50 = ---
150 = min 150 = min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_09_8_9_8_30 ___ _ 

Boring No.: _R_-1_1_-0_2_2 ___ _ 

Date· 27-Feb-11 

Time Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

10:04:29 0 0.00 0.2429 

0.02 0.13 0.2448 

0.05 0.22 0.2449 

0.10 0.32 0.2450 

0.20 0.45 0.2451 

0.50 0.71 0.2453 

1.00 1.00 0.2455 

1.50 1.22 0.2457 

2.00 1.41 0.2459 

4.0 2.00 0.2463 

6.0 2.45 0.2466 

10.0 3.16 0.2472 

16.0 4.00 0.2478 

30 0.2489 

60 0.2506 

120 0.2529 

240 0.2562 

480 0.2604 

960 0.2645 

1440 0.2665 

2786 0.2684 

5886 0.2695 

0.2700 

0.2650 

:§: 0.2600 

0"'1 
c 
'6 0.2550 co 
Q) 

0: 
ro 0.2500 i:5 

0.2450 

0.2400 
0.01 0.1 

C5 15 ST74 R11022 020 

Apparatus No.: C5 Stage Number: 11 Curves by: T JO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf): 1363 Zero Reading: 0.3580 

0.2700 

0.2650 

c 0.2600 

0"'1 ' c 
'6 0.2550 co 
Q) 

0: 
ro ' 
i:5 0.2500 

0.2450 -, 

0.2400 

0.00 1.00 2.00 3.00 4.00 

do= 0.2447 

d90= __ _ 190 = 

d100 = ---
df= 0.2695 

10 

Log-Time (min) 

Page 1 

Square Root Time (min o.s) 

square root log time 

min d50= __ _ d50 = ---
150 = min 150 = min 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method 8 

Project Number: 30989830 -------
Boring No.: _R_-1_1_-0.;...2_2 ___ _ 

Date· 3-Mar-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

12:11:26 0 0.00 0.2695 

0.02 0.13 0.2703 

0.05 0.22 0.2703 

0.10 0.32 0.2703 

0.20 0.45 0.2704 

0.50 0.71 0.2705 

1.00 1.00 0.2706 

1.50 1.22 0.2707 

2.00 1.41 0.2707 

4.0 2.00 0.2709 

6.0 2.45 0.2711 

10.0 3.16 0.2714 

16.0 4.00 0.2717 

30 0.2723 

60 0.2732 

120 0.2746 

240 0.2767 

480 0.2795 

960 0.2829 

2100 0.2866 

4020 0.2887 

8405 0.2904 

0.2950 

0.2900 

2. 0.2850 

O"l 
c 
'6 0.2800 ro 
Q) 

0: 
ro 0.2750 i:5 

0.2700 

0.2650 

0.01 0.1 

C515 ST74 R11022 020 

Apparatus No.: C5 Stage Number: 12 Curves by: T JO 

Sample No.: 6 Depth (ft.) 20.0 

Load (psf): 324 Zero Reading: 0.3580 

0.2950 .--.-..-'--r----ir---.--.-----;r----..:...._----r------, 

' ' 
0.2900 1--;-T-'--i----r----11-l"""' --:-' ---+----'---+-.....-------1 

c 0.2850 1-'-......... ..._--;-_,-'--''----_,-----+--:-----1 
:=:. 
O"l 
c 
'6 0.2800 ro 
Q) 

0: 
ro 
i:5 0.2750 

0. 2650 .......,......._..:.&....1'-+-'....L-I--'-''-'-'L...I.....I--'-'....L-I ........... _._. ............................... -'+ ...................................... 

0.00 

do= 0.2703 

d90 = 190 = ---
d100 = ---

df= 0.2904 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = ---
150 = min 

10000 

URS 



Description:

Boring No.: Liquid Limit 39 % Specific Gravity 2.75 assumed

Sample No.: Plasticity Index 24 % Strain for Saturation 1.76 %

Depth ( ft | m) 30.0 9.14 Fines Content 57.4 % Water added at 150 psf

Total Unit Weight Dry Unit Weight Height Diameter

(pcf) (kN/m3) (pcf) (kN/m3) (inches) (cm) (inches) (cm)
Initial 19.5 130.0 20.42 108.8 17.09 93.3 0.58 0.931 2.36
Final 16.2 136.3 21.41 117.3 18.42 96.6 0.46 0.863 2.19

Project Number:
Test Start Date:

SUBMITTED BY:

I-5 & SR-74 IC

R-11-022
8

Dark olive brown sandy Clay (CL)

2/18/2011
30989830

Water 
Content 

(%)

2.418 6.142

Void 
Ratio

Saturation 
(%)

CONSOLIDATION TEST
ASTM D2435

0.0
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15.0

20.0
100 1000 10000 100000
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Project Number: Boring No.: R-11-022

Project Name: Sample No.:

Project Engineer: Depth (ft):

Apparatus No.:

Specimen Description : 

Duration:
Ring Number:

Weight of Wet Spec. and Ring: g
Weight of Ring: g 1

Initial Weight of Wet Spec.: g 2
3

Take Down Weight with Ring: g 4
5

Excess Oven-dried Cont. No.: Ave:
Weight of Cont. and Dry Spec.: g Initial Height - Final Height = in

Weight of Container: g Change in Dial (Dd) = in
Weight of Excess Dried Soil: g Initial Height - Dd = in

Weight of Excess Wet Soil g Final Height + Dd = in
Final Weight of Wet Specimen: g Weight of Top Cap = g

Container Number:
Mass of Container and Wet Specimen M1 (g)
Mass of Container and Dry Specimen, M2 (g)

Mass of Container, M3 (g)
Water Content, w (%)

Mass of Wet Specimen, M4 (g) 145.84
Mass of Dry Specimen, M5 (g) 122.03

Nominal Measured x Specimen Height, H (in) 0.931
Nominal x Measured Specimen Diameter, D (in) 2.418

Area of Specimen, A (in^2) 4.592
Volume of Specimen, V (cc) 70.03

Assumed x Measured Specific Gravity, Gs 2.75
Wet Unit Weight, WUW (pcf) 130.0

Dry Unit Weight, DUW (pcf) 108.8
Void Ratio 0.583 0.575 0.462

Degree of Saturation, S (%) 93.3
Set-up by: Calculated by: Strain for Saturation (%) =

Date: Checked by:
TJO

2/18/11

0.848
0.946

136.3

0.16
141.81

2.75 2.75
130.0

0.927

2.418 2.418

145.84

1.762

94.8 96.6

0.931

0.866

20.09

I-5 & SR-74 IC

FM

C7

0.932
0.927

0.935
0.932

108.3 117.3

4.592 4.592
70.03 64.97

19.51 16.21

0.861
0.863
0.863

0.931 0.863
0.067

m60

0.863

309.51 122.03 233.68
91.46 XXXXX 112.28

141.81
122.03 122.03

XXXXX s5
353.32 145.84 253.36

One-Dimensional Oedometer Testing
Set-up / Take down Worksheet

ASTM D2435

Height of Specimen (in)
end of increment

R25

8

30.0

Dark olive brown sandy Clay (CL)

30989830

0.14

364.56
218.72
145.84

360.37

rp5
115.72
115.58

Specimen Analysis Initial Trim Initial Spec. Final

0.082

373.52

0.864
Initial Final

TJO
TJO

Con I5 SR74 R11022 030.xls Page 1



Project Number: Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 8

Project Engineer: Apparatus No.: Depth (ft): 30.0

Initial Dial Reading: inch Initial Specimen Height: inch
Stage
No.
Seat

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Final dial reading prior to take down (inch): Take down by: Date:

Normal Stress 
(psf)

Compressibility 
Correction (in)

13.25
11.90

TJO

8.44

13.95
13.87

10.17

0.2940

One-Dimensional Oedometer Testing
Loading Worksheet

ASTM D2435

0.2908
3.38
5.63
8.24
11.10

8.04
10.84

0.2641
0.2346

1.64
3.19
5.29

0.00
0.27
0.83
1.81

13.79

0.0018
0.0033
0.0050
0.0070
0.0094
0.0123

0.3407
0.3301
0.3137

0.3316

0.2070

0.3155

0.2055
0.2074

0.2660

323
67

2743
5508
11039
22100

C7

0.9310.3502

FM

End of Increment

0.2370

End of Duration End of Increment

0.3470
0.0000
0.0007

3/16/11

5508
1360

30989830

0.0149
0.0137
0.0095
0.0069
0.0050
0.0037

44223
22100

Vertical Strain (%)Dial Reading (in)

669

150
323

0.3502

1360

End of Duration

0.2174
0.2326
0.2506
0.2680

0.2680

Con I5 SR74 R11022 030.xls Page 2



One-Dimensional Oedometer Testing
ASTM D2435

Table of Incremental Values
Project Number: 30989830 Boring No.: R-11-022

Project Name: I-5 & SR-74 IC Sample No.: 8
Project Engineer: FM Depth (ft): 30.0

Apparatus No.: C7 Inundation at stage: Seat
10 20 Hanger Ratios

Stage
Vertical 
Stress

Specimen 
Hieght Deflections (in) t 50 cv cv 

Number Back Front (psf) (in) d initial d o d 50 d 100 d final (min) (in2/min) (ft2/day)
Top Cap 26 0.931 0.3502 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

Seat 0.06 0.06 150 0.931 0.3502 XXXXX XXXXX XXXXX 0.3502 0.0000 XXXXX XXXXX XXXXX
1 0.25 323 0.928 0.3502 0.3488 XXXXX XXXXX 0.3470 0.0007 XXXXX XXXXX XXXXX
2 0.50 669 0.924 0.3470 0.3454 XXXXX XXXXX 0.3407 0.0018 XXXXX XXXXX XXXXX
3 1.00 1360 0.916 0.3407 0.3392 0.3354 0.3316 0.3301 0.0033 4.00 0.010 0.103
4 1.0 2743 0.905 0.3301 0.3283 0.3219 0.3155 0.3137 0.0050 6.00 0.007 0.067
5 4.0 5508 0.889 0.3137 0.3110 0.3025 0.2940 0.2908 0.0070 7.00 0.006 0.056
6 4.0 11039 0.872 0.2908 0.2880 0.2770 0.2660 0.2641 0.0094 10.00 0.004 0.037
7 8.0 22100 0.855 0.2641 0.2619 0.2495 0.2370 0.2346 0.0123 12.00 0.003 0.030
8 16.0 44223 0.840 0.2346 0.2064 0.2067 0.2070 0.2055 0.0149 120.00 0.000 0.003
9 -16.0 22100 0.856 0.2055 0.2068 XXXXX XXXXX 0.2074 0.0137 XXXXX XXXXX XXXXX
10 -12.0 5508 0.875 0.2074 0.2110 XXXXX XXXXX 0.2174 0.0095 XXXXX XXXXX XXXXX
11 -4.0 -1.0 1360 0.898 0.2174 0.2192 XXXXX XXXXX 0.2326 0.0069 XXXXX XXXXX XXXXX
12 -1.5 323 0.921 0.2326 0.2335 XXXXX XXXXX 0.2506 0.0050 XXXXX XXXXX XXXXX
13 -0.25 -0.06 67 0.942 0.2506 XXXXX XXXXX XXXXX 0.2680 0.0037 XXXXX XXXXX XXXXX
14 67 XXXXX 0.2680 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
15 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
16 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
17 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
18 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
19 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
20 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
21 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
22 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
23 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
24 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX
25 67 XXXXX 0.0000 XXXXX XXXXX XXXXX XXXXX 0.0000 XXXXX XXXXX XXXXX

Porous Stone 
(in)

Incremental Weight
 Applied (kg)

Con I5 SR74 R11022 030.xls Page 1



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 18-F eb-11 

Time Elapsed 

Time 

(min) 

12:37:09 0 

0.02 

0.05 

0.10 

0.20 

0.50 

1.00 

1.50 

2.00 

4.0 

6.0 

10.0 

16.0 

30 

60 

120 

240 

312 

0.3490 

0'1 0.3480 1----t-
c 
'6 
n:l 
Q) 

0: 0.3470 1----+
[i'j 

0 

0.3460 

SQRT 

Time 

(min) 

0.00 

0.13 

0.22 

0.32 

0.45 

0.71 

1.00 

1.22 

1.41 

2.00 

2.45 

3.16 

4.00 

Dial 

Reading 

(in) 

0.3502 

0.3485 

0.3483 

0.3482 

0.3480 

0.3478 

0.3477 

0.3477 

0.3476 

0.3476 

0.3475 

0.3475 

0.3474 

0.3474 

0.3473 

0.3471 

0.3470 

0.3470 

for ASTM D2435, method B 

Apparatus No.: C7 

Sample No.: 8 

Load (psf): 323 

0.3500 

0.3490 

II. 

c 
~ 0.3480 
c 
'6 
n:l 
Q) 

0: 
[i'j 0.3470 

0 

0.3460 

0.3450 

0.00 

do= 0.3488 

d90 = ---
d100 = ---

df= 0.3470 

' ' ,..... 

!90 = 

Stage Number: Curves by: 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

1.00 2.00 3.00 

Square Root Time (min o.s) 

square root 

min d50 = 

log time 

d50 = 

TJO 

4.00 

--- ---
!50= min !50= min 

0. 3450 l-----l.---l--l.....l...L.J....U..L.---''--.L......I.--'-'U-I..LL--.L.-..I......JL.....L...L..U..1..1--..L-..J.....-.L..J.....L..J..l..U...--'---'-...I-L-'-'-.L.L.L.--'---'-...L.....L....L...L ....... 

0.01 0.1 

C7 15 SR74 R11022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: _3_0_98_9_8_3_0 ___ _ Apparatus No.: C7 Stage Number: 2 

Boring No.: _R_-_11_-_02_2 ___ _ 

Date· 18-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

17:49:58 0 0.00 0.3470 

0.02 0.13 0.3451 

0.05 0.22 0.3449 

0.10 0.32 0.3448 

0.20 0.45 0.3446 

0.50 0.71 0.3440 

1.00 1.00 0.3437 

1.50 1.22 0.3435 

2.00 1.41 0.3434 

4.0 2.00 0.3430 

6.0 2.45 0.3427 

10.0 3.16 0.3424 

16.0 4.00 0.3421 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 669 Zero Reading: 0.3502 

0.3460 

0.3450 

:.§, 0.3440 
0'> 
c 
'g 0.3430 
Q) 

0:::: 

[ij 0.3420 
i:5 

0.3410 

0.3400 

0.3390 

0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.3417 Square Root Time (min °·5 ) 

60 0.3414 

120 0.3412 

240 0.3410 

480 0.3408 

978 0.3407 

0.3470 

0.3460 

0.3450 

c 
= 0.3440 
0'> 
c 
'6 0.3430 (1j 
Q) 

0:::: 
[ij 0.3420 

i:5 
0.3410 

0.3400 

0.3390 

0.01 0.1 

C7 15 SR74 R11 022 030 

do= 0.3454 

d90 = ---
d100 = 0.3414 

df= 0.3407 

t90 = 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
t50 = min 

1000 

log time 

d50 = 0.3434 

t50 = 2.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

10:08:19 

0.3400 

~ 0.3380 c 

0.3300 

Boring No.: R-11-022 

Date: 19-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

480 

980 

1465 

Dial 

Reading 

(in) 

0.3407 

0.3387 

0.3383 

0.3381 

0.3378 

0.3373 

0.3368 

0.3365 

0.3362 

0.3354 

0.3348 

0.3340 

0.3333 

0.3325 

0.3319 

0.3314 

0.3310 

0.3305 

0.3303 

0.3301 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.3420 

0.3400 

0.3380 

c 

0: 0.3340 
ITi 
0 

0.3320 

0.3300 

0.3280 

0.00 

do= 0.3392 

d90 = ---
d100 = 0.3316 

df= 0.3301 

C7 

8 

1360 

t90 = 

Stage Number: 3 Curves by: TJO 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
t50 = min 

log time 

d50 = 0.3354 

t50 = 4.0 min 

0.3280 ~=t=i:±tiffit=:::jl:::t=!±l±ttt::=t=±::Jct:t±ttt:::=±=±:titll±t:=±::Eti:tl±tt::=±±:i::i±ttl:l 
0.01 0.1 

C7 15 SR74 R11022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 20-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:35:08 0 0.00 0.3301 

0.02 0.13 0.3277 

0.05 0.22 0.3273 

0.10 0.32 0.3269 

0.20 0.45 0.3265 

0.50 0.71 0.3258 

1.00 1.00 0.3251 

1.50 1.22 0.3245 

2.00 1.41 0.3241 

4.0 2.00 0.3228 

6.0 2.45 0.3219 

10.0 3.16 0.3206 

16.0 4.00 0.3194 

30 0.3178 

60 0.3165 

120 0.3156 

240 0.3149 

480 0.3144 

980 0.3139 

1276 0.3137 

0.3250 
c 
O"l 
c 
'6 0.3200 n::1 
Q) 

0:: 
""ffi 
0 

0.3150 

for ASTM D2435, method B 

Apparatus No.: C7 

Sample No.: 8 

Load (psf): 2743 

§: 
O"l 
c 
'6 

n::1 
Q) 

0:: 
""ffi 
0 

0.3300 

...... 
..... 

0.3250 

0.3200 

f.---

0.3150 
r--·-

0.3100 
0.00 

do= 0.3283 

"""' 

-

-

d90 = !90 = ---
d100= 0.3155 

df= 0.3137 

Stage Number: 4 Curves by: TJO 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

r---..... 
~ 

............... 
............ 

............. - r- r--- --... -
u,---~·h 

1---" 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.3219 

!50= 6.0 min 

0. 31 00 L..---..l.---i--l......I..J...LJ..i..L.----Ji...-l--l.....i..J..J....WU-.-.L.-..i....J...J...L.W.l.l--..l..-..l...-L....l...L...I...I...U....-....L...-L-.l...J......I....I..ll.l..-....l.......J.....J......J.....L...L..I.U 

0.01 0.1 

C7 15 SR74 R11 022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ..:.3..:..09.::...;8:...:9.:.8..:..30.:...;_ __ _ 

Boring No.: ..:..R.:....-1.:....1.:....-0.:..:2.:..:2:....._ __ _ 

Date· 21-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

7:52:12 0 0.00 0.3137 

0.02 0.13 0.3103 

0.05 0.22 0.3098 

0.10 0.32 0.3096 

0.20 0.45 0.3090 

0.50 0.71 0.3081 

1.00 1.00 0.3072 

1.50 1.22 0.3064 

2.00 1.41 0.3058 

4.0 2.00 0.3041 

6.0 2.45 0.3029 

10.0 3.16 0.3010 

16.0 4.00 0.2992 

30 0.2968 

60 0.2948 

120 0.2935 

240 0.2926 

480 0.2919 

980 0.2912 

1463 0.2908 

0.3150 

0.3100 

5 0.3050 
Q") 
c 
'6 0.3000 n:l 
Q) 

0: 
ro 0.2950 i5 

0.2900 

0.2850 

0.01 0.1 

C7 15 SR74 R11022 030 

Apparatus No.: C7 Stage Number: 5 Curves by: TJO 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 5508 · Zero Reading: 0.3502 

(ij I I I I 

i5 0.2950 f--,--r-i-...;---'----1f-'--'------1f--~----f---r---~ 

0.2850 
0.00 

do= 0.3110 

d90 = ---
d100 = 0.2940 

df= 0.2908 

!90 = 

10 

Log-Time (min) 

Page 1 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.3025 

!50= 7.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 -------
Boring No.: R-11-022 -------

Date: 22-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:15:45 0 0.00 0.2908 

0.02 0.13 0.2873 

0.05 0.22 0.2868 

0.10 0.32 0.2864 

0.20 0.45 0.2859 

0.50 0.71 0.2850 

1.00 1.00 0.2839 

1.50 1.22 0.2831 

2.00 1.41 0.2825 

4.0 2.00 0.2805 

6.0 2.45 0.2791 

10.0 3.16 0.2769 

16.0 4.00 0.2746 

30 0.2715 

60 0.2687 

120 0.2669 

240 0.2658 

480 0.2650 

980 0.2643 

1450 0.2641 

0.2950 

0.2900 

- 0.2850 c: 
'=-

~ 0.2800 
"D 
n:l 
Q) 

0.2750 0: 
1i'i 
0 0.2700 

0.2650 

0.2600 

0.01 0.1 

C7 15 SR74 R11022 030 

Apparatus No.: C7 

Sample No.: 8 

Load (psf): 11 039 

0.2900 

0.2850 

g 

0: 0.2750 
""ffi 
0 

0.2700 

0.2650 

'' 
'' 

'' 
0.2600 

0.00 

do= 0.2880 

d90= __ _ 

d1 00 = 0.2660 

df= 0.2641 

t90 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 6 Curves by: TJO 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

........ 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

100 1000 

log time 

d50 = 0.2770 

!50= 10.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date: 23-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

8:26:58 0 0.00 0.2640 

0.02 0.13 0.2610 

0.05 0.22 0.2603 

0.10 0.32 0.2599 

0.20 0.45 0.2593 

0.50 0.71 0.2583 

1.00 1.00 0.2573 

1.50 1.22 0.2565 

2.00 1.41 0.2558 

4.0 2.00 0.2538 

6.0 2.45 0.2524 

10.0 3.16 0.2501 

16.0 4.00 0.2477 

30 0.2440 

60 0.2404 

120 0.2380 

240 0.2367 

480 0.2357 

980 0.2349 

1456 0.2346 

0.2650 

0.2600 

~ 0.2550 
£ 
g' 0.2500 
'5 
(1j 
Q) 

0.2450 0:: 
[ij 

i:5 0.2400 

0.2350 

0.2300 

0.01 0.1 

C715 SR74 R11022 030 

for ASTM D2435, method B 

Apparatus No.: C7 Stage Number: 7 Curves by: TJO 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 22100 Zero Reading: 0.3502 

0.2650 ......,........_...,.-_.____,,--,.....-''-----.--.;._---.,.~-----. 

0.2550 

g' 0.2500 
i5 
(1j 
Q) 

0:: 0.2450 
[ij 

i:5 

0.2350 

0.2300 

' ' 

' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 

' ' 

0.00 

do= 0.2619 

d90= __ _ 

d100 = 0.2370 

df= 0.2346 

t90 = 

10 

Log-Time (min) 

Page 1 

-

1.00 2.00 3.00 4.00 

Square Root Time (min °·5 ) 

square root 

min d50 = ---
t50 = min 

100 1000 

log time 

d50 = 0.2494 

tso = 12.0 min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: _3_0_98_9_8_3_0 ___ _ 

Time 

8:43:22 

0.2300 

~ 0.2250 c 

g' 0.2200 
'6 co 
~ 0.2150 
[ij 

i:5 0.2100 

0.2050 

Boring No.: _R_-_11_-_02_2 ___ _ 

Date: 24-Feb-11 

Elapsed SORT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2346 

0.02 0.13 0.2316 

0.05 0.22 0.2312 

0.10 0.32 0.2310 

0.20 0.45 0.2304 

0.50 0.71 0.2295 

1.00 1.00 0.2286 

1.50 1.22 0.2279 

2.00 1.41 0.2273 

4.0 2.00 0.2255 

6.0 2.45 0.2242 

10.0 3.16 0.2222 

16.0 4.00 0.2200 

30 0.2165 

60 0.2125 

120 0.2095 

240 0.2077 

480 0.2066 

980 0.2058 

1434 0.2055 

for ASTM D2435, method B 

Apparatus No.: C7 Stage Number: 8 Curves by: TJO 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 44223 Zero Reading: 0.3502 

0.2350 .. . . .. 
0.2300 . .. . . .. . . 
0.2250 . . . . ............... 

c .. -... -::=- ... . -g' 0.2200 ... . . ... . . 
""0 

. . 
co ... ""--r-

Q) . 
0:: 0.2150 
[ij 

i:5 
0.2100 . . 

0.2000 L....L:... ................... L.....L...J~~'-'-'~-'--'-'--'-'--' .......... .,..._.. .............................................................. ....... 

0.00 

do= 0.2322 

d90 = ---
d100 = 0.2070 

df= 0.2055 

!90 = 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
!50= min 

log time 

d50 = 0.2196 

!50= 120.0 min 

0.2000 .____.__.__._...._._.L..U....._--JL....-1........1....J...J .......... U--_...._..1.-J_._L.LJ...I..1---'--...J.....-..._._.L..I....I...U....--'---'-...L.....I....I-L.L..L.L.-'-'---'-...J.-1-U..L.U 

0.01 0.1 

C7 15 SR74 R11022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Time 

8:37:48 

d.2090 

CJ) 0.2080 
c 
'g 
Q) 

0:: 0.2070 
[ij 

i:5 

0.2060 

Boring No.: R-11-022 

Date: 25-Feb-11 

Elapsed SQRT 

Time Time 

(min) (min) 

0 0.00 

0.02 0.13 

0.05 0.22 

0.10 0.32 

0.20 0.45 

0.50 0.71 

1.00 1.00 

1.50 1.22 

2.00 1.41 

4.0 2.00 

6.0 2.45 

10.0 3.16 

16.0 4.00 

30 

60 

120 

240 

558 

Dial 

Reading 

(in) 

0.2054 

0.2068 

0.2068 

0.2068 

0.2069 

0.2070 

0.2070 

0.2071 

0.2071 

0.2072 

0.2073 

0.2073 

0.2073 

0.2074 

0.2074 

0.2074 

0.2074 

0.2074 

for ASTM D2435, method B 

Apparatus No.: C7 

Sample No.: 8 

Load (psf): 22100 

0.2100 

0.2090 

c 
~ 0.2080 
c 
'g 
Q) 

0:: 
[ij 0.2070 

0 

0.2060 

0.2050 
0.00 

do= 0.2068 

d90= __ _ 

d100 = ---
df= 0.2074 

~~ 

t90 = 

-

Stage Number: 9 Curves by: 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

-

1.00 2.00 3.00 

Square Root Time (min o.s) 

square root 

min 

log time 

d50 = 

TJO 

4.00 

d50= __ _ ---
t50 = min t50 = min 

0. 2050 .______.___.___._....._._ ......... ...____.L--L.......I.-L....I .......... L..I..--..__..L.......I'-'-L.J....L..I...l.---'---'--'-'-.1-1-1-U---'--L-..L....I....W..i.J..L. _ _._'-'-..J.......L....L...I...u.J 

0.01 0.1 

C715 SR74 R11022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: ....;.3_09_8_9_8_30 ___ _ Apparatus No.: C7 Stage Number: 10 

Boring No.: ...;...R_-1...;...1...;...-0...;...2"-'2:....__ __ _ 

Date· 25-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

17:56:20 0 0.00 0.2074 

0.02 0.13 0.2113 

0.05 0.22 0.2116 

0.10 0.32 0.2118 

0.20 0.45 0.2120 

0.50 0.71 0.2123 

1.00 1.00 0.2126 

1.50 1.22 0.2128 

2.00 1.41 0.2129 

4.0 2.00 0.2134 

6.0 2.45 0.2137 

10.0 3.16 0.2141 

16.0 4.00 0.2146 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 5508 Zero Reading: 0.3502 

0.2180 

0.2160 

g' 0.2140 

~ 
Q) 

0:: 0.2120 
[ij 

0 
0.2100 

0.2080 

0.2060 

0.00 1.00 2.00 

Curves by: T JO 

3.00 4.00 

30 0.2153 Square Root Time (min o.s) 

60 0.2160 

120 0.2166 

240 0.2170 

480 0.2173 

1021 0.2174 

0.2200 

0.2180 

~ 0.2160 
5 
g' 0.2140 
'5 
(1j 
Q) 

0.2120 0:: 
[ij 

0 0.2100 

0.2080 

0.2060 

0.01 0.1 

C715 SR74 R11022 030 

do= 0.2110 

d90 = 190 = ---
d100 = ---

df= 0.2174 

10 

Log-Time (min) 

Page 1 

min 

100 

square root 

d50 = ---
150 = min 

1000 

log time 

d50 = ---
150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

Project Number: 30989830 

Boring No.: R-11-022 

Date· 26-Feb-11 

Time Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

10:57:34 0 0.00 0.2174 

0.02 0.13 0.2193 

0.05 0.22 0.2194 

0.10 0.32 0.2195 

0.20 0.45 0.2196 

0.50 0.71 0.2199 

1.00 1.00 0.2202 

1.50 1.22 0.2204 

2.00 1.41 0.2205 

4.0 2.00 0.2210 

6.0 2.45 0.2214 

10.0 3.16 0.2219 

16.0 4.00 0.2225 

30 0.2236 

60 0.2251 

120 0.2270 

240 0.2290 

480 0.2307 

960 0.2318 

1440 0.2322 

2772 0.2326 

0.2350 

0.2330 

0.2310 

c 0.2290 
'=-
en 0.2270 
c 
'6 0.2250 co 
Q) 

a:: 0.2230 
(ij 

0 0.2210 

0.2190 

0.2170 

0.2150 
0.01 0.1 

C715 SR74 R11022 030 

for ASTM D2435, method B 

Apparatus No.: 

Sample No.: 

Load (psf): 

0.2330 

0.2310 

0.2290 
c 
~ 0.2270 
-~ 
"'ffi 0.2250 
Q) 

a:: 
[ij 0.2230 

0 
0.2210 

0.2190 

0.2170 

0.2150 
0.00 

do= 0.2192 

d90 = ---
d100 = ---

df= 0.2326 

C7 

8 

1360 

190 = 

10 

Log-Time (min) 

Page 1 

Stage Number: 11 Curves by: TJO 

Depth (ft.) 30.0 

Zero Reading: 0.3502 

1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

square root 

min d50 = ---
150 = min 

100 1000 

log time 

d50 = ---
150 = min 

10000 

URS 



One-Dimensional Oedometer Testing Increment 

for ASTM D2435, method B 

Project Number: 30989830 

Time 

9:10:01 

0.2500 

CJ) 0.2450 
c 
~ 
Q) 

0:: 0.2400 
[i'j 

i:5 

0.2350 

-------
Boring No.: _R_-_11_-0_2_2 ___ _ 

Date· 28-Feb-11 

Elapsed SQRT Dial 

Time Time Reading 

(min) (min) (in) 

0 0.00 0.2326 

0.02 0.13 0.2335 

0.05 0.22 0.2335 

0.10 0.32 0.2336 

0.20 0.45 0.2336 

0.50 0.71 0.2338 

1.00 1.00 0.2339 

1.50 1.22 0.2340 

2.00 1.41 0.2341 

4.0 2.00 0.2344 

6.0 2.45 0.2346 

10.0 3.16 0.2349 

16.0 4.00 0.2353 

30 0.2361 

60 0.2372 

120 0.2390 

240 0.2414 

480 0.2444 

960 0.2471 

2040 0.2488 

4500 0.2501 

7160 0.2506 

Apparatus No.: C7 Stage Number: 12 Curves by: T JO 

Sample No.: 8 Depth (ft.) 30.0 

Load (psf): 323 Zero Reading: 0.3502 

0.2550 ...... -:-r-~"""T""---ir----'-----,---;-----r~-----, 

''' 
' ' 

0.2500 1---r-'-' ,· ~-.---f-..-~---f--7---+"""T""----1 

'' c 
~ 0.2450 1-i-. .... ;...., ~--i----f-..-----f--'----t"""T""----1 
c 
~ '' Q) 

0:: 
iii 0.2400 1-i-, .... ;...., -.---....:....--f-.....------1--'----t--i-----1 

i:5 ' ' 
''' 
'' 

''' 
0. 2 300 ................ ..,.......'-L-I .................... ;-'-1,...._. .......... ~ .................................................... ...L.:.L. .................................... 

0.00 1.00 2.00 3.00 4.00 

Square Root Time (min o.s) 

do= 0.2335 square root log time 

d90= __ _ !90 = min d50= __ _ d50= __ _ 

d100 = !50= min !50= min ---
df= 0.2506 

0.2300 L----l--lL-i.....J....l...L..U.l...--L...-.i.......J....J.....jL...W..U--.l...-..I......JL...J....I..I..L.I.l--...I..-....!-.1....1...1..J.J...U...._....i-...J......J....L...L.i...I..I..J.._-L...---L......J...J....U..I.J.I 

0.01 0.1 

C715 SR74 R11022 030 

10 

Log-Time (min) 

Page 1 

100 1000 10000 

URS 



Cell Pressure (psf) = 

Strain Rate (%/min) = Peak Deviator Stress (psf): 4134.4

Axial Strain during confinment (%): Failure Sketch

Water Length Diameter Wet Unit Degree of

Content (%) (in) (in) Weight (pcf) Saturation (%)

91.8

assumed Specific Gravity, Gs = 2.75

 Project Name: I-5 Widening,  Segment 3

 Project Number:

Boring Number:  R-11-022 Sample No.: 2 Depth (ft): 6.5

Description and/or 
Classification: 

Dark gray Clay (CL)

23.5

UNCONSOLIDATED - UNDRAINED 
TRIAXIAL COMPRESSION TEST

ASTM D2850

936.00

1.20

0.12

30989830

4.995 2.398 124.2
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Cell Pressure (psf) = 

Strain Rate (%/min) = Peak Deviator Stress (psf): 3478.6

Axial Strain during confinment (%): Failure Sketch

Water Length Diameter Wet Unit Degree of

Content (%) (in) (in) Weight (pcf) Saturation (%)

94.6

assumed Specific Gravity, Gs = 2.75

 Project Name: I-5 Widening,  Segment 3

 Project Number:

Boring Number:  R-11-022 Sample No.: 4 Depth (ft): 11.5

Description and/or 
Classification: 

Dark olive gray Clay (CH)

29.4

UNCONSOLIDATED - UNDRAINED 
TRIAXIAL COMPRESSION TEST

ASTM D2850

1382.40

1.20

0.34

30989830

4.991 2.401 119.6

0.0

500.0

1000.0

1500.0

2000.0

2500.0

3000.0

3500.0

4000.0

0 5 10 15 20

D
ev

ia
to

r 
S

tr
es

s 
(p

sf
)

Axial Strain (%)

SR-206  (11/06) TJO (SNA) @BCL@840F7310.xls URS



Cell Pressure (psf) = 

Strain Rate (%/min) = Peak Deviator Stress (psf): 3498.7

Axial Strain during confinment (%): Failure Sketch

Water Length Diameter Wet Unit Degree of

Content (%) (in) (in) Weight (pcf) Saturation (%)

96.6

assumed Specific Gravity, Gs = 2.75

 Project Name: I-5 Widening,  Segment 3

 Project Number:

Boring Number:  R-11-022 Sample No.: 6 Depth (ft): 20.0

Description and/or 
Classification: 

Dark olive brown Clay (CH)

25.7

UNCONSOLIDATED - UNDRAINED 
TRIAXIAL COMPRESSION TEST

ASTM D2850

2491.20

1.25

0.23

30989830

4.794 2.402 124.4
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FOR CONTRACT No. 12-0E3104

INFORMATION HANDOUT

MATERIALS INFORMATION

INSTALLATION DETAILS FOR 
BATTERY BACKUP SYSTEM

(BBS wiring details and external cabinet details, Exhibit 1)

ROUTE:  12-Ora-5, 74

INSTALLATION DETAILS FOR
BATTERY BACKUP SYSTEM

(BBS wiring details and external cabinet details, Exhibit 1)
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LEGEND: (THIS SHEET ONLY) 
PTS = POWER TRANSFER SWITCH 
UPS • UNINTERRUPTIBLE POWER SUPPLY 
UPSC • UNINTERRUPTIBLE POWER SUPPLY CONTROLLER 
UPSII = UPS IIOOE 
BP = BYPASS 

AC POWER TO 
BBS CABINET 

IIBPS • IIANUAL BYPASS SWITCH 
AC+ = UNGROUNDED CONDUCTOR 
AC- = GROUNDED CONDUCTOR 
C = COIIIION 
Grn • GREEN 

(SEE NOTE 3)~

1 
Bll< = BLACK 
lint • WHITE 
SF = STATE-FURNISHED 
TB = TERIIINAL BOARD 
Cntl • CONTROL 
Gna • GROUND 
Temp • TEIIPERATURE 
Batt • BATTERY 

NOTES: (THIS SHEET ONLY) 

I. TYPE A REFERS TO THE BBS EOUIPIIENT FROII IIANUFACTURER A. 
2. CASE-I REFERS TO THE SITUATION WHEN THE ENTIRE BBS EOUIPIIENT INCLUDING THE BATTERIES ARE 

INSTALLED IN THE BBS CABINET. 
3. THE LOCATION OF THE 2"C NIPPLE WILL BE DETERIIINED BY THE ENGINEER IN THE FIELD. 
~- THE CONTRACTOR SHALL FURNISH AND INSTALL A NEIIA-1 ENCLOSURE WITH 30 A, 1P, 120/2~0 VOLTS RATED 

CIRCUIT BREAKER IIANUFACTURED PER UL STANDARD ~89. 
S. A TEIIPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE 

TERIIINAL OF THE BATTERY. 
6. THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROII THE BOTTOII OF 

THE TB IN THE 332 CABINET. 

T. ~r~ ;:T:~1~R~LT'Ht~V~f~ ~9r~JRfN:m~~~~~~ii~ :1~u~gL~~E9~~~~~~~ C~fU{Jfs'Sdr 
THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END. 

TO 332 CABINET 
CIRCUITRY 

,.l ;I~ E' 
iii l; • 

I I N-BUS G-BUS r __, r __, 
~- ; : LT ~ _L.::r;===..::;-....., 
; ~ L tJ ir-t-=J 

: rr--J 
I. r !--r !--r ~ 

I t; 11! I u I TB 
I 1•1"'1 .. 
II L -tl-~ '-I _____, 

-

\ ~ ~~~E 6 

J._r-:~~t~fT3t======t==t~~~~~B~II<~~~LU fl I 
SEE NOTE ~ "'I I I AC+ LINE RED 

- - - - - I I FROII SF PTS 

\; 

SINGLE-PHASE, 120 V 
2-WIRE cl<t FROII ==:::::::::'/ 
SERVICE EOUIPIIENT 

332 CONTROLLER CABINET 

I RELATIVE BORDER SCALE 
IS IN INCHES 

-

/.AC+ LINE 
f oO SF PTS 

SF PTS INVERTER/CHARGER UNIT 

" ii 
+ ' 

UPS OUT 
BP Cntl 

UPS IN 
" + 

'ol-----f{ 11--11-!J AC OUTPUT 

'ol-------:1---f.CjgfD AC INPUT 
~ 

Batt VOLTAGE O+ 
TEST POINTS 0-

u ~ c u 
li' .. 

AC+ IN I AC+ OUT 

UPSC 

NC NC!J: 1 NO NC 
.___~__.;: ;:L.......l--ef-il-7-1 

UPSII ~ BP UPS 
IIBPS 

AC-
Gna 

AC+ LINE FROII SF PTS 

BBS CABINET 

"' "' I 
:1: .. .. 
,g 

I 
0. 
E • .... 

r-1 I 
7S TO 80 

AIIPERE- HOURS 
AT 

20 HOUR RATE 
PER BATTERY 

BATTERY SET 
(~ TO 8 BATTERIES) 

ELECTRIC SYSTEM 
(BBS POWER CONNECTION DIAGRAM, 

TYPE A, CASE-U 

I EA 000000 
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SEE NOTE~ J 

-- -- - ---

SEE NOTE 3~ 

~~s"m7Nl~\ l 

SF PTS INVERTER/CHARGER UNIT 

UPS OUToj-----f{J.l(.!!J...l AC OUTPUT Bott VOLTAGE 0 + 
BP Cntl \. ~ TEST POINTS 0-
UPS IN I ...::..I AC INPUT 

~ + ~ 
c !oi r-

+ 
!oi ' !oi 

;5 ~ 
a. z 

AC+ OUT AC+ IN 

"' ....... 
za. 
-'Ill 
+ uo 
Ct-

UPSC 

NC NO! 1N0 NC 
..-1----'--';: ;:L.......L........., 

UPSM ~BP UPS 
MBPS 

2-nr m bl 
ON Bott LOW Bott TillER + - + ,_ + o. 

I;:L~o~o~~oti~O~~o~o~~~~o~~o~o~::::::::::::::::::::~ c~OI~ & ~ H 
u~i u~i u~i ~T~l 

TO 332 CABINET 
CIRCUITRY 

(\ 

\\ 

I> 

Jl. 

ID 

,......-"---
J/.1 cl .. 1 
iii lsi il 
I I I 
I I 

!!: 11 I r~s GfB..!:!,S 

~Bott 
HARNESS 

c ID I I -'-
0 u I L - -· I ......, • I 
"' lr---+-.1 I 1..;---:+--...., 

I lh---~:::::._j L~ 
c I I r ____ ...J 

~~? • rJJ~ m 
\_ lclcl"'l 

! SEE { I ltMt-1 I i NOTE 6 ====:..1 I I 
I Blk I I 
-----------· I ) 

\ I/ 

SINGLE-PHASE, 120 V -- r. 
2-WIRE ckt FROII --SERVICE EOUIPMENT -

332 CONTROLLER CABINET 

I RELATIVE BORDER SCALE ~ IS IN INCHES 
; ~ 

Temp PROBE 

J, _, 

75 TO 80 
AMPERE- HOURS 

AT 
20 HOUR RATE 
PER BATTERY 

BATTERY SET 
~~ TO 8 BATTERIES) 

LEGEND: (THIS SHEET ONLY) 
PTS = POWER TRANSFER SWITCH 
UPS = UNINTERRUPTIBLE POWER SUPPLY 
UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER 
UPSM = UPS UODE 
BP = BYPASS 
MBPS = MANUAL BYPASS SWITCH 
AC+ = UNGROUNDED CONDUCTOR 
AC- = GROUNDED CONDUCTOR 
C = COIIIION 
Grn • GREEN 
Blk = BLACK 
Wht = WHITE 
SF = STATE-FURNISHED 
Bott = BATTERY 
Temp = TEMPERATURE 
TB • TERMINAL BOARD 
Cntl = CONTROL 
Gnd = GROUND 

NOTES: (THIS SHEET ONLY) 
1. 
2. 

3. 

~. 

s. 

6. 

7. 

TYPE B REFERS TO THE BBS EOUIPIIENT FROII MANUFACTURER B. 
CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED 
IN THE BBS CABINET. THE REMAINING EOUIPIIENT IS PLACED IN THE 332 
CONTROLLER CABINET. 
THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER 
IN THE FIELD, 
THE CONTRACTOR SHALL FURNISH AND INSTALL A NEUA-1 ENCLOSURE WITH 
30 AL 1P, 12012~0 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL 
STANuARD ~89. 
A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR 
ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY. 
THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL 
BE TAPPED FROII THE BOTTOII OF THE TB IN THE 332 CABINET. 
THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 
UULTICOI.OR CONDUCTORS, 818 AWG WIRES FROII THE RELAY ON THE 
INVERTER/CHARGER UNIT TO THE CONTROLLER. THE ENDS OFTHE CONDUCTORS 
SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END. 

BBS CABINET 
ELECTRICAL SYSTEMS 

CBBS POWER CONNECTION DIAGRAM, 
TYPE A, CASE-2) 

NO SCALE 

; I::~ ::~~~~EST 1 cu ooooo I EA 000000 
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LEGEND: (THIS SHEET ONLY) 

PTS = POWER TRANSFER SWITCH 
UPS = UNINTERRUPTIBLE POWER SUPPLY 
UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER 
UPSM = UPS UODE 
BP = BYPASS AC POWER TO 

BBS CABINET MBPS = MANUAL BYPASS SWITCH 
AC+ = UNGROUNDED CONDUCTOR 
AC- = GROUNDED CONDUCTOR 
C = COUUON 

(SEE NOTE 3)~

1 
G~n = GREEN 
Blk • BLACK 
Wl'lt = WHITE 
SF • STATE-FURNISHED 
Batt • BATTERY 
Temp • TEMPERATURE 
TB = TERMINAL BOARD 
Cntl = CONTROL 
Gncl = GROUND 

NOTES: (THIS SHEET ONLY) 

1. 
2. 

3. 
4. 

s. 

6. 

7. 

TYPE B REFERS TO THE BBS EOUIPUENT FROU MANUFACTURER B. 
CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EOUIPUENT INCLUDING THE BATTERIES ARE 
INSTALLED IN THE BBS CABINET. 
THE LOCATION OF THE 2""C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD. 
THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH lOA, 1P, 120/2~0 VOLTS RATED 
CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489. 
A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE 
TERUINAL OF THE BATTERY, 
THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROU THE BOTTOU 

OF THE TB IN THE 332 CABINET. 

Jr~ ~~n:~'i:~R~LT'Hl~V~f~ ~ 9r~JRfN:m~~/~~~~i~ :1~u~gL~~E 9 c~Mli_~~w. 'f:fuECJ.?s'SdF 
THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END. 

TO 332 CABINET 
CIRCUITRY 
,......-~'---.. 

~~~I il 
I I N-BUS G-BUS r __, r ....;.__, -------., 

~ 
I L!_. 1 

e:_ I lo-t-1..1 
; I Frl-l llrf!l .. ~l-----, 

1 L ::::.1 1 ~ 
I I _J 

rl..r~~ 
1: ~~ll!luiTB 
I I c I"' I c 

I L~~~-

-

! \J }~~E& 
JI7~Utt===t~~~Bik~~ :!!I 

SEE NOTE ~ Gil I I RED AC+ LINE 
-----, 1// FROU SF PTS 

SINGLE-PHASE, 120 V 
2-WIRE ckt FROU :==~ 
SERVICE EOUIPUENT 

332 CONTROLLER CABINET 

I RELATIVE BORDER SCALE 
IS IN INCHES : 

/.AC+ LINE 
/, oO SF PTS 

:!! 
Gl 

+ 
~ 

AC+ IN 

SF PTS 
UPS OUT 
BP Cntl 
UPS IN 

• " + u c ~ c <> 

AC+ OUT 

UPSC 

NC NO( 1N0 NC 
'---~-';: iL.......L......-;~-7-, 

UPSU ~BP UPS 
MBPS 

AC-
Gna 

AC+ LINE FROU SF PTS 

BBS CABINET 

............ , ... , ...... 1 ~~rm 

I 

...,;:::~ n.ll. .. ~ ffg·L ~~ 
-•••• ~DATE ,'-: 

~ E1!129 ~; 
~~···~~·~~~ ... ~·[;;;;;;~~~~~~~ TH£ STAT£ OF CALIFORNIA OH ITS OFFICERS '\.:.., r..'- ~ ~ 

OH ACENTS SHAll HOT 8£ HESPONS/Bl£ FOH ~lt, 
TH£ ACCtiRACY OH COIIPL.£T£N£SS OF SCANN£0 .....:...OF CAL~ 
COPIES OF THIS PLAN SH££T. 

INVERTER/CHARGER UNIT 

~AC OUTPUT 

r~ \. [ll:!l AC I NPU T 

Temp SENSE 
RELAY CONTROL 

NO'O ON Batt 
C O RELAY A 

NC 0 

NC lc; LOW Batt 
C O RELAY B 
NCO 

NO 0 TIUER 
C 0 RELAY C 

NC 0 

Temp PROBE 

75 TO BO 
AUPERE-HOURS 

AT 
20 HOUR RATE 
PER BATTERY 

BATTERY SET 
(~ TO 8 BATTERIES) 

ELECTRICAL SYSTEM 
(BBS POWER CONNECTION DIAGRAM, 

TYPE B, CASE-1) 

1 cu ooooo I EA 000000 
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SEE NOTE ~ 

-- -- - ---

SEE NOTE 31~ 
DC POWER TO ~ 
BBS CABINET\ 

'=b 

... 
ID 

+ 
u c 

AC+ IN 

SF PTS 
UPS OUT 
BP Cntl 
UPS IN 

' " + 
~ 1: u 

li' c 

INVERTER/CHARGER UNIT 
1-li-1 
~~AC OUTPUT 

------~-+UI~DAC IN~T 
'-IC!I 

r-
NO 0 On Bott 
C 0 RELAY A 

NCO 

I AC+ OUT 
NO!;; LOW Bott 
C 0 RELAY B 

NCO 
NOta TillER 

Temp SENSE C O RELAY C 
Relay Cnt I NC O 

n 

UPSC 

NC NO! 1N0 NC 
r-lt--'---';: ;:L.......L........., 

UPSII ~ BP UPS 
IIBPS 

~--------~~~~---T~e~m~pM~OB~E~-, 

TO 332 CABINET 
CIRCUITRY 
,....--"-----

"1 c:l ... 
iii lsi il 
I I I 
I I 

!!: q 1 
1 

Nri!!!,S GrB..!!,S 

c ID I I --'-
0 u I L----·1 .-:-•1 
"' I• -- -- -h I I I :+-..;----...., 

I l1. -- --~ :::::. _j L ~ 
c I I r ________ ...J 
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\_ I c I c I"' I 

! SEE { I ~rMt.J. r i NOTE 6 ====:..1 I I 
I Bll< I I 
-------------------- --· I ) 

\ I/ 

SINGLE-PHASE, 120 V 
2-WIRE c:l<t FROII ==~'/ 
SERVICE EOUIPIIENT 

332 CONTROLLER CABINET 

I RELATIVE BORDER SCALE 
IS IN INCHES 

Bott 
/HARNESS 

I I 

Temp PROBE 

75 TO 80 
AMPERE-HOURS 

AT 
20 HOUR RATE 
PER BATTERY 

BATTERY SET 
I~ TO 8 BATTERIES! 

BBS CABINET 

LEGEND: (THIS SHEET ONLY) 
PTS = POWER TRANSFER SWITCH 
UPS = UNINTERRUPTIBLE POWER SUPPLY 
UPSC • UNINTERRUPTIBLE POWER SUPPLY CONTROLLER 
UPSII • UPS NODE 
BP = BYPASS 
IIBPS = MANUAL BYPASS SWITCH 
AC+ = UNGROUNDED CONDUCTOR 
AC- = GROUNDED CONDUCTOR 
C = COIIIION 
Grn = GREEN 
Blk = BLACK 
Wnt = WHITE 
SF = STATE-FURNISHED 
Bott = BATTERY 
Temp • TEIFERATURE 
TB = TERMINAL BOARD 
Cnt I = CONTROL 
Gna = GROUND 

NOTES: (THIS SHEET ONLY) 
1, TYPE B REFERS TO THE BBS EOUIPIIENT FROII MANUFACTURER B. 
2. CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED 

IN THE BBS CABINET. THE REMAINING EOUIPIIENT IS PLACED IN THE 332 
CONTROLLER CABINET, 

3, THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER 
IN THE FIELD, 

~. THE CONTRACTOR SHALL FURNISH AND INSTALL A NEUA-1 ENCLOSURE WITH 
30 A~ 1P, 1201240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL 
STANuARD ~89. 

5, A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR 
ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY, 

6. THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL 
BE TAPPED FROII THE BOTTOII OF THE TB IN THE 332 CABINET, 

7. THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 
IIULTICOLOR CONDUCTORS, 818 AWG WIRES FROII THE RELAY ON THE 
INVERTER/CHARGER UNIT TO THE CONTROLLER. THE ENDS OFTHE CONDUCTORS 
SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END, 

ELECTRICAL SYSTEM 
(BBS POWER CONNECTION DIAGRAM, 

TYPE B, CASE-2) 

I EA 000000 
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EXTERNAL CABINET DETAILS 
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BBS 110n11 

Battery Lamp 

s: 0 
~ Door Handle 

~16.5"~ 

(stainless steel) 

Louvered 
Vents 

FRONT VIEW 
(SHOWN WITH DOOR CLOSED) 

1911 Rack 

1911 Rack 

Upper Battery Shelf 
(1'' adjustable spacing) 

l--16.5" --1 

BBS 110n11 

Battery Lamp 

Generator Plug 
Compartment door. 
-Covers Receptacle. 
-Door can be Closed with 

Generator Plugged in. 

SIDE VIEW 
(SHOWN WITH GENERATOR 

PLUG COMPARTMENT) LS-30P 
Generator 

Plug 
BBS 110n11 

Battery Lamp 

3-Point Door Latch with 
#2 Corbin Slam Latch 
Integrated with the Handle 

"--~-Document Holder 

Air Filter Installed at Door Louvers 
(Filter shall be Fiber Type) 

~~3~~~!1----Door Prop 2-Positions 

Lower Battery Shelf Drill (4) 1/811 Diameter Weep Holes on Shelf 
( 1 in each corner) 

FRONT VIEW 
(SHOWN WITH DOOR OPEN) 

BBS OUTDOOR ENCLOSURE SIDE MOUNT 

City of San Juan Capistrano EXHEIT1 



FIGURE 1 - FACILITY MAP!
!

SERVICE STATION #9-8719!
26988 ORTEGA HIGHWAY!

SAN JUAN CAPISTRANO, CALIFORNIA

CHEVRON ENVIRONMENTAL MANAGEMENT COMPANY

HOLGUIN, FAHAN & ASSOCIATES, INC.

EXPLANATION

N

400

SCALE IN FEET

20
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HOLGUIN, FAHAN & ASSOCIATES, INC.

LEGEND CHEVRON ENVIRONMENTAL MANAGEMENT COMPANY

FIGURE 4 - PLOT PLAN!
!

SERVICE STATION #9-8719!
26988 ORTEGA HIGHWAY!

SAN JUAN CAPISTRANO, CALIFORNIA!

2000

SCALE IN FEET
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( 

CLAY: 0/0/100, medium to high plasticity, 
brown/gray/black, soft, moist, no odor, no stain 

dark brown/tan, medium stiff 

gray/dark brown, stiff 

dark brown 

SILTY CLAY: 0/0/100,Iowto medium plasticity, 
dark brown, very stiff, moist, no odor, no stain 

CLAY: 0/0/100, high plasticity, dark brown, hard, 
moist, no odor, no stain 

rr:(J) ww 
"-I 
(J)o 
S:z o-
-'"' Ql 

2,2,2 

2,3,5 

3,4,6 

6,6,7 

6,10,20 

15,20,25 

i 
' 

BOREHOLE 
COMPLETION DETAIL 

a> (J) 
0 fliJ WELL ~ GW 0 VW _E 

"-" (J) 

.eo ::> 0 BORING 0 SPARGE 
POINT 

CH 
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MW-1 
LOG OF EXPLORATORY BORING Page 1 of2 
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NAME: 

stiff, wet 

medium stiff 

INC. 

gradation/plasticity, color, 
moisture, odor 

6,7,8 0 

5,6,7 0 

"' 0 

"' " 

BOREHOLE 
COMPLETION DETAIL 

IX] WELL Ji1J GW 0 VW 

MW-1 
LOG OF EXPLORATORY BORING Page 2 of 2 



Chevron U.S.A Products 

color, 
odor 

4" of asphalt Hand augered to a depth of 5 fbg 

CLAY: 0/0/100, medium to high plasticity, 
dark brown/gray, stiff, moist, no odor, no stain 

SANDY CLAY: 0/30/70, medium-grained sand, 
medium plasticity, light brown, moist, no odor, no 

CLAY: 0/0/100, medium to high plasticity, 
dark brown, stiff, moist, no odor, no stain 

CLAYEY SILT: 0/0/100, no to low plasticity, 
dark brown, stiff, moist, no odor, no stain 

CLAY: 0/0/100, medium plasticity, dark brown, stiff, 
moist, no odor, no stain 

very stiff 

stiff 

brown, wet 

"'"' ww 
a. I 
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o-
-'"' Cil 

3,4,5 

3,5,7 

4,6,7 

4,5,6 

6,9,10 

4,5,6 

BOREHOLE 
COMPLETION DETAIL 

o> "' 0 (X] WELL li/1 GW 0 VW _E 
o.._e; "' :J D BORING D SPARGE 

POINT 

4"-diameter casing 
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CL 

0 

sc 

CH 
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ML 
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0 35 

FAHAN& 
ASSOCIATES, INC. 

LOG OF EXPLORATORY BORING 
MW-2 

Page 1 of 2 

-------- -· . ··---~·~----~---



color, 
, odor 

35 

high plasticity 

medium stiff 
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CH 
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BOREHOLE 
COMPLETION DETAIL 

IXJ WELL liil GW 0 VW 

0 BORING 0 S~~~~E 

FAHAN & LOG OF EXPLORATORY BORING 
IA __ ..._I ASSOCIATES, INC. Page 2 of 2 
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HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain

BL
O

W
S 

PE
R
!

6 
IN

C
H

ES
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D
!

(p
pm

v)
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SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

MW-2B
Page 1 of 2
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0.02 inch
#3 Sand

35 fbg
60 fbg

June 9, 2009; June 22, 2009; June 23, 2009

0
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0

ML

 

Eli Scott

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

5,6,6

10,11,13

11,12,18

CLAYEY SILT: 0/0/100, medium plasticity, yellowish!
orange, stiff, moist, dark gray stain

Hard, olive gray, no stain

0.68,13,16

2.211,15,17

Very stiff, olive gray, dark gray stain

Dark gray, no stain

4-inch PVC

Todd McFarland, PG #7685



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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S 
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R
!
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D
!

(p
pm

v)

U
SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

X

0.02 inch
#3 Sand
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SILTY CLAY: 0/0/100, high plasticity, light brown,!
hard, moist, no stain

MW-2B
Page 2 of 2

35 fbg
60 fbg

June 9, 2009; June 22, 2009; June 23, 2009

Eli Scott

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

ML
CLAYEY SILT: 0/0/100, low plasticity, yellow orange,!
hard, wet, no stain

7,11,15

8,11,19

7,14,16

0

CH

SM
ML

0

0

0

0

0

CLAYEY SILT: 0/0/100, medium plasticity, olive gray,!
hard, wet, no stain

SILTY SAND: 0/80/20, poorly graded,!
light brown, fine-grained sand, dense, wet, no stain

Very stiff

7070

4-inch PVC

Todd McFarland, PG #7685



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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R
!

6 
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D
!
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v)
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S

GROUNDWATER WELL
VADOSE WELL
SPARGING WELL

SOIL BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: AUGUST 3, 2010: ANG

SOIL GAS PROBE

G
R
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N
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W
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ER Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

MW-03R
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Josh Barraza
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6 inches asphalt

Chevron Environmental Management Company
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7,9,12

35 fbg Cascade Drilling LP

SILT WITH CLAY: 0/0/100, low plasticity,!
gray, medium stiff, moist, no stain

dark brown

0.0

0.0

0.0

SILT WITH CLAY: 0/0/100, medium plasticity,!
dark brown, medium stiff, moist, no stain

Todd McFarland, PG #7685

SILT WITH SAND: 0/10/90, low plasticity,!
dark brown, medium stiff, moist, no stain

Limited Access Rig, 10-inch OD, hollow-stem auger
 2-inch California Modified Split Spoon

0.02-inch
4-inch SCH 40 PVC

#3 sand

12,14,17 0.0

15,18,28 0.0

10,20,27

8,16,21



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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GROUNDWATER WELL
VADOSE WELL
SPARGING WELL

SOIL BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: AUGUST 3, 2010: ANG

SOIL GAS PROBE

G
R

O
U

N
D

W
AT

ER Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

Page 2 of 2

X

46.5 fbg

 

Josh Barraza

ML

Chevron Environmental Management Company

17,24,33

35 fbg

0.0

Cascade Drilling LP

0.0

0.0

Todd McFarland, PG #7685

Limited Access Rig, 10-inch OD, hollow-stem auger
 2-inch California Modified Split Spoon

0.02-inch
4-inch SCH 40 PVC

#3 sand
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MW-03R

wet

July 15, 2010; July 21, 2010

13,18,25

12,16,21
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Chevron U.S.A Products 

color, 

CLAY: 0/01100, medium plasticity, gray, moist, 
degraded hydrocarbon odor, black stain 

, odor 

medium to high plasticity, stiff, no odor, no stain 

gray and brown 

( 

3,4,7 0 

3,6,6 0 

6,7,8 0 

CLAYEY Sll T: 0/011 00, slight plasticity, black, 
very stiff, moist, very slight degraded gasoline odor, 
no stain 7,9,11 0 

CLAY: 0/0/100, high plasticity, brown, stiff, moist, 
no odor, no stain 3,4,5 0 

gray, very stiff 6,7,9 0 

brown, stiff, wet 4,4,4 

"' " 3 

CH 

ML 

CH 

BOREHOLE 
COMPLETION DETAIL 

[ZJ WELL Gil GW 0 VW 

0 BORING 0 S~~~~E 

35 

MW-4 
LOG OF EXPLORATORY BORING Page 1 of 2 

INC. 



Chevron U.S.A Products 

PROJECT: Service Station #9-871 9 
:< 
I;:Ol 
w.@. 

LOCATION: 

0 

NAME: 
I 

,.., -.. HOLGUIN, 
FAHAN& 
ASSOCIATES, INC. 

BOREHOLE 
cr:(/J COMPLETION DETAIL ww o> (fJ "-o: !ZJ WELL lXI GW 0 VW roo _E () 

3!:z 0."- (fJ 

o- 5 :J D BORING D SPARGE 
-'"' POINT 
"' color, 

odor 4"-diameter casing 

CH 35 

3,5,5 0.0 

3,7,8 0.0 

50 

55 

60 

65 

70 

LOG OF EXPLORATORY BORING MW-4 
Page 2 of 2 



CLIENT: Chevron U.S.A 

color, 
, odor 

CLAY: 0/0/100, medium plasticity, brown/gray, stiff, 
moist, no odor, no stain 

slight degraded hydrocarbon odor 

gray, very stiff, degraded hydrocarbon odor, black 
staining 

medium stiff 

stiff, very slight degraded hydrocarbon odor 

CLAY: 0/0/100, high plasticity, brown, very stilt, wet, 
no odor, no stain 

a:(/) 
ww 
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~~ o--'<0 
"' 

4,6,8 

5,6,7 

5,9, 12 
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3,4,5 
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7,9, 11 

BOREHOLE 
COMPLETION DETAIL 

o> (/) !ZI WELL !iii GW 0 VW _E 0 o._e; (/) 
:::J 0 BORING 0 SPARGE 
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4"-diameter casing 
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35 

FAHAN& 
ASSOCIATES, INC. 

LOG OF EXPLORATORY BORING 
MW-5 

Page 1 of 2 



INC. 

--- __ ...,. --=--- -"0,;7-~~= ~-

"'"" "- - -- _., " ---"'·"""'"="""'-""""'"=-~.,-~ 

CLASSIFICATION 
gradation/plasticity, color, 

, moisture, odor 

5,7,9 0 

UJ 

" UJ 
::J 

BOREHOLE 
COMPLETION DETAIL 

IZJ WELL li<l GW 0 VW 

LOG OF EXPLORATORY BORING MW-5 
Page 2 of 2 

___ ._,,, .. ~- . ---· '"'"""-'·-·-""""·;;·: 
-,.._~-........ ,_. ...... ,,. ___ ,_.-. 



ffiw 
a.w o> "' (/)J: 
;s:o _E 0 a..e; "' o<' :::> 
-'<0 
"' 

0 

CL 

5 11,12,13 0 

12,13,14 0 

dark olive gray 13,15,18 2 

20 olive gray 12,21,25 0 

7,11,15 0 

very moist 7,8,11 0 

9,9,12 0 

LOG OF EXPLORATORY BORING MW-6 

INC. Page 1 of2 



SAMPLE CLIENT: Chevron Products Company COMPLETION DETAIL 

fi: ~ GROUNDWATER WELL 
PROJECT: Service Station #9-87t 9 

WU) VADOSE WELL 
-' ll.W c> U) :; F'- "'"' a:~ 0 SPARGE WELL 

a: .__g> LOCATION: 26988 Orteaa Hwv, San Juan Caoistrano, CA ;:o U) BORING 0;;; ::> w UJ<o. CASING: 4-lnch SCH 40 PVC 
~ c DESCRIPTION AND SoiL CLASSIFICATION -'"' <D SLOT SIZE: 0.02 inch 

NA~E: %g!aveVsandlflnes, gradation/plasticity, color, angularity, Fll TER PACK: #3Monterey: 
max:~mum s1ze (gravels), density/consistency, moisture, odor, stain Sam! 

1- 35 CL 
~~~~~ 

··:··:· 35 

r- ·.:?:~~:;. -
1- ~~~~~ - ~~~~ -
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- 65 - 65 
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'-- 70 -70 

DRILLING METHOD: CME-7510 11-00, hollow-stem auoer DATE DRILLED: April26, 1999 

SAMPLER TYPE: 1.5"-ID California-modified solit sooon LOGGED BY: J. Zenor 

TOTAL BORING DEPTH: 40 fbg APPROVED BY: J. Haslett, RG #5641 

DEPTH TO WATER: 30fbg DRILLED BY: Cascade Drilling, Inc . ..California 

• HOLGUIN, 
FAHAN& LOG OF EXPLORATORY BORING MW-6 ... -... 

;;a. ;a. ;a. 3111 ASSOCIATES, INC. Page 2 of 2 

-·--------------



5 

SILTY CLAY: 0/0/100, low plasticity, brown, very stiff, 
slightly moist, no odor, no stain 

dark olive gray · 

olive gray 

very moist 

CL 

7/11/13 0 

10/12/14 0 

9/12113 0 

9/12/16 0 

3/14 0 

11/13/15 0 

LOG OF EXPLORATORY BORING 
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Cambria Environmental Technology Inc. 
18 Technology Drive, Suite 167 
Irvine, CA 92618 

BORING/WELL LOG 

Telephone: (949) 428-8990 
Fax: (949) 428-8995 

CLIENT NAME 

JOB/SITE NAME 

LOCATION 

PROJECT NUMBER 

Chevron Environmental Management Company BORING/WELL NAME _,M,_,W-"-"'8 ____________ _ 

Chevron Station 9-8719 DRILLING STARTED _<.2.c1-t:A>!!UJ<-ob0!Q6 ___________ _ 

26988 Ortega Highway San Juan Capistrano .CA DRILLING COMPLETED,_-"22"'-"'A"'u,_-"'0,6 ___________ _ 

61H-2129 WELL DEVELOPMENT DATE (YIELD) 12-Sep-06 (90 Gallons) 

DRILLER BC2 Environmental Corp. GROUND SURFACE ELEVATION 107.62 ft above msl 

DRILLING METHOD Hollow-stem auger 

BORING DIAMETER,___1'-'0'--------------

TOP OF CASING ELEVATION'-'1,08"'.,06,_ft"-"ab,o"'v"-e-"m"'s'-l ------

SCREENEDINTERVAL __ ~2=2~to,_3~7~fu~g--------~ 
LOGGED BY Derek Wilken DEPTH TO WATER {First Encountered) 28.5 fbg (22-Aug-06) 'SJ... 
REVIEWED BY L Lowry, PG# 7870 DEPTH TO WATER (Static) 23.2 fbg (12-Sep-06) Y 
REMARKS 

'E 
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0:: 
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0.1 

:;:i'! 
oz 
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"' if) 

Cleared to 8 fbg using air knife. 

I ui .... - cj "-~ 
w@. ui 
0 ::i 

LITHOLOGIC DESCRIPTION 

- Ci.Av:BroWrl; daffip;-80% ClaY. 2o% Silt high e5tirT1ated--
plasticity, low estimated permeability. 

-p,,""'?J--CL.Av:sroWrl; danlp;-90% ClaY,1o% Si1t; high e5timated--
plasticity, low estimated permeability. 

- CLA v: sroWrl; Wet 75% ClaY, 2s% Siit high 9siimated
plasticity, low estimated permeability. 

>-'" o<E ..:-
t-I WELL DIAGRAM z>-
0"-ow 

0 
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CLIENT NAME 

JOB/SITE NAME 

LOCATION 

E' :sf" c. 
~ oz 

--':::> 0 .,o a: () 

' 
" 

Cambria Environmental Technology Inc. 
18 Technology Drive, Suite 167 

BORING/WELL LOG 
Irvine, CA 92618 
Telephone: (949) 428-8990 
Fax: (949) 428-8995 

Chevron Environmental Management Company BORING/WELL NAME MW-8 

Chevron Station 9-8719 DRILLING STARTED 21-Au -06 

26988 Ortega Highway San Juan Capistrano .CA -DRILLING COMPLETED•_,c22<:-l'-A;JU!!-o,O!Q6 ___________ _ 

Continued from Previous Page 

g u; :J f-c; 
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--' f-- cj .. -
"-"' LITHOLOGIC DESCRIPTION f-I WELL DIAGRAM "- w@. u; :;; Zf-
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I< = Schedule 40 
PVC 
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~ < 

.33.5 --- --~-------------------------
:::: 

·--_· 
CLAY: Brown; wet; 85% day, 15% silt; high estimated 

CL ~ 
1.8 " MW-8 rn>lliiii 

plasticity, low estimated permeability. 
35.0 ~ 

·.-_·._ 

. ---' ----------------------------
35' ~ :_ ... = 

37.0 
·. :::: 

Bottom of 
Boring@ 37 
fbg 

. 

PAGE 2 OF 2 

- - ----------- .. -------- .. -------- . - ... ___ ,_____ ... ------- ... ------------------------------- ...... --------------



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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v)
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SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

MW-8B
Page 1 of 2
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0.02 inch
#3 Sand

40 fbg
56.5 fbg

June 9, 2009; June 15, 2009; June 16, 2009

4 inches asphalt

0
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Eli Scott

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

8,8,10

5,7,9

7,8,10

SILTY CLAY: 0/0/100, medium plasticity, olive gray,!
very stiff, moist, no stain

CL

CLAYEY SILT: 0/0/100, medium plasticity, olive gray,!
very stiff, moist, no stain

4-inch PVC

Todd McFarland, PG #7685



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:
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SILT WITH CLAY: 0/0/100, low plasticity, olive gray,!
very stiff, wet, no stain

SILTY CLAY: 0/0/100, medium plasticity, olive gray,!
stiff, wet, no stain

MW-8B
Page 2 of 2

40 fbg
56.5 fbg

June 9, 2009; June 15, 2009; June 16, 2009

Eli Scott

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

ML

CL

CL

SM

MLSILT WITH CLAY: 0/0/100, low plasticity, olive gray,!
stiff, wet, no stain

SILTY CLAY: 0/0/100, medium plasticity, olive gray,!
stiff, wet, no stain

SILTY SAND: 0/70/30, well-graded, olive gray,!
fine- to coarse-grained sand, medium dense,!
wet, no stain

7070

4-inch PVC

Todd McFarland, PG #7685

CL

wet



Cambria Environmental Technology Inc. 
18 Technology Drive, Suite 167 BORING/WELL LOG 
Irvine, CA 92618 
Telephone: (949) 428-8990 
Fax: (949) 428-8995 

CLIENT NAME 

JOB/SITE NAME 

LOCATION 

PROJECT NUMBER 

DRILLER 

Chevron Environmental Management Company BORING/WELL NAME _,M,_,W!C-,9 ____________ _ 

Chevron Station 9-8719 DRILLING STARTED _,;_21_c-"'A»!u!l-o,0,6 ___________ _ 

26988 Ortega Highway. San Juan Capistrano .CA DRILLING COMPLETED•_£24>;-"'A»!U!!-0,0'!16 ___________ _ 

61H-2129 WELL DEVELOPMENT DATE (YIELD! 12-Sep-06 (60 Gallons) 

BC2 Environmental Corp. GROUND SURFACE ELEVATION 108.04 ft above msl 

DRILLING METHOD Hollow-stem auger TOP OF CASING ELEVATION,_,_1 0"'8".4"2'-"ft"-'"ab;,o,v,_e Jlm!>s,_l ------

SCREENEDINTERVAL __ 21~9~.5~to~34~.5~fu~g-------~ BORING DIAMETER'---1'-'0'---------------
LOGGED BY Derek Wilken DEPTH TO WATER (First Encountered) 24.5 fbg {24-Aug-06) 'Sj_ 
REVIEWED BY L. Lowry PG# 7870 DEPTH TO WATER (Static) 23.1 fug 112-Sep-06) .!: 
REMARKS Cleared to 8 fbg using air knife. 
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LITHOLOGIC DESCRIPTION 

- CL.Av: BroWn; dry;80% daY, 2o% S11t hiQh e5tfrli8ted---
_p.!fl~9_fy._IQ_w_g§!i!!la~£Lp~rm~!Wi!Y. _________ _ 

SILT: Brown; dry; 65% silt, 35% clay, low estimated 
plasticity, high estimated permeability. 

- CL.Av: BroWn; dry; i5% daY, 2o% Sir[ 5% sana; inediUm-
estimated plasticity, medium estimated permeability. 

WELL DIAGRAM 

Concrete 

Bentonite 
Grout 

4-diam., 
Schedule 40 
PVC 

Bentonite 

Monterey 
Sand# 2/12 
4-diam., 0.020 
Slotted 
Schedule 40 
PVC 
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JOB/SITE NAME 

LOCATION 

E' s~ ~ .eo oz 
--""' 0 mO 

;;: u 

10 

" 

Cambria Environmental Technology Inc. 
18 Technology Drive, Suite 167 

BORING/WELL LOG 
Irvine, CA 92618 
Telephone: (949) 428-8990 
Fax: (949) 428-8995 

Chevron Environmental Management Company BORING/WELL NAME _,_,M,_,W-"-"'9 ____________ _ 

Chevron Station 9~8719 DRILLING STARTED _._21_c-"'A;,ul<-oe0,6 ___________ _ 

26988 Ortega Highway. San Juan Capistrano .CA DRILLING COMPLETED•_.<24o:-"'A;,ul<-:!!0,6 ___________ _ 
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SILT : Brown; wet; 55% silt, 40% clay, 5% sand; medium I ~ lH ML estimated plasticity, medium estimated permeability. :;;;; . 
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HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE
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AL
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(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

MW-9B
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June 9, 2009; June 22, 2009; June 23, 2009

4 inches asphalt
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Eli Scott

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

4,5,8

9,9,13

12,14,20

SILTY CLAY: 0/0/100, high plasticity, olive gray,!
very stiff, moist, no stain

CH

CLAYEY SILT: 0/0/100, medium plasticity, olive gray,!
stiff, moist, no stain

hard

4-inch PVC

Todd McFarland, PG #7685



HOLGUIN, 
FAHAN & 
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LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:
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7.1SILTY CLAY: 0/0/100, high plasticity, olive gray,!
very stiff, wet, no stain

MW-9B
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June 9, 2009; June 22, 2009; June 23, 2009

Eli Scott

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

MLCLAYEY SILT: 0/0/100, medium plasticity, olive gray,!
very stiff, wet, no stain

Hard

7070

4-inch PVC

Todd McFarland, PG #7685
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HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:
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DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:
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Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

See MW-10B for lithology

4-inch PVC

Todd McFarland, PG #7685
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LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:
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DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:
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LOCATION:
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:
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CLSILTY CLAY: 0/0/100, medium plasticity, olive gray,!
soft, moist, dark gray stain

 

Eli Scott

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

stiff, no stain

dark gray, no stain
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6 inches asphalt

4-inch PVC

Todd McFarland, PG #7685

wet
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LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:
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DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:
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Page 2 of 2
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 2-inch California-modified split spoon
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Todd McFarland, PG #7685
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HOLGUIN, 
FAHAN & 
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LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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GROUNDWATER WELL
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SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:
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Jeff Nobriga

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

See MW-11B for lithology

4-inch PVC

Todd McFarland, PG #7685
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LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:
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DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:
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LOCATION:
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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GROUNDWATER WELL
VADOSE WELL
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BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:
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very stiff, moist, no stain

 

Joshua Barraza

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon
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6 inches asphalt

4-inch PVC

Todd McFarland, PG #7685
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April 20, 2009; April 21, 2009; May 5, 2009



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.
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DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:
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LOCATION:
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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SLOT SIZE:
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REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:
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Page 2 of 2

X

0.02 inch
#3 Sand

20 fbg
55 fbg

 

Joshua Barraza

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California Modified-split spoon
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4-inch PVC

Todd McFarland, PG #7685
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April 20, 2009; April 21, 2009; May 5, 2009
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California
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Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

See MW-12B for lithology

4-inch PVC

Todd McFarland, PG #7685

April 20, 2009; April 21, 2009; May 7, 2009
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California
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SILTY CLAY: 0/0/100, low plasticity, olive gray,!
hard, moist, no stain

 

Joshua Barraza

Cascade Drilling, Inc.

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified-split spoon
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CLAYEY SILT: 0/0/100, medium plasticity, olive gray,!
very stiff, wet, no stain
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Wet, 0.39 inch lense of silty sand

4-inch PVC

Todd McFarland, PG #7685

April 20, 2009; April 21, 2009; May 6, 2009
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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26988 Ortega Highway, San Juan Capistrano, California
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NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
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Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California
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WDC Exploration and Wells

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

See MW-13B for lithology

4-inch PVC
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Todd McFarland, PG #7685
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AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain

BL
O

W
S 

PE
R
!

6 
IN

C
H

ES

PI
D
!

(p
pm

v)

U
SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

MW-13B
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3 inches asphalt

0
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SILTY CLAY: 0/0/100, high plasticity, olive gray,!
medium stiff, moist, no stain

 

Joshua Barraza

WDC Exploration and Wells

CME-75, 10-inch hollow-stem auger
 2-inch California-modified-split spoon

8,18,35

9,13,23

4,7,10

CLAYEY SILT: 0/0/100, medium plasticity, olive gray,!
stiff, moist, no stain

CH

4-inch PVC

--

15,20,24

10,11,17

SM

12 inches base fill material

0

0

0

SILTY SAND: 0/80/20, poorly graded, olive gray,!
fine-grained sand, medium dense, moist, no stain

SILT WITH SAND: 0/10/90, low plasticity, olive gray, !
poorly graded, fine-grained sand, hard, moist, no stain

SILT WITH SAND: 0/10/90, low plasticity, olive gray, !
poorly graded, fine-grained sand, very stiff, wet, !
no stain

SILTY CLAY: 0/0/100, medium plasticity, olive gray,!
very stiff, wet, no stain

January 4, 2010; January 14, 2010;!
January 25, 2010; February 1, 2010

Todd McFarland, PG #7685

ML

CL



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain

BL
O
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S 
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R
!

6 
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D
!

(p
pm

v)

U
SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

MW-13B
Page 2 of 2

X

0.02 inch
#3 Sand

22 fbg
57 fbg

 

Joshua Barraza

WDC Exploration and Wells

CME-75, 10-inch hollow-stem auger
 2-inch California-modified-split spoon
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4-inch PVC

0

0

January 4, 2010; January 14, 2010;!
January 25, 2010; February 1, 2010

CLAY WITH SILT: 0/0/100, high plasticity, olive gray,!
stiff, wet, no stain

SILTY SAND: 0/80/20, poorly graded, olive gray,!
fine-grained sand,  dense, wet, no stain

SILT WITH CLAY: 0/0/100, high plasticity, olive gray,!
hard, wet, no stain

6,6,7 CL

ML

SM

SANDY SILT: 0/20/80, low plasticity, olive gray,!
hard, wet, no stain

Todd McFarland, PG #7685



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain

BL
O

W
S 
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R
!

6 
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C
H

ES

PI
D
!

(p
pm

v)

U
SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

MW-14A
Page 1 of 1
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January 5, 2010; January 12, 2010

 

Joshua Barraza

WDC Exploration and Wells

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

See MW-14B for lithology

4-inch PVC

22 fbg
Todd McFarland, PG #7685



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain

BL
O

W
S 

PE
R
!

6 
IN

C
H

ES

PI
D
!

(p
pm

v)

U
SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

SILT WITH SAND: 0/10/90, low plasticity, olive gray,!
poorly graded, fine-grained sand, very stiff, !
moist, no stain

MW-14B
Page 1 of 2
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5 inches asphalt

0.8

0
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CLSILTY CLAY: 0/0/100, high plasticity, olive gray,!
very stiff, moist, no stain

 

Joshua Barraza

WDC Exploration and Wells

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified-split spoon

9,13,17

7,18,22

10,19,24

CLAYEY SILT: 0/0/100, medium plasticity, olive gray,!
very stiff, moist, no stain

SM

4-inch PVC

--

10,15,22

7,22,24

12 inches base fill material

0

0

0

SILTY SAND: 0/70/30, well-graded, olive gray, !
fine- to coarse-grained sand, loose, moist, no stain

CLAY WITH SILT: 0/0/100, low plasticity, olive gray,!
very stiff, wet, no stain

ML

January 5, 2010; January 11, 2010

Todd McFarland, PG #7685



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain

BL
O
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!

6 
IN

C
H

ES

PI
D
!
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pm

v)

U
SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

MW-14B
Page 2 of 2
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Joshua Barraza

WDC Exploration and Wells

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified-split spoon
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SILTY CLAY WITH SAND: 0/10/90, medium plasticity,!
olive gray, poorly graded, fine-grained sand, !
very stiff, wet, no stain

January 5, 2010; January 11, 2010

ML

SILTY SAND: 0/88/12, poorly graded, olive gray, !
fine-grained sand, medium dense, wet, no stain

0

CLAYEY SILT WITH SAND: 0/10/90, low plasticity,!
olive gray, poorly graded, fine-grained sand, !
very stiff, wet, no stain

CLAYEY SILT WITH SAND: 0/10/90, low plasticity,!
olive gray, stiff, wet, no stain

SILTY CLAY WITH SAND: 0/10/90, medium plasticity,!
olive gray, poorly graded, fine-grained sand, !
very stiff, wet, no stain

Todd McFarland, PG #7685

CL

SM



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain

BL
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D
!

(p
pm

v)

U
SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

MW-15A
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January 18, 2010; January 27, 2010

 

Joshua Barraza

WDC Exploration and Wells

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

See MW-15B for lithology

4-inch PVC

22 fbg
Todd McFarland, PG #7685



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain

BL
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D
!
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v)

U
SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

MW-15A
Page 2 of 2

X

0.02-inch
#3 Sand

37 fbg

January 18, 2010; January 27, 2010

 

Joshua Barraza

WDC Exploration and Wells

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified split spoon

See MW-15B for lithology

4-inch PVC

22 fbg
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Todd McFarland, PG #7685
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HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain

BL
O

W
S 
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R
!

6 
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C
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ES

PI
D
!

(p
pm

v)

U
SC

S

COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:
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8 inches asphalt
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SILT WITH SAND: 0/10/90, low plasticity, olive gray,!
medium stiff, moist, no stain

 

Joshua Barraza

WDC Exploration and Wells

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified-split spoon

11,20,30

18,22,26

10,11,19

SILT WITH SAND: 0/10/90, low plasticity, brown,!
hard, moist, no stain

ML

4-inch PVC

--

9,18,26

12,12,17

8 inches base fill material

0

0

0

SILT: 0/0/100, low plasticity, brown, hard, !
moist, no stain

SANDY SILT: 0/20/80, low plasticity, brown, poorly !
graded, very stiff, wet, no stain

SILTY SAND: 0/70/30, poorly graded, light brown,!
fine-grained sand,  medium dense, wet, no stain

January 18, 2010; January 25, 2010; January 26, 2010

Todd McFarland, PG #7685

SM



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

LOGGED BY:

APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE

IN
TE

RV
AL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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!
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v)

U
SC
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COMPLETION DETAIL
GROUNDWATER WELL
VADOSE WELL
SPARGE WELL
BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: APRIL 9, 2010:MCH

Chevron Environmental Management Company

Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

DATE DRILLED:

MW-15B
Page 2 of 2
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Joshua Barraza

WDC Exploration and Wells

Limited access rig, 10-inch hollow-stem auger
 2-inch California-modified-split spoon
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0SANDY SILT: 0/15/85, low plasticity, light brown,!
hard, wet, no stain

10,16,19
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SANDY SILT: 0/20/80, low plasticity, light brown,!
stiff, wet, no stain

January 18, 2010; January 25, 2010; January 26, 2010

well-graded

Todd McFarland, PG #7685



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
EP
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!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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S

GROUNDWATER WELL
VADOSE WELL
SPARGING WELL

SOIL BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: AUGUST 3, 2010: ANG

SOIL GAS PROBE
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ER Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California
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Josh Barraza
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5 inches concrete

Chevron Environmental Management Company
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Cascade Drilling LP

CLAYEY SILT: 0/0/100, medium plasticity,!
dark gray, stiff, moist, no stain

105

Todd McFarland, PG #7685

SILT WITH SAND: 0/10/90, low plasticity,!
dark gray, medium stiff, moist, no stain,!
brick debris encounterd in sampler

Limited Access Rig, 10-inch OD, hollow-stem auger
 2-inch California Modified Split Spoon

0.02-inch
4-inch SCH 40 PVC

#3 sand

July 15, 2010; July 20, 2010
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HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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GROUNDWATER WELL
VADOSE WELL
SPARGING WELL

SOIL BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: AUGUST 3, 2010: ANG

SOIL GAS PROBE
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AT

ER Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

MW-16
Page 2 of 2
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Chevron Environmental Management Company
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Cascade Drilling LP
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Todd McFarland, PG #7685

Limited Access Rig, 10-inch OD, hollow-stem auger
 2-inch California Modified Split Spoon
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4-inch SCH 40 PVC
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July 15, 2010; July 20, 2010

CLAYEY SILT: 0/0/100, medium plasticity,!
brown, medium stiff, wet, no stain



HOLGUIN,
FAHAN & 
ASSOCIATES, INC. LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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!
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U
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S

GROUNDWATER WELL
VADOSE WELL
SPARGING WELL

SOIL BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: JANUARY 23, 2012:ANG

WDC Exploration & Wells

Limited Access Rig - 8" hollow stem auger
N/A

26988 Ortega Highway, San Juan Capistrano, California

Chevron Environmental Management Company

Service Station #9-8719
SOIL GAS PROBE

Josh Barraza
Todd McFarland, PG #7685
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September 7–8, 2011
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0SILTY CLAY:  0/0/100, medium plasticity, dark brown, !
dense, moist, no stain

 

-- CL

CLAYEY SILT: 0/0/100, low plasticity, dark brown, !
dense, moist, no stain

ML

SILTY CLAY: 0/0/100, medium plasticity, dark brown, !
dense, moist, no stain
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HOLGUIN,
FAHAN & 
ASSOCIATES, INC. LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
EP
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!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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GROUNDWATER WELL
VADOSE WELL
SPARGING WELL

SOIL BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: JANUARY 23, 2012:ANG

WDC Exploration & Wells

Limited Access Rig - 8" hollow stem auger
N/A

26988 Ortega Highway, San Juan Capistrano, California

Chevron Environmental Management Company

Service Station #9-8719
SOIL GAS PROBE

Josh Barraza
Todd McFarland, PG #7685
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September 7-8, 2011

57 CL
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4" Schedule 40 PVC
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#3 sand
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HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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SOIL BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: AUGUST 3, 2010: ANG
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ER Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

P-1
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Josh Barraza

ML

wet

7 inches asphalt and concrete

Chevron Environmental Management Company
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30 fbg Cascade Drilling LP

--

Todd McFarland, PG #7685

Limited Access Rig, 6-inch OD, hollow-stem auger

20/40 mesh sand
0.01-inch

1.5-inch prepack

July 14, 2010; July 19, 2010

47 fbg
 N/A

CLAYEY SILT: 0/0/100, medium plasticity,!
dark brown, medium stiff, moist, no stain



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
EP

TH
!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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GROUNDWATER WELL
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SPARGING WELL

SOIL BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: AUGUST 3, 2010: ANG

SOIL GAS PROBE
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ER Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

Page 2 of 2
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Josh Barraza
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Chevron Environmental Management Company

30 fbg Cascade Drilling LP
Todd McFarland, PG #7685

Limited Access Rig, 6-inch OD, hollow-stem auger
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0.01-inch

P-1

20/40 mesh sand

July 14, 2010; July 19, 2010

47 fbg
 N/A

1.5-inch prepack
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HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
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!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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SPARGING WELL

SOIL BORING

CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: AUGUST 3, 2010: ANG
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ER Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California

Page 1 of 2

0

5

20

10

15

25

30

35

X
 

Josh Barraza

3 inches concrete

Chevron Environmental Management Company
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30 fbg Cascade Drilling LP
Todd McFarland, PG #7685

Limited Access Rig, 6-inch OD, hollow-stem auger
 N/A

0.01-inch

P-2

20/40 mesh sand

July 15, 2010; July 19, 2010

47 fbg

ML

wet

CLAYEY SILT: 0/0/100, medium plasticity,!
dark brown, stiff, moist, no stain

1.5-inch prepack
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HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
EP
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!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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VADOSE WELL
SPARGING WELL
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CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: AUGUST 3, 2010: ANG
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ER Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California
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Chevron Environmental Management Company

30 fbg Cascade Drilling LP
Todd McFarland, PG #7685

Limited Access Rig, 6-inch OD, hollow-stem auger
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5 

augered to.a 

SILTY CLAY: gray, moist, low to medium plasticity, 3,7,12 36.5 CL 
very stiff, very slightly degraded hydrocarbon odor 

CLAY: light brown and gray, moist, medium 
plasticity, very stiff, no odor 

no odor 

dark gray, moist, low plasticity 

hard 

,10,13 4.1 

12, 35.0 

12,17 4.1 

,11,20 9.1 

BOREHOLE 
COMPLETION DETAIL 

. IXJ WELL 0 GW XI VW 

VW-1 
Page 1 of 1 

LOG OF EXPLORATORY BORING 
INC. 

•............ .. .... . ... ---- ------·------------~--.. -·. 



5 CLAY: light brown and gray; moist, low plasticity, 
very stiff, slight hydrocarbon odor 

SILTY CLAY: light brown and gray, moist, 
low plasticity, hard, strong hydrocarbon odor 

dark brown, strong hydrocarbon odor 

5,7,12 0 

12,14 603 

4,6,12 1,517 

12,23 1,524 CL 

LOG OF EXPLORATORY BORING 
INC. 

VW-2 
Page 1 of 2 



L ? -· . 
\i . .,. 

irr.tPLE CLIENT/PROJECT: Chevron Service Station #9-8719 a:CI) BOREHOLE 

·l,t ww Q COMPLETION DETAIL 

-~~ 
LOCATION: 26988 Ortega Highway Q.J: oE ~ J:<!l 

~0 n.o IX] WELL 0 GW II VW ·' ~ San Juan Capistrano, California 0:~ (/) 
~..J 

~ 1!::- oi!O :::> 
,' ..J<O <!! 0 BORING 0 SPARGE 

DESCRIPTION AND SOIL CLASSIFICATION ID · POINT 

l3t 35 SILTY CLAY: dark brown and gray, moist, 8,13,19 2,900 CL 

I 
1-35 

!:"" low plasticity, hard, strong hydrocarbon odor I="" 
~ I="" 
:- 1--

~ - moderate hydrocarbon odor . 13,15,18 3,027 
1- 40 1- 0 

~ ~ 
~ I="" 
r:- ~ 
f- I="" 1=-45 1:""45 t.. I="" ,. 
'- ~ =- I="" =- ~ -
-:::- 50 f:""SO 
-:::- I="" 
;:- -:::-
~ -:::-
f:"" -:::-
f- 55 . -:::-ss r. 
~ -:::-
:-- ::-
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-:::- 60 -::-eo 
::- -:::-
-:::- -:::-
-:::- -:::-
::- ::-
-:::- 65 -::-as 
- -:::-:... -:::-
r=- -
t.. =-
'- -
::::- 70 ::-70 

::- ::-
DRILLING METHOD: 10-lnch O.D. Hollow Stem Auger DATE DRILLED: June 14, 1995 

SAMPLER/SAMPLE TYPE: 2-lnch Diameter California Split SEoon LOGGED BY: D. Pessler 

TOTAL BORING DEPTH: 40 fb9 APPROVED BY: J. Haslett, R.G. #5641 

DEPTHTOWATER: N/A DRILLED BY: Drill Line, Inc. 

~ 
HOLGUIN, VW-2 
FAHAN& LOG OF EXPLORATORY BORING 

;a. ;a:.~ ASSOCIATES, INC. 
Page 2of2 



5 

augered to a depth of 5 lbg 

CLAY: gray and dark brown, moist, medium 
plasticity, very stiff 

CLAY: gray and reddish-brown, moist, medium 
plasticity, medium still, with fine-grained sand 

stiff 

5,8,12 0 

4,4,4 0 

4,5,10 0 

~"' COMPLETION DETAIL 

~g IX] WELL DGW II!IVW 

"' D BORING 0 S£'~Fl~E I 

LOG OF EXPLORATORY BORING VW-3 
Page 1 of1 



HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL

SO
IL

D
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!

(fb
g)

DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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GROUNDWATER WELL
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SPARGING WELL
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CASING:
SLOT SIZE:

FILTER PACK:

REVISION DATE: AUGUST 3, 2010: ANG
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ER Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California
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Josh Barraza
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5 inches concrete

Chevron Environmental Management Company
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30 fbg Cascade Drilling LP

CLAYEY SILT: 0/0/100, medium plasticity, dark gray,!
stiff, moist, no stain

1/2-inch gravel encountered in cuttings

378

1,035

SILT WITH CLAY: 0/0/100, low plasticity, dark gray,!
stiff, wet, no stain

Todd McFarland, PG #7685

Limited Access Rig, 12-inch OD, hollow-stem auger
 2-inch California Modified Split Spoon

0.02-inch
V-4, 3-inch PVC/AS-1, 2-inch PVC

#3 sand

X

V-4 AS-1

July 15, 2010; July 22, 2010

--

12,15,17

9,12,16

8,13,17
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7,11,13
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HOLGUIN, 
FAHAN & 
ASSOCIATES, INC.

LOG OF EXPLORATORY BORING

DATE DRILLED:

LOGGED BY:
APPROVED BY:

DRILLED BY:

DRILLING METHOD:

SAMPLER TYPE:
TOTAL BORING DEPTH:

DEPTH TO WATER:

CLIENT:

PROJECT:

LOCATION:

SAMPLE!
INTERVAL
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DESCRIPTION AND SOIL CLASSIFICATION
NAME: %gravel/sand/fines, gradation/plasticity, color, angularity,   !
maximum size (gravels), density/consistency, moisture, stain
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SLOT SIZE:

FILTER PACK:

REVISION DATE: AUGUST 3, 2010: ANG
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ER Service Station #9-8719
26988 Ortega Highway, San Juan Capistrano, California
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Chevron Environmental Management Company

7,8,15

30 fbg

>5,000

Cascade Drilling LP

CLAYEY SILT: 0/0/100, medium plasticity,!
dark brown, stiff, wet, no stain

430

46

SILT: 0/0/100, low plasticity, light brown,!
stiff, wet, no stain

Todd McFarland, PG #7685

Limited Access Rig, 12-inch OD, hollow-stem auger
 2-inch California Modified Split Spoon

0.02-inch
#3 sand
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V-4, 3-inch PVC/AS-1, 2-inch PVC

AS-1

10,12,20

7,7,14

July 15, 2010; July 22, 2010

CLAYEY SILT: 0/0/100, medium plasticity,!
brown, stiff, wet, no stain
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PREPARED FOR: 
CHEVRON ENVIRONMENTAL 

MANAGEMENT COMPANY 
145 South State College Boulevard, Suite 400 

Brea, California 92821-2292 
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SITE LOCATION MAP 

HOLGUIN, FAHAN & ASSOCIATES, INC. 
ENVIRONMENTAL MANAGEMENT CONSULTANTS 

MULTIPHASE EXTRACTION 
REMEDIATION SYSTEM DES 

CHEVRON SERVICE STATION #9-8719 
26988 ORTEGA HIGHWAY 

SAN JUAN CAPISTRANO, CALIFORNIA 
(CRWQCB-SDR CASE #9UT3039) 

0 

SHT PAGE TITLE 

1 G1 MPE REMEDIATION SYSTEM DESIGN 

2 G2 DESIGN AND CONSTRUCTION NOTES 

3 P1 SITE AS-BUILTS 

4 P2 PROPOSED MPE SYSTEM LOCATION 

5 P3 COMPOUND PLAN 

6 P4 ELEVATION DRAWING 

7 M1 STANDARD DESIGN DETAILS 

8 M2 TRENCH DETAIL 

9 M3 WELL CONNECTION DETAIL 

10 M4 PROPANE ISOMETRIC CONVEYANCE 

11 E1 ELECTRICAL DIAGRAM 

DRAWING INDEX 

BY GENERAL CONTRACTOR: 
WORK HOURS 

Cortstruction Permitted 
Ijutiug 'These Hours 
Mon~Fri: 7 AM • 6 

HOLGUIN, FAHAN & ASSOCIATES, INC. 
Contractor License A HAZ #683838 

p West Main Street 
11 ra, California 93001 

(805) 641-1 056 

Sat: 8~30 A1f- 4:30 P 
Sunday: None 

Federal Holidays: None 

MULTIPHASE EXTRACTION (MPE) INVOLVES T • 
SIMULTANEOUS EXTRACTION OF VAPOR AND G" " '"'" "'' 
WILL BE REMOVED USING A SUBSURFACE VACUUM AND 
LIQUID WILL BE REMOVED USING A PNEUMATIC DOWNWELL 
PUMP. AS THE GROUNDWATER IS REMOVED, THE WATER 
TABLE BENEATH THE SITE IS LOWERED AND HYDROCARBON
CONTAINING SOIL IN THE SATURATED ZONE IS EXPOSED. 
EXPOSED SOIL IS REMEDIATED BY THE VAPOR EXTRACTION. 
THE VAPORIZED HYDROCARBONS WILL BE TREATED WITH AN 
OXIDIZER. 

MPE IS A COMBINATION OF TWO REMEDIATION 
TECHNOLOGIES AND RESULTS IN INCREASED WELL CAPACITY 
AND DEWATERING OF THE SOIL ZONE TARGETED FOR VAPOR
PHASE REMOVAL. 

THE OXIDIZER WILL BE OPERATED WITH A PERMIT TO 
OPERATE AUTHORIZED BY THE SOUTH COAST AIR QUALITY 
MANAGEMENT DISTRICT AND THE ORANGE COUNTY FIRE 
AUTHORITY. DISCHARGE OF TREATED GROUNDWATER WILL 
BE PERMITIED BY THE SOUTH ORANGE COUNTY 
WASTEWATER AUTHORITY. THE CONSTRUCTION OF THE 
SYSTEM WILL BE PERMITTED BY THE CITY OF SAN JUAN 
CAPISTRANO. 

CONSTRUCTION OF THE COMPOUND AND INSTALLATION OF 
THE EQUIPMENT WILL MEET THE 2010 CALIFORNIA BUILDING 
CODE, 2010 CALIFORNIA ELECTRICAL CODE, 2010 CALIFORNIA 
MECHANICAL CODE, 2010 CALIFORNIA PLUMBING CODE, AND 
THE 2010 CALIFORNIA FIRE CODE. 

PljANNlNti t) ~ R' 
· 'hll~IJ rlhm ~ ·" a11w 1 13J B!I~\!P~~~~~D:::.::E:.:S::::.;C~R!!I!.P..:T.!I.:::O~N.!....j~~ 
with fiPJl l io~bl ~ pruvi i on~ <lf Tid Q. 'tand Use 
Cotlc. :-}nd C/P . l'l)lttli J; r =w:z. • Any 
-~~.SQQucn.t 1'<: 1 1 .'~ · tu thOJ;c plans require 
•cv•uw !!na approv111 by nw Pl!inning Dept. 
0 Code r~;JQULtamon t•;/oon(lirion~ of ~pprovitl 

h11ve been met. 
C Prior to i ua 

ap11ro 
APP 

50 WEST MAIN STREET 
VENTURA, CALIFORNIA 93001 

{805) 641-1 056 
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GENERAL NOTES: 
1.0 GENERAL 
1.1 ALL WORK IS TO BE PERFORMED ACCORDING TO THE CHEVRON REMEDIATION SYSTEM DESIGN MANUAL. THIS MANUAL IS 

AVAILABLE UPON REQUEST. 

1.2 THE SELECTED CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND SITE CONDITIONS BEFORE STARTING WORK. THE 
ENGINEER'S PROJECT MANAGER SHALL BE NOTIFIED OF ANY DISCREPANCY. 

1.3 ALL MATERIALS USED FOR CONSTRUCTION OF THE SYSTEM SHALL BE NEW UNLESS OTHERWISE NOTED. THE REMEDIATION 
EQUIPMENT SHALL BE PROVIDED BY CHEVRON AND HFA. 

1.4 THE CONTRACTOR SHALL RESTORE ANY EXCAVATED SURFACE AREA TO MATCH EXISTING. 

1.5 ALL CONSTRUCTION AREAS SHALL BE CLEARLY MARKED WITH BARRICADES, CONES, PLATES, OR OTHER APPROVED SAFETY 
MARKERS TO RESTRICT ACCESS AND PROVIDE A SAFE WORK ENVIRONMENT FOR THE CONTRACTOR AND STATION CUSTOMERS. 

1.6 A PRE-CONSTRUCTION MEETING BETWEEN CHEVRON, THE CONTRACTOR , AND ENGINEER WILL BE REQUIRED BEFORE WORK 
BEGINS. THE MEETING WILL BE HELD AT THE SITE. 

1.7 THE CONTRACTOR SHALL WARRANTY ALL MATERIALS AND CONSTRUCTION FOR A PERIOD OF ONE-YEAR. ALL DEFECTS SHALL 
BE CORRECTED AT THE CONTRACTOR'S EXPENSE. 

1.8 ALL WORK SHALL BE CONDUCTED UNDER CHEVRON'S ' PERMIT TO WORK" SYSTEM . NO WORK SHALL BE CONDUCTED WITHOUT 
A PERMIT TO WORK. 

1.9 THE CONTRACTOR WILL BE RESPONSIBLE FOR LOCATING, VERIFYING, AND MAINTAINING THE INTEGRITY OF ALL UNDERGROUND 
UTILITIES. TANKS, WELLS, STRUCTURES, AND PIPING DURING ALL CONSTRUCTION ACTIVITIES. THE CONTRACTOR SHALL HAND· 
DIG ALL HIGH RISK AREAS (I .E. AREAS WITHIN 10-FEET OF PRO DUCT FACILlTIES, TANKS. PIPES, KNOWN UTILITIES , ETC). THE 
CONTRACTOR WILL REPAIR OR REPLACE, AT THEIR OWN COST, ANY DAMAG E DURING CONSTRUCTION ACTIVITIES. 

1.10 ALL NECESSARY INSPECTIONS SHALL BE OBTAINED AND COORDINATED BY THE CONTRACTOR. 

2.0 TRENCHING AND EXCAVATION 
2.1 ALL EXCAVATED SOIL SHALL BE MONITORED B Y THE; ENGINEER IN ACCORDANCE WITH SOUTH COAST AIR QUALITY MANAGEMENT 

DISTRICT GUIDELINES. IF SOIL WITH PETROLEUM HYDROCARBONS IS DETECTED, THE SOIL SHALL BE STOCKPILED ON AND 
COVERED WITH PLASTIC SHEETS IN AN AREA DESIGNATED BY THE ENGIN EER. THE ENGINEER WILL SAMPLE THE EXCAVATED 
SOIL FOR PETROLEUM HYDROCARBONS. CHEVRON WILL BE RESPONSIBLE FOR DISPOSAL O F SOIL WITH PETROLEUM 
HYDROCARBONS. THE CONTRACTOR SHALL DISPOSE OF ALL CLEAN SOIL AND CONSTRUCTION DEBRIS INCLUDING ANY 
PAVEMENT REMOVED DURING TRENCHING. 

2.2 WHERE PIPING IS INSTALLED BELOW GROUND, THE PIPE SHALL BE BURIED IN A TRENCH OR EXCAVATED AT A MINIMUM DEPTH OF 
18-INCHES TO THE TOP OF THE PIPE, UNLESS OTHERWISE STATED. IF CONDITIONS EXIST, THE EXCAVATIONS SHALL BE SAW-CUT 
TO PROVIDE A SQUARE VERTICAL JOINT FOR REPAVING. IF TRENCHES REMAIN OPEN AFTER NORMAL WORK HOURS, THEY SHALL 
BECQVERED WITH METAL TRENCH PLATES CAPABLE OF SUPPORTING VEHICULAR TRAFFIC, AT THE CONTRACTORS EXPENSE. 
TRENCHES SHALL NOT REMAIN OPEN OVER A WEEKEND UNLESS COVER ED BY TRENCH PLATES. IN CASES WHERE THE 
BUSINESS MUST REMAIN OPEN DURING CONSTRUCTION, ALL TRENCH PLATES SHALL BE COLD PATCHED WITH ASPHALT TO 
PREVENT ACCIDENTAL TRIPS O R SLIPS BY THE GENERAL PUBLIC. 

2 .3 PIPING, TRENCHES, AND EXCAVATIONS SHALL BE BACKRLLED WITH IMPORTED SAND FROM 2·1NCHES BELOW THE PIPING TO 2· 
INCHES ABOVE THE PIPING. THE BACKFILL MATERIAL SHALL BE COMPACTED TO 95% OF THE RELATIVE DRY DEN SITY. 
ALTERNATIVELY, A CONCRETE SLURRY MAY BE USED AS BACKFILL WHEN APPROVED BY THE PROJECT MANAGER. NO 
COMPACTION TESTING IS REQUIRED FOR SLURRY BACKFILL IF THE MATERIAL SPECIFICATIONS INDICATE A POST- PLACEMENT 
COMPACTION OF AT LEAST 95% OF THE MAXIMUM DRY DENSITY. 

2.4 PAVEMENT REMOVED FROM TRENCHES OR OTHER EXCAVATIONS SHALL BE REPLACED WITH NEW MATERIAL TO MATCH EXISTING 
SURFACE. BASE MATERIAL SHALL BE COMPACTED TO 95% OF THE RELATIVE DRY DENSITY. THE ASPHALT MIX SHALL BE 
DESIGNED AND INSTALLED TO ALLOW FOR NORMAL COMMERCIAL BUSINESS TRAFFIC INCLUDING DELI VERY TRUCKS. W HEN 
RESURFACING WITH CONCRETE, REINFO RCED CONCI'lETE SHALL BE USED OVER AGGREGATE BAS.E. BASE MATERIAL SHALL BE 
COMPACTED T0 95% OF THE RELATI VE DRY DENSITY. REINFORCING SHALL BE NO. 4 REBAR TIED TO AN EXISTING SLAB 
STAGGERED ON EACH SIDE OF THE-TRENCH ON 18-INCH CENTERS PLACED AT MIDHEIGHT. 

2.5 THE CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO PREVENT DAMAGE TO UNDERGROUND UTILITIES, PIPING, AND 
ADJOINING STRUCTURES. 

2.6 

2.7 

CONTRACTOR SHALL MAKE EVERY EFFORT TO UTILIZE EXISTING EDGES OF PAVEMENT WHEN SAW-CUTTING TO REDUCE 
UNNECESSARY SAW· CUTS. 

CONTRACTOR SHALL USE AOUACRETE OR EQUIVALENT SEALANT TO SEAL THE CONCRETE JOINTS, IF INSTALLED. 

2.8 CONTRACTOR SHALL RETURN TO THE SITE AFTER ONE WEEK AND APPLY ASPHALT JOINT SEALER TO ALL AREAS THAT WERE 
TRENCHED AN D REPLACED, IF ASPHALT WAS PLACED. 

2.9 THE CONTRACTOR SHALL PO SSESS A CUR RENT LICENSE FOR THE EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL. 
ALL CONTRACTORS AND SUBCONTRACTORS SHALL POSSESS CURRENT AND APPLICABLE STATE LICENSES FOR PERFORMING 
THEIR RESPECTIVE SCOPE OF W ORK. 

2.10 DISPOSAL OF ALL NON-CONTAMINATED WASTE GENERATED DURING CONSTRUCTION SHALL BE THE RESPONSIBILITY OF THE 
CONTRACTOR. 

2.11 AN ARCHAEOLOGICAL MONITOR, PROVIDED BY HFA. WILL BE PRESENT DURING ANY EXCAVATION ACTIVITES >18 INCHES . 

3.0 PIPING 
3.1 ALL UNDERGROUND PROCESS PIPING SHALL BE SCHEDULE 80 PVC (UNLESS OTHERWISE INDICATED) WITH GLUED SLIP 

FiTTINGS. ALL ABOVEGROUND PROCESS PIPING SHALL BE SCHEDULE 80 PVC (UNLESS OTHERWISE INDICAT ED) WITH GLUED SLIP 
FITTINGS AS INDICATED BY THE DRAWINGS. CONTRACTOR TO USE LOW VOLAT ILE ORGANIC COMPOUND EMITTING PRIMERS AND 
SOLVENTS WHEN INSTALLING GLUED SLIP FITTINGS. UNLESS OTHERWISE STATED, ALL VALVES SHALL BE PVC SUP FITTED AS 
INDICATED BY THE DRAWINGS. 

3.2 LARGE RADIUS FITTINGS SHALL BE USED WHEN POSSIBLE TO MINIMIZE PRESSURE DROP. HARD 90-DEGREE FITTINGS MAY BE 
USED WHEN APPROVED BY THE CONSULTANT. 

3.3 WHEN CONNECTING TO OR BYPASSING EXISTING UNDERGROUND PIPING THE CONTRACTOR SHALL FIRST VERIFY THE EXISTING 
PIPING PATH AND PRESSURE TEST. 

3.4 WHERE PIPING IS ROUTED ABOVEGROUND INSIDE THE EQUIPMENT ENCLOSURE, THE PIPING SHALL BE SUPPORTED BY UN I
STRUT PIPE SUPPORTS AND CLAMPS. THE UNISTRUT SUPPORT SHALL BE FASTENED TO THE WALL, OR MOUNTED ON A BASE 
THAT IS SECURED TO THE GROUND. 

3.5 ALL PROCESS PIPING SHALL BE PRESSURE TESTED AT 15 PSI FOR ONE-HOUR AND WITNESSED BY THE CONSULTANT. NO 
TESTING WILL BE CONDUCTED THROUGH INSTRUMENTS OR EQUIPMENT. 

4.0 ELECTRICAL 
4.1 THE CONTRACTOR SHALL FURNISH AND INSTALL ALL EQUIPMENT NECESSARY TO CONNECT TO THE UTILITIES EXISTING 

ELECTRICAL SERVICE AND ROUTE THE APPROPRIATE ELECTRIC SERVICE TO THE REMEDIATION SYSTEM AND REMEDIATION 
CONTROL PANELS. THE CONTRACTOR WILL BE RESPONSIBLE FOR PROVIDING POWER TO THE REMEDIATION EQUIPMENT 
AND OBTAINING THE ELECTRICAL PERMIT FOR OPERATION OF THE EQUIPMENT. THE CONTRACTOR SHALL VERIFY 
OPERATION OF ALL ELECTRICAL EQUIPMENT UPON COMPLETION OF WORK. 

4.2 THE CONTRACTOR SHALL ACQUIRE ALL NECESSARY PERMITS AND PAY ALL ASSOCIATED FEES. THE CONTRACTOR SHALL 
PAY FOR INSTALLATION I DEPOSIT FOR POWER POLE, IF REQUIRED. 

4 .3 THE ELECTRIC SERVICE SHALL BE EQUIPPED WITH A POWER METER AND WEATHER-TIGHT MAIN PANEL WITH A LOCKABLE 
SHUT-OFF SWITCH LOCATED OUTSIDE THE EQUIPMENT ENCLOSURE. 

4 4 ALL ELECTRICAL WORK SHALL BE COMPLETED IN ACCORDANCE WITH THE MOST RECENT EDITION OF THE N.E.C., THE 
' LOCAL BUILDING DEPARTMENT, AND THE LOCAL FIRE DEPARTMENT. ANY DRAWINGS REQUIRED FOR PERMITS OTHER THAN 

THOSE PRESENTED HEREIN WILL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SHALL BE REVIEWED BY THE 
ENGINEER PRIOR TO USE. 

4.5 IF NECESSARY, THE INSTALLATION WITHIN THE EQUIPMENT ENCLOSURE SHALL COMPLY WITH A CLASS I, DIVISION II 
ENVIRONMENT AS PER N.E.C. AND LOCAL CODES. ALL WIRING CONNECTORS , CONDUIT, AND CONTRACTOR SUPPLIED 
EQUIPMENT SHALL COMPLY WITH CLASS I, DIVISION II REQUIREMENTS, IF REQUIRED BY THE N.E.C. OR LOCAL CODES. 

4.6 ELECTRICAL WIRING SHALL BE CONTAINED IN RIGID CONDUIT AND ROUTED ALONG THE ENCLOSURE FLOOR AND WALLS OR 
BURIED AS ALLOWED BY LOCAL CODE. 

4.7 ALL COMPONENTS NECESSARY TO INSTALL THE REMEDIATION SYSTEM CONTROL PANEL SHALL BE SUPPLIED, 
CONSTRUCTED, AND INSTALLED BY THE CONTRACTOR. 

4 .8 ALL ELECTRICAL CONNECTIONS IN SUBSURFACE VAULTS OR PULL BOXES SHALL BE COMPLETED IN A WATERTIGHT 
JUNCTION BOX. EXPOSED WIRING IS NOT ACCEPTABLE IN VAULTS OR PULL BOXES. 

4 9 A QUALIFIED ELECTRICIAN SHALL BE ON-SITE FOR A MINIMUM OF TWO DAYS FOR THE STARTUP OF THE EQUIPMENT. THE 
. ELECTRICIAN WILL DEMONSTRATE PROPER MOTOR ROTATION, PROPER CONNECTIONS OF EQUIPMENT TO CIRCUIT 

BREAKERS, AND BE AVAILABLE TO TROUBLESHOOT ELECTRICAL PROBLEMS WITH THE SYSTEM. 

5.0 EQUIPMENT ENCLOSURES 

5.1 FENCE POST FOOTINGS SHALL BE CONCRETE, MINIMUM 1-FOOT DIAMETER AND 3-FEET DEEP, UNLESS OTHERWISE 
SPECIFIED IN THE APPLICABLE PERMIT CONDITIONS . 

5.2 CONTRACTOR TO INSTALL THE FOLLOWING SIGNAGE ON MAIN SIDE OF THE ENCLOSURE 
A. DANGER HIGH VOLTAGE 
B. NO SMOKING 
C. CALIFORNIA PROPOSITION 65 
D. EMERGENCY SHUTOFF SIGN NEAR THE SHUTOFF CONTROLS 
E. HOLGUIN, FAHAN, AND ASSOCIATES, INC. SIGN (PROVIDED BY HFA) 

CONTRACTOR TO SUPPLY AND INSTALL ONE 20 LBS. ABC RATED FIRE EXTINGUISHER IN THE ENCLOSURE IN ACCORDANCE 
5.3 WITH CHEVRON REQUIREMENTS AND THE LOCAL FIRE CODES. 

CONTRACTOR SHALL CONSTRUCT A SECONDARY CONTAINMENT BERM WITH A VOLUME OF 110% OF THE LARGEST LIQUID 
5.4 VESSEL WITHIN THE ENCLOSURE. 

6.0 CONSTRUCTION 

6.1 THE CONTRACTOR SHALL CONFIRM A CONSTRUCTION SCHEDULE WITH HFA'S ENGINEERING PROJECT MANAGER AT LEAST 
72-HOURS PRIOR TO ANY WORK AT THE SITE. 

7.0 SAFETY I CLEAN-UP 

7.1 ALL SITE WORKERS SHALL HAVE LOSS PREVENTION SYSTEM gLPS) TRAINING AND CERTIFICATION . CONTRACTOR SHALL 
MEET REQUIREMENTS OF CHEVRON'S SHORT SERVICE EMPL YEE PROCESS (SSE). 

7.2 THE CONTRACTOR (INCLUDING WORKERS AND SUBCONTRACTORS! SHALL PREPARE A SITE-SPECIFIC HEALTH AND SAFETY 
PLAN (HASP), JOURNEY MANAGEMENT PLAN (JMP), AND TASK SPEC FIC JOB LOSS ANALYSIS (JLA) PRIOR TO BEGINNING ANY 
WORK. THE CONTRACTOR SHALL ABIDE BY THE HASP, JMP, AND ALLJLA's DURING SITE WORK. A COPY OF ALL SAFETY 
MATERIAL AND WORKER CERTIFICATIONS SHALL BE PROVIDED TO THE CONSULTANT PRIOR TO ANY WORK. 

7.3 PRIOR TO DEPARTURE FROM THE SITE, THE CONTRACTOR SHALL MAKE SURE THAT THE WORK AREA IS CLEAN AND 
ORDERLY. 

7.4 THE CONTRACTOR SHALL CONTAIN LOOSE DEBRIS AND STORE CONSTRUCTION MATERIALS ON A DAILY BASIS PRIOR TO 
DEPARTURE FROM THE SITE TO PROVIDE A CLEAN AND ORDERLY WORK AREA. 

7.5 SAFETY RESPONSIBILITY: THE CONTRACTOR AGREES TO ASSUME SOLE AND COMPLETE RESPONSIBILITY FOR JOB SITE 
CONDITIONS DURING THE COURSE OF CONSTRUCTION, INCLUDING ALL PERSONS AND PROPERTY. THE REQUIREMENT 
SHALL APPLY CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS. THE CONTRACTOR SHALL DEFEND, 
INDEMNIFY AND HOLD CHEVRON ENVIRONMENTAL MANAGEMENT COMPANY, CHEVRON PRODUCTS COMPANY, AND 
HOLGUIN FAHAN & ASSOCIATES INC HARMLESS FROM ANY AND ALL LIABILITY, REAL OR ALLEGED, IN CONNECTION WITH 
THE PERFORMANCE OF WORK ON niE PROJECT, EXCEPT FOR LIABILITY ARISING FROM THE SOLE NEGLIGENCE OF 
CHEVRON OR HOLGUIN, FAHAN & ASSOCIATES, INC. 

8.0 INSPECTIONS 

8.1 ALL SITE INSPECTIONS REQUIRE A MINIMUM OF 24 HOURS NOTICE. ALL FIRE DEPARTMENT INSPECTIONS ARE TO BE 
REQUESTED THROUGH THE BUILDING DIVISION, PLEASE SPECIFY AS TO TYPE OF INS PECTION. 

8.2 A FINAL INSPECT ION WILL BE PERFORMED BY THE CONSULTANT AND/OR THE CHEVRON PROJECT MANAGER. ALL ITEMS 
NOT MEETINGTHE SPECIFICATIONS AND THE RDP SHALL BE PROMPTLY REPAIRED AND/OR REPLACED BY THE CONTRACTOR 
AT NO EXPENSE TO CHEVRON OR HOLG UIN , FAHAN & ASSOCAITES, INC. 
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26988 ORTEGA HIGHWAY 

SAN JUAN CAPISTRANO, CA 

STANDARD DESIGN 
DETAILS 

DESIGNED BY: DETAILED BY: CHECKED BY: 

NOP NOP RAJ 

DATE: FILE: 

6/20/2011 9-8719 

PROJECT NO: CONTRACT: 

9-8719 11-98719R2 

DRAWING : REVISION: SHEET NUMBER : 
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TRENCH DETAIL (1, 
SCALE: 3/4 ' = 1' 1\.rs/ 
~ 18" - ---,/' 

.. _.....,....._ -o-• .-; • ....-~. 1------~h-:-..,...-~-.- 0" 
······· · · · · · · ·· 

SCALE: 3/4" = 1' 

20" ----,!' 

r..T·.~ . . ~.~-------4~~~~ o· ······ ···· ··· ····· · 

SCALE: 3/4" = 1' 

1'---- 14.. -----, 

r.~ .• ~.~ . . ~.~-~---------+..~. ~.-~.~ . . ~ . .,-0' ······· ····· ··· ·· ····· · ···· ···· 

TRENCH DETAIL ( 2' 
~ 

----~ 

SCALE: 3/4" = 1' 

20" 

~~r.+---------------+~~~~ o· ····· · 

SCALE: 3/4" = I ' 

1'----- 14" -

SEWER DETAIL 
SCALE: 314" = 1' 

···· · ·· ····· · · · 

SCALE: 3W = 1' 

18" ------, 

TRENCH DETAIL 
SCALE: 314" = 1' 

··· ···· ··· ···· 

NOTES: 

CD 
0 
0 
0 
0 
0 

0 
0 
0 
@ 

@ 

@ 

SCALE: 3/4" = 1' 

SAWCUT AND BREAKOUT WITH VERTICAL FACE 

BACKFILL WITH 1-SACK SLURRY 

NATIVE SOIL 

SHADE WITH SAND 

3" DIAMETER SCH 80 PVC VAPOR CONVEYANCE PIPE 

3" DIAMETER SCH 40 PVC CONDUIT CONTAINING: 

- 1/2" AIR HOSE RATED FOR 150% MAX OPERATING PRESSURE 

- 3/4" WATER HOSE RATED FOR CHEMICAL COMPATIBILITY 

12-GAUGE, PLASTIC COATED, TRACER WIRE 

METALLIC UNDERGROUND WARNING TAPE 

3" DIAMETER ABS TREATED WASTEWATER DISCHARGE PIPE 

IRRIGATION PIPE CONNECTED AT AIR/WATER STATION. PIPE SIZE, 
MATERIAL, AND BURIAL DEPTH TO COMPLY WITH UPC AND CITY OF 
SAN JUAN CAPISTRANO PLUMBING CODE 

3" DIAMETER ELECTRICAL SERVICE CONDUIT 

REPAVE TO MATCH SURROUNDING SURFACE 

SIGNATURE DATE 

REVIEW ENGR : 

PROJECT ENGR: 

PROJECT MGR : 

CLIENT: 

-
HOLGulN, FAHAN 
& ASSOCIATES, 11'\C. 

ENVIRONMENTAL MANAGEMENT CONSULTANTS 

50 West Main Street 
Ventu ra, California 93001 

(805) 641 -1056 

CHEVRON ENVIRONMENTAL 
MANAGEMENT COMPANY 

CHEVRON SERVICE STATION #9-8719 

26988 ORTEGA HIGHWAY 

SAN JUAN CAPISTRANO, CA 

TRENCH DETAIL 

DESIGNED BY: !DETAILED BY: -~CHECKED BY: 

NOP I NOP I R~ 
DATE: FILE: 

2/1/2011 

PROJECT NO: 
9-8719 

DRAWING : 

M2 

9-8719 

CONTRACT: 
11-98719R2 

REVISION: 

1 
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.... · ... · .. · .. · .. ·. 

+ 24" 

VAPOR WELLHEAD DETAIL 
SCALE: 1": 1' 

MPE WELL PAD DETAIL VAPOR WELL PAD DETAIL 
SCALE: 1" = 1' SCALE: 1' = 1' 

o· 

12" 

24" 

36" 

NOTES: 

G) 18" WELL VAULT 

0 3" VAPOR CONVEYANCE PIPE 

G) 3' x 3' CONCRETE WELL PAD (1 /2" SLOPE PER FOOT) 

0 4" WELL SEAL 

0 2' x 2' x 1' WELL VAULT 

0 3" SCH 40 PVC CONTAINMENT CONDUIT 

0 30-GALLON RONCO SUMP TANK 

0 AIR PUMP CONTROL VALVE AND SENSING TUBE 

0 QUICK-CONNECT FITIING 

@ 1/2" AIR HOSE RATED FOR 150% MAX OPERATING PRESSURE 

@ 3/4" WATER HOSE RATED FOR CHEMICAL COMPATIBILITY 

@ NATIVE SOIL 

@ 1-SACK SLURRY 

@ SHADE WITH SAND 

@ BENTONITE WELL SEAL 

@ METALLIC UNDERGROUND WARNING TAPE 

@ 12-GAUGE, PLASTIC COATED, TRACER WIRE 

SIGNATURE DATE 

REVIEW ENGR: 

PROJECT ENGR: 

PROJECI MGR: 

CLIENT: 

50 West Main Street 
Ventura, Cal ifornia 93001 

(805) 641-1056 

CHEVRON ENVIRONMENTAL 
MANAGEMENT COMPANY 
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26988 ORTEGA HIGHWAY 
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WELL CONNECTION 
DETAIL 

DESIGNED BY: DETAILED BY: CHECKED BY: 
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1 

~----------------- 30FT 

2 

TO THERMAL 
OXIDIZER 

TO GAS METER ISOMETRIC GAS CONVEYANCE LINE 

CALCULATIONS: 

TOTAL DEVELOPED LENGTH OF NATURAL GAS LINE= 30' 

TOTAL CFH/(BTU/HR) LOAD CALCULATION: 

HEATING VALUE FOR PROPANE = 2,580 BTU/CF 
OXIDIZER NATURAL GAS REQUIREMENT= (1 ,500,000 BTU/HR) 
PROPANE VOLUMETRIC FLOW RATE= (1 ,500,000BTU/HR)/(2,5BOBTU/CF) = 580 CFH 

UPC TABLE 12-6 (1994 EDITION) FOR 5 PSI, 0.6 S.G., 1.5 PSI DROP: 
1" PIPE@ 100FT= 3,786 CFH 1"PIPE@ 250FT= 2,306 CFH 
1 II PIPE @ 150 FT = 3,041 CFH 1 "PIPE @ 300 FT = 2,090 CFH 
1 II PIPE @ 200 FT = 2,602 CFH 1 "PIPE @ 350 FT = 1 ,923 CFH 

NOTES: 

G) THE GAS LINE TO CONSIST OF 1" BLACK STEEL, HDPE, OR OTHER 
APPROVED MATERIAL WITH APPROPRIATE 
CORROSION PROTECTION 

® ALL ABOVE-GRADE GAS LINE SHALL BE INSTALLED A MINIMUM 
OF 6' ABOVE GRADE WITH SECURED STRUT 

SIGNATURE DATE 

REVIEW ENGR: 

PROJECT ENGR: 

PROJECT MGR: 

CLIENT: 

HOLGLlN, FAHAN 
& ASSOCIATES. ~C. 

ENVIRONMENTAL MANAGEMENT CONSULTANTS 

50 West Main Street 
Ventura, California 93001 

(805) 641-1056 

CHEVRON ENVIRONMENTAL 
MANAGEMENT COMPANY 

CHEVRON SERVICE STATION #9-8719 

26988 ORTEGA HIGHWAY 

SAN JUAN CAPISTRANO, CA 

PROPANE 
ISOMETRIC 

CONVEYANCE 

DESIGNED BY: ! DETAILED BY: ! CHECKED BY: 

NOP I NOP I RAJ 

DATE: FILE: 

7/21/2011 

PROJECT NO: 
9-8719 

9-8719 

CONTRACT: 

11-98719R2 

DRAWING: REVIS ION: SHEET NUMBER: 
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LOAD SCHEDULE 

OXIDIZER EQUIPMENT HP VOLTS PHASE WATTS 

VES BLOWER #1 10 HP 240 v 30 11,625 
NEWSDG&E 

TRANSFORMER VES BLOWER #2 10 HP 240V 30 11,625 
1 20/240V 3P 4 W 

: CATOX HEATER 30KW 240 v 30 30,000 

I 
(1) 3" SCH 80 PVC----,!- TRANSFER PUMP #1 3/4 HP 240 v 30 1,163 

24" UNDERGROUND I 
W/PULL TAPE I 

CONTROL POWER 120 v 1,000 I 
I 
I 
I 

0 METER/MAIN GW EQUIPMENT SIGNATURE DATE 
400A3P240V 
Nema 3R 400AF REVIEW ENGR: 

S 400AF AIR COMPRESSOR 5 HP 240 v 30 6,311 
PROJECT ENGR: 

T 
200A3P~ ~OOA3P ~ 

(2) GROUND WELL BOXES TRANSFER PUMP #2 2 HP 240 v 30 2,824 PROJECT MGR: 1~110 BARE STRANDED COPPER 
(2) 518" X 8' GAD RODS 

CLIENT: 

:. 
~ @ MIN 6' SEPARATION SUMP PUMP 1/2 HP 120 v 10 1,840 

I 
2" SCH 40 PVC (3) 3/0 THWN (1) #6 GAD 2" SCH 40 PVC (3) 310 THWN (1) #2 THWN 

WI STEEL RISERS AND 10 MIL TAPE r--_____ _ _j 
I (1) #6 GRD WI STEEL RISERS AND 10 MIL TAPE GFCI RECEPTACLE 120 v 1,000 

TYPE EYS CONDUIT SEALS (TYP. OF 2) 
I I TYPE EYS CONDUIT SEALS (TYP. OF 2) 

I I 25% LCL 7,500 
I J ~ HOLGUIN, FAHAN I 120 1240V 3121 
I 

SOA3P~ 20A3P~ 
& ASSOCIATES. I~C. 

DISCONNECT 
SWITCH __j 30A3P 

ENVIRONMENTAL MANAGEMENT CONSULTANTS 

200A3P 240V 
u EM/.1.3.EL. 50 West Main Street (805) 641-1056 

i'----112" RGS 1'-3/4• RGS Ventura, California 93001 
(3) #12 THWN (3) #10THWN 

- (1)#10THWN 
TOTAL WATTS 74,888 (1)#10GRD 

314" RG$--, 
GFCI I (3) #10THWN 

RECEPTACLE TOTAL SYSTEM AMPS: 74,888W I 240V * 1.73 = 180A CHEVRON ENVIRONMENTAL 
(1) #10 GAD 

MANAGEMENT COMPANY 
DUAL-PHASE EXTRACTION SYSTEM GROUNDWATER 

PRE-WIRED, U.L LISTED AIR CONTROL PANEL 

(2) 10 HP 3P 240V BLOWER COMPRESSOR 
LOAD SCHEDULE @ CHEVRON SERVICE STATION #9-8719 

5HP 3P (1) 30KW 3P 240V HEATER 240V MOTOR (1) 314 HP 3P 240V TRANSFER PUMP #1 26988 ORTEGA HIGHWAY 
'--3/4" RGS 

314" RGS --. (3)N 12 THWN SAN JUAN CAPISTRANO, CA (3) #12THWN 
(1) #12 GRD 

I SUMP PUMP I NOTES: 
1/2 HP 120V 

TRANSFER PUMP 8 ELECTRICAL 
2HP 240V3P METER I MAIN TO CONFORM WITH SDG&E 

REQUIREMENTS FOR 120/240V POWER DIAGRAM 

0 ALL ELECTRICAL CONSTRUCTION SHALL COMPLY WITH THE 
NATIONAL ELECTRIC CODE AND THE CITY OF SAN JUAN CAPISTRANO 

0 
DESIGNED BY: rETAILED BY: rHECKED BY: 

ALL EQUIPMENT IS TO BE LISTED AND APPROVED FOR THE INTENDED USE DJ OJ NOP 

SINGLE-LINE DIAGRAM @ 
8 

DATE: FILE : 
ALL CONDUCTORS TO BE STRANDED COPPER WIRE 3/812011 9-8719 E1 TYPE THWN-2. EXCEPT WHERE NOTED 

0 
PROJECT NO: CONTRACT: 

ALL ABOVEGROUND CONDUITS TO BE RIGID GALVANIZED 9-8719 11-98719R2 
STEEL. EXCEPT WHERE NOTED 

CD DRAWING: REVISION: SHEET NUMBER: 
ALL MOTORS TO BE CONNECTED WITH LIQUID TIGHT FLEXIBLE METAL CORE CONDUIT 

E1 1 11 of 11 
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